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UNITED STATES

PATENT OFFICE.

HENRY K. SANDPELL, OF CHICAGO, TLLINOIS, ASSIGNOR TO MILLS NOVELTY
o COMPANY, A CORPORATION OF ILLINOIS. .

'ELECTRIC SELF-PLAYING VIOLINs

No. 855,021,

| | Speciﬁc&ﬁiom of Letters Patent.
- Application filed Uctober 29, 1806, Serial No, 341,080,

To all whom it maly conecern.:
Be 1t known that I, HEnry K. SANDELL, a

‘citizen of the United States, residing at Chi-

cago, 1n the county of Cook and State of Illi-
nois, have invented a new and useful Im-
provement in Klectric Self-Playing Violins, of

‘which the following is a specification.

This invention relates, primarily, to im-
provements in the self-playing musical string-
instrument which forms the subject of United

- States Letters Patent No. 807,871, dated De-

cember 19, 1905; and the object is to im-
prove the mechanical playing of the instru-

- ment by causing it to resemble more closely
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45

human playing thereof.

Referring to the accompanying drawings—
Figure 1 shows the entire machine by a viewin
front elevation; Fig. 2 is an enldarged broken
view 1n elevation, partly sectional, showing
means for automatically varying the speed of
rotation of asounder-shaft in accordance with
variations i the pressure of the sounder
against its string; Fie. 3, a similar view of
means tor shaking the strings of the instru-

ment to produce the vibrato eflect in playv-

ing; Kig. 4, a broken plan view showing de-
tails of the mechanism represented in Ifig. 2;
Kig. 5, an enlarged broken view in Jongi-
tudinal sectional elevation, showing the rea:
portron of the violin and the playing mechan-

1sm that co-operates therewith, including the |

sounder-reversing device; Fig. 6 shows the
construction of the guide-table for the perfo-
rated music-sheet, by an edge-view, partly
broken, and the sheet-feed with its adjusting
mechanism, in end elevation, and Fig. 7 is a
section of the same taken at the line 7 on Fig.
1, viewed in the direction of the arrow and
enlarged; Fig. 8 is a sectional view showing
the preferred form of contact-device; IMig. 9,
a broken enlarged viéew of the reversing de-
vice, including its controlling electro-mag-
net, 1in sectional elevation; Fig. 10, a broken
view showing the reversing device in eleva-
tion, partly sectional, but omitting the elec-
tro-magnet, and representing the device in
its normally locked condition; Fig. 11, a
sunilar view of the same, but showing the de-

- vice in its unlocked reversing condition; Ifig.
50

12, a section taken at the line 12 on Fig. 9
and viewed in the direction of the arrow:
¥ig. 13, o face-view of the raichet- slement of

the reversing device; Fig. 14, aseciion tnken

i

| tion of thé arr

1 ow ana enlarged; Fig.15 (Sheet
'3), a broken view showing a picker-device in

 Patented }Iay_ 28, 1907.. |

elevation in its normal condifion relative toa

string; Fig. 16, a similar view of the same in
1ts condition of partial depression, wherein it

18 engaging the string; Fig. 17, a similar
view of the same in its condition of complete

60

depression after sounding the string, and Fig.

18, a perspective view of the same showing a-

supplemental circuit opening and closing de-
vice with which it is equipped; Fig: 19, a
plan diagram of the perforate guide-plate
for the rods which terminate in the fingering
and picker-devices, and showing dotted the
electro-magnets which actuate the rods; and
Fig. 20 1s a diagram illustrating the electric
circult and its branches containing the oper-
ating mechanisms of the machine. |

~ At 21 1s represented & violin contained in a
suitable casing 22 and supported therein on a

partition 23 dividing the cesing into an upper-
compartment 24, inclosing the instrument

and the fingering and sounding devices for

playing it, and a lower compartment 25,

housing the perforated music-sheet 26 and its
feeding and guiding mechanism, and a motor

7 for driving the feed and the rotatory
sounder-shafts, all generally as disclosed in

said former patent. . o

~ Of the playing mechanisms of the ma-
chine, the rotatory sounders with the electro-
magnets for raising and depressing them
relative to the strings, and the electro-mag-
net-actuated fingering devices, as also the
feeding mechanism for and the circuit-closing

-action ol the perforated music-sheet, ma v be,

as shown in the drawings, generally the same

as thuse of said former patent and need not,

therefore, be described herein in detail.

- The several mechanisms hereinafter de-
scribed are, for the most part, designed ‘to
contribute to enhancement of the similarity
of the playing of the instrument to human
violin playing. One of the more important
adjuncts to this end is a device for producing,
at proper times, the vibrato effect which the

8a

00

95 __

I00

human player produces by vibrating his fin-.

ger agamst the string which is under depres-

sion; and means for this purpose are most

clearly illustrated in Figs. 3 and 4; in the

compartment 25 1s rastened on a wall of the
casing an electro-magnet 28, the armatyure 29
of which 18 vibratorily carried by a bent lever

-

at the line 14 on Fig. 1, viewed in the &rec- | 30 provided on its lower end with an adjust-

TOR
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g forees of the weight 31 and spring
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able werg
ing in the partition 23, above which it 15
pendulously hung from a fulerum, at 32, on &
support 33 upon the partition. "The upper
enndd of this lever contams a transverse opea-
ing 34, in which is adjustably conl ned, by a
sot-serew 35, one end of a rod 36, which ex-
sonds toward the tail-piece 37 of the violn
and has its other end adjustably connected
therewith,  The connection with the rear
end of the violin of the tail-piece, in the usual
mann:r, adapts.it to be deflected laterally at
iis forward end, while under the tension of
the strings of the instrument, for the purpose
of vibrating them. DBy -momentanly ener-
ojzing the magnet 28 to attract the armature
29 geainst an interposed spring 59, after the
magneot is de-energized, the fever 5i will con-
finue to vibrate for a time uniler the oppos-

with the vesult of slightly vibrating the tail-
piece and varving the tension, and theretore
the viteh, of the strings to produce the V-
brate effect in plaving.  The spring 38 1s s0
set as to normally hold outward the adjacent
part of ‘the lever 30 and thereby cause the
upper end of the lever to exert, through the
rod 36, a slight lateral strain on tne tarl-plece
to exort a strain on the violinestrings undev
which they are at normal piteh.
armature 20 has been indtially attracted un-
der the niomentary ifluence of the magnet
26, as deseribed, in the subsequent vibra-
tions of the lever 30, 1ts movewents toward
the magnet, under the stress of the welent
~compress the spring with the elleed of
turning the upper ond of the lever in the di-
roction to decrease the tension exerted i the
lateral direction on the violin-strings and
thus shiehtly Tower their piteh: and the con-
ceary movement of the lever, under the re-

4

L)
r}

coildoree of the spring 38, cainies s lower |

portion beyond the position it occupies witl

the spring ab rest, thereby turning the apper.

ond of the lever bevond the normal position
referred  to, with the eliect of  oxerting,

through the rod 56, nmereased tension on the

strings of the mstrument. This s imiporant,
since the strings are thus vibrated both be-

so low and above the pormal piten referred oy

rl-ll
55

OC

&

wihieh s neeessary to produce properly the
Cghake’ effect i plaving, ;
 Asin the aforesaid patent, the present con-
shroetion also involves means, as an adjuncet
of the sounding devices, for varving thear
pressure against the strings for the purpose
of realating the degrees of and araduabons
5 loudness of plaving: but variation in the
Jeoree of pressure of a rotating sou naer
aoainst o string of the violin with the sounder
rotatine at unvarying speed, tends to impair
fheyunlity of the resultant vone.  T'o V-

ate this defect, nieans, shown it preferved.
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nected with o bar 51, or rod

Jacent end of the pivotal armature
shaft 59 is journaled at one end tha hearmg

i

L

pressible sounder-shalt with merease in the
pressure of the sounder upon it auainst a
string, and decreasing the speed with de-
crease in such pressure: On the forward tree

ondd of the horizontal arm 39 are su]}])m'i'ed N

o row transversely thercof the four sinlar

clectro-magnets 40, as in the aforesaid former
patent, and behind these magnets I8 Sup-
]){}Tf.(‘: _
o single larger electro-magnet 42 having o
1) ring-supported armature 45 0na FECIPTOCa-
ble rod-44 passing vertically through themag-
net-core and extending below the arm 59, e-
(ween the magnets 40 and 42 a pair of brack-
otz 45 rise from the arm 39 and have jour-
naled in their upper ends a rocker-plate 26
connected from near its transverse center by

o bent arm 47 with the head of the rod 44,

and extending at its forward edge nto the
nath of lugs, 48, one of which projects
haclkward and rigidly from the upper end of
the vertically reciprecating armature-carry-
ing rod of each magnet 40, and by the lower
e of which rod a sounder-shalt is carried tor
raising and depressing it by the movements
of the armature of that magnet.  As will,
theretore, be-seen, when, by the attraction or
rise of the armature 43, the forward edge ol
the plate 46 1s rarsed or lowered, the extent
of depression of the armatures of (he mag-

Tots 40, when energized, is decreased or -

creased by the obstruetion presented to the

hues 48 in encountering the edge of the rocker-
o . ; e . .

plate at a lower or higher plane their path.

Abhout the lower end of the rod 44 is looped,

and sustained by a stop 49, a rod 50 extend-
ine lengthwise under the arm 39 and bent

| over an opening 41 through the avm, -

70

{)C

95

downward to project loesely through the par--

titton 23, below which it 1s adjustably con-

extending ob-
liquely to and pivotally connected with an ar-
mature 52, This armature is pivotally sup-
ported between is ends on a hearing b3 to
oxtond over the poles of two eleetro-magnets,
54 and 55, supported at opposite sides of SHAtE
bearing. A spool ol one of the magnets 55
has 2 post 50 rising from its core through the
srmiature 52 to confine one end of a lewi-
spring 57, the other end of whieh Is fastened
to the srmature near its pivotal support.
Ty a bearing 58 is journaled one end of & vota-
table shaft 59 cavrving a drive-pulley 60, the
other end of this shaft carryving a frietion-
disk 61, and, adjacent thereto, a sleeve 62
conmected by @ wertical rod 63 with the ad-
A2, The
64 confined in & vertieal guide G5 to permit
the shaft, in rotating, to be guidingly veerp-
rocated vertically at the end thereof on wiieh
the frietion-disk is mounted. In 2 bearmg
56 on the intier front wall of the uprighu
housing from which the horizontal arm
oxiends over the rear portion of the vielin, s

L
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~with the surface of the latter.

.G

10

1s mounted 8 bevelec

1y

- Bbg

lower end with a friction-wheel 68 sxtend-
Ing at g right-angle to the disk 61 io oNgRge
This

ment 1s yieldingly ‘maintained by o spring 69

tastened at one snd.to » support 7¢ and bear-

g at its free end against the adjacent end of
3 pin 71 reciprocably confined in the head 7%
ofl said support. to bear at its opposite end
against a sleeve 73 through which the shaft
67 passes.. On the upper end of the shaft 67
1011 ) ] gear 74 meshing with
a sithilar gear 75 onthe rear end of 8 sounder-
shaft, as that which carries the D-string
sounder. This  sounder-shaft carries, ad-
. - - A e v 1~ N
jacent to the gear 75, o' gear-whesl 76, and
each of the other:three sounder-shafts ear-

- ries a similar gear-wheel (ot shown), to form

20

| F4 and 55. With the shaft 59 constantly.
rotating, engagement of the disk 61 with fhe
30

45

05

ferward edge of the
to decrease the extent of aepression of the
sounders against the violin-strings, or jift
them entirely off the strings. This action is

feur  sounder-shafts.

“disk 61, nearer its center

a train of these gears 76, whereby rotation of

the shaft 67 drives the sounder-shafis in sue- |
cessively contrary directions. .
- As will therefore be seen, when the magnet

42 1s energized to attract its armature 43 the

Tocker-plate 46 is raised

entirely independent of that of the magnets

wheel 68 actuates the shaft 67 to drive the
By energizing the
magnet 54 to attract the adjacsnt nart of
the armature 52, depression of the latter
draws downward upon the bar 51 to cause
the rod 50 to depress the armature-rod 44

and the srmature 43 mechanicaily, with the

result of raising the forward edge of the
rocker-bar 46 and the effect of decreasing the

limit of downward movement of thesounders.

The accompanying result of so atiraciing
the armature 52 is to __
connecting rod 63, depression of the shaft
59, therehy bringing the engagement of the
of rotation, with
the wheel 68 and accordingly decreasing the
speed of rotation of the sounder-shafis

-

sounders with the strings of the instrument

Un the other hand, when the imagnet 55 Is
energized to attract-the adjseent end-portion

~of the armature 52, the resultant rise of Lhe

oppostte end of the latter, because of the con-
vection therewith of the bar 51, raises it and
the rod 50, freeing the spring of the arma-
ture 43 {6 raise it and depress the forwurd
edge of the rocker-plate, thereby permitting
any armature or armatures of the magnets
“U, when energized, to be depressed as far
as the lowered rocker-plate will permit, to

depress the sounder-shafts to engage the
sounders with greater pressure against the
violin-strings and increase the louduess of
playing. This increase in loudness is ab-

tended by increase of the spesd of roiation

of the sounder-shafts, since the attraction

produce, through the

to.
correspond with the ighter engagement of the

N s
"5*" Eb :'1‘:-1 nrid \I“:El

STV} O
engage

—_-r

!
|

the eccentrie

ol

oy the magnet 55 of theadjacent end of the
armature 52 ralses its opposite end and,
through the connecting-rod 03, lifts the free
end of the rotating shaft 59 to bring the disk
61 rurther from 1ts center of rotation into

merease the speed of rotation of the shaft 67

_ | 70
engagement with the wheel 88 and therefore o

and of the sounder-shafts to compensate for

the louder playing of the sounders. ,
With both magnets 54 and 55 de-ener-

gized, the spring 57 maintains the armatyre _'

52 and the parts controfled by it in the nor-
ma! condition represented in Hig. 2.

75

The mechanism of the machine nvolves, |

also, means shown and deseribed in my pend-
ing application Serial No. 303,17 2, filed Feb-
ruary 27, 1908, tor feeding and guiding the
perforated music-sheet, and a desirable con-~
striction thereof is most clearly illustrated
i Figs. 6 and 7: the spring-pressed feed-
roller 77, journaled in pivotal hangers 78 and
79 on the similar brackets 80, 81 depending
from the partiticn 23, carries g gear-wheal 82
with which meshes o pinion 83 on the shaft
of a drive-pulley 84 having a belt-connection
&5 (Hig. 1Y with the
and the belt 85 also suitably cears the oulley
60 with vie shaft of the motor 27 to be driven
thereby. The other roller, 86, 13 the elec-
trical contact-roller, journaled at its ends in
sa1G  brackets, the journal-bearing in- the
bracket 80 being a horizontally elongated
slot 87, shown as extending from a vertical
slot rising from the lower edge of the bracket.
Adjacent to this bearing Is eccentrically
journsied on the bracket S0 a disk 88 eor-
taining an arc-shaped slot 89, through which
a set-screw 90 works in the bracket. The
ccentric disk 83 bears at {is edge against the

adjacent journal of the roller 86, whereby
turning the disk i one direction presses it

against shat journal to move the latter and
the roller 88 toward the roller 77, and turni ne
tne disk In the opposite direction pernits the
said . Journaled end of the roller 86 to be
moved in its bearing in the contrarv diree-
tion under the spring-pressure against the
contact-roiter of the feed-roller 77,
tory lo turning the eccentric adjusting disle,
1t 1s treed by loosening the screw 00, to be
tightened for secnring the head in any adl-
justed position.  Thus, when, from weur on
the journals of the feed-rollers, or other

F ]
-

ause, thelr required parallelism is impaived .

setting the roller 86 through the medium of
cisk will restore the paralielisin
tor preducing the necessary straight feeding
of the music-sheet, which rasses petwaer: the
two rollers nnd under: the vow of electrienl
contacts 91, which bear poainst the contaet-

rolier through perforations in the sheet for

Pranara-

2

puiley 60 on the shaft 59,
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Ce
tri

95

100

105

1710

]
AW
—y
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devices and depress the rota LINZ sounGers
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roller 77 presented in Fig. 6 there depends | the feed-rollers in the event of sagemg to-

o handle 92 fixed to said journal-end, wheve- | ward its free lateral edee.  With the base-
by turning the handle in opposition to the | plate co-operates a top-plate 107, showi
spring 93 swings the friction-rotler by its | position, superimposed upon  the inchmned

¢ hangers 78 and 79 away from the companion- | base-plate, m g 7, and represented m g, 70
roller 86 to separate 1t therefrom when de- | 6 as undercoing placing into position.  The
sired to diseneage it from the sheet 26; and top-plate is provided onthe centerof itsupper
when thus swung, the roller 77 may be re- | side with a handle, shown as a ring, by means
leasably locked in that position by engaging | of which to mampulate it for its removal and

ro its protruding journal-end with a recess Y4 replaceiment; and on-cach edge, 1 alimement 75
in an arm 942 pivoted at one end on the | with the handle, it carries a depending stud,

bracket 80, and affording a releasable gravity- | hike the one represented at 108, to enter a
cateh forsaid journai-end. hole 109 provided to receive it in the edge-

A desivable construction of the contacts | portion of the base-plate and thereby gude

1g 01 s that illustrated in Fig. 8, cach consisting | the placing of the top-piate properly upon. 5o
of & suitably supported spring-linger 951 the hase-plate and hold it m place. An
carrving on its free end a metal sleeve Bb, in | apron 110, extending from the lower end ol
which the contact-proper, in the form of u | the top-plate, outdes the musie-sheet between
bunch of fine wires 97, is adjustably confined | the two plates, and an apron 111 on the
20 by a set-screw 98 working m the sleeve. | upper edge of the base-plate ouides the sheet 85
This brush-form of the contact-proper ren- from between the plates across the contaet-
ders it highly flexible and insures its engage- roller 86, The weieht of the top-plate thus
ment, through a registering perforation in | loosely imposed upon the sheet and the even
the traveling music-sheet, with the surface | suriaces of the two plates between which -
2z of the contact-roller, oven thougn a portion | thesheet passes, cause 1t to travel smoothly 90
of the brush may extend over the edge or and regularly. |
edges of the perforation; whereas, with a The playing mechanism of the machine
mere spring-finger forming the contact, if by | also, preferably, involves a deviee for -
“any slight disarrangement its {ree end should | stantancously reversing the direetion ol ro-
10 extend over either or both edges of a pertfora- tation of the sounders, which, according to 95
tion in the sheet, it would fail to meet the | the aforesaid patent, ave adaptea to rotate
cuefnee of the contact-roller.  And the ad- | only one direction.  One of these devices
justability of the brush adapts it to be set, | is provided for each sounder, and as they are
as its contacting end wears away, toward the | alike, deseription of one, with particular ref-
a¢ voller to compensate for the wear, thus | erence to Iigs. 1, 2 and 9 to 13 inclusive, will 1oo
7 greatly prolonging the usefulness ol the con- suflice:  Kor co-operation with the reverser-
tact-brush. . o device the rotary shaft ol cach sounder 1s
In Fies. 6 and 7 are shown means; co-opetr- composed of a forward section 113 and o

ating with the feed-rolers, for enbanemg ‘he | rear section 114, these sections entermng at

4o smoothness of travel of the music-sheet by their adjacenit ends into the opposite ends ol 105
moving it towawrd the rollers between the | o sleeve 115, wherein the flattened end of
reoular Hat surfaces, of substantially like the forward section is rigidly sccured by a
arcas, of a paiv of plates Torming a ouide- | set-serew 116, while the end of the sleeve
talile 00 Jrom the bracket 81 a sheet-guid- | which receives the seetion 114 is enlarged

15 ing. srm 100 mehnes downwardiy and is | internally and that section is fastened m the 1ro
formed with an inwardly  projecting plate- | sleeve by a pivot-pin 117, whereby the
seating base-flanee 101, provided near one sleeve and the forward section have a lunited
end with a pertorated Tug 102 and at tts oppo-+ verticallv swinging movement on the rear
site endd with a lnteral extension 103 deserib- | section {hroughout the axial rotation of the

so ine a right angle with the arm 100, at the | latter. This spction huas its bearing In a sta- 115
sunetion with which it forms an ofiset to gionary sleeve 118 extending horizontatly
cause the extension to occeupy a somewhat | through the front wall of the aforesaid
lower plane than the arm. ‘the oxiension | housing from swhich the arm 59 extends.
ferminates ab its free end in an apertured  This housing, which is formed of thin metal,

cr hoad 104, through which works a set-serew is slightly resilient, for a purpose herein- 120
105. A base-plate 106 is bolted near one | after explained. In the sleeve 115, against
odge-portion, to bear against the mner sidde | ihe torward end of which a collar 119 1s tas-
of the arm 106, through the lug 102, aud toned by u set-serew, 1s stationarily confined
lower down througeh the Hange 101, aud boars | about ‘e shaft-section 114, a eylindrical

60 nesr its center upon the set-screw 1635, the | tube 120, which protrudes into the housing 125
base-plate extending both downwardly and | but beyond which, in the housing, the rear
laterally bevond the extension 103 and.-beng shaft-section protrudes and carries rieldly
froe along its lefi-hena edge.  'Pheset-serew secured on its end a beveled pinton 121,
105 is provided for straining the base-plate Adjscent to this pinion tne tube 120, 1s

65 back into true or level position relative io loosely surrounded by & hub 122, from which 130
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~ radiates 8 stud 123 having' journaled upon
~1t_a beveled pinion 124 like and meshing
‘with the pinion 121; and the hub carries,

- diametrically: opposite the stud, a pin 125
5 serving the purpose hereinafter explained.
At 126 is shown an annular ratchet open at
s side-adjacent to the pinion 121, but hav-
1ng afaee 127 covering its opposite side and -
contaming a slot 128. The ratchet, which
.o 1s connected at its face 127 with the pin 125
- .bya lightsgir&lspring 129, has a sleeve 130
~-extending from a central opening in ssid
face and loosely surrounding the tube 120,

- “while this sleeve is loosely surrounded by 2 |

13 ratchet-wheel 76 having the beveled gear
75 formed on one face and also the beveled
“pinion 131, which is like and meshes with
the pinion 124, that -projects through the’
.. slot 128 for the meshing purpose. The
20 gears 76 of all the four sounder-shafis form
- train, ‘driven by the motor 27 to rotate
_these shafts, as hereinbefore explained. As
- -will be understood, only one of the gears 76
‘carrles a beveled gear 75 to mesh with the
25 similar gear 74 on the shaft 67. The spring
-~ 129 yieldingly holds the pinion 124 in en-
f& ement with an end of the slot 128, to
~ lock that pinion and ratchet together, as
- represented in Figs. 10 and 12, so that ro-
30 tation of a gear 76 causes the pinion 131 to
- rotate the pinion 124, and with it the ratchet
126, about the tube 120, while this rotation
of the pinion .124 causes it to revoive the

pinion 121. and thus revolve the entire |

35 sounder-shaft. By arresting rotation of the
- ratchet 126, however, the strain of the ro-
- -tating pinion 131 against the pinjon 124
~ forces the latter against the resistance of the
. locking spring 129, to disengage the last-
40 _na;méf pinion from the end o ‘the siot 128,
- thereby unlocking it to enable it to rotate

freely~ about :the stud or axis 123. Thus

freed, .and with the ratchet thus held sta- |

~ ‘tionary, the pinion 124 is rotated about its
45 axis 123 and rotates the pinion 121, and with
1t the shaft-sections 114 and 113 in the direc-
tion contrary to that of the rotation of the |
~ gear 76, thereby reversing the rotation of
- the sounder. For arresting the ratchet, an
‘50 'electro-magnet 132 is provided on the top of
- the said Bousing, tne magnet having a
spring-cushioned armature 133 carrving =
plunger-rod 134 extending vertically through
- the magnet-core and terminating in a biade
55 135 which registers with the ratchet, swhere- ;
by when the magnet is energized through
cl}ésure of the circuit by a certain contact 91
 engaging the roller 86 at a perforation in the
* traveling music-sheet brought into registra-
6o tion with such contact, the resultant atirac-
- tion of the armature will drive the plunger-
rod against the ratchet and stop its rotation
until the magnet is deénergized. This o¢-
curs by the. perforation cl_earing the contact,

021 =

the armature, under the recoil force: of its
| cusnloning spring, and the withdrawal of

the plunger-rod from engagement with the
ratcnet, whereupon the spring 129 again
forces the pinion 124 against the ratchet at

the end of its contained slot, thereby locking

the ratchet’ to cause the pinion 121 an
sounder-shaft to rotate correspondingly with
the gear 76, as already described. - This, re-

versing device is extremely sensitive and in-

stantaneously responsive, so that the sxially
reversing action 1t induces of the sounder
against an- open string of the instrument

meay, in accordance with the length of the

perioration through which the circuit-clos-
ure 15 effected as gﬂsm&bed, be rapid or slow

75

30

in imitation of the reciprocating movements .

with the ordinary violin-bow.

Provision is made, by the construction

lustrated in Figs. 1 a-d 5, for deflecting
simultaneously the four rotator; sounders

112 toward the violin-sirings, so that when

any one is depressed by its controlling elec-
tre-magnet against a st ing for playing 1t, the
pressure of the sounder against the string will
be sugmented a d the resultant sound ac-
cordingly rendered louder. ' As in the con-
struction set forth in said patent, the sounder-

snaits are supported toward their forward

ends by the upright electro-magnets 40 on
the forward end of the arm 39, the armature

136 of each magnet being carried on a verti-

caily reciprocable rod 137 passing through

Q0

05

the magnet-core aad terminating at its lower

end in an eye 138, through which the

sounder-shaft passes to be supported toward

its forward end. Obviously, then, by de-
fiecting downward, from its normally hori-
zontal position, the arm 39 and with 1it. the
magnets 40, the sounders will be correspond-
ingly depressed to a lower plane, from which
to be actuated by the rods 137 against the
strings of the instrument. To accomplish

this purpose, a double-spool electro-magnet

139 1s supported on one side of the casing-
compartment 25, ils armature 140 being car-
ried on the lower end of a lever 141 passing,
through an opening-142 in the partition 23,
into the aforesaid nousing, wherein it is ful-

crumed at x; and the upper forked end of the |

lever embraces and is riveted to & bracket
143, which 1s securely fastened to and ex-

tends backward from the front wall of the

housing, and to which the sleeves 118 of the
reversing devices are fastened, By turning

INsle

=
9
Wt

110

120

the lever on its fuleruin, the force of turning

1t will spring the resilient housing to deflect

the arm 39 and thus depress the sounders o ..

2 lower plane from which "to be pressed
against the violin-strings by the rods 137 of

the electro-inagnets 40, as explained In the
‘aforesaid- patent. This springing of the
lhousmg is produced by attracting the arma-
cb, | ture 140 under energizing of the magnet 139, -
)5 to epen the circuit and results in the rise of | which cecurs whenever the proper contact 91

13@;
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base of a
_moehmu 149 ai the fingering and

{sweeh the frame-ba

-ﬂﬂ to 1ts

e

cnoages the am‘h?ﬂ of the contact -“ulle
Himuﬂll a perforation i the traveling music-
sheet br oucht into registration with such con-
Lact.

To avoid marrmg of the
playing, which- results fmm supporting ’u
finger-hoard 144 01 the wioln {’114"-(,11‘& upen
its neck, whereb the action of the fingering
devices against the hoard compresses hlo -
struent upon its supports, the finger-hoard
1$ SuUppor cod in raised pmlmm S138¢ of Cunlfw
mJ the neck , ASTEpTES sented m Kigs. 1 and 1

h@ frame whieh supports the 1011Urm 3 nJ
1111061 m-—u ovice clectro-magnets 145, and
nyolv ring the hollow post 146, Lho curved andd
Hanged end-preces 147 on a back 148 *m{l COTI-
nected at intervals by bars, with the u ypend-
ing ars 149 carrying the horizontal perto-

rated plate 150 through which the armature-
mgtum ] rods 151 reciprocate, said rods car-

tone-qualily i

rying on thew lower ‘("Jl{[b the {incering-
mechanism 152, are all asin the patent.  The
fm*-“ﬂ" board 144, however, 18 rigidly sus-

nended by boits: Jb% at suitable mtﬂ"?‘a“'sq
from in{:,ulﬂ te 150 and supported i raised
nosition over the neck of the viehn. TThe
bolts pass at their lower ends through the
frame 154 supported m the coin-
partment 25 and earrving a 11.1mpwmﬂ
ﬂuuamg} Y5, whieh *’*1}“?*’*’01 and shields the
picker-ae-

vices,  Sound-den lening sirips 1 156, of ie‘t
or the like, are mmpw od at intervals be-
e and finger-boaz }Lml)m*‘
L-}%l b a7 ab ils forw ard end
U}hm chion 157,01 i’lif or the like, seated
i the ﬂﬂw‘w{ll v enrved forward end 13 58 of a
metal niate 159 extending lengthwise upon
the neck, and over the edge of which end are
stretehed the *11‘1f1‘- of the instrument load-
tuning-Keys.
‘411L.:m e means are
160 1n Iigs. 1 and 5,
rosing, 161, In contact
socunders 11‘2
Silar pic

it, and ‘i}m FraIne

provided, as shown at
for holding calies of
with thﬂ yotatory

<oT- A nger deviees, one for each
string of the tv*mmut are protvded for
DIZ Ziealo nlwmw Lo &
hﬂ{"{‘l"’i’lﬂ‘ devices of the afores said patent; and
each comprises the following-de L‘::f'i] ved con-
.at-lnmmﬂ,shfm nin Kigs. 1 &mi?.} Lo 19, 11(*I1s~—
sive: An electro- nmmne'i 1450 15 loecated in
e with the ""‘“S}}GLEI ve series of the magnets
145 at the end theveof nearest lh_ y reat end of
the instrument, the armature of this magnet
being carried ?*V o rod 162, like the rods 151
and passing through its !‘fi{}p-;_i OpeENINg 1N the
nlete 150, Below bhis plate the rod carvies,
mhm‘t ably, the p]("‘h{”‘*{l%‘ﬂﬂt (‘ﬂ]l&;i%tﬂlu Of &
hoad ( m‘t which is pivoted a linger 165
im‘vinu loose! y connected with its heel- noT-

tion a stop-rod 166 extendmg upward and re-

ciprocably through a fr'uide -oxtension 167
of the hesd to abut at its frec end against the
hottom of the plate 150, ifgs. 15 to 17, m-

am:)le:nom the other

e rEsTe s ¢ Tw TR -

Lhals

DETOSE

Cinatter des L‘]”ﬁ{:’tl

’{! Y i“ Ll "."'- '
I $3 _1111§%t31 !ng;

[ elustve, mf)w {his device i the different PO-

sibons of its action.,  ‘Phus, under ELbL. aeiton
Tf the armatare of the 1‘:;1{:11{1 . the rod
16318 lowered to denress the finver ]C rom
its norinad position (Wie. 15), whorein the rod
ap(ts agast the plfue o the position repre-
senfed in “iu 16, wherein the finger I‘ia.:} o1
countered and is Just clearing a string, as the
string 1o, to sound 1t, and w !mm‘o the ean-
Shoved descent of the rod e uum the finger

1)
"f r-}

downward and gravity turns it to L%lf im 31-
tion in which 1t s a*onwaentwl in e 17, the

inger hemg so DIV sted as to tend (o asswne
DO ion le-_l.a vitv,  Inthis last-named
fﬂ‘:%llu the picker-finger hangs from its
D1vGE as shown, but is again brought to the
norinal position py the Lummu Aet1on upon it

f)t thie lmi 111 ene omstem’w the ‘*)lCLi{‘ 150, as 1t

Loes 1n z}{*m ¢ rvised h} ihe o 1;11 L:HHJ of the

grmature-spring when the magnet is de-ener-
oized, 1 vod 162 le‘ ies, near g upner
ond | nlaterally projecting s tw\ 168 to extend
. one of two contact-making s ]'*:w?nmj 168
and 17 (0 b suitaels 'V supported on a block 171
a1 ‘51 ieivded m the flli‘{‘fllf_‘ operatitig eireutt
of the apparatus, as and for the pur pose h here-
In the deseent of therod,
tiie stud closes the eivendt by bringing io-
cother the contact-springs, which soparie,

ral}

:3}
3
R

_‘:‘:} {helr restlience. when freed l‘ o the st 1

165 by the rise of the rod.
Jh,(mn ding to the arranger
the aforesaid patent, each row of the finger-
ine-aevice magnets {*(msai;.;i'f-; of twelve mag-
nets, o ¢ ur:upnmd with fhe numhe of tones
in the ehromatic S{'}sﬂ@ 1t is degirable Lo 1~
crease the number of the fingerimy devices,
and accordingly of therr ¢ ontro Hing Tnfﬂm}eta
the He-string, by ten, and the
nuinber thereol {orfingering the ;L—-f;;ilmt b ‘/
two: and it 18 Tound a,.J)O{i et Lo dis imln
these twelve mldlms:mal magriets by at hh*w
three for the & m‘amg Lo the end of its series
of magnets nearest the rear end of Ln molm,
m” adding two 101
for the B-string to the
tro-magnets over the A-string; by adding
three more maguets for the i string to the
same end of the row of m aonets over the U-
string, ad by adding three more of the -
mnnﬂ magnels to ilw row of mapnels ove
the Gestring.  This, of course,
extending each rod centrelled by an It-
string magnet contained in any row ol ﬁnww
1110 ~device magnes other than that directly
over an H- qtimf_;, Lo o unwuﬂmiim e over
thd T-—ﬂ&ﬂl“(l&ihﬂf“ : ]}ea.m,_t o fingering-

GaIN o md ui the elee-

 devices on the “mL, at the rods so (xtulded
e

separate fron each other, in [h{‘ sense that
there is no link-coanection from one to the
other as there 18 between the other fingering-

' flevs( o8 in each row thereof, as shown in saa

patent, though they ave otherwise lilte the
lotter. This: arrangement Is represented dia-

l--

oTaEI atlmll} in Fig. 19, x,,,rhme; a the-electro-

nentd diselosed m

- the A-s bring amd one more

necessitubes
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magnet 54 and 55 for varym

mafrmts added to the rows thereof s“;’-*‘ ”*e

D and & strings ave denoted | Dy the char- .
aeter 145° and the plunger-rods they control:
by tone character 151e, tm% added io the .
TOW OVer Lhe A—qtrmg
siring, are
with their piﬁnu er-rods ¢ fonoted by mij, 200 |

denotec by the character ~1_52

that for the B-string added to the A-string

row is denoted.by the character 145 with © LL i

plunger-rod it e{mtro]s denoto d: by the refer-
ence-cnaracter 151°, '

- ¥ollowing 13 the P:x:piana‘r}_ml of the elec-
tric-cireuit arrangement illustrated in the
diagram pmsmlted by Kig. 20: Seventy-four
contacts arc provided 1n a row, to bLear
against the contact-roiler 38, one end  of
Whmh is connected by a wire W W it thie posi-
tive pele of a generator, indicated at 1792.

1hus four contacts, deilOqu as 916 §1d 9ia

and 91°, me provided, res pm‘*uve ly, dfor the

open (}5 D, A and [ strings of the violin, one

for each of the sixty fi "iﬁ‘el"ll}fr--deﬂgu mag- |

nets 145, one for each of the four picker

aevice magmeta 145!, one for the. {_iﬁpmsa op-
magnet 139, one for the magnet 42 Jh‘(}h
actuates the rocker-plate 48, 01; 1or each

the speed of
mmtmn of ‘Lhe Gunder—mhmlg one for the

magnet 28, which actuates the pendulous le-
ver ‘?O te T.am.:lte the violin -sir s, ond one

-

“Tor the magnet of the o thL devica 173,

35

tf.ul.
o &,

.. iy

G0
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1mh5011n11 tha said pe,rmfa ul

only momentar v,

eircuit with a different one c¢f the

which may be the same as that of the said

patent. .
The cirenit 1@, raceabie as foillows: from

the 90,;.11‘1""’9 poie of the generator over the
wire w 1o the roller 935, 8 0T Llwi‘e w' of
the wire w leading thra:mgul tne motor-
brushes to one side of the cub-oui 173, from
which a wire w? }etms to the negaiive side of
the generator. The last fohmut 01, at the
i?..:xtl”f"ﬂ'lu righi-hand end of the vow of con-
tacts, is connected with the cut-out OV & Wire

w?, which connects throu gh the cut-out
ma gnets by a wire w* to the w; ire 1w U the
LOMDWHOH of & piece, a certalu per’ foration in

the musgie-sheet registers with the
mntaﬂt 91 at the extreme right-hand end of
t}w series of contacts co-—f)pfam ung with the

ler 88, t}ermn,mng that contact to besi,
, agaimnst the 53}5
engagement is

SIRCS H;e pe?;*i*e;&f“&.tlmz 13

'l
contasct-rotler, mowh 11 :-:‘1

necessarily small end the inertia of the sheet-
d:rrrmn* mech anism earries Loe nerforation
neyond the contact in its path, to interpose
~the msu.l&tm g paper between it and the rolle:

When the afor egaid miomentary contaci-sn-
gagement Oﬂcvrs, the motor is cut out of the
circult. |

Each of the mntaets in the fiv st 9‘1*0155; G

thirteen thereof at the left ~hand sidé of the

diagram, except the open- ,stmmr contact G1¢,
is connected by a separate mﬂmw wh of the
‘ﬁzwg Ve
ﬁnﬂ*&m' g—dm?'lm efeetr -magmt&:- 145 in the

- . $1ﬂ,
5,081 |

Tor m:we‘r*w that f
1 L‘f:31d h‘.

Tnecte
T‘lii‘g .

¥

G-string series of these maglzetﬁ; &i}d WIres
W that lead from three others of the con-
tacts 91 conuect them, res pemwe%r with the
three electro-megnels 1456° of the KE-string
fingering-devices:that are added; as afove-

m*mzmth device magnets. . Of
urua ¥ 01 Livirteen mﬁtams

‘r;mute by “?ﬂ{’,}l— wire w* wnl o different Shle
oF thu bwelve hnﬂ“rlﬂg-dwlm magnets 145 of

ine end of the series of {Gestring
the  next
m'}; except the
‘one for the open f_:.t]:mi{ 014 is connmted hbv a

the D-string series thereot; and wires w%

tnnat {ead from three others of:the contacts
01 connset them, respectively, with tne three

electro-magnets 145° of thc H-string finges-
ing-deviees that are added, as a[orﬂsqm O
the end of the series of u string i 119{11 LD
aevice magnets. ’Of the next or cup of firieen
comiacts, each, except the one for the open
string 91°, is connectad ] by 8 separate branch-

wire W’ “’E*zth a din uewm one of the twelve |

145 and the two
145" of .the A-string series:

Anger n g-device m agnets
added m &gnm._,

and s wire " ea,dmn fron another mﬂwm
51 conhects it with t he electro-magnet 145°

of the I-gtring mwrmg-dumces that is
acced, as aloresaid, to the end of the series of
A-—atﬁ 111*'“ Ingering —de‘vmﬁ maﬂnet& J}» .h.g.

Opi{'h mumr COn m ()lP & id fhp one mn:{:ﬁ-'

fﬂ&tew sue:medvm the contaet having the
branch-eonnection w’,
}“v g pranch-wir

e
,.

are each r*onnecla%
o w® with a different one of

G
.. W

5
o

tne hifteen ﬁnw Ing- de'ﬂ'm& magnets of the

H-string series thereof. The four contacts
01 1mmediately succeeding the one having

the hf*&l\@ﬂ-—wmleLUmL wh are each mmwcfed-
by a branch w® with one side of a differ-

ent, picker-device magnet 145'. The open-
string contacts 914 “i , 91% and 91i° are con-
nected by bmnch—wnev w', respectively with
0ne side of the reverser electro- -MNESNELS

NS

ML .

VWith the% last-named branches are COT-
od resistances, indicated at w', ithes:
vesistances being alsc connected 1espeumm j,
with the lines w', w' @', and fw” to redug

the curre: n-&uppﬁf to the sounder- hafemag-
' nets 40 so that they shall receive the sare
apmount.oi current, when operated upon open

strings, as they receive when operated in

series with fingering device magnets.

it will be observed that when an open
string condact, as 918, controlling a reversing
mtwm! ljﬁ, iS dessed wiile, a fingering-de-
VICE I
normal current will DRSS through the respec-
tive sounder- magmt 40.
however, for it is preferable to have increased
SNeIgy m a "Seundegm&ﬁrlet each time the
sounder i wntrols 1s reversed, since thereby
the reversing of the aounder is render ed more
distinct or emphatic in the playing, as in the

€8s 0f reversing the m0vement of ’the bow in
" hum&n 'ﬂ@lm—pl aying.

1L-"-=-! ‘-
tor the (3, D, A :111@ I string sounder-shefts,

nagnet 145 is energized, moreshan the

on

FO

¥
b
1

This is desirable,

130
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‘All the magnets 145 for actuating the G-
string fingering-devices have a common nNart
or wire w' leading to one side of the G-string
sounder-shaft magnet 40; all the magnets

145 for actuating the D-string fingering-de-

vices have & common part or wire w" leading
(o one side of the D-string sounder-shaft
magnet; similarly, all the magnets 145 and

145 for actuating the A-string fingering-

L]

devices have a common part or wire w' iead-
ing to one side of the A-string sounder-shalt
magnet; and similarly, all the magnets 145
and 145¢ for actuating the E-string fingermg-
devices have a comumon part or wire w' lead-
ing to one side of the K-string sounder-shalt
magnet. The opposite sides of the mag-

-—r

nets 40 as also the corresponding or negative

sides of the electro-magnets 42, 132 and 139"

are connected with the return-wire w*Y,

20

30

35

40

wire w'® to the magnet 28 which conirols

nected to the return-wire W

magnet 145' to attract a bar 169, o}

which leads to the cut-out 173.  The posi-
tive side of the magnet 42 for actuating the
rocker-bar 46 is connected by a branch-wire
015 with a contact 91, while the adjacent con-

tact to the left on the diagram is connected
by a branch-wire w' with the posivive side of

Other

17
W

the housing-springing magnet 154,
contacts are connected by branch-wires
and w', respectively, with tie positive sides
of the sounder-shaft speed-changing magnets
55 and 54, the opposite sides of which are
connected by a wire w?* with the wire w! lead-
ing to the cut-eut; and the last contact Hut
one.in the series is connected by
_ the
vibrating device said magnet being o180 con-
The resist-
ances w'® for the several open strings are
thermore connected, respectively, with the

common parts or wites w', w", wb and w,
as indicated in the diagram.

The contact-
bars 170 of the several picker-device 1nag-

nets are, as indicated in Fig. 20, respeetively
eonnected with the wires w';w'*, w" anag 2w,
and the companion contact-pars 169 are eaci

connected with the shunt-wire w* which
leads to the return-wire w?*°; so that when-
ever the members of any pair of the bars 1 59,
170 e pressed together by energlzing a

shunt-
civeuit is formed from the respective com-
mon part to the return-wire w®, thereby
shunting the particular sounder-device mag-
net 40, which should not, tor obvious reasons,
be operative, when the respective violin-
string is being picked for przzicato playing.
As and for the particular purpose set forth

in sald patent, the eighth, fourteenth,

6o

“and forty-second contacts, counting from

twenty-first, twenty-seventh, thirty-fourth

left-hand end of-the series thereot, are each
connected with a tuning adjunct, indicated

at 175 and included 1 2 hranci w? having

raetallic connection at @ with the contact-
roller 86. | | -

L S
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a branch-
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Aswill be observed, in the diagram of g,

20 all the heavy lines denote return-wires.

What T claim as new, and desive to secure

by Letters Patent, 15—

. Tn combination with a stringed nstru-
nent, means constructed and arrango d o
normally maintain the strings under tension,
said means comprising a vibratory attach-
ment operating to produce variation 1 the
tension of the stringes above and below their
normal tension, for the purpose set forth.

o In combination with a stringed Instru-
ment, a pendualous vibratory lever connected

with the strings of the mstrument, and

means for vibrating sald lever, {for the pur-
pose set-Torth.
2 In combination, o stringed mstrumendt

havine flexibly supported upon it o tatl-

piece to which the strings of the mstrument
are fastened, a vibratory attachment con-
nectod with said tail-piece constructed and
arranged to norimally exert feasion upon the
strings, and means for actuating gaid attach-
ment. (o vibrate the tail-piece ana thereby
vary the tension on the strimgs avove ancl be-
low their normal tension, for the purpose sel
forth,

1. Tn combination, a stringed mstrument
havine flexibly supported upon it a tail-
nicce Lo which the strings of the mstrument
are Iastened, o pendulous lever connected
with said tail-piece, and means for vibrating
said lever, for the purpose set foriln .

5 In combination, a stringed mstrument
havine {lexibly supported upoxn 1t a badi-
picce Lo whicn the strngs of the mstrument
are Tastencd, o pendulously supported lever
spring-pressed 1N one direction and carrying
o weight opposing the force of satd spring, a
connection  hetween sald lever and: {ail-
piece, and means Tor actuating said lever to
vibrate the tail-picee, for the purpose set
forth. | - |

6. In a self-playing stringed instrument,
ihe combination with a string, of a sounding-

device comprising a rotatably mou nted shatt

and a sounder thereon adapted to sound said
string, said sounding-device mehiding  an
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slectro-magnet; a phwality of fingering-de- .

vices cach provided with on electro-in agnet
and adapted to finger said string wihen 1ts
magnet 1s energized; an elec trie eireutt hav-
ing branches, certain of, said branches 1n-
cludine said fingering=device magnets, each
hranch including one only of sad fingering-
device magnets, and the common part meiud-
me the sounding-device magnet, whereby
each of said fingering-device magners 18 In-
cluded in series with said sounding-deviee
magnet; & vibratory attachmert connectoed
with said string and carrying an ariauure,
and an electro-magnet for actuating satd ar-
mature, inchuded in s branch of sald CITCULL.

7. In a self-playing stringed mstrument,
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‘the combination with a string, of a sound ing- ! ed to sound said strine:

device comprising a rotatably mounted shaft

- and a -sounder thereon adapted to shund said

L g |

string, said scunding-device meluding  an
electro-magnet; a plurality of hngering-de-
- vices each provided with an electro-magnet

and adapted to finger said string when its

- magnet 1s energized’ an electric circuit hayv-

o

s

mg branches, certain of said branches in-
Cludil;g
branch including cne only of said lingering-
«levice magnets and the common part includ-

ng the scunding-device magnet, whereby
“each of said fingering-device magnets is in-

cluded -n series with said sounding-device

~ magret; the, tail-piece of said instrument,

- comprising an electre -magnet meluded in a.

and a vibratery attachment for the string,

‘branch of said circuit, a pendulously sup-

20 .ported weighted and spring-pressed lever ecar-
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- & motor, an electrical eontact-roller ;1 said j
- cirewit, contact-fingers co-operating with said
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Tylpg near oneend an armatiure adjacent to

‘said last-named magnet, and a connecticn

between the oppcsite end of said lever and
saxd tail-piece. . |

8. In an electric-self-playing stringed in-
strument, the combination with a Casing

roller, and means for feeding a
music-sheet across said roller and contact-
fingers; sounder-devices for the Springs, each

mcluding an-electrc-magnet having an gscil- |

latory armature connected with a sounder
device;. fingering - devices for the SUrings,
each including an electré-magnet: luos on the

- armatures of the sounding-device magnets
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“the combination with a strine. of

and means for varying the extent f depres-
sion of said armatures, comprising a rocker-

“plate supported to extend in the path «f said
Jugs  and'an electro-magnet in said cireuit

“having an cscillatory armature connected

~with said plate to ree it by the movements

of said armature. | |
9. In a -self-playing stringed instrument
the combination with a string, of a sounding-
device comprising a r¢ tatably mounted shaft
‘and a soumnder thereon, adapted to sound said
string; means for rotating said shaft and

.means for cseillating it to engage the sounder

with said string and withdraw it therefrom;

& pressure-varying device constructed - and
arranged to te-operate with the sounder-

shalt to vary the degree of pressure of the

sounder against the string; and a speed-
changing device constructed and arranged to

co-operate with said pressure-varying device

and' said shaft-rotating .nieans to vary the

speed of rotation of the latter with variation

m the pressure of the sounder against said
string. - - |

10. In a self-playing stringed instru ment,

| o motor,

a soundmg-device comprising a. rotatab] y-

mounted shaft and a scunder thereon adapt-

said fingering-device magnets, each

_ sup-
_perting the parts, of a circuit having branches _,

pertorated

!
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sa1d disk and geared

rocker-plate actuating magnet and

branches, a motor,
roller in said circuit, con tact-fingers co-oper-

©

g; means ior ¢scillating
said shaft to engage the sounder with said
string and withdraw it therefrom; a pressure-
varyving device constructed and arranged to
co-uperate with the-sounder-shaft to vary the
degree cf pressure of the sounder against the

string; a speed-changing  deviee for said

shatt, comprising a rotatable shaft ceared to
sald motor and carrying a friction-dis’ on one
end, an cscillatory bearing in which the last
named shaft is Journaled, means for cscillat-
ing said shaft-end, and a rotary
ing on sone end a friction-wheel engaging
with said disk and geared at its oppoesite end
with- said sounder - shaft; and means co-
cperatively connecting said pressure-varying
and speed-varvinge devices. - |
11. in an electric self-playing stringed 1n-

Strument, tne combination with a strine, of g

motor, a circuit having branches: a sound-
mg-device comprising a rotatably mounted
oscillatory shaflt and a sounder adapted to
sound said string and including an electro-

magnet m a circuit-branch, having an oscil-

latory armature connected with said sounder-
snaft and carrving a lug;
the extent of depression of said armature,
comprising a rocker-plate supported to ex-
tend 1 the path of said lug and an electro-
maguet 1n a branch of said circuit having an
oscillatory armature connected with said
plate to rock it; and a speed-changing device
for said sounder-shaft, comprising a pair of
electro-magnets in branches of said circult, a

pivotal armature extending over the poles of

sald pair of magnets, a rotatable shaft geared
to said motor and carrying a friction disk on
one end, an oscillatory bearing in which the
last named shaft is journaled, a connection
between said pivotal armature and said disk-
carrying shaft, a vertical rotary shaft carry-
ing on its lower end a friction-wheel engag ing
__ at 1ts opposite end wiih
sald sounder-shaft to rotate the latter, and a
connection between the armature of said
. sald piv-

otal armature. - | o
12, In an electric self-plaving stringed 1In-
strument, tne combination with g CasIng
supporting the parts, of |
an electrical contact-

ating with said roller, and means for feeding
a perforated music-sheet across said voller

and contact-fingers; sounding-devices for the

strings of the instrument, each including an

means for varying

of a circuit having-
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electro-magenet having an oscillatory arma-

. ture, and each comprising arotatably mount-

ed oscillatory shaft connected with said ar-
mature and a sounder-en said shaft adapted
to sound a string; a series of fingering-de-
vices for each string, each including an elec-
tro-magnet and adapted to finger a string

when its magnet is energized ; said fingering-

device magnets being included in branches of
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