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UNITED STATES

PATENT OFFICE.

HENRY K. SANDELL, OF CHICAGO, ILLINOIS, ASSIGNOR TO MILLS NOVELTY

COMPANY, A CORPORATION OF ILLINOJS.

ELECTRIC SELF’"PLAYiNG VIOLIN ¢

No. 855,021,

Speciﬁca@ion of Letters Patent.

" Patented May 28,1907,

Application filed October 29, 1906, Serial No, 341,080,

1o ail whom i may concern:

Be it known that I, HEnry K. SANDELL, &
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a new and useful Im-
provement in Electric 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 eausing it to resemble more closely
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human playing thereof. :
Referring to the accompanying drawings—
Figure 1 shows the entire machine by a viewin
front elevation; Fig. 2 is an enldrged broken
view in elevation, partly sectional, showing
means for automatically varying the speed of
rotation of asounder-shaft in accordance with
variations in the pressure of the sounder
against its string; Fig. 3, a similar view of
means for shaking the strings of the instru-
ment to produce the vibrato effect in play-
ing; Fig. 4, a broken plan view showing de-
tails of the mechanism represented in Wig. 2;
Fig. 5, an enlarged broken view in longi-
tudinal sectional elevation, showing the rea:
portion 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 withi 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; Iig. 9,
a broken enlarged view of the reversing de-
vice, including its controlling electro-mag-
net, in sectional elevation; Fig. 10, a broken

* view showing the reversing device in cleva-

45

tion, partly sectional, but omitting the elec-
tro-magnet, and representing the device in
its normally locked condition; Fig. 11, a
similar view of the same, but showing the de-

* vice in its unlocked reversing condition; Fig.

50

12, a section taken at the line 12 on Fig. 9
and viewed in the direction of the arrow;
Fig. 13, a face~-view of the raichet-alement of

the reversing device; Fig. 14, aseciion taken
O 3 e A

ab the line 14 on Mg, 1, viewed in the &frec-

tipn of the grrow and enlarged ; Fig.15 (Sheet
3), a broken view showing a picker-device in
elevation in its normal condition relative to a
string; Fig. 16, a similar view of the same in
its condition of partial depression, wherein it
Is engaging the string; Fig. 17, a similar

view of the same in its condition of complete
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 guiﬁe—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 is a diagram illustrating the electric
circuit and its branches containing the oper-
ating mechanisms of the machine. ‘

. At 21isrepresented & 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 mechanistas 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 of the perforated music-sheet, may be,

as shown in the drawings, generally the same
as those 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
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human player produces by vibrating his fin-. ..

ger against 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 is fastened on a wall of the
casing an electro-magnet 28, the armatyre 29

£ which is vibratorily carried by a bent léver
0 provided on its lower end with an adjust-

3o O

)

K
3

<

08’



(S 43

TQ

20"

% 858,021
alile weight 31 and passing through an open- | pressible sounder-shalt with increase in the
ing in the partition 23, above which 1t is | pressure of the sounder upon it against a

pendulously hung from a fulerum, at 32, on a | string, and

support 33 upon the partition. The upper
end of this lever contaius a transverse opea-
ing 34, in which is adjustably confined, by a
set-screw 35, one end of a rod 36, which ex-
conds toward the tail-picce 37 of the violin
and has its other end adjustably connected
therewith,  The connection with the rear
end of the violn of the tail-piece, in the usual
manner, adapts it to be deflected laterally at
its forward end, while ander the tension of
the strings of the instrument, for the purpose
of vibrating them. By -momentarily ener-
oizing the magnet 28 to nitract the armature
29 against an interposed spring 33, after the
magnot is de-energized, the lever 31 will con-
tinue to vibrate for a time under the oppos-
ing forces of the weight 31 and spring 38,

“with the vesult of slightly vibrating the tail-
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piece and varving the tension, and therefore
the piteh, of the strings to produce the vi-
brate effect in plaving.  The spring 28 is so
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 Jateral strain on the tail-piece
to exert a strain on the violinestrings under
which they are at normal pitch.  Alter the
armature 20 has been initially attracted un-
der the momentary influence of the magnet
28, as deseribed, in the subsequent vibra-
fions of the lever 30, its movewents toward
the magnet, under the stvess of the welght
31, compress the spring with the effeetr of
turning the upper end of the Jever in the di-
roction to decrease the tension exerted in the
lateral direction on the violin-strings and
thus slightly lower their piteh: and the con-
trary movement ol the lever, under the re-
eoil-foree of the spring o8, carties its lower
portion beyond the position it oecupies with
the sprivg at vest, theveby turning the upper,
end of the lever bevond the normal position
reforred  to, with the effect of exerting,
through she rod 36, inereased tension on the
strings of the instrument. This ts imiporeant,
singe the strines are thus vibrated both be-
low and above the normal piteh referred §o,
which is neeessary to produce properly the
“ghake’ effect i plaving. :

Asin the aforesaid patent, the present con-
ghyretion also involves means, as an adjunet
of the sounding devices, for varving their
Pressuro against the strings for the purpose
of regulating the degrees of and graduabons
in loudness of plaving: but variation in the
degree of pressure ol a rotabing sounder
against a string of the violin with the sounder
rotuting at nnvarying speed, tends to impair
e quality of the resultant vone.  To olni-

f

min Fig. 2, are provided for automatically
; i

: o the apend of robation of the
inereasing the speed of rotation oi the e-

this defeet, means, shown in preferted -

decreasing the speed with de-
erease in such pressure: On the forward free
end of the horizontal arm 39 are supported in

a4 row transversely thereof the four similar,

clectro-magnets 40, as in the aforesaid former
patent, and ‘behind these magnets 1s sup-

ported, over an opening 41 through the arm, -

a single larger clectro-magnet 42 having a
%4])l‘ill;_{‘~h‘ll])])()l'?'(‘(l armature 43 on a reciproca-
Ble rod-44 passing vertically through the mag-
net-core and extending below the aym 39, Be-
tween the magnets 40 and 42 a pair of hrack-
ots 45 rise from the arm 39 and have jour-
naled in their upper ends a rocker-plate 46
connected from. near its transverse center by
a bent arm 47 with the head of the rod 44,
and extending at its forward edge into the
path of lugs, 48, one of which projects
hackward and rigidly from the upper end of
the vertically reciprecating armature-carry-
ing rod of each magnet 40, and by the lower
end of which rod a sounder-shalt is ca rried for
raising and depressing it by the movements
of the armature of that magnet. As will,
therefore, he-seen, when, by the attraction or
rise of the armature 43, the forward edge of
the plate 46 is ratsed or lowered, the extent
of depression of the armatures of the mag-

ets 40, when energized, is decreased or in-

ereased by the obstruetion presented to the

lues 48 in encountering the edge of the rocker-
[al N or .

plate at a lower or higher plane in their path.

A hout the lower end of the rod 44 is looped, 1

and sustained by a stop 49, 1 rod 50 extend-
ing lengthwise under the arm 39 and bent
downward to project loosely through the par-
tition 23, below which it s adjustably con-
neeted with o bar 51, or rod extending ob-
liquely to and pivotally conneeted with an ar-
mature 52. This armature is pivotally sup-
ported betwreen its ends on a bearing 53 to
oxtend over the poles of two clectro-magnets,
54 and 55, supported at opposite sides of said
bearing. A spool of one of the magnets 55
has a post 56 rising from its core through the
armature 52 to confine one end of a lenf-
spring 57, the other end of which is fastened
to the armature near its pivotal support.
T a bearing 58 is journaled one end of & vota-
table shaft 59 carrving a drive-pulley 60, the
other end of this shalt carrying a friction-
disk 61, and, adjacent thereto, a sleeve 62
connected by & wertical rod 63 with the ad-
jacent end of the pivotal armature 52. The

shaft 39 is journaled at one end inoa hearing.

64 confined in a vertieal guide 65 to permit
the shatt, in rotating, to be guidingly veeip-
rocated vertically at the ond thereal onwhich
the Triction-disk is mounted. In o beaving
66 on the inder front wall of the upright
housing from which the horizontal arm
extends over the rear portion, of the vielin,

jonenaled o vertical shaft 67 provided on s
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four’ sounder-shafts.

CEBEE,

lower end with a friction-whee!
ing at a right-angle to the disk 61 to engage
with the suiface of the latter. This engage-
maent is yieldingly maintained by & spring 69
fastened st one end.to a support 7¢ and besar-
ing at its free end agsinstthe adjacent end of
a pin 71 reciprocably confined in the head 72
o’fl said support. to:bear at its opposite end
against a sleeve 73 through which the shaft
67 passes.. On the upper end of the zhaft 67
is mounted » beveled gear 74 meshing with
a sithilar gear 75 onthe rear end of a sounder-
shaft, as that which carries the. D-string
sounder. This sounder-shaft carries, ad-
jacent to the gear'75, a gear-whes! 76, and
each of the other:three sounder-shafis car-
ries a similar gear-wheel (not shown), to form
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 is energized to attract its armature 43, the
forward edge of the ‘rocker-plate 46 is raised
to decrease the extent of depression of the
scunders against the violin-strings, or Jift
them entirely off the strings. This action is
entirely independent of that of the magnets
54 and 55. With the shaft 59 con

a0 S J
68 extend-

wheel 88 actuates the shaft 67 to drive the
By energizing the
magnet 54 to atiract the adjacent part 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 mechanically, with the
result of raising the forward edge of the
rocker-bar 46 and the effect of decreasing the
limit of downward movement of the-sounders,

"The accompanying result of so attracting
produce, through the

the armature 52 is to 5
connecting rod 63, depression of the shaft
59, therepy bringing the engagement of the
disk 81, nearer its center of rotation, with
the wheel 68 and accordingly decreasing the
speed of rotation of the sounder-sh
correspond with the lighter engagement of the
sounders with thé strings of the instrument
On the other hand, when the magnet 55 is
energized to attract the adjaeent end-portion
of the armature 52, the resultant rise of the
oppostte end of the latter, because of the con-
weotion therewith of the bar 51, raises it and
the rod 50, freeing the spring of the arma-
ture 43 o raise.it and depress the foirwurd
edge of the rocker-plate, thereby permitting
any armature or armatures of the magnets
40; 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 loudiess of
playing. This increase in loudness is gt
tended by increase of the spesd of rotation
of the sounder-shafts, since the attrastio

n

i

&

stantly.
-r0tating, engagement of the disi 61 with the

afts to.

i

o

ek &
by the magnet 55 of the,adjacent end of the

armatbure 52 ralses its opposite end and,
through the connecting-rod 63, lifts the fres
end of the rotating shaft 59 to bring the digk
81 further from its center of rotation into
eng

agement with the wheel 68 and thervefore
inerease the speed of rotation of the shaft 67

Q

~

and of the sounder-shafts to compensate for -

the louder playing of the sounders.’

With both magnets 54 and 55 de-enei-
gized, the spring 57 maintains the armaturs
52 and the parts controlled by it in the nor-
matl condition represented in Iig. 2.

The mechanism of the machine involves,
also, means shown and described in my pand-
ing application Serial No. 303,17 2, flied Feb-
ruary 27, 1906, for feeding and guiding the
perforated music-sheet, and o desirable con~
struction thereof is most clearly illustrated
in 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 a gear-wheel 82
with which meshes a pinion 83 on the shaft
of a drive-pulley 84 having a belt-connection
86 (Fig. 1) with the pulley 60 on the shaft 59,
and the belt 85 also suitably gears the pulley
60 with the shaft of the motor 27 to be driven
thereby. The other roller, 86, is the elec-
trical contact-roller, journaled at its ends in
said brackets, the journal-bearing in- the
bracket 80 being 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
journaled on the bracket 80 a disk 88 con-
taining an arc-shaped slot 89, through which
a sel-screw 90 works in the bracket. The
rocentric disk 88 bears at Its edge against the
adjacent journal of the roller 86, whereby
turning the disk in one d
against that journal to move the latter and
the roller 88 toward the roller 77, and turning
the disk in the opposite direction permits the
said. journaled end of the roller 86 t¢ be
moved in its bearing in the contrary direc-
tion under the spring-pressure against the
contact-roller of the feed-roller 77.
fory to turning the eccentric adjusting disle,
it is freed by loosening the screw 90, to be
tightened for securing the head in any ad-
justed position. Thus, when, from wear on
the journals of the feed-rollers, or other
cause, their required parallelism is impairad
ting the rol
the eccentric disk will Festore the parallelism
for producing the hecessary straight feeding
of the music-sheet, which phsses batween the
two rollers and under: the Tow of elecirienl
contacts 91, swhich bear against the contaet-
roller through perforations in sheet for
slosing the circuit to actuate the fingering
devices and depress, the ng sounders,
as deserd i s2id patent.
ourankend of
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roilor 77 presented in Tig. 6 theve depends
a handle 92 fixed to said journal-end, where-
by twening the handle in opposition to the
spring 93 swings the frietion-rotler by its
hangers 78 and 79 away from the companion-
roller 86 to separate 1t therefrom when de-
sired to disengage it from the sheet 26; and
when thus swung, the roller 77 may be re-
leasably locked in that position by engaging

1o its protruding journal-end with a recess 94

in an arm 94% pivoted at one end on the
bracket 80, and affording a releasable aravity-
cateh forsaid journal-end.

A desivable construction of the contacts
01 s that illustrated in Fig. 8, each consisting
of a suitably supported spring-linger 95
carrying on its free end a metal sleeve 96, in
which the contact-proper, i the form of u
bunch of fine wires 97, .is adjustably confined

20 by a set-screw 98 working i the sleeve.

This brush-form of the contact-proper ren-
ders it highly flexible and insures its engage-
ment, through a registering perforation in
the traveling music-sheet, with the surface

“25 of the contact-roller, oven though a portion

35 roller to compensate for the

65 back into true or level positi

of the brush may extend over the edge or
edges of the perforation; whereas, with a
mere spring-finger forming the contact, il by

any slight disarrangement its free end should

30 extend over either or both edges of a perfora-

tion in the sheet, it would fail to meet the
surlace of the contact-voller.  And the ad-
justability of the brush adapts it to be set,
as its contacting end wears away, toward the
wear; thus
“greatly prolonging the usefulness of the con-
tact-brush. , :

In Figs. 6 and 7 are shown means, eo-oper-
ating with the feed-rollers, for etthancing the

4o smoothness of travel of the music-sheet by

moving it toward the rollers between the
regular at surfaces, of substantindly like
arcas, of a pair of plates forming vuide-
table 09: Ifront the bracket 81 a sheet-guid-

15 ing srm 100 inelines downwardiy and is

formed with an inwardly projecting plate-
seating base-flange 101, provided near one

end with a perforated Tug 102 and at its oppo--

site end with a Iateral excension 103 describ-

so ing a right angle with the arm 100, at the

junetion with which it forms an offset to
cause the extension to oceupy a somewhat
lower plane than the arm.  The extenston

terminates at its free end i oan apertured

sy head 104, through which works a sel-serew

105, A Dbase-plate 106 is bolted near one

odge-portion, to bear against the 1nner side

of the arm 100, through the lug 102, and.

1

1ower down through the Hange 101, and bonrs

6o nesr ils eenter upon the set-screw 105, ihe
b )
base-plate extending both downwardly and |

laterally bevond the extension 103 and-being
froe along its lefi-hand adge.  The set-serew
105 is provided for straining the base-plate

cile

Ol F

Jative to i

the feed-rollers in the event of sagging to-
ward its free lateral edge. With the base-
plate co-operates a top-plate 107, shown in
position, superimposed upon the inchned
base-plate, in Fig. 7, and represented in Fig.
6 as undereoing placing into position.  The
top-plate is provided on the centerof its upper
side with a handle,shown as a ring, by means
of which to manipulate it for its removal and
replacement; and oncach edge, i alinement
with the handle, it carries a depending stud,
like the one represented at 108, to enter a
hole 109 provided to receive it in the edge-
portion of the base-plate and thereby guide
the placing of the top-plate properly upon
the base-plate and hold it m place. An
apron 110, exfending from the lower end of
the top-plate, guides the musie-sheet between
the two plates, and an apron 111 on the
upper edge of the base-plate guides the sheet
front between the plates across the contact-
roller 86, The weight of the top-plate thus
Toosely imposed upon the sheet and the even

70

So

85

surfaces of the two plates between which -

the sheet passes, cause it to travel smoothly
and regularly.

The playing mechanism of the machine
also, preferably, involves a deviee for in-
stantancously reversing the direetion of ro-
tation of the sounders, which, according to
the aforesaid patent, are adapted to rotate
only in one direction.
is provided for each sounder, and as they are
alike, deseription of one, with particular ref-
erence to Figs. 1, 2 and 9 to 13 inclusive, will
suflice:  Kor co-operation with the reverser-
device the rotary shaft ol cacl sounder is
composed of a forward section 113 and a
rear section 114, these sections entering at
their adjacerit ends into the opposite ends of
a sleeve 115, wherein the flattened end of
the forward section is rigidly sccured by
sot-gerew 116, while the end of the sleeve
which receives the section 114 is enlarged
internally and that section is fastened in the
sleeve by a pivot-pin 117, whereby the

Re]
o,

One of these devices

100

110

slecve and the forward seetion have a limited

vertically swinging movement on the rear

"section throughout the axial rotation of the

latter. This section has its bearing in a sta-
tionary sleeve 118 extending Lorizontally
through the front wall of the aforesaid
housing from which the arm 39 extends.
This housing, which is formed of thin metal,
is slightly resilient, for a purpose herein-
after explained. In the sleeve 118, against
the torward end of which a collar 119 1s fas-
tened by u set-serew, is stationarily confined
about the shaft-section 114, a eylindrieal
tube 120, which protrudes into the housing
but beyond which, in the housing, the rearv
shaft-section protrudes and carries rigidly
secured on its end a beveled pinion 121
Adjseent to this pinion the tube 120, is
loosely surrounded by & hub 122, from which

115

120

25
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radiates 8 stud 123 having' journaled upon
it a beveled pinion 124 like and meshing
‘with the pinion 121; and the hub carries,

- diametrically. opposite the stud, a pin 125

serving the purpose hereinafter explained.
At 126 is shown'an annular ratchet open at
its side-adjacent to the pinion 121, but hav-

ing afaee 127 covering its opposite side and |

containing a slot 128. The ratchet, which
is connected at its face 127 with the pin 125

‘by-a light spiral spring 129, has a slesve 130
extending
face and loosely surrounding the tube 120,
“while this sleeve is loosely surrounded by a-

om a central opening in ssid

ratchet-wheel 76 having the beveled gear
75 formed.on one face and also the bevsied

~pinion 131, which is like and meshes with
the pinion 124, that projects through the"
. slot 128 for the meshing

20

: urpose. The
gears 76 of all the four sounder-shafts form
& train, ‘driven by the motor 27 to rotate
these shafts, as hereinbefore explained. As

- will be understood, only one of the gears 76

25
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‘carries a beveled gear 75 to mesh with the

similar gear 74 on the shaft 67. The spring
129 yie?dingly holds the pinion 124 in en-
agement with an end of the slot 128, to
ock that pinion and ratchet together, as
represented in Figs. 10 and 12, so that ro-
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
sounder-shaft. By arresting rotation of the

_ratchet 126, however, the strain of the ro-
" -tating
_ forces t

locki

Ei_nibn 131 against the pinion 124
e latter against the resistance of the
'spring 129, to disengage the last-
named pinion from the end of the siot 128,

- thereby unlocking it to enable it to rotate

45

50

55

freely

about :the stud or axis 123. Thus
and with the ratchet thus held sta-

‘tionary, the pinion 124 is rotated about its

axis 123 and rotates the pinion 121, and with
it 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

‘electro-magnet 132 is provided on the top of
- the said Tlousing,

the magnet having a
spring-cushioned armature 133 carrying »
plunger-rod 134 extending vertically through
the magnet-core and terminating in a blade
135 which registers with the ratchet, shere-
by when the magnet is energized through
c%sure of the circuit by a certain contact 91
engaging the roller 86 at a perforation in the

* traveling music-sheet, brought into Tegisira-

60

tion with such contact, the resultant attrac-

- tion of the armature will drive the plunger-

35

rod against the ratchet and stop its rotation
until the magnet is deénergized. This oc-

curs by the. perforation clearing the contact,

to epen the circuit and results in the rise of

&

the armature, under the recoil force of its
cushioning spring, and the withdrawal of
the plunger-rod from engagement with the
ratchet, whereupon the spring 129 again
forces the pinion 124 against the ratchet at

70

the end of 1ts contained slot, thereby locking

the ratchet to cause the pinion 121 an

sounder-shaft to rotate correspondingly with
the gear 76, as already described. %‘}ns re-~
versing device is extremely sensitive and in-
stantaneously responsive, so that the axially
reversing action it induces of the sounder
against an- open string of the instrument

‘may, in accordance with the length of the

perforation through which the circuit-clos-
ure is effected as described, be rapid or slow

75

8o

in imitation of the reciprocating movements .

with the ordinary violin-bow.

Provision is made, by the construction
illustrated 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-
tro-magnet against a st ing for playing 1t, the
pressure of the sounder against the string will
be sugmented a d the resultant sound ae-
cordingly rendered louder. ' As in the con-
struction set forth in said patent, the sounder-
shafis 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-
caly reciprocable rod 137 passing through
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-
flecting downward, from its normally hori-
zontal position, the arm 39 and with ‘it. the
ma¥nets 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, its armature 140 being car-
ried on the lower end of o lever 141 passing,
through an opening-142 in the partition 23,
into the aforesaid housing, wherein it is ful-

cramed at z; and the upper forked end of the -

lever embraces and is riveted to a bracket
143, which is securely fastened to and ex-
tends backward {from the front wall of the
housing, and to which the sleeves 118 of the
reversing devices sre fastened. By turning
the lever on its fulerum, the force of turning
1t will spring the resilient housing to deflect

83
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the arm 39 end thus depress the sounders to ..

e lower plane from which to be pressed
against the violin-strings by the rods 137 of
the electro-magnets 40, as explained in the
aforesaid- patent. This springing of the
housing is produced by attracting the arnia-
ture 140 under energizing of the magnet 139, -
which cecurs whenever the proper contact 91

L30
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engages the surface ol the contact-roller
1Lr0uo!1 a perforation in the traveling music-
sheet broucrht into registration with stch con-
tact.

10 avoid marr mo of the tone- qua Hiy - in
playing, wmch results frouw mu)portmg the
finger-hoard 144 of “w winlin d llt‘clh' upei
its neck, \xhﬂwiw the sction of the fingering
devices against the hoard compresses 1n(\ in-
strument upoun its supports, the finger-hoard
is. bll!)[)m”“‘(i in raised position out of cmxm('
with the neck  AsTOpTeS sented in Figs. T and 1

The frame which supports the fourrows ni
Imoemm—u vice f\]%tm—mfmnptb 145, and
involvin 1o the hollow post 146, Lho enrved and
flanged end-pleces 147 on a back 148 aud con-
nected at intervals by bars, with the d pend-
ing arms 149 carrying the horizontal perfo-
ated plate 150 throu trh which the armature-
actuated rods 151 }e('lpxocato, said rods car-
rying on their lower ends the fingerine-
mechanism 152, are all asin the patent. The
_imre" board 144, however, is rigidly sus
pended by bolts- ]o% at suitabie mtﬂ‘mu,
fromn the phLo 150 and supported i raised
nosition over 111“ neck of the vielin, The
bolts pass at their lower ends through the
base of a irame 154 supported n the corn-
pariment 25 and ecarryving a transperent
housing 155, which “1)"“‘0})} and shields the
mechenism of the fingering snd picker-de-

Cvices.  Sound- ue{‘ud“nnn» sm*)s 156, of felt,

Gs
[£3%

406

ot
Q

6o

or the like, are Im(‘l}’)(m@&] at intervals be
tween the frame-base and finger-board M)m o
it, and the frame 154 benz’c at its Torward end
up\m s cushion 157, of felt, or the like, seated
in the unwardly eurvad forward end 158 of a
metal plate 159 f‘\wn(lmo lengthwise upon
the wch, 411(1 over the edge of which end aTe
stretched the ’nufn of the instrument lead-

-Ing to its tuning-keys

Suitable moans are p]‘o»vid.ed, a3 sh own af
16071n Tigs. 1 and 5, for holding
rosin, 161, In contact with the mtutor"
sounflmsl 2. ‘

Similar picker-finger deviees, one for each
string of th( ins tr'xmeut, arve proivded for
DIz ieato nlwme,, to supplemeni the other
hnoorlnw devices of the aforesaid patent; and
each comprises the following-deseribed con-
atl’ilbtl()ﬂ, shfm nin figs, 1 ul(H.) to 19, inclu-
sive: An electro- m‘onet 1450 is located it
line with the t “ﬂspocn ve series of the magne
145 at the end thercof nearest lh y reav end of
ihe instrument, the armature of this magnet
being carried }‘V a rod 162, like the rods 151
and passing through its l)x();)ci‘ opening in the
plate 150, Below this plate the rod carries,
mlmw, bly, the picker-device consisting of a
head 164, on which is pivoted a unom’ 165
having loose! v connected with its heel po.—
tion a stoprod 166 extending upward and ¢
vljno\miy through a ')u«do -extension ]();
of the head Lo abut at its free end against the
bottom of the plate 150.  Higs. 15 to 17, in-

G2l
| clusive, ,} 1ow this device in the different po-
sitons of its action,  Thus, undor attrae tion
of the avihature of the m wmt 145%, the rod
165 1s lowered m denress the finger 165 from
its norinal position (Mw 15), wherein the rod
abuts againg the phte to the position repre-
sented o Fig, 16, wherein the {inger has et
countered and is just cleaving a string, as the
siring 1, to sound it, and whenee the ean-
tinued descent of the vod carries the finger
Pdownward and gravity turns it to the posi-
tion in which it Is represented in Fig. 17, the
finger heing so pivoted as to tend to assume
that position by gravity.  In this lasi-naoed
vpﬁmtum the pi ker-finger hanes {rom its
piveot, as shown, bub is again brought to the
norinal position by the turning action upon it
of the rod in encounter ing the plate 150, as it
does in being raised by the recoil-foree of the
armatuve-spring when the magnet is de-encr-
ed. The vod 162 carries, near ifts upper
, o faterally projecting s twl 168 to extend
acms one .u two contact-making springs 169
and 1 'U suitebly supported on a i:l‘f‘T' 111
included in the electric operating o
apparatus, as and for the pur pose hon-
inafter duwui;e\l. in the deseent of the rod,
the stud closes the eireult by bringing fo-
,{aame the contact-springs, which .A,p‘unlo
Ly their reg 111@31("(5} when freed from the stud
155 by the st the rod.

Ac (*«mm\w Lf> the arrangement (hb( loged in
the aforesaid patent, each row of the finger-
ing-device magnets (‘onbl ts of lwﬂlvo mag-
nets, to edrrespond with the numbe of tones
in the chromatic seale. Tt is desirable toin-
crease the number of

i)

the fingeritg devices,
I and a,('.co'r(hngl\, of their contro Hing magnets
for fin tlm T-string, by ten, and the
sumber the Teo, iurlumefmo the A-string, hy
two: and it is foune e:s)(‘(ixept to dis mm ]
thcs{z twelve iddlwonql magrets by ad :lmrr
three for the E-striag to the end of its series
of magnets nearest therear end of ‘m vwlm,
DV adding two for the A-string and one move
for the H-string to the same ond ()i the elee-
tro-magnets over the A-string; by adding
three more magnets for the o string to the
same end of me row of magnets over the -
string, and by adding three more of the -
sumﬂ magnets to Lh“ row of magnels ove
the G-siring. This, of course, necessi tatﬂs
exteading each vod controlled by an 3-
string magnet cont: uned in any row of finger-
ing- _device magnets other r than that diveetly
over an - Stljl]j,;, te & unfw‘mw‘ wvice over
the last-named string. The added fingering-
devices on the ends of the rods so extended
are separate from ench other, in the sense that
there is no link-counection from one to the
other as there is between the other I’ingc}'i'tw—
devices in each row thercof, us shown in said
patent, though they are 0b cherwise - lile the
latter. This: arrangenent is 1‘ep“'>°nmm Ha-
grammatically in Fig. 19, wherein the-cleciro-
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string, arve denoted by the

roller 88, nemuumg that contact to
through the said perforation,

magnets added to the rows thereof gvisr ¢
E D and G strings are dena’bed hi the ob
acter 145° and the plurner-mds tney conts
by the character 151°,, tuose\ added fo the
TOW over the A—qmng,, for flugering

charac
with their piupuer-rm‘s dor mmi by
that for the B 14—5111‘11"19" added t0 the

row is dencted by the character 145¢ with

plunger-rod it controls denoted by the vefer-

ence-character 151°, )
Following is the explanation of the elec-

tric-cireuit arrangement umshrmed in the
diagram prcspnted by Bm 20: Seventy-four
eontacts are provided | row, to bear
against the eontwhrode“ 88, one end of
whmh is connected by a wire w with the posi-
tive pole of a generator, mdzc,ﬂ ed at 172,
Thus four contacis denoUed as 91¢, ()“i (}Jf‘
and 91°, are pravlded respectiv
opert G, D, Aand F strings of the vmhn one
for each of the sis <ty ﬁl-oerln(r—-dewc mag-
nats 145, one for e&oh of the four pmkm
device maanets 145!, onse for ’oh”‘ depressor-
magnet }‘%9 one for thn magn 42 wh'ch
actuates the rocker-plate 4u, OL'u for each
magnet 54 and 55 for varying the speed of
rotation of the ueunder—ﬁham one for the
magnet 28, which actuates the p-"ndmoua le-
ver 30 to vluate, the violin-strings, snd one
for the magnet of the cu ‘E—I‘UL dewics 173,
which may be the same as that of the said
patent.

The cireuit 1:, racea
the 1 gooxtr? pole of the generator over the
wire w to the roller %, a br;m ch w of
the wire w leading thmu;ux the mocar~
brushes to one side of the cub-out 173, from
which a wive w” ]ems to the negative side of
the O‘Q_Q’L’rwt\);~ The last (‘Phtuw 81, at the
m‘cremu righi~hand end of the row of con-
tacts, is connected with the cut-out by a wire
w*, which <‘onﬁcas through the cu
magnets by & wire w* to the wire wt. O ‘the
commntmn ofa pjew & certain pnifo tmn in
the music-sheet registers with the spi wo--,
oontw‘t 91 at the extreme right-h Land end of
the series of contacts co-operating with the
bea;,
against the sam
conu t-roller, though this engagement
only: momcntmy, sinee the perforati
nesegsarily small inertia of ¢

a

1.1

st
ea)

and the i
dn‘rm&r mwh%msm carries
bey 'ma me contm, in 1t»
Lhe

cu’cmt

Each of the contacts in the fir st gmw‘
thirteen thereof at the left-hend side
diagram, except the open-string contact 01,
18 connected by a separate bmm‘ h whof the
cireuit with a different one of the twelve

fingering-device electro o-megnets 145 in the

e as follows: from .

\
,z

£

G- b,vr‘ng‘ BOTIC
WS 1 lead

s of these magnet:; snd wires
that lead from three others of the con-
Saists 01 conuect them, respectively, with the
t‘ue«, electro-mnagnels 1456° of the E-string
/ =

<)

enct of the series of
vice mmagnets.  Of the: next
grou U of thirtesn wnta(_wb, sach, except the
one vor the open ftring 919, is connect d by a
w’)mute branch-wire %°, with » different one
of the ﬂwe!ve fings rmg—dwm magnets 145 of

58
Lo i
lingering - ¢

ity

ring- 1emcps that are added; as aforve- ;
O-stiing

-2
n

the D-string series thereof; and Wires 0"

that lead from three others ofithe contacts
01 conneet them, res Dectavelv, with tne throe
electro-magnets 145° of thc Hstring finges-
no devices that are added, as aforesa 10,, 1o
the end of the series of u string ﬁng‘ez'no
device magnets. Of the next gr oup of fifieen
conbacts, except the one for the epen
string 912, is connected | by & separate branch-
wire ' with a different one of the twelre
finger mg—fieﬂcp magnets 145 and the two
added m&gnnm 145" of .the A-string series;
and g wire 0™ leading from. another contact
81 connects it with me electro-magnet 1450
of the E-string Imp'@n*lg{—deces that is
added, ss aforesaid, to the end of the serie
A- sbnn{‘ ‘}I\Q‘f‘llh,_‘-d(‘\/lcp magnets, OF &
rermnainy 1g contacts, fourteen suweedms, the
oper-string cont tact 01° and the one imume
diately succ%edm\ the contact having t‘L
bmmh connection w’, are each PonnecE%
by & branch-wire
mm fifteen fmmrmo device magnets of the
H-string series thereof. The four contacts
91 immediately succeeding the one having

each,

the bmncu-connegﬂon w* are each (,onnpcfed-

by a branch w® with one side of a differ-
ent picker-device megnet 145'. The open-
string contacts 914, 819, 91+ and 91° zre con-

.

nected by branch- wires w" respectively with

one side of the reverser electvo -magneis 132

for the Gy, D, A, and B string so under-she?
With the% last-named branches are e
nected resistances, indicated at w'?,
esistances bemgwlsocomxe sted 1especb5\m /
with the lines wi, W Wb and wl‘ to reduce
the e 1rrem—supp1v %o the sounder—un%f & mag-
nets 40 so that they shall receive the sarce
amount.of 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 aomwcu, as 618, controlling a reversing
magnet w‘., is (ﬂosed while, a fingering-de-
vice 1
normal current will Pass through the respec-
tive sounder- magnet 40.
however, for it is preferable to have increased
ensrgy in a soundegmaﬂrlet each time the
sounder b uontrols is reversed, since thereby
the reversing of the sounder is Tend ered more
distinct or emphatic in the playing, as in the
cass of reversing the movement of the bow in
human vxolm—playmg o

s,

y 8 wlth a different one of

magnet 145 is energized, moredhan the

This is- desirable,

8o
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‘as indicated in the diagram.

A e
3 : asb,68l

_All the magnets 145 for actuating the G-
string fingering-devices have a common part
or wire w' leading to one side of the G-string
sounder-shaft magnet 40; all the magnets
145 for actuating the D-siring fingering-de-
vices havo a cominon part or wire w' leading
to one side of the D-string sounder-shaft
magnet; similarly, all the magnets 145 and

145% for actuating the A-string fingering- .

devices have a common part or wire w'* lead-
ing to one side of the A-string sounder-shaft
magnet; and similarly, all the magnets 145
and 145¢ for actiuating the E-string fingering-
devices have a comumon part or wire w'* lead-
ing to one side of the E-string sounder-shaft
magnet. The opposite sides of the mag-
nets 40 as also the corresponding or negative
sides of the electro-magnets 42, 132
ore connected with the return-wire w™,
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
w' with o contact 91, while the adjacent con-

tact to the left on the diagram is connected

gidde of
Other

17
w

by a branch-wire ' with the positive
the housing-springing magnet 135,

contacts are connected by branch-wires
and w*, respectively, with the positive sides
of the sounder-shaft speed-changing magnets
55 and 54, the opposile sides of which are
connected by awire w?® with the wire ! lead-
ing to the cut-eut; and the last contact but
one.in the series is connected by
wire w'® to the magnet 28 which conirols the
vibrating device said magnet being also con-
nected to the return-wire w*%. The resist-
ances w'® for the several open strings are fur-
thermore connected, respectively, with the
common parts or wires wt, w*, w? and w,
The contact-
bars 170 of the several picker-device mag-
nets are, as indicated in ¥ig. 20, respectively
connected with the wires w', w'?, w' and w",
and the companion contact-bars 169 are each
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 189,

170 e pressed together by energizing 2

‘magnet 145! to attract a bar 169, a shunt-

civcuit is formed from the respective com-
raon part to the return-wire w*, thereby
shunting the particular sounder-device mag-
net 40, which should not, for obvious reasons,
be operative, when the respective violin-
string is being picked for pizzicato playing.

As and for the particular purpose set forth
in said patent, the eighth, fourteenth,
twenty-first, twenty-seventh, thirty-fourth
and forty-second eontacts, counting from the
left-hand end of the series thercof, are each
connected with a tuning adjunct, indicated

a4 175 and included in 2 branch w* having

raetallic connection at § with the contact-
roller 86.

and 139"

a branch-

Aswill be observad, in the diagram of Fig.

20 all the heavy lines denote refurn-wires.
CWhat Tclaim as new, and desire to secure
by Letters Patent, 15—

(. Tn combination with a stringed instru-
ment, means constructed and arranged to
normally maintain the strings under tension,
said means comprising a vibratory atiach-
ment operating to produce variation in the
tension of the strings above and below their
normal tension, for the purpose st forth.

9. Tn combination with a sivinged instru-
ment, a pendulous vibratory lever connected

with the strings of the instrument, and

means for vibrating said lever, for the pur-
pose set-forth. '

3. In combination, a stringed mstrument
having flexibly supported upon it » tatl-
piece to which the strings of the instrument
are Tastened, a vibratory attachment con-
pected with said teil-picce construeted and
arranged to novimally exert tension upon the
sirings, and means for actuating said attach-
ment Lo vibrate the tail-piece and thereby
wary the tension on the strings above and be-
low their normal tension, for the purpose set
forth.

4. Tn combination, a stringed instrument
having flexibly supported upon it a tail-
picce Lo which the strings of ihe instrument
are [astened, a pendulous lever connected
with said tail-picce, and means for vibrating
said Tever, for the purpose set forth. ,

5. In combination, o stringed instrument
having flexibly supported upon it a tail-
piece to which the strings of the mstrument
are fastened, = penduiously supported Jever
spring-pressed in one direction and carrying
a weight opposmg theforce of satd spring, a
connection between sald lever and: tail-
picee, and means tox ¢ ctuating said lever to
vibrate the tail-picee, for the purpose set
forth. ‘

6. In = self-playing stringed instrument,
{he combination with a string, of a sounding-
device comprising a rotatably mounted shalt
and 2 sounder thereon adapted to sound said
string, said sounding-device including an
clectro-mognet; a plurality of fingering-de-
vices cach provided with an electro-imagnet
and adapted to finger said string when 1ts
magnet is energized; an electric oivonit hav-
ing branches, certamn of, said branches in-
cluding said fingering=device magnets, each
hranch including one only of said fingering-
device magnets, and the common part mehud-
ing the sounding-device magnet, whereby
eaoh of said fingering-device magnets is In-
cluded in scries with said sounding-device
magnet; & vibratory attachment connected
with said string and carrying an arimature,
and an clectro-magnet for actuating said ar-
mature, included in a branch of said cireuit.

7. Tn a self-playing stringed instrument,
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the combination with'a string, of a sounding-
device comprising a rotatably mounted shaft
and asounder theresn adapted to syund said
string, said scunding-device including an

g electro-magnet; a plurality of fingering-de-

vices each provided with.an electro-magnet
and adapted to finger said string when its
‘magnet is energized; an electric circuit hav-
ing branches, certain of said branches in-

ro cluding said fingering-device magnets, each

,

LN

branch including ene only of said {ingering-
“«levice magnets and the common part includ-
ing the scunding-device magnet, whereby
“each of said fingering-device magnets is in-
cluded 'n series with said sounding-device
magnet; the, tail-piece "¢f said mstrument,
and a vibratery attachment for the string,

' comprising an electrc-magnet included in

branch of said circuit, a pendulously sup-

20 ported weighted and spring-pressed lever car-

25

- TyiRg near oneend an armatire adjacent to

said last-named magnet, and a connection
between the oppesite end of said lever and
- said tail-piece. "

8. In an electric-self-playing stringed in-
strument, the combination with a casing sup-
perting the parts, of a cireuit having branches,

‘a-motor, an -electrical contact-roller in said
circuit, contact-fingers co-operating with said

.30 roller, and means for feeding a perforated

'35

music-sheet across said roller and contact-
fingers; sounder-devices for the springs, each
including an-electrc-magnet having an ¢scil-
latory“armature connected with a sounder-
device;. fingering - devices for the strings,
each including an electré-magnet : lugs on the
“armatures of the sounding-devige magnets
and means for varying the extent of depres-

sion of said armatures, COMPrising a rocker-

4o plate supported to extend in the path of said

45

Jugs  and'an electro-magnet in said cireuit
‘having an cscillatory armature connected
“with said plate to reclt it by the movements
of said armature, : ' v
9. In a self-playing stringed instrument,
the combination with a string, of a sounding-
device comprising a r¢ tatably mounted shaft
and a sourider.thereon, adapted to sound said
- string; means for rotating said shaft and

so. means for cseillating it to engage the sounder

with said string and withdraw it therefrom;
a pressure-varying device constructed . and
arranged to co-operate with the sounder-
shaft to vary the degree of pressure of the

55 sounder against the string; and a speed-

changing device constructed and arranged to
co-operate with said pressure-varying device
and said shaft-rotating means to vary the

speed of rotation of the latter with variation

6o in the pressure of the sounder against said

string. - . )
10. In a self-playing stringed instrument,

‘the combination with a string, of a motor,

a-sounding-device comprising a- rotatabl y-

65 mounted shaft and a scunder thereon adapt-

ed to sound said string; means for cscillating
sald shaft to engage the sounder with said
string and withdraw it therefrom; a pressyre-
varying device constructed and arranged to
co-operate with thesounder-shaft to vary the
degree ¢f pressure of the sounder against the
string; a  speed-changing device for said
shaft, comprising a rotatable shaft geared to
said motor and carrying a friction-dis' on one
end, an escillatory bearing in which the last
named shaft is journaled, means for cscillat-
ing said shaft-end, and a rotary shaft carry-
ing on «one end a friction-wheel engaging
| with said disk and geared at its eppesite end
t with said sounder - shaft;. and means Co-
! cperatively connecting said pressure-varying
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I and speed-varving devices. _
il. In an electric self-playing stringed n-
! strument, tne combination with a string, of a

motor, a circuit having branches; a sound-
ing-device comprising a rotatably mounted
oscillatory shaft and a sounder adapted to
sound said string and including an electro-
magnet in a circuit-branch, having an oscil-
latory armature connected with said sounder-
snaft and carrving'a lug; means for varving
the extent of depression of said armature,
comprising a rocker-plate supported to ex-
tend in the path of said-lug and an electro-
magnet in 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-imagnets in branches of said cireuit, 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 digk-
carrying shaft, a vertical rotary shaft carry-
ing onits lower end a friction-wheel engaging
said disk and geared at its opposite end with
said sounder-shaft to rotate the latter, and a
connection between the armature of said
‘rocker-plate actuating magnet and said piv:
otal armature. :

% 12. Inan electric self-plaving stringed in-
strument, the combination with a casing

branches, a motor, an electrical contact.
roller in said circuit, contact-fingers co-oper-
ating with said roller, and means for feeding
a perforated music-sheet across said roller
and contact-fingers; sounding-devices for the
strings of the instrument, each including an

ture, and each comprising arotatably mount-
ed oscillatory shaft connected with said ar-
mature and a sounder-on 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 megnets being included in branches of

supporting the parts, of a circuit having
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electro-magnet having an oscillatory arma- -
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