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UNITED STATES PATENT OFFICE.

| ‘HENRY K. SANDELL, OF CHIOAGO ILLINOIS, ASSIG’\TOR TO MILLS NOVELTY CONIPA’\TY OF
- CHICAGO, ILLINOIS, A CORPORATION vlI" ILLINOIS.

PE RFOR,&.TED MUSIC-SHEET.

No. 897,021.

Speeiﬁee.tien ef Letters Patent. .

Petented Aug 25 1908‘*

Appheetmn filed March 12 & }96 Se‘*lel Wo. 305 671,

' To all whom it may concern.:
Be 1t known that I, HeNRY K SAWDELL

o cltlzen of the United Stetes residing at Cm—

cago, in the county of Cook and State of I1li-

nois, have 1mrented a new and useful Im-
provement in Pcrforated Music-Sheets, of

which the. followmg is a specification.
My invention relates to an improvement i in

~ 'the construction of perforated music-sheets

o

of the class employed for reproducing, by

~ automatically playing stringed instruments

~ of the viol family, musical compositions ac- |
“cording to which the perforations in the

~ sheet are relatively disposed. =

Although my improved construction of |

~music-sheet is adaptable for playing any of

various stringed instruments belonging to |

20

the family referred to, I have eepeelelly de~

~ ters Patent No. 807,871 dated December 19,
- 1905, and with dewees forming features ef

on the 27th de of February

_-_1mprovement in the mechanism set forth in
sald - patent and which features are shown

and described in my pending application for
Letters Patent, Serial Number 303,172, filed
1906 hefel-

~ ence is had to the aforesaid petent and appli-

- 30

- fingering and sounder devices 1n series, the

35

.. with the sounder-devices for moderating the |
~ loudness -of tone produced by their action
 upon the violin-strings, all of Whlch are dis- |
~ closed 1in-+said patent, and the picker-finger |

40

- the seunder—reveremg devices dlselesed in

cation, familiarity with the mechanisms of

which and their functions and operations
- will facilitate understanding the present in-
- vention.

"The mechanisms referred to are,
generally stated, the electro-magnet- aetueted

electro-megnet—centroﬂed means eeoperetmg

devices, the sounder—depreesmg device and

~ said application.

- isms .for eleetro—maﬂ‘netle

~Having invented the aforesaid meehen—-
peratlon under

the control of a perfel ated music - sheet
caused to travel across an electrmal Con-

- tact-roller and contacts engaging therewith

~ through the perforations to close, at inter-
o T vals g

s
-~ “the mechanisms actuated by
~ form their functions, it has devohfed upon

etermmed by the latter, an electric
circuit for energizing the megnets to cause
them to per-

me to so construct a musm-eheet Qs Eo adapt

1t to. control these mechanisms in a manner
R 55 to cause them to produce in the eutoma,tlc | master-sheet or pattern-sheet. illustrated is 119

: pleymg of the instrumert, artistic effects

t

~vised 1t for-use with lhe self-playing violin |
shown and described in United States Let-.

‘formers playingitinthe ordinary way.
artistic effects relate to expression and inter-
- pretation in the rendition of the composition;

and they involve the fingering and sound- -

‘‘shake” ”plzzmato

i P S

Tl Ju—

similar to those 1ntr0duced by skilled per-

These

ing of the strings to produce the effects which
are lmown to musicians under the mgmﬁ—
eatmns spleeeto” ”eelteto ‘‘arpeggio’
“accent’”’, ‘“ diminuendo” pm tamento”’
‘“‘crescendo”’ , ‘‘legato’’, “staeea,to” “trﬂl”
7 “ohords” anc “slur”
To this end my invention consists in a per-

forated music-sheet having the peculiar fea-
70

turee of construction illustrated mn the draw-
ings and defined in the claims.

Fach of the four figures in the accompany-
g drawings represents a portion of a music-
shoet, which may be of any required width
and embrace a scale of any desired number
of note-perforations to conform to the instru-

ment to be played. The present illustra-

tions, however, are nerrowed to enable them

to be repreeented within the prescribed di-

mensions of the drawing-sheets.
In the drawings, Figures1,2,3, and 4 repre-

sent, each,; by a plan view, a portlon of a per-

forated musm-sheet end each portion has

sections marked off by transverse broken

itnes, for convenience of illustration, and

60

-65

75

80

85

sach section has represented upon it a differ-
ent arrangement of perforations which I.

have devised for producing the effect in play-
g the instrument which 1s signified by the

musical expression printed at the margin of
that section. Thus, in each figure, the sec-

tions are erb1tmr11y defined, to assist in the

explenetmn by the broken transverse lines
It will be understood, however, that the
arvangement of the perfera,tlons for produc-

20

05

ing the different effects will be located in

those parts of a music-sheet, as an entirety,

where they are required for mterpretatlon in

‘the playing of the particular composition for
Wwhich the music-sheet 1s cut.

100

The niusic-sheet represented in the draw-

ings is intended as a pattern-sheet from
which to copy, in cutting other sheets for use
with the instrument, the arrangements of
the perforations whers they belong on such

105

sheets, and it thus serves as a guide in pre- .

paring the latter for producing any of the

‘effects desired where the same properly be-
And to facilitate the copying, the

long. -
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15

20

marked off, by mtersecting lines at right-
angles to each other, mto umform rﬂctanfm—
1&1‘ spaces, by which to readily locate and
neasure the pe*“fomtmns but the sheets on
wluﬂh the copies are made need not be pro-
vided with such spaces, but may be blank.
The direction of travel of the music-sheet is
indicated by an arrow on each figure.
Rt,ferrmg
tion of the sheet at the left-hand end of the
figure is perforated for “spiccato” playing.
This involves raising and lowermg the
sounder at each of a plurality of melody
notes being played in succession, and revers-
ing the sounder or bowing dewce to move it
back and forth on the string or strings in
p],aym% the successive notes, to produce a
semi-staccato effect.
ger‘for&tlons a contrel electro-magnets for
epressing note-producing ﬁngﬂrmfr-dewces
of said patent, and the row of four similar
perforations a, respectwely i line with the
second, fourth sixth and eighth perforation

@, counting from the 1eft—hand end of the

30

35

40

45

ﬁﬂ'ure control the reversing devices, de-
s_cnbed 1ix sald application, to reverse the
sounders when actuated through the per-

forations @; while the two pamllel series of

small circular perforations ¢?, near the mar-
gin of the sheet, the members of which are
equally spaced apart control two of the four
electro-magnets, which are in & row behind,
and are inclined relative to the sounder—-

%nets for interposing a rock-bar in the
pat of the rotating sounder-shafts to raise

the 0¥eram}g sounder from its string at the
end of each note played by 1t, as described i

sald patent..

The next section in order, of the sheet, 1s
‘perfora,ted for “saltato” Dla,ym by Spring-.
g the bow or sounder on the siring 1t is
| playmg The perforations b control hnuer—

g devices for preducing musical: notes.
Nea,r the edge of this section are provided
two parallel rows of spaced perforations, each

row consisting of a series of spaced small

round holes b, succeeded, after an interval,
by an elongated hole 6% which is succeeded

by another series of spaced holes b, and the

35

60

85

latter is succeeded, after an mterval by an-
The holes 6 and b* control the
bowing by actuating the sounder-regulator

other hole 6%

of the aforesaid patent to raise each sounder
from its string first after a succession of

short, light engaﬂements therewith through
holes B, then atter a longer enﬂ'agemenf-

therewzth throvgh hole #*, then like the first
engagement through the ‘next hole 5!, and

,ﬁlmll like the longer enﬂ'aﬂement throu oh

the rear hole 3% . While the SOUNGErs are Gp-
erating under the successive circuit-closures
h“ouo?h the perforations b* &%, they are re-
versed in direction of Totation through the
perforations % b°, while fingering-deviees are
Bemacemroﬂed fgrdepressmg them, through

Eartwul&rly to Fig. 1: The sec-

The elght uniforn

367

| strmws of the 1nstrument.

forations e.

‘notes determined. by

[

021

pertozatmm h respectively coinciding, cross-
wise of the sheet, with perferations Z}
’r"‘h@- section in f1o 1 denomd by the nead-

mg “Arpeggic’’ represents Tour rows of

g ated perforations ¢, mvolving dJierﬂtl t
lengths, all being perforations through which
Cly milt closures are made Ior depreﬁumg
at predetermmed intervals fingering-device
magnets for producing musical notes on uhe
‘the two rows o1
mund and relatively small spaced perfora-
tions ¢! near the marcrm oI the scctmn with &
similar perforation ¢* in advance of the inner

row control the electro-magnets provided for

regulating, as aforesaid, the degree of depres-

310N again %t the strings of the boundel 3, Lo 1T~
’rermlttentl 7 it the latter.

The. sectlon in Fig. 1 denoted by the aea,d—
ing ““Accent’’, contalm an elongated perfo-
mt on ¢ for a musical note pr oduced by clos-
ing through that perforaticn the circuit
which controls a ﬁngelmw-oewce magnet ;
and the elongated perforation g near the
margin of the sheet 1s provided for closing
the cucmt through the ﬁictm magnet wmch
controls the m&G‘L'F‘t energizing of which et-
fects snnultaneous dem ession of the Ljounder—
magnets ;md sounders to a lower piene tor
increasing the pressure of the latter againsi
the strmcrs for accentuation, in accor dame

‘with an merovement set for th 1n said appu—

cation. | ; **
The section of Ftw'

ual diminution in the Volume of Lone shows
a series of ﬁ_ﬂff&ﬂ}lﬂ‘—dPVI'De cantrolhmr elon-
gated perfora,mons ¢, of equal leLgth with
their adjacent ends succebswdy overlapping
one another; and near the margin of the
sheet, is shown & series of elon{ra,ted serfora-
tions ¢!, with their ends oveﬂ&ppm ike, but

more extensiv ely than 1a the case of the per-
A single perforation ¢ would
suffice, however. The two rear-perforations
¢t are of the same length as the perfora-

tions ¢ rezpeotwely in line with them, and

i..,'!
|
-

75

m
e

L
Vil

1 Which is headed .
“Diminuendo”’ 'SICTHH}TIHU' i muste, a grad-

100

110

the two advance perforations e are shortep'

and of equal length relative to each other.
The circuits contmmncr the aforesaid inchned

row of electro- naﬂnetb, for regulating ths

loudness of playing by the sounders. a,cram.at
the violin-strings, are closed through the per-

forations e! to’ crra.dua,lly diminish the loud-

ness of playing of the sounders of the musical
the fingering-devices
controlled by clrcmi;-closmcr contac S throus-;:';h
the perforations e. .

“For playing mmultaneoualy all or several
of the violin-strings with “‘ pizzicato’" accom-
paniment for pldxm«r or twanging them, the

arrangement of perforaulons is enm]o yed

whlcﬂ is represented in Fig. 2 mn the section
of the sheet headed * Duet “with plzzicato ac-
compamment 7 At f is shown a long pe;-"fo-
ration thz'ouﬁh whch 6o close the cireuit of

ils

134U



- rows of round, small perforations /! and 7,

897,021

an electro-magnet of, say, an E-string finger-
ing-device, for producing a melody-note and
along opposite sides of this perforation are

with the members of one row in staggered re-
lation to those of the other. . Aperforation
like that at fis shown at ¢, through which to
close the circuit of an electro-magnet of say

an A-string fingering-device for producing a
‘melody-note; and on opposite sides of this
perforation are arranged rows of small perfo-

“rations ¢' and ¢?, like those adjacent to the

- perforation f. At h is provided a series of -

15

25

~described in said application. Each pair of

‘mmg-device electro-magnet, and at 2 is
vided a siumilar series of perforations through

spaced elongated perforations through which
to close the cireuilt of, say, a D-string finger-

which to close the circuit of, say, a G-string

fingering-device electro-magnet. Near the
margin of the sheet, adjacent to the last-
named heading, is a row of spaced perfora-
tions k, and parallel with the row k is a simi-
larly arranged row of like perforations %!,
through which to close the circuit of the
electro-magnets controlling picker-device

magnets respectively of the D and G strings

perforations % %! is in alinement, crosswise of

~ the sheet, with aE)air of perforations, A, %, so.
-that 1 the travel of
tions k, k! close circuits of the picker-device

of the sheet the perfora-

~electro-magnets to engage the pickets inter-

mittently with their strings while fingering-

- devicé ‘magnets for those strings are ener-
35 _
- tions k4. A fingering-device magnet for the

gized intermittently through the perfora-

~ E-string and one f6F the A-string are mean-

40
45
50

55

. tune energized through the perforations f and
. ¢, while t%

lingering-device magnets are closed intermit--
tently through the perforations f! 2 and ¢*

e circuits of respectively adjacent

g*, to vibrate those maguets and produce the
effect of a ‘‘shake’’ in playing, involving.the
slurring. action of the link-members of the
fingering-devices disclosed in said patent.

- The section of Fig. 2 headed “Pizzicato’’

contains a longitudinal row of holes ! in posi-
tion to register with a contact which is con-
nected, as shown 1n said patent, with a mag-
net of a picker device; and at the rearmost

- longer one of the holes I there extends a
longer perforation I, parallel with which, in
~diffierent planes, extend similar perforations

[?, I and I, in line with contacts controlling
the circuit-closures respectively for the mag-

“nets of the picker-devices of the other three

strings. At m are shown melody-note perfo-

- rations on different planes through which to

_60

‘close the circuits of different fingering-device

magnets, of the E-string, and in advance of

- and alining with one of these perforations m

- 18 a longer perforation n; and perforations n',

65

n* and n? like the perforation mn, are pro-

vided ‘In proper positions in the sheet for

closing the circuits by contacts of fingering-

pro- .

tive.

3

device magnets with which the longer rear-

perforations respectively come into registra-

tion by the travel of the music-sheet. Thus,
whiie the respective fingering-devices are op-
erating under control of the contacts with
which the perforations m are successively
brought into registration, the picker-device

‘magnet for the E-string is energized succes-

sively through the perforations I and when
the perforations n, »*, n* and »® register with
contacts for energizing electro-magnets of all

the strings simultaneously, all the picker-de-

vice magnets are simultaneously energized
through the perforations I', 12, I, ¢, thus pro-
ducing the pizzic.to eflect in playing.

The arrangement of. the perforations dis-
closed in the section of Fig. 2 headed
“Chords’ 1s for producing -the effect of

70

70

80

broken-chord playmmg on the violin. To .

this end a perforation o for a G-string con-
tact of a fingering-device magnet and a simi- "
lar perforation p for a D-string contact are

provided in lime with each other, transversely

of the sheet, and these overlap at their rear
ends the forward ends of two longer perfora-

tions ¢ and 7, respectively in-line' with con-

facts that control A and E string fingering-

device magnets. Similar longer perfora-
tions oY, p!, ¢! and 7' aline with and :are in

rear of the perforations o, p, ¢ and r, respec-

tively. Thus, when the perforations o, p en-

85

90

counter the contacts in their paths, the re-

spective fingering-devices = simultancously

pitch. two of the notes in the chord to be

played, and these are succeeded by the con-

tacts which thereupon register with the per-:

100

forations ¢ and r causing fingering-devices on

the A and E strings to pitch only the two

higher notes of the chord ; and all the notes of

the chord are then sounded when the perfo-

rations o', p!, ¢, 7! register witlrtheir respec-

ngering-device-controlling contacts.
By successively overlapping at their rear

ends, according to the representation in Fig.
2 1n the section headed ““Slur’’, similar elon-

110

gated perforations s, in different paths for
encountering different fingering-device con-

trolling contacts in succession, and prevent-
ing cessation of the encounter of the most
advanced perforation with its contact unti
the encounter of the next perforation in or.
der with 1ts contact takes place, the transi-
tion of pitch by one fingerimg-device to the

next produces the effect of a-slur.

The section of the sheet denoted ‘“Porta-

mento’’, in Fig. 3, contains an arrangement

of perforations, all for controlling fingering-
device and sounder magnets according to the
atoresaid patent toproduce the effect in play-
ing of gliding from one tone to another with-
out break. Thus an elongated perforation ¢

115

120

128

1s provided to register; in the travel of the

sheet, with a contact controlling a fingering
aevice electro-magnet of, sav, an E-string,
and from the rear end of this perforation

130



ihere extends inclinedly downward and back-

‘ward & row of spaced small, successively
overlapping perforations #, of which three ‘
_ sounders against the strings, by the circuit-
the forward end of an elongated pericration ;

are shown, terminating colncidently with

£ in o different plane from the perforation ¢,
and in position to register with a contaet

. controlling the electro-magnet of a fingering-

~cides the forward end
£ 1in a different plane to register with a con- .
tact controlling a fingering-device electro-

;“_-‘z.
. ﬁ‘l"

davice of the E-string or of another sting.
With the rear end of the perforation ¢* coin-
i

of a stinilar perforation

magnet, say of the E-siying; and irom the
rear end of the perforation & there extends
upwardly and hackwardly a row of spaced

- small, successively overlapping perforations

26

#of which four are shown, termmating coin-
cidently with the forward end o1 an elon-
gated perforation £, 1 a plane to register; i

-~ the travel of the sheet with a contact control-

25

30

ling the electro-mnagnet of a fingering-device

for, sa¥, the E-string, also. Thus, upon
completion of the playing of the note thitrough

-

the perforation ¢ other fingering-devices are
intermittently and quickly actuated through

the perforations ¢ to connect the first note
with the note plaved through the perrora-

tion 2, at the end of which a note is played
through the perforation # and 1s carried, by

energizing through the perforations # other

fingering-device magnets in succession, as In

35

the case of the perforation t; to the note
played through the perforation £. In this
way nc oreak occurs from one meloay-note

4o the other, The described arrangement of

40

Cog 8 and 10 to identiy them with tho re-
~first-described set thereot. .

set are denoted by reference chargeters

perforations for ‘‘portamento’™ playing 1s
shown duplicated for playing, say, the A-

string; and the perforationsin the duplicated.

o7

: ’ ’
spectively corresponding perforations in the
produce the ‘‘crescendo”

To

formed in a path to encounter & contact con-

~ trolling the magnet of a fingering-device, of,

" say, an B-string. Within the length of this
‘perforation is provided, 1n & path to eneoun-

DU

. “ter contacts which control the electro-mag-

" nets of the aforesaid device for regulating the

“yance-end of the foremost alining, crosswise
~of the sheet, with the advance-end of the'per-
“foration-a. A longer perforation %7, with 1ts
60 '

6o

“ sounders,

‘degree of loudness of playing of the retary
_ four simiiar perforations u! m suc-
‘cessively adjacent planes, with their adja-

cent ends overlapping one another, the ad-

‘rear end coincident with that of the perfora-
- tion u, is placed to register, in the travel of
- the sheet, with the contact whicn controls.
the electro-magnet of the aforesaid device for
. simultaneously depressing all the sounders.
65 Thus, when the fingering-device controlled |

reverser-device. .
ing the bow-aetion is produced in the transi-
iﬁ -Ell o

_ effect for
which the intermediate section of {he sheet
" in Fig. 3 is perforated, a long perforation % 1s

“¢counter, 1n

through the perforation u begins to play, the

strokes of the sounder-magnets are regulated -

to oraduslly inerease the pressure of the

closures through the perforations u'; and
heveupon the magnet of the sounder-de-

pressor is energized through the perforation

* to lower the plane from which to depress

the sounders against the strings and stily fur-
ther augment the loudness of playing for pro-

Jdueinge the desired crescendo effect.
™

The section of the sheet denoted ** Liegato

in Fig. 3, is perforated to produce smooth,

connected playing hetween successive-notes.
To this end the electro-niagnet of -a reverser-

‘device of the before mentioned application

is energized through a perforation v* wiile a
fingering-device magnet is energized through
the perforation v*, and after another tone bas
beer: produced by energizing a fingering-de-

vice magnet through the perforation v, the

regr end of which slightly overlaps the coin-
cident sdvance-ends of the perforations v!

annd 2% The reverser is out of action while:
_ 60
‘2 fingering-devicé magnet, and the sounder- - -
magnet in series with the said fingering-de-.
‘vice magnet therefore then rotates 1n the
normal direction, which is contrary to its di-.

the perforation + is traversing the contact of

rection of rotation under the influence of the
Thus, the’ effect of revers-

tion from one tone to the other.

duced by the arrangement of perforations in

the sheet represented in the first section:
_ ABT Circuit-closures of finger-
ing-device magnets oceur through a series of

thereof in Kig. 4.

spaced perforations w. on different planes;
with each of which alines, crosswise of the

' sheat, a perforation w, through which a con-
* 1

tact closes the circuit of a reverser-device

magnet.  Thus, inthe brief interval of de-.

pression  of & fingering-device - magnet

through a perforation w, and the attendant

engagement with the string of a sounder, the

| ’ ; ' 5 « . ‘ K
magnet of which is, as explained in said pat-
ent, in series .with the fingering-device mag-

b I
o

95

| The “staccato” effect in playing is Pr—?" |

105

110

nets for that string, the direction of rotation .

of the soundér is reversed from the normal

directior: of rotation thereof,;and the sounder-
magnet is deénergized each time a perfora-
tion w clears a contact, thereby to abruptly
terminate the musical note, while the note-

'12¢

playving through each -perforation w ceases
between successive perforations.

. To produce the effect.of the “trill”’; a long.

perforation ¥

y 1s provided in position to en-

unt the travel of the sheet, a contact
controlling. & fingering-device magnet, and
‘adjacent to the perferation y is a row of small
perforations, ait equal intervals apart, the

115

-
D
on

advance-perforation in which is coincident

with the corresponding 2nd of the long per-

foration. As the perforation y passes over a |



~ respective sounder in series with the said

| 15

‘net-armatures are -actuated to Vlblete the

20

term the last section of the sheet in Fig. 4 is

.25

 closure bf one fingering-device magnet con-

- tiues through the perforation z, the electro-.
39

- _of the one device, are alternately energized

- they become deenerglzed in succession) to. |
‘play against the string with the effect that is

'35

40

?45

- 00

_effect 1s produced by providing two. par allel
- _'_longltudmel rowe of spaced short perfora-

a finger against a string for the same purpose.

887,021

eontact controlhng the circuit-closure of a |
~ fingering-device magnet, the perforations

Fess Intermittently over a contact control-
ing an adjacent ﬁngermg—-devlee magnet in |
the same row to actuate that ﬂwermn‘-de—
vice vibratingly while the note repr esented
by the perforation y is being played by the

fingering-devices. - The result is a trill-effect
in playmg. Another, or additional, trilling

tions #* and %°, with the members of one row
in staggered reletlon to those 1 the other
row. When these pass over contacts con-
trolling the electro-magnets of adjacent fin-
gering-devices on the same string, the mag-

ﬁngermg-dewces against the string.
The effect of the ‘“shake”’ ’Vlbh which

headed, is produced by closing the cir cuit of
a ﬁngenno'—dewee magnet tlu ough a long
perforation 2, between rows of spaeed small
perforations z‘ and 22, the members of which"
are disposed in staggered relation, from one
to the other, as shown. While the circuit-

magnets of twofingering-devices ﬂenkmg that

at equal intervals, (between which, of course,

produced by & human performer in vibrating

The pattern—sheet*thus described eﬁorde a
guide in cutting music-sheets, and the pers
laying out such a sheet need only copy the-
arrangement of perforations in any section to
produce the described effect thereof in the
“desired place on the muem-—sheet undergomg
‘construction. | .

; What I cleim as new end desire to secure
5’1 A perfore,ted music-sheet for mechan-
1ca,lly—-pla.yed musiecal instruments of the viol
~family, provided with an elongated note per-
~ foration of a string of one pitch,small note-

perforations in rows along .opposite sides of |

sald elongated pemeretmn -the members of |

-

pleymo'.

P

said rows being in staggered relation from
one row to the other, a row. of perforations

at one-side of said elongated perforation

representing a note of a string of another

pitch, and a row of perfomtlo_ns thr oun'h_

which to control the action of a pml\el—fmcr

against said last-named string, the pelfm -
tions in said last-named row dhmng, each,
with a different perforation in the rows of

sald - string-note perforations,

duet-

1ce,llv-p]eyed musical mstruments of the viol
family, provided with a series of note-per-
fore,tlons successively arranged through
which to actuate the ﬁncremw-devmes of one
stiing, note-perfor etlons in rear of said series,

| a,hmnﬂ' with each other crosswise 0; the sheet

and thy ough which to actuate simultaneously

named series of perforations, with the ad-

vance end of each of which a perforation in

said row coincides, and a series of perforas

“tions at the rear end of sald row extending

the whole
affording an arrangement of perforations for
)1&} ing with p1zzweto accompaniment,
2 rforated music-sheet for mechen—-,

nﬂ'emw-devlces of all the strings, a row of
epeced pelfOI&tIOHS to one side of said first

2b

60

65

Vil

70

parallel and coinciding with each other and

1"with said.rear note-—peifm ations and through
which and the perforations in said row the
picker-finger devices of the mstrument are
actuated to produce the effect of plzzma,to.

playing. ‘

- 3. A perforated musw-sheet for mechan~
| 1eellv—ple,yed muslcal instruments of the viol

family, provided with an elongated perfora-

tion representing a note, and a row of spaced

smaller perforations elolw each side of sald

n | elongated perforation, with the members of

S&ld rows 1n staggered relation to each.other
from one'row to the other and through which
to alternately energize electr o—meﬂ‘nets of

fingering-devices on opposite sides of the
electro-magnet of the fingering-device which

1S energlzed through said elongated perfora-
tion, and produce the “shake’ effect in

‘ HENRY K. SANDELL.
In the presence of—
W. B. Davies,

J. H. LanDes.
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