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Application filed February 27,1806, Serial No. 303,174,

To «ll whom it may concern:

Be it known that I, Henry X. SA\D“LL
citizen of the United Smtes, residing a,f ¢ h i-
cago, in the county of Cook and St ate o; i
nots, have invented a new and useful }rm—
provement in Electric Self-Playing Violins,

.of which the following is a specification.
The primary ob]ect of this invention is to

improve, in matters of detail, the self-play-
ing musical string - instrument which forms
the subject of Letters Patent of the. Unit ad
omtes No. 807,871, dated December 19
1905, and which includes electrically, pneu-
matwcal]y or otherwise actuated string-
sounding and fingering devices operated un-
der the control of tmvehnv pertorated
music-sheet, through the perf')ramon in
which the circuits controllmg the sounding
and fingering devices are « closed or actuate d
to chuse these devices to’ engage, & nd per-
form their functions on the strmgs for re-
producing the music for which the sheet is
cut.

Generally snated the mechambm shown.

and partlcularly described in the aforesaid

patent for playing the violin, which is the
string-instrument therein selected for illus-
tration, cousists of a motor-driven fesd for
in-
volving an electrical contact-roller Bem een
which and a row of contacts the 1 music-sheet
passes, the roller being included in the cir-
cuit of an electric generator; and each con-
tact forms a terminal of a different branch
of the civeuit including an electrd-magnet,
which controls one of the fingering deviees
for a violin-string, and an eleetro-magnet
for raising and depressing the sounder which
plays on the string. The sounder comprises
a series of nested -dish-shaped. thin disks,
preferably of celluloid, on a rotatory sha ft
adapted to be depressed by the action of the
sounder-controlling electro-magnet to en-
gage the disks, while rotating with the shaft
carrying them, with the string for sounding
it. Another feature of the patented mech-
apism s an_electro-magnet-controlled de-
vice for regulating the.extent of depression
of the sounder against the string upon which
it plays, to modemte the tone produced.
The more important features of improve-
ment in this application relate, directly or
indirectly, to certain of the p&rts of the
wechanisni mentioned in the foregoing gen-
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Another feature ot 1 lmprovement consists
in'supporting the finger-board of the instru- 8o
ment m«lﬂprndnt, 7 of and out of contact
with the latter, thus to materially improve
Its tone- quu,uw. which i marred by the de-
pression of the fingering devices n,gai.r.zsb the
finger-board when the latter, hitherto, 83
is ou the neck of the instrum ent

Still anoviher feature of lmprovwnent con-
gists in supplementing the fingering devices
Wlt‘x one or more string- picking ﬁv)uﬁ,‘ for
r)"oo“”m the effect of pizzicato, madolin go
and like ing on the viclii,

The fea'bures of improvement thus out-
lined and other fentures are ﬂlustmted in the
accompanying drawings.

HMigure 1 shows ihe entive madunp by a g5
Giew in fxont 1(\\13.51071 partly sectional.
Fig. 2 is an enlarged br olen view in longitu-
dmdx section, }nowmo a sounder-reversing
device in ole fa,tvm Fig. 3, o broken enlarged
view of the reversing device, mcludmcr its ros
controlling electro-magvet, in sectional ele-
vation; Fia 4, o broken view showing the re-
versing ¢ ‘vice io elevasior on, partly QOLthJl&,}
but omitt s eentrolling e-mtro—moozlet
and repr the ine in its nomnaﬂj ros
locked o W‘\uuo«l "”toz 5, 3 .mniar view of the
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at the line 6 on Tig. 3 and viewed in the di-
rection of the arrow, and Fig.'7, a face-view
of the ratehet-element of the reversing de-
vice. “Fig. 8 is a broken view in elevation,
showing the finger-board, supported above
and ont of contact with the neck of the
violin, and Fig. 9, a s¢ction taken at the line
11 on Fig. 8 and viewed in the direction of
the arrow.  Fig. 10 1s an enlarged plan view
of the rosin-holders for the sounders, show-
ing the preferred comstruction thereof, and
Fig. 11 shows the same in front elevation,
with pieces of rosin in place to contact with
the peripheries of the sounders. ¥ig. 121is a
broken view showing a picker-device in ele-
vation in its“wormal condifion relative to a
string; Fig. 13, a similar view of the same m
its condition of partial depression, whevein it
is engaging the string; Fig. 14, a similar view
of the same in its condition of complete de-
pression after sounding the string, and Fig.

15, a porspective view of the same showing a

supplemental cleetric-contact device with
which it is equipped. Tig. 16 is a view in
elevation, partly broken, of the modified
construction of the device, hercinbefcre re-
ferred to, for lightening the contact with the
violin-strings of the scunders, and Fig. 17, a
broken perspective view of a portion of the
same.  [ig. 18 shows the novel construction
of the guide for the perforated musie-sheet,
by an edge view, partly broken, and the
sheet-feed with its adjusting meéchanism, in
end elevation, and Fig. 19 is a section of the
same hken at the line 21 on Fig. 1, viewed
in the divection of the arrow and enlarged.
Fig. 19* is a view in elevation, partly see-
tional, of & contact-device. Hig. 201s a plan
diagram of the guide-plate for the fods which
terminate in the fingering devices and show-
ing dotted the eleetro-magnets which actu-
ate’the rods; and ¥ig. 21 is.a diagram illus-
trating the clectric circuit and its branches
conbaining the operating mechanisms of the
maehine. ‘ '

At 1 is represented a violin contained

nto an upper comipartment BY; inclosing the
instrument and the fingering and sounding
.devises for playing it, and & lower compart-
ment B, housing the perforated music-sheet,
3 and its feeding mechanism and a motor €
for driving the feed and the retatory sounder
shafts, all as disclosed in the aforesaid former
patent. - It is found to be desirable to sup-
port the instrument also between its ends,

sad for that purpose a prop, shown as a spe-

cies of jack-serew 4, is provided to extend
from the partition 2 against the shqulder 5
of the mstruient, from which its neck ex-
tends. : :

The playing mechanisms of the machipe,
neaning the votatory sounders with the

“the motor C.

ina|
_suitable casing B and supported therein at
its ends on a partitien 2 dividing the casing.

858,604

eleetre-magnets for raising and depressing
them relative to the strings, and the electro-
magnet-actuated fingering devices, except

65

for the added picker-fingers, are, as shownin |

the drawings, generally the same as those of
the said patent and need not, therefore, be
described herein in detail; and the same ap-
plies also to the feeding mechanism for and
the circuit-closing action- of the perforated
music-sheet, except as to novel means for ad-
justing the rollers of the sheet-feeding device.

The details of the sheet-feeding mechan-
ism are illustrated in Figs. 18 and 19: The
spring-pressed friction-rolier 6, journaled in

pivotal hangers 7 and 8 on the similar brack--

ols 9 and 9* depending {rom the partition 2,
carries a gear-wheel 10 with which meshes ¢
pinion 10* on the shaft of a drive-pulley 11
having a belt-connection 12 with a horizon-
tal shaft 13 journaled in suitable bearings in
the casing-compartment B2, the shaft 13 being
veared, as reprosented at 14, to the shaft of
The other roller, 15, is the
clectrical-contact roller, journaled at its ends
in the brackets 9 and 9%, the jowrnal-bearing
16 in the bracket 9 being a horizontaily elon-
@ated slot, shown as extending from a verti-
cal slot rising from the lower edge of the
bracket. Adiacent to the bearing 16 is cc-
centricall. journaled on the bracket 9 a disk
17 containing an arc-shaped slot 18 through
which a set-serew 19 works in the bracket.
The eccentric head 17 bearsatitsedge against
the adjacent journal of the roller 15, whereby
turning the head in one direction presses it
against that journal to move the latter and
the Tollgr 15 toward the roller 6, and turning
thel head in the opposite direction permits
the said journaled end of the roller 15 to be
moved in the bearing 16 m, the contrary di-
rection under the spring-pressure against
the contact-roller of the roller 6. Prepara-
tory to turning the eccentric adjusting head
it is freed by loosening the set-screw 19 to be
tichtened for securing the head in any ‘ad-
justed position.  Thus, when, from wear on
the journals of the feed-rollers, or from other
cause, their required parallelism is impaired,
setting the roller 15 through the medium of
the eccontric head 17 will restore the parallel-
ism for producing the necessary straight
feeding of the sheet 3, which passes hetween
the roliers 15 and 6 and under the row of
electrical contacts 20, which bear against
the contact-roiler through the perforations in
the sheet for closing the circuit to actuate
the fingering devices and depress the rotat-
ing sounders; as described in said patent.
From the journal-end of the friction-roller
6 presented 14 Fig. 18 there depends a han-
dle 7* whereby turning the handle in opposi-
tion to the spring 21 swings the friction-roller

6 by its hangers 7 and 8 away {rom the com-,

panion-roller \15 to separate it therefrom
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when desired, as for freeing the sheet 3; and
when thus swung, the roller 6 may be releas-
ably locked in that position by engaging its
protruding journal-end with a recess 22 in an
arm 23 pivoted at one end on the bracket 9,
and affording a releasable catch for said jour-
nal-end. :

A desirable construction of the contacts 20
is that illustrated in Fig. 192, each consisting
of a suitably supported spring finger 20* car-
rying on its free end a metal sleeve 20, in
which the contact-proper, 20°, in the form of
a bunch of fine wires, is adjustably confined
by a set-screw 20¢ working in the sleeve.
This brush-form of the contact-proper ren-

" ders it highly flexible and insures its engage-
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over the- violin-strings.
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ment, thfough a registering perforation in
the traveling music-sheet, with the surface of
the contact-rotler, even though a portion of
the brush may extend over the edge or edges
of the perforation; whereas, with a- mere
spring finger forming the contact, if by any
slight disarrangement its free end should ex-
tend over either or both edges of a perfora-
tion in the sheet, it would fail to meet the
surface of the contact-roller. And the ad-
justability of the brush adapts it to be set, as,
its contacting end wears away, toward the
roller.to compensate for the wear, thus greatly
prolonging tEe usefulness of the contact.

" One of the more important féatures of the
present improvement is a device for instan-
-tancously reversing the direction of rotation
of the sounders, which, according to the
aforesaid patent, are adapted to rotate only
in one direction. One of these devices is
provided for each sounder, and as they are
all alike, description of one, with particular
reference to Figs. 1, 2, and 4 to 7, inclusive,
will suffice : The rotary shaft of each sounder
24 is composed of a forward section 25 and a
rear sectlon 26, these sections entering at
their adjacent ends into the opposite ends of
a sleeve 27, wherein the flattened end of the
forward section is rigidly secured by a set-
screw 28, while the end of the sleeve which
receives the section 26 is enlarged internally
and that section is fastened in the sleeve by a
pivot-pin 29, whereby the sleeve and, the for-
ward section 25 have a limited vertically
swinging movement on the section - 26,
throughout the axial rotation of the latter.
This section has its bearing in a rigid sleeve
30 extending horizontally through the front
wall 317 0f the housing 31 which rises from
the partition 2 at the rear end of the violin
and has the arm 32 extending horizontally
from its upper end lengthwise and centrally
The housing 31,
which is formed of thin metal, is slightTy re-
silient, for a purpose hereinafter explained.
In the sleeve 30, against the forward end of
which a collar 33 is fastened by a set-screw,
is stationarily confined about the shaft-sec-
tion 26, a cylindrical tube 34, which pro-

3

in the housing, the rear shaft-section pro-
trudes and carries rigidly secured on itsend a
beveled pinion 35. Adjacent to this pinion
the tube 34 is loosely surrounded by a hub 36
from which radiates a stud 37 having jour-
naled upon it a beveled pinion 38 like and
meshing with the pinion 35; and the hub car-
ries diametrically opposite the stud 37, a pin
39 serving the purpose hereinafter explained.
40 is an annular ratchet open on its side ad-
jacent to the pinion 35, but having a face 41
covering its opposite side and containing a
slot 42.  The ratchet, which is connected at
its face 41 with the pin 39 by a light spiral
spring 43, has a sleeve 44 extending from a
central opening in said face and loosely sur-

Joosely surrounded by a grooved pulley 45
having a beveled pinion 46 formed on one
face like and meshing with the pinion 38,
which projects through the slot 42 for the
meshing purpose. The pulleys 45 of all the
sounder-shafts are connected by an endless
belt 45 (Fig. 1), as in the aforesaid patent,
with the motor-driven shaft 13, whereby the
motor C, in operation, rotates ail of the four
‘sounder-shafts. The spring 43 yieldingly
holds the pinion 38 in en
end of the slot 42, to lock +hat pinion and the
ratchet together, as represented in Figs. 4
1+ and 6, so that rotation of a pulley 45 causes
the pinion 46 to rotate the pinion 38, and
| with: it the ratchet 40, about the tube 34,
while this rotation of the pinion 38 causes it
to revolve the pinion 35 and thus revolve the
entire sounder-shaft. By arresting rotation
of the ratchet 40, however, the strain of the
rotating pinion 46’ against the pinion 38
forces the latter against the resistance of the
locking spring 43, to disengage the last-
named pinion from the end of the slot 42,
thereby unlocking it to enable it to rotate
freely about the stud or axis 37. Thus freed,
and ‘with the ratchet thus held stationary,
the pinion 38 is rotated about its axis 37 and
rotates the pinion 35, and with it the shaft-
sections 26 and 25 in the direction contrary
to that'of the rotation of the pulley 45; there-
“by reversing the rotation of the sounder.
For arresting the ratchet an electro-magnet
47 is provided on the top of the housing 31,
the magnet having a spring-cushioned arma-
ture 48 carrying a plunger-rod 48® extending
vertically through the magnet-core and ter-
minating in a blade 48° which registers with
the ratchet, whereby when the magnet is en-
ergized through closure of the circuit by a
certain contact 20 engaging the roller 15 at
a perforation in the traveling music - sheet
brought into registration with such contact,
the resultant attraction of the armature will
drive the plunger-rod against the ratchet and
stop its rotation until the magnet is deéner-
gized. This occurs by the perforation clear-

trudes into the housing 31 but beyond which,
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ing the contact to.open the circuit and re-
sults in:the rise of the armatire, under the
recoil-force of its cushioning spring, and the
withdrawal of the plunger-rod frons engage-

5 ment with tlie ratehet, whereupon the spring

43 again forces the pinion 38 against the
“ratchet, at the end of its contained slot 42,
thereby locking the ratchet td cause the pin-
ion 35 and, sounder-shaft to rotate .corre-

ro. spondingly with the pulley 45, as-already de-

seribed.  This reversing device is extrémely

sensitive and instantaneously responsive, so-

that the axially reversing action it induces of
the sounder against a string of the instru-

15 ment may, in"accordance with the length of

the perforation through wlich the crcuit-
-closure is effected as described, be rapid or
slow int imitation of the reciprocating . ve-

3 o ; opl
_ ents with the ordinary violin-bow,
2o Provision is made, by. the construction:

illustratéd in Figs. 1, 2, for deflecting simul-

+ .taneously the four rotatory sounders 24 to-

ward the violin-strings, so that when dny one
is depressed by its actuating electro-maghet

25 a%ainst-@ string for playing it, the pressure

. of the sounder-against the string will be aug-

mented and the resultant sound accordingly

rendered louder. As in the constructionset
forth in said patent, the -sounder-shafts are

30 -supported toward their forward ends by up:

right electro-megnets 49, on the forward end
of the arm-32, the armature 50 of each niag-
net being carried on a vertically reciprocable

rod 51 passing.-through thé magnet-core and.
35 terminating at its lowér end 1n an eve 52,
through which the sounder-shaft passesto be’

supported toward its forward end.’” Obvi-
ously, then, by deflecting downward, fromn
“its norinally horizontal position, the arm 32

40 and with it the magnets 49; the sounders will

be "corfespondingly - depressed to a lower
plane, from which to be actuated by the rods
51 against the strings of the mstrument.  To
accomplish this purpese, 4 double-spool elec-

“45 tro-magnet 53 is supported on one side of the-

easing-compartment B?, its armature 54 be-
ing carriéd on the lower end of a lever 55
passing, through an opening 56 in the parti-

tion 2, mto the housing 31, wherein it is ful-~
so crumed at x; and the upper forked end of'the
" lever embraces and is riveted to a bracket 57,

which' is -securely fastened to and extends’

backward from the front wall of the housing

31, and to whielr the sleeves 30 of the revers-:
55 ing ‘devices are fastened., By turniug the
“lever on its fulerum, the force of turning it

- will spring the resilient housing 31 to deflect
the arm 32 and thus depress tlie souniders to

- lower plane from «which to be' ptessed
6o against the violin-string<'by¥ the rods 51 of
the- electro-magnets 449, asexplained in _the.

aforesaid patent. This springing of the

housing 31is produced by attracting the ar-.

mature 54 under energizing of the magnet

6553, which-occurs whenever the proper con- |

 To enhance the smoothness of travel of the

n
d

\

tact 20 engages the surface of the contact-
roller through' a perforation in the.traveling
music-sheet brought -into” registration with
such contact. o

musle-sheet 3 under the action of the feed-

70

mechanism, it moves toward the latter be-

tween the regular flat surfaces of substan-

tially like, areas of a pair of plates forming .
a guide-table 58 of the construction niost -

clearly illustrated in Figs. 18 and 19: “Froui
the bracket 9* a shecet-guiding arm 58 in-
clines downwardly and 1s formed with an in-
wardly projecting plate-scating base-flange
58° previded near one end with-a perforated

"lug 59 and: at its opposite end with'a lateral-

extension 60 deseribing: a right-angle with .
the arm -58%, at the junction with wlich it
forms an-offsct to cause the extension to oc-
cupy a somewhat Jower plane than the-arm.
‘The exténsion terminates§ at its free end-in

_an apertured head 61; through which works

a- set-screw- 62. A base-plate 63 is bolted.
near one. edge-portion; to bear against the
inner side of the.arm 58* through the tug 59
at 592 and lower down through the flange
58° at 58¢, and bears near its center upon the
set-screw- 62, the ba:_s_ej._-{al_nto extending both
downwardly and laterally beyond the exten-
ston 60 and’ beihg free along its left-hand
edge.. The, set-serew £2 is provided for
straining the base-plate back into true or

85

90.

level position relative to the-feed-rollers in -

the event of sagging toward: its free lateral
edge. - With " the base-plate co-operates a-
top-plate 63*; shown:in position, superim--

1CO

posed upon the inclined base-plate in Fig. 19."

and Tepresented in Fig. 18 as‘undergoing
placing into position. The top-plate is pro-
‘vided on the center of its upper side with a
handle 64, shown as a ring, by means of

replacement; and on each edge, in alinement
with the handle, it carries a depending stud,
like the one represented at 65 in Fig. 18, to
enter a hole 66 provided to receive it in the
edge-portion of the base-Eate_ and thereby -
guide the .placing of and hold the top-plate-
properly upon the base-plate. An apron 67,
extending, from the lower end of the top-
plate, guides-the music-sheet” between the -

105

which to manipulate it for its temoval and ™

-

15

two plates, and an apron 68 on the upper = -
edge of the base-plate guides the sheet frony”

between the plates feross the contagt roller
15. The weight of the top-plate thus loosely
imposed upon the sheet and the even.sur-:
faces of the two plates between which the

120

sheet passes, causes it to travelsmoothly and - -

regularly.

"Another especially important feature of i

improvement is the longitudinally ridged
finger-board 69 supported in faised position
out of contact with:the neck of the instru-
nent, as represented in Figs. 1, 8 and 9,
ﬁfering}_in;_ this particular from the con-

FIon
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struction of the aforesaid patent, wherein
the finger-board is directly upon the neck, so
that the action of the fingering devices
against the board, by compressing the in-
strument upon its supports, tends to mar
the tone - quality in playing. The frame

‘which supports the four rows of electro-mag-

nets 70, and involving the hollow post 71,
the curved and flanged end-pieces 72 on a
back 75 and connected at intervals by bars,
with the depending arms 74 carrying the
horizontal perforated plate 75 through
which the armature-actuated rods 76 recip-
rocate, said rods carrying on their lower ends

the fingering-mechanism 77, are all as in the
patent. The finger-board 69, however, Is

rigidly suspended by holts 69°, at suitable

“intervals, from the plate 75 and supported m

raised position over the neck 1* of the instru-
ment. The bolts 692 fpass at their lower
ends through the base of a frame 78 support-

ed in the compartment B! and carrying a

transparent housing 79, which envelops and
shields the mechanism of the fingering-de-
vices. Sound-deadening strips 80, of felt, or
the like, are interposed at intervals between
the framue-base and finger-hoard 69 above it,

‘and the frame 78 bears at its forward end

upon a cushion 81, of felt or the like, scated
in the upwardly curved forward end 82% of a
metal plate $2 extending lengthwise upon
the neck 12, and over the edge of which'end
are stretched the strings of the instrument
leading to its tuning-keys.

Rosin-holding means are provided, as an-
other improvement illustrated in Figs. 1, 10
and 11 and comprising the following-de-
seribed preferred construction: As in the
said patent, two of the sets of nested sounder-
disks are in advance of the other two sets
thereof. A sheet of spring-netal is reduced
to the shape represented in Fig. 10, whereby
two verticul resilient end-loops 83, 83; are
formed in slinement with each other, with
their lower ends open to afford jaws, and
also two similar end-loops 83%; 832, behind
and in staggered relation to the loops 83 ; and
the rear end of the metal sheet has perforated
clips, 84, 84, projecting from it through
whieh to fasten it upon the forward end of

-the arm 32 in position to cause the loops 83
e register, respectively, -with the forward

sets of sounder-disks and the loops 83* to
register, Tespectively, with the rear sets of
said disks. A cleaping-serew 84* passes
transversely thre oh the upper portion of
cach holder-looy for bringing its jaws to-
gether to clamp between them a cake of
rosin %3, which is supported in the loop to
register snd contact with: the respective set
of sounder-disks at the perimeter thereof.
Thus, as the sounders votate, the disks are
constantly sapplied with rosin, the cakes ol
which may be lowered in the holders; upon

. gravity.

ened after the adjustment to compensate for

consumption of the rosin.

A still further improvement consists in
providing picker-finger devices, shown in
figs. 1, 8, 12, 13, 14, 15 and 20, one for each
string of the instrument, to supplement the
other fingering devices of the aloresaid pat-
ent: Each of the four picker-finger devices,
comprises the following-described preferred
construction: ‘A magnet 70, like the mag-
nets 70, is located in line with the respective
series of the latter at the end thereof nearest
the rear end of the instrument, the armature
of this magnet being carried by a rod 762,
like the rods 76 and passing through its
proper opening in the plate 75. Beldy this
plate the tod carries, adjustably, the picker-
device consisting of a head 86 on which is piv-
oted a finger 86* having loosely connected
with itg,heel-portion a stop-rod 86° extend-
ing upward and reciprocably through a
duide-extension 86¢ of the head to abut at its

Aree end against-the bottom of the plate 75.

Figs. 12 to 14, inclusive, show this device in
the different positions of its action. Thus,
undeér attraction of the armature of the mag-
net 702, the rod 76* is lowered to depress the
finger 86* from its normal position (Ifig. 12),

wherein the rod 86 abuts against the plate.

75, to the position represented in Fig. 13,
wherein the finger 86* has encountered and is
just clearing a string, as the string B, to
sound it, and whence the continued descent
of the rod carries the finger ‘downward and
gravity turns it to the position in which it is
represented in Fig. 14, the finger being so piv-
oted as to tend to assume that position by
In this last-name! position the
picker-finger hangs from its pivot, as shown,
bt is-again brought to the normal position
Iy the turning action upon it of the rod 86"
in encountering the plate 75 as it does in be-

_ing raised by the recoil-force of the armature-

spring when the magnet is de-energized.

- The rod 762 carries, near its upper end, a lat-

erally projecting stud 76" to extend across
one of two contact-making springs 87 and
{74 suitubly supported on a block 87" and in-
cluded in the eleetric operating circuit of the
apparatus, as and for the purpose hereinafter
deseribed.  Tn the descent of the rod, the
stud closes the eireuit by bringing together
the contact-springs, which separate, by the
resitience of the upper spring, when freed
from the stud 76 by the rise of the rod.

The remaining one of the improvements
referred to, and which relates, and is in the
nature of an addition, to the device of the
aforesaid patent, therein mentioned as an ad-
junet of the sounding-devices for regulating
their pressure against the strings thereby to
regnlate the degrees of and graduations in

Joudness of playing, is most clearly ilhis-
- Hahl .

trated in Figs, 2, 16 and 17 of the accompany-

pasening the serews 844 Lo be again tight- Ling drawings: The series of four similar elec-
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. tro-magnets 88, like the corresponding mag-

nets of the patent and located béhind the
sounder-actuating magnets 49 in & line in-
clined at an angle of about 45° thereto, have,
each, a spring-raised armature 882 connected
by arod 89 with a bar 90 supported to rock in
end-bearings 90 to raise and lower the for-
ward edge of the bar to cause it to be en-
gaged, as a stop, at-four different elevations,
by stop-fingers 91 on the piston-rods 51 of
the sounder-magnets, the variation in eleva-

“tion of the rock-bar being due to the increas-

ing distance from the sounder-magnets of the
respective magnets 88 in the slanting row
thereof, whereby each rod 89 describes a
shorter arc of mnovement, than the longer one
adjacent to it. . The purpose of the improve-
ment is to double the number of graduations
of ‘elevation of the forward stop-edge of the

rock-bar, and thereby increase the crescendo.

and-decrescendo effects in playing. In the
patented construction, each armature 88 is
independent, as to its action, of the others,

- therefore that construetion provides only for
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- same has been de-energized.

‘the playing of the sounders with the same de-

gree ‘of préssure against their respective
strings in each ¢f the four raised positions of
the stop-edge of the rocker-bar.  Now, how-

_ever, by the improved construction, in the

frequently recurring event of two adjacent
magnets 88 being successively energized, the

armature of the magnet which is the second

to be energized can only descend one-half the
possible distance of its movement until the
first magnet is de-energized and its armature
rises, so that the raised edge of the rocker-bar

remains in its first position notwithstanding:

energizing of the second. magnet, until the
first magnet is de-energized, when ‘the full
movement of the armature of the -second
magnet occurs with the result of accordingly
raising or lowering, as the case may be, the
forward cdge of the rtocker-bar. As will,
therefore, be understood, with the rocker-bar
temporarily ih one position with two succes-
sive magnets 88 energized and each armature

-of one or more magnets 49, in action, stopped

by the rocker-bar at that position to depress.
the sounder it controls against the respective
string, a more gradual crescendo or decres-
‘cendo effect will be produced, since the see-
ond of the two magnets 88 to be energized
can not change the position of the rocker-bar
and, therefore, the pressure of the sounders
against the strings until the first one of the
To this end the
{ixed guide-post S8P for the four armatures
88 are connected by a stationary bar 92 hav-
ing three bowed arms 92* projecting down-
wardly from it between the pairs of arma-

-tures and each terminating at its free end in

a knife-edge bearing 92°.  In the inner side
of each of the two outer armatures 88* and it
the opposing sides of the intermediate arma-
tures are formed horizontal recesses, like the

recess 93 in Fig. 16; ahd straight rods, 932,

of lesser diameter thaiythe recesses, are con-
fined at their ends in these recesses to extend
across the bearings 92°,

To explain the operation by reference to

Tig. 16, when the armature 88* at the right-
hand end of the series of electro-magnets 88
is attracted by its magnet, which armature is
the one having the shortest rod 89, the rod
93 connecting that armature with the one
next to it will oceupy the dotted position
illustrated. When the next electro-inagnet
in order is energized fo attract its armaturve,
before de-energizing of the first magnet oc-
curs, the second armature can only descend
far enough to bring the respective rod 932 to
a horizontal position acress and in contact
with the bearing 92°, which stops it and thus
prevents further descent of the second arma-
ture until the first electro-magnetis de-ener-
gized. When the first magnet is de-ener-
gized and its armature is released and rises
to its normal position, thus freeing the rocker-
bar 90, the armature 88* of the second mag-
net is released from its arrest by the respec-
tive stop 92 and will be attracted to its
full extent, thereby bringing the first rod
93* to a position of inclination the oppo-
site of that. represented. . With the arma-

‘ture of the second magnet 88 thus fully de-
_pressed, the forward edge of the rocker-bar

90 is turned to occupy a lower plane than
before under the attraction of the first arma-
ture 882, and the sounders will thesefore

ress harder against the strings in playing;
E‘ut the pressure has thus been regulated to
produce a gradual crescendo. Obviously, if
the order of energizing the two magnets &8
were contrary to that explained, the pressure
of the sounders will be similarly regulated to
produce .a gradual decrescendo. The same
result _takes place, with relation to any two
of the successive positions of elevation of the
forward edge of the rocker-bar, when any
two of the magnets 88 are energized in suc-
cession and the energizing of both 1s main-
tained temporarily. Of course provision for
this operation is made in cutting the perfora-

tions in the music-sheet.

According to the arrangement disclosed in
the aforesdid patent, each row of the finger-
ing-device magnets consists of twelve of such
magneis, to correspond with the number of
tones in the chromatic scale.
to increase the number of the fingering-de-
vices, and accordingly of their controlling
magnets for fingering the E-string, by ten,
and the number thereof for fingering the
A-string, by two; and it is found expedient
to distribute these twelve additional mag-
nets by adding three for the E-string to

rear end of the violin, by adding two for the
A-string and onie more for the E-string to the
same end of the electro-magnets over the

It is desirable
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A-string; by adding three more magnets for
the E-stiing to the same end of the row of
magnets over the D-string, and by adding

three more of the E-string magnets to the

row of magnets over the<G-string. This, of
course, necessitates bending and extending
each rod controlled by-an E-string magnet in
the magnet-rows other than the row over the
E - string, to fingering - devices over the
last-narhed string, which said added devices
are separate from each other, or not linked
one to the other as are the {irst twelve in each
row according to the construction in said
patent, but are otherwise like the - latter.
This -arrangement is represented diagram-
matically in Fig. 20, wherein the electre-
magnets added to the rows thereof over the
E, D and G strings are denoted by the char-
acter 70¢ and the plunger-rods they control
Iy the character 76°, those added to the row
over the A-string, for fingering that string,
are denoted by the character 700 with their
plunger-rods denoted by 76* and that for the
E-string added to the A-string row is denoted
by the character 70¢ with the plunger-rod it

“controls denoted by the reference-charac-

ter 76°.

Following is the explanation of the elec-
tric-cireuit arrangement illustrated in the
diagram presented by Fig. 21: Seventy-four
contacts 20 are provided in a row, to bear
against the contact-roller 15, one end of
which is connected by a wire w with the posi-
tive pole of a generator, indicated at H.
Thus one contact is provided for each of the
sixty fingering-device magnets, one for each
of the four picker-device magnets 70*, one
for each of the four sounder-regulating mag-
nets, one for the depresser-magnet 53, one
each for the four reverser-magnets 47, and
one for the magnet of the cut-out device I,
which is the same as that of the said patent.

The motor-circuit is traceable as follows:
from the positive pole of the generator over
the wire w and a branch w! leading therefrom
through the motor-brushes, beyond which
the branch contains a resistance-coil at v to
direct a portion of the current over a shunt-
Jine w* through the motor-governor (U5 and,
as in the aforesaid patent, the branch w!
leads to one side of the cut-out device I, the
opposite side ofywhich is connected by a wire
w* with the negative pole of the generator.
On the completion of a piece, a certain perfo-
ration in the music-sheet registers with the
spring-contact at the extreme right-hand end
of the series of contacts co-operating with
thie roller 15, permitting that contact to hear,
through the said perforation, against the said
contact-roller, though this engagement is
orly momentary, since the perforation is nee-
essarily small and the inertia of the sheet-
driving mechanism carries the perforation
bevond the contact in its path, tointerpose

‘minsl of a branch of the circuit.

15. When the aforesaid momientary econ-
tact-engagement oceurs, the motor is cut out
of the circuit. S '

In the travel of the music-sheet’ the con- )

tacts engage, through its perforations, the

roller 15 and close branches of the circuit-

containing the magnets 70, 70°, 70" to actu-
ate the fingering-devices, the magnets 70* to
actuate the picker-fingers, the magnets 49 to
depress the sounder-shafts, the magnets 83

‘to regulate the pressure of the sounders

against the strings, the magnet 53 to actuate
the lever 55 to spring the housing 31 and ef-
fect, lowering of the magnets 49 and of the
sounders toward the strings, and the mag-
nets 47 to actuate the sounder - reversing
mechanism: Each contact 20 forms a ter-
Each of
these - branches denoted by the reference-
chargeter w® on Fig. 21, namely, counting
from the left-hand end of the series of con-
tacts, the first, the fourteenth, the twenty-
seventh and the forty-second, is”an open-
string branch, leading through one or the
other of the reverser-device mignets 47 to
a corresponding magnet 49. As all the
branches containing the magnets 70 are alike,

description of one o them will suffice, taKing -

the one which terminates in the second con-
tact at the left-hand end of the series; whiel
is thie particular contact that controls the
magnet 70 for actuating the first fingering-
device magnet-over the G-string to engage
the latter at the g-sharp position thereon.
When a perforation in the traveling music-
sheet registers with the contact last referred
to, the circuit closes over the wire w, roller
15, said contact and the branch-wire lead-
ing therefrom through a magnet 70, thence
through a sounder-magnet 49 to the wire u?,
which returns to the generator through the
cut-out device. All the wives #* leading
from the twelve contacts to the magnets 70
controlling the G-string fingering-devices

lead through the magnet 49 controlling the

G-string sounder-shaft and eonnect with the
return-wire 2, and cach of the three suc-
ceeding groups of wires «®, constituting,
respectively, tweive branches w? leading
through . the. D-string  magnets, fourteen
branches @ leading through the A-string
magnets, including the magnets 70°, and

twenty-two brauvches leading through the

E-string magnets, including the ten addi-
tional magnets 70¢, hereinbefore described,
leads in order, through the magnet 49 which
controls the D-string sounder-shaft, through
the magnet 49 which controls the A-string
sounder-shaft and the magnet 49 which con-
trols the E-string sounder-shaft and con-
nects with the return-wire w?. All the fin-
sering-device magnets for each string are
tlus cach conuneeted by one of the-branches
o with a different contact and the branches

the insulating paper between it and the roller { for the fingering-deviee magnets for cach
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string” have & common part, mcludm" a
soundlng—devue nngnet 49. Each of the
four branch-wires %" leads from.its confact
20 through a different plcl\er device magnet
70% and “connects with the 1etum—w1re iy

‘but to the section of each branch wire w® t‘mt-

. connects with the return-wire is connected a

10

5

20

wire " leading to the adjacent end of the re-

gpective contact-bar 877, and -the "cqrre-
sponding end of the companion contact-bar
87 is connected by a wire »° with the line
which leads to the Teturn wire w?® of the fin-
gering-device. magnets wliich belong to the
stnnw upon w hich the respective plckor—d’e—
vice acts. The purpose of this arrangement
is to cause the switch 87, 87 to short circuit

. the sounder-device magnet 49 when a picker-
“dexice on _the string to which that magnet.

belonvs 1s operated, “the fingering devices re-
maining in condition to be- “controlled by the
music- shoo From this, it will be seen that
wheh one of the ma«rnots 70* is energized to

depress a picker, the stud 76° on the rod 762

" will engage the bar 87 and carry the latter
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_dowuw ard into cofitact with the bar 87°.

This makes a short circuit . between the

“branch w® and the branch »* and conse-

quently wmplotos the circuit between the
branches-«® and w* without energizing the

sounding de\'lcv magnet 49 with which the-
.})a,rtu‘ular picker doprossed is in.line. - The

four branches w?® in-the group succeedmv in
the directiony toward the right, the branches

w, lead: each through a differont magnet 88’

to the return-wire #* at w'*, for revulatuw
the sounder-pressure fwmnst the strm"s in
the .manher desuﬂwd The
w' leads-through the depressor—maﬂnot 53 to

the return—wue w' to energize that magnet,
“for the purpose. descrlhed whenever the con-

tact 20 on that wire engages, through a per-
foration in the music sheet the: roller 15.

‘Fig. 21 also has indicated upon it at K the’

tyning ad,]unctz, which' is the same as that of
the aforesaid patent and need lnot therefore,

- be described hereir,
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What I claifn as new and desxre to secure

‘by Letters Patent is—

1. In combination with a strm(red mstru—
ment, a sounding device supported adjacent

ton st;rmUr of the instrument and eomprising

a sounder on & rotatable shaft, means for ro-
tating said scunding device, and a_sounder-
shaft reV'ersmg device oonnocted with said
shaft. - ,

2. In combination, w 1th a’ stringed instru-

:ment a sounding .device: supported adjacent
to a strm;l; of’ the instrument, and comprising

a rotatable sectional shaft having its sections
pivotally connected together end to end and
4 sounder on, the forw ard shaft-section, means
for rotating? said soundmu devme, and a
sounder - shuft reversing dcvwc connected

" with the rear scetioh of said shaft,

. 65

3. The combiniatign with a stringed instru- |

branch-wire

‘ment, of a sounding device supported adja-

cent to a string of the instrument and com-
prising a sounder, a rotatable shaft on which
sald sounder is mounted, means for rotating
said shaft and means \\homb} the dlrectlon
of rotation of said shaft can be reversed.

4, The combination with a stringed instru-
ment, of a sounding device snpported adja-
cent to a string of the instrument and com-
prising a Soundor, a rotatable shaft on which
the sounder is mounted, means for rotating
said shaft and controllable means for revers-
ing the difection of rotation of said shaft.

5. The combination with a stringed instru-
nient, of a sounding device supportod adja-
cent to the string of the instrument, means
_tonstantly moving in one direction for rotat-
ing the sounding devme and means whereby
the direction of rotation of the sounding de—
vice can be-reversed.

6. In combination with a stringed instru-
ment, & sounding device comprising- & rota-
tory shaft and a sounder for & string on said
shaft, and a reversing device comprrsmg a
dI‘lVlI}O’ pinion loosely mounted on said shaft,
a pinion firmly mounted on the shaft and-an
intermediate pinion loosely supported on the
| shaft to beTotated about thelatter and meshi-
“ing with. said two first-named pinions, a
ratchet encircling said intermediate pinion
and having a normmlly locked engdgement

therewith, “and ratchet-arresting means, for

the purpose sét forth.

7. In combination with a sbnnged mstru-
ment,.a sounding device comprising a rota-
tory shaft and a sounder for a string on said

shaft, and a reversing device comprising a
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drlve—pulley and s pinion thereon loosely .

supported on said shaft, a pinion firmly
mounted on the shﬂft and an intermediate
spring-pressed pinion loosely surrounding the

shaft to be rotated about the htte_r and’

meshing with said two first-named pinions,
an annular rafchet- loosely surrounding. the
shaft and having a closed side containing s
slot through- whmh said intermedidte pinion
exténds and with which it normally inter-
locks by its controlling spring-pressure, and
_ratchet-arresting means, for the purpose set
forth.

8. In combination with a strmwod mstru—
ment, 8 sounding device comprising a shaft
formed of ﬂexlblv connected sections with-a
sounder for a string on the fotward section, a
| sleeve having a tube - extending lonfrxtudl-
nally through it, and in which the rear shdft—
seetion is rotatably mounted; a beveled pin-

ion rigidly mounted on the rear end of said’

shaft; a hub loosehr mounted on said sleeve
‘Ld]acent to said pinion, a beveled pinion
 journaled on said hub and ‘meshing with said
rigid ‘pinion, an annulai ratchet having a
closed slot-containing side and provided with

a sleeve-extension loosely surrounding said
tube to cause the mm,het to encircle said hub
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and the pinion thereon with the latter cross-
ing said slot, a spring connecting said hub
and ratchet, a drive-pulley loosely mounted
on said sleeve and provided on one face with
a beveled pinion meshing with said pinion on
the hub, ahd an electro-magnet mounted
over sald ‘ratchet and having, to engage

- therewith, a stop-rod connected with the ar-
mature to be reciprocated thereby relative to

said ratchet, for the purpose set forth.

9. In a self-playing stringed instrument,
the combination with a string, of.a sounding
device comprising a rotatably mounted shaft

and a sounder thereon adapted to sound said -

string, said sounding device including an
electro-magnet; a plurality of fingering-de-
vices each provided with an electro-magnet
and adapted to finger sald stving wheu its
magnet is energized; an electric cireuit hav-
Ing branches, each branch including one only
of said fingering - device magnets and the
comnion part including the sounding-device
magnet, whereby each of said fingering-de-
vice magnets is included in series with said
sounding - device magnet, and a reversing
device connected with said shaft. ‘

. 10. The combination with a stringed in-
strument, having a neck, of fingering devices
for the strings, a finger-board supported in-
dependently of the neck of the nstrument
and extending between the neck and the
fingering devices and out of contact with the
neck with the strings of the instrument ex-
tending over the finger-hoard. .

11: The combination with a stringed in-
strument having a neck, fingering devices for
the strings, a finger-board rigidly supported
out of contact with the neck and extending

‘over the neck and between it and the finger-

ing devices, the strings of the instrument
extending over the finger-board,

12. In a self-playing stringed instrument,
the combination of the neck a:frame pro-
vided with-a perforated plate, fingering de-
vices for the'strings provided with recipro-

cating rods movable through the perforations’

in said’ plate, and the finger-board of the

instrument rigidly suspended from said frame

" to extend over the neck.

50

REI
Tt

50

65

13. In a self-playing stringed instrument,

the combination of the neck a frame pro-.

vided with a perforated plate, fingering de-
vices for the strings provided with recipro-
cable rods movable through the perforations

in the plate, the finger-board of the instru-

ment rigidly suspended from said frame to
extend over the neck, and a plate on said

neck provided with an upturned forward end

across which the strings leading to the tuning-
keys of the instrument are stretched, = -
14. In 8 self-playing stringed instrument,
the combination of a casing in which the in-
strument, is mounted, the strings of the in-
strument, an upright housing provided with
en arm extending lengthwise over said

strings, and rotatery sounder-devices sup-
ported on said arm for playing said strings

-and a depressor-device -connected with said

housing and operative to spring it and de-
press the sald sounder-devices to ‘a lower
plane relative to said strings, for the purpose
set forth, o _ —_— :

15. In an electrig self-playing stringed in-

70

strument, the. combination of 8 casing in -

which the instrument is mounted, the strings

of the instrument, an-upright housing pro-

75

vided with an arm extending lengthwise over

said strings rotatory sounder-devices sup-
ported on gaid arm, a depressor-device eom-
prising a lever fulerumed between its ends

-and having one end connected with said hous-

ing, an armature on the opposite end of the
lever, an electro-magnet supported to attract
said armature and an electric circuit in which
said magnet is included, for the purpose set
forth. b - B

. 16. In a self-playing instrument, the com-
bination with a string, of a sounding device
including an eleéctro-magnet, a fingering-de-
vice including an electro-magnet, an electric
cireuit including said magnets in series and
having a branch, a picker device including

an electro-magnet in said branch, a circuit-

opening and closing deviece and connections

- whereby said sounding device magnet may

be short circuited, comprising normally sep-
arated contact bars and means for bringing
them into contact Wl{ien said picker device is
operated, _ » _

17. In a self-playing stringed instrument,
the combination with a string, of a sounding
device including an electro-magnet, a finger-
ing-device including an electro-magnet, an
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electric cireuit including said magnets in .

series and having a branch, a picker device
comprising an electro-magnet in said branch,
an armature carrying rod provided with a
stud and terminating in a head having piv-
otally supported uponitafinger, a stop rodp ex-
tending from said finger, normally supported

contact springs extending at their free ends’

into the path of said stud and connections
whereby said springs when brought in con-
tact will short circuit said sounding device
magnet. . :
18. In a self-playing stringed instrument,
the combiriation with a string, of a sounding-
device inchuding an electro-magnet adapted

to sound said string, a plurality of {ingering.
‘devices each provided with an electro-mag-

net and adapted to finger said string when

-its magnet is energized, an electric circuit

having hranches, each of said fingering de-
vice magnets being inecluded in a different

.one of said branches with their common part

including the sounding device magnet where-

103
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by each of ssid fingering device magnets-is

included in series with said sounding device
roagned; a picker device including an electro
magnet, in another of said branches, a dirguit

£30:
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wmm and closing device and connections

where el said voaﬂdmp deviee magnet can
he short eiveuited, comprising m)rma,lly sep-
arated contact bars and means for bringing
5 them inte .contact when said picker device
1s operated. A

19, In an electric self-playing stringed in-

strument, the combination with a casing |

supporting
o-branches, a
roller in salr{ cireuit and

a perforate ted music- sheet across said roller:
contact fingers co-oper m with said roller
through pe;‘[‘on tionc in said sheet sounder-
deviees for u,u strings, each includmg an
slectro - magnet, fingering devices for the
bt.’i"llf‘“S} each including an ‘slectro-mnagnet,

lugs
vice magnets and a rocker-bar in the paths

the parts,
motor,

of a circuit having
an clectrical contact-
means for feeding

said fingers, and a regulator comprising
aletro-ma ;~ ets st portcd at successively
inéreasing. distances from said sounding-de-

on the armatures of the sounding-de-

804
vice magnets, rods f*o'nneatm(“ the ar
tures of said regulator -~m:znnd with s

rocker-bar, said armatures conts wring late
recesses, rods extending betvresn smn ATy
tures with their ends confined in the rocm‘u-.g,
and a fixed bar extenmna across the series
of said srmatures and having ‘lopezlmm“
knif'e—cdoes between the srmstures.in the
paths of said last named rods, said ﬁngermg—
(lewco magnotsbemg eath conne seted by one
of said brauches with one of gaid mmau
fingers and the oranchﬂslo* the fingerimg-d f‘
vices of each string having a comumon pa
mchmmﬂ’ 2 ::ounflm<»~0 evice magnel, an
others of said contacts bei: a each connected
regulator-mag-

b‘y ‘)mnca with one of said
1ets,
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