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UNITED STATES 
HENRY K. SANDELL, OF CHICAGO, ILLINOIS, ASSIGNC. R TO Mi; IS N 

COMPANY, OF CHICAGO, ILLINOS, A. . 

ELECRC SER'' aff, R: 

No. 856,604. Specification of East,ter's Sateni. 

A, TERA. O. -i. FCE, 
S NOWETY 

RATION OF ENOS. SORPC) Rus 

Ratiented June , 98. 
Application filed February 27, i906, Serial No. 303,172, 

To cyll, tefiory, it inctly concer'72: 
Beit known that I, HENRY K. SAN pri L, a 

citizen of the United States, residing at Chi 
cago, in the county of Cook and State of iii. 

provement in Electric Self-Playing Violins, 
of which the following is a piction 
The primary object 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 United 
States No. 807,871, dated December 19, 
1905, and which includes electrically, pneu 
matically or otherwise actuated string 
sounding and fingering devices operated ui 
der the control of a traveling perforated 
music-sheet, through the perforations in 
which the circuits, controlling the sounding 
and fingering devices are closed or actuated 
to cause these devices to engage, and per 
form their functions on the strings for re 
producing the music for which the sheet is 
(lat. w 

Generally stated, the mechanism shown. 
and particularly described in the aforesaid 
patent for playing the violin, which is the 
string-instrument therein selected for illus 
tration, consists of a motor-driven feed for 
the traveling perforated music-sheet, ii 
volving an electrical contact-roller between 
which and a row of contacts the music-sheet, 
passes, the roller being included in the cir 
cuit of an electric generator; and each coin 
tact forms a terminal of a different branch 
of the circuit including an electro-magnet, 
which controls one of the fingering devices 
for a violin-string, and an electro-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 shaft 
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 
anism is an electro-magnet-controlled de 
vice for regulating the extent of depression). 
of the sounder against the string upon which 
it plays, to moderate the tone produced. 
The more important features of improve 

ment in this application relate, directly or 
indirectly, to certain of the parts of the 
Inechanism, mentioned in the foregoing gen 
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nois, have invented a new and useful in)- 

may be: 

ticula 

erai stateilent. Of these features, one con- 55 
sists of nea is tilder the control of the trav 
eling nalisie-sheet for reversing the direction 
)f 'etatio: the gotiind 2r-skit, thereby 
ino's closely to simuliaie the action of the 
ordi:83. li-bovi by initating the up- Óo 
stroke : ic ge there with, par 

in playing suc 

y 
- 

i, 
of 

s 

: '.. w 
s )in a string. it is geSS 

not, 7.6: x- 82.8 lie of the present 
impro vein eits iai, the rotary sounder shall 55 
involve the dished-disk construction re 
ferred to, for it. Yasy be ised with advantage 

y) 

i. 

ruction of sounder adapted to 
i:iig for playing it. 

f is proverilent consists 
ressing tem 

- inninish the dis 
in of caci ron, the string 

is, so that with the rotating 
}r to the strings they 

their controlling rag 
I sets, yagainst tiha stilings for 
aiignerating, accordingly, the sound. 
Another feature of i) proveinent consists 

in supporting the finger-board of the instru 
ment independently of and out of contact 
with the lattei, this to tasterially improve 
its tone-quality, which is in arred by the de 
pression of the fingering devices against the 
finger-board when the latter, as hitherto, 
is on the neck of the installnent. 

Still another feature of improvement con 
sists in supplementing the fingering devices 
with one or more string-picking fingers for 
producing tile effect of pizzicato, madolin 
and ing on tie violia. 
The features of improvement thus out 

lined and other features are illustrated in the 
accompanying drawings. - 

figure shows the entire machine by a 
view in front elievation, partly sectional. 
Fig. 2 is an enlarged broken view in longitu 
dinai section, showing a Sounder-reversing 
device is elevation; Fig. 3, a broken enlarged 
view of th2 reversing device, including its 
controlling electro-magnet, in Sectional ele 
wation; Fig. 4, 8, broken view showing the re 
versing d it elevation, party sectional, 
but Chitt, centrolling electro-magnet, 

ing the device in its norinally 
g); Fig. 5, 3, similar view of the 

aowing the device in its unlocked 
gondition; Fig. 3, 8, section takei. 
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at the line 6 on Fig. 3 and viewed in the di 
of the ratchet-element of the reversing de 
vice. "Fig. S is a broken view in elevation, 

rection of the arrow, and Fig. 7, a face-view | 

5 showing the finger-board, supported above 
aid out of contact with the neck of the 
violin, and Fig. 9, a section taken at the line 
11 on Fig. S and viewed in the direction of 
the arrow. Pig. 10 is an enlarged plan view 

to of the rosin-holders for the sounders, show 
ing the preferred construction thereof, and 
Fig. 11 shows the same in front elevation, 
with pieces of resin in place to contact with 
the peripheries of the sounders. Fig. 12 is a 

5 broken view showing a picker-device in ele 
vatio in its in Grimal condition relative to a 
string; Fig. 13, a siliar view of the same in 
its condition of partial depression, wherein it 
is engaging the stiring; Fig. 14, a similar view 

2c) (f iiie Saline in its condition of complete de 
pression after sounding the string, and Fig. 
15, a perspective view of the same showing a 
stippleinental electric-contact device with 
which it is equipped. Fig. 16 is a view in 
elevation, partly broken, of the modified 
coastruction of the de-ice, inereinbefore re 
ferred to, for lightening the contact with the 
violin-stlings of the sounders, and Fig. 7, a 
broken perspective view of a portion of the 

so same. Fig. 8 shows the novel construction 
of the guide for the perforated music-sheet, 
by an edge view, partly broken, and the 
sheet-feed with its adjusting mechanism, in 
end elevation, and Fig. 19 is a section of the 

35 same taken at the line 21, on Fig. 1, viewed 
in the direction of the arrow and enlarged. 
Fig. 9 is a view in elevation, partly sec 
tional of a contact-device. Fig. 20 is a plan 
diagram) of the guide-plate for the ords which 

4Q terminate in the fingering devices and show 
ing clotted the electro-magnets which actu 
late the rods; and Fig. 21 is a diagi'an illus 
trating the electric circuit, and its branches 
containing the operating mechanisms of the 

45 machine. 
At is represented a violin contained in a 

suitable casing B and supported theirein at 

3. 5 

its ends on a partition 2 dividing the casing 
into all upper colipartment B, inclosing the 

5o instrument and the fingering and sounding 
devices for playing it, and a lower compart 
ment B", housing the perforated music-sheet 
3 and its feeding necinanism and a notor C 
for driving the feed and the rotatory sounder 

55 shafts, all as disclosed in the aforesaid former 
patent. It is found to be desirable to sup 
port the instrument, also between its i.e., 
and for that purpose a prop, shown as a spe 

cies of jack-screw 4, is provided to extend 
Go from the partition 2 against the shoulder 5 

of the instrulinent, fronn which its neck ex 
tends. 
The playing mechanisms of the machine, meaning the rotatory sounders with E. 

356,604. 

electro-lyagnets for raising and depressing 
them relative to the strings, and the electro 
magnet-actuated fingering devices, except, 
for the added picker-fingers, are, as show) in 
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-roller 6, journaled in 
pivotal hangers 7 and 8 on the similar brack 
ets 9 and 9 depending from the partition 2, 
carries a gear-wheel 10 with which meshes a 
pinion () on the shaft of a drive-pulley 
having a belt-connection 12 with a horizon 
tal shaft 13 journaied in suitable ibearings in 
the casing-compartment. B°, the shaft, 13 being 
geared, as represented at 14, to the shaft of 
the notor C. The other roller, 15, is the 
clectrical-contact roller, journaled at its ends 
in the brackets 9 and 9, the journal-bearing 
6 in the bracket 9 being a horizontaily elon 

gated slot, shown as extending from a verti 
cal slot, rising from the lower edge of the 
bracket. Adjacent to the bearing 6 is ec 
centricall journaled on the bracket 9 a disk 
it containing an arc-shaped slot IS through 
whici a set-screw 19 works in the racket. 
The eccentric head 17 bears at its edge 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 roiler 5 toward the roller 6, and turning 
the head in the opposite direction permits 
the said journaled end of the roller 15 to be 
noved in the bearing 6 in 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 
tightened 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 5 through the medium of 
the eccentric head 17 will restore the parallel 
isn) for producing the necessary straight 
feeding of the sheet 3, which passes between 
the rollie's 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 soulders, as described in said patent. 

From the journal-end of the friction-roller 
6 presented in 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? 
panion-roller 15 to separate it therefrom 

and 8 away from the con 
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when desired as for freeing the sheet 3; and trudes into the housing 31 but beyond which, 
when thus swung, the roller 6 may be releas- in the housing, the rear shaft-section pro 
ably locked in that position by engaging its trudes and carries rigidly secured on its end a 
protruding journal-end with a recess 22 in an beveled pinion 35. Adjacent to this pinion 
arm 23 pivoted at one end on the bracket 9, the tube 34 is loosely surrounded by a hub 36 
and affording a releasable catch for said jour- from which radiates a stud 37 having jour nal-end. naled upon it a beveled pinion 38 like and 
A desirable construction of the contacts 20 meshing with the pinion 35; and the hub car 

is that illustrated in Fig. 19, each consisting ries diametrically opposite the stud 37, a pin 
of a suitably supported spring finger 20 car- 39 serving the purpose hereinafter explained. 
rying on its free end a metal sleeve 20, in 40 is an annular ratchet open on its side ad 
which the contact-proper, 20°, in the form of jacent to the pinion 35, but having a face 41 
a bunch of fine wires, is adjustably confined covering its opposite side and containing a 
by a set-screw 20 working in the sleeve. slot 42. The ratchet, which is connected at 
This brush-form of the contact-proper ren- its face 4 with the pin 39 by a light spiral 
ders it highly flexible and insures its engage- spring 43, has a sleeve 44 extending from a 
ment, through a registering perforation in central opening in said face and loosely sur 

7 o 

75 

the traveling music sheet, with the surface of rounding the tube 34, while this sleeve is 
the contact-roller, even though a portion of loosely surrounded by a grooved pulley 45 
the brush may extend over the edge or edges having a beveled pinion 46 formed on one 
of the perforation; whereas, with a mere face like and meshing with the pinion 38, 
spring finger forming the contact, if by any which projects through the slot 42 for the 
slight disarrangement its free end should ex-meshing purpose. The pulleys 45 of all the 
tend over either or both edges of a perfora- sounder-shafts are connected by an endless 
tion in the sheet, it would fail to meet the belt '45 (Fig. 1), as in the aforesaid patent, 
surface of the contact-roller. And the ad- with the motor-driven shaft 13, whereby the 
jtustability of the brush adapts it to be set, as, motor C, in operation, rotates all of the four 
its contacting end wears away, toward the sounder-shafts. The spring 43 yieldingly 
roller, to EEE for the wear, thus greatly holds the pinion. 38 in engagement with an 
prolonging the usefulness of the contact. end of the slot 42, to lock pinion and the 
One of the more important features of the ratchet together, as represented in Figs. 4 

present improvement is a device for instan- and 6, so that rotation of a pulley 45 causes 
-taneously reversing the direction of rotation the pinion 46 to rotate the pinion 38, and 
of the sounders, which, according to the with it the ratchet 40, about the tube 34, 
aforesaidpatent, are adapted to rotate only while this rotation of the pinion 38 causes it 
in one direction. One of these devices is to revolve the pinion 35 and thus revolve the 
provided for each sounder, and as they are entire sounder-shaft. By arresting rotation 
all alike, description of one, with particular of the ratchet 40, however, the strain of the 
reference to Figs. 1, 2, and 4 to 7, inclusive, rotating pinion 46 against the pinion 38 
will suffice: The rotary shaft of each sounder forces the latter against the resistance of the 
24 is composed of a forward section 25 and a locking spring 43, to disengage the last 
rear section 26, these sections entering at named pinion from the end of the slot 42, 
their adjacent ends into the opposite ends of thereby unlocking it to enable it to rotate 
a sleeve 27, wherein the flattened end of the freely about the stud or axis 37. Thus freed, 
forward section is rigidly secured by a set- and with the ratchet thus held stationary, 
screw 28, while the end of the sleeve which the pinion 38 is rotated about its axis 37 and 
receives the section 26 is enlarged internally rotates the pinion 35, and with it the shaft 
and that section is fastened in the sleeve by a sections 26 and 25 in the direction contrary 
pivot-pin 29, whereby the sleeve and the for- to that of the rotation of the pulley, 45; there 
ward section 25 have a limited vertically by reversing the rotation of the sounder. 
swinging movement on the section 26, For arresting the ratchet an electro-magnet 
throughout the axial rotation of the latter. 47 is provided on the top of the housing 31, 
This section has its bearing in a rigid sleeve the magnet having a spring-cushioned arma 
30 extending horizontally through the front ture 48 carrying a plunger-rod 48 extending 
wall 31 of the housing 31 which rises from vertically through the magnet-core and ter 
the partition 2 at the rear end of the violin minating in a blade 48 which registers with 
and has the arm 32 extending horizontally the ratchet, whereby when the magnet is en 
from its upper end lengthwise and centrally ergized through closure of the circuit by a 
over the violin-strings. The housing 31, certain contact 20 engaging the roller 15 at 

65 

which is formed of thin metal, is slightly re- a perforation in the traveling music - sheet 
silient, for a purpose hereinafter explained. brought into registration with Such contact 
In the sleeve 30, against the forward end of the resultant attraction of the armature will 
which a collar 33 is fastened by a set-screw, drive the plunger-rod against the ratchet and 
is stationarily confined about the shaft-sec- stop its rotation until the magnet is deener 
tion 26, a cylindrical tube 34, which pro- gized. This occurs by the perforation clear 

95 
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closure is effected as described, be rapid or 

taneously the four rotatory sounders 24 to 

O 

"supported toward their forward ends by up 

its normally horizontal position, the airn 32 

r2 856, 

ing the contact to. open the circuit and re 
sults in the rise of the armat're, under the 
recoil-force of its cushioning spring, and the 
withdrawal of the plunger-rod from engage 
ment with thie ratchet, whereupon the spring 
43 again forces the pinion 3S against the 
ratchet, at the end of its contained slot 42, 
thereby locking the ratchet to cause the pin 
ion. 35 and sounder-shaft to rotate corre 
spondingly with the pulley 45, as already de 
scribed. This reversing device is extremely 
sensitive and instantaneously responsive, so 
that the axially reversing action it induces of 
the so inder against a string of the instru 
ment nay, in accordance with the length of 
the perforation through which the circuit 

slow in imitation of the reciprocating in. ve 

Provision is made, by the construction : 
illustrated in Figs. 1, 2, for deflecting simuli 
ward the violin-strings, so that when any one 
is depressed by its actuating electro-magnet 
against a string for playing it, the pressure 
f the sounder against the string will be aug 
mented and the resultant sound accordingly 
rendered louder. As in the construction set 
forth in said patent, the sounder-shafts are 
right electro-magnets 49, on the forward end 
of the arm32, the armature 50 of each mag 
net being carried on a vertically reciprocable 
rod 51 passing-through the magnet-core and 
terminating at its lower end in an eye 52, 
through which the sounder-shaft passes to be. 
supported toward its forward end. Obvi 
ously, then, by deflecting downward, from 

and with it the magnets 49, the sounders will 
be correspondingly depressed to a lower 
plane, from which to be actuated by the rods 
51 against the strings of the instrument. To 
accomplish this purpose, a double-spool elec 
tro-magnet 53 is supported on one side of the 
easing-compartment B, itsarmature 54-be 
ing carried on the lower end of a lever 55. 
passing, through an opening 56 in the parti 
tion 2, into the housing 31, wherein it is full 
crumed at ac, 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 which the sleeves 30 of the revers 
ing devices are fastened. By turning the 
lever on its fulcrum, the force of turning it 
will spring the resilient housing 31 to defect 
the arm 32 and thus depress the sounders to 

- a lower plaine from which to be pfessed 
6o against the violin-strings is the rods 51 of 

65 

the electro-magnets 49, as explained in the 
aforesaid patent. This springing of the 
housing 31 is produced by attracting the ar 
mature 54 under energizing of the magnet 
53, which occurs whenever the proper con-d 
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tact 20 engages the surface of the contact 
w v + 4. - roller through a perforation, in the. traveling 

music-sheet brought into registration with 
such contact. 2. 

To enhance the smoothness of travel of the 
music-sheet 3 under the action of the feed 

tween the regular flat surfaces of substan 

clearly illustrated in Figs. 18 and 19: Froli 
the bracket 9 a sheet-guiding arn 58 in 
clines downwardly and is formed with an in 
wardly projecting plate-seating base-flange 
5S, provided near one end with a perforated 
lug 59 and at its opposite end with a lateral 
extension 60 describing a right-angle with 
the arm 5S, at the junction with which it . 
forms an offset to cause the extension to oc 
cupy a sqmewhat lower plane than the arm. 
The extension terminates at its free end in 

... an apertured head 61, through which works 
a set-screw 62. 

inner side of the arm 5.8" through the lug. 59. 
at 59, and lower down through the flange 
5S at 58, and bears near its center upon the 
set-screw 62, the BSR's extending both downwardly and laterally beyond the exten 
sion 60 and being free along its left-hand 
edge. The set-screw 62 is provided for 
straining the base-plate back into true or 

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

A base-plate 63 is bolted 
near one edge-portion, to bear against the . 

mechanism, it moves toward the latter be 

90. 

95 

level position relative to the feed-rollers in 
the event of sagging toward its free lateral 
edge. With the base-plate co-operates a Co 
ton-plate 63 shown in position, superim 
posed upon the inclined base-plate in Fig. 19. 
and represented 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 
which to manipulate it for its removal and 
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-plate and thereby: 
guide the placing of and hold the top-plate 
properly upon the base-plate. An apron 67, 
extending from the lower and, of the top 

o5 

I Io 

I. I 5 
plate, guides the music-sheet between the 
two plates, and an apron 68 on the upper 
edge of the base-plate guides the sheet from 
between the plates across the contact 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 
sheet passes, causes it to travel smoothly and 
regularly. . . 

Another especially important feature of 
improvement is the longitudinally ridged 
finger-board 69 supported in raised position 
out of contact with the neck of the instru 
E; as represented in Figs. 1, 8 and 9, iffering in this particular from the con 

ck 
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struction of the aforesaid patent, wherein ened after the adjustment to compensate for 
the finger-board is directly upon the neck, so consulshption of the rosin. 
that the action of the fingering devices 
against the board, by compressing the ill 
strument upon its supports, tends to inlar 
the tone - quality in playing. The frame 
which supports the four rows of electro-imag 
nets 70, and involving the hollow post 7l, 
the curved and flanged end-pieces 72 on a 
back 73 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 bolts 69", at suitable 
intervals, from the plate 75 and supported in 
raised position over the neck of the instru 
Jhent. The bolts 69 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 8(), of felt, or 
the like, are interposed at intervals between 
the frame-base and finger-board (59 above it, 
and the frame 78 bears at its forward end 
upon a cushion S1, of felt or the like, seated 
in the upwardly curved forward end 82 of a 
anctal plate 82 (extending lengthwise upon 
the neck 1, and over the edge of which end 
are stretched the strings of the instrument 
leading to its tuning-keys. 

Rosin-holding ineans are provided, as an 
other improvement illustrated in Figs. 1, 1() 
and 1 and comprising the following-de 
scribed 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-metal is reduced 
to the shape represented in Fig. 10, whereby 
two vertical resilient end-loops 83, 83, are 
formed in a linenient with each other, with 
their lower ends open to afford jaws, and 
also two similar end-loops S3, 83, 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 
which t () fasten it, upon the forward end of 
the arm 32 in position to cause the loops S3 
to register, respectively, with the forward 
sits of sounder-disks and the loops 83' to 
register, respectively, with the rear sets of 
said disks. A cla: inping-screw 84 passes 
transversely thri gi the upper portion of 
ei: (i) holder-loo for bringing its jaws to 
gether to clamp between then a cake of 
'sia) $5, which is supported in the loop to 
register and contact with the respective set. 
of set inder-disks at the perimeter thereof. 
it is, as the sounders rotate, the disks are 
constantly spplied with rosin, the cakes of 
which lay be lowered in the holders, upon 

gravity. 

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 loresaid 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 76", 
like the rods 76 and passing through its 
proper opening in the plate 75. Bekiy this 
plate the rod carries, adjustably, the picker 
device consisting of a head S6 on which is piv 
oted a ?inger 86" having loosely connected 
with its heel-portion 'a stop-rod S6 extend 
ing upward and reciprocably through a 
guide-extension 869 of the head to abut at its 
free end against the bottom of the plate 75. 
Figs. J2 to 14, inclusive, show this device in 
the different positions of its action. Thus, 
under attraction of the armature of the mag 
net 70, the rod 76' is lowered to depress the finger 86 from its normal position (Fig. 12), 
wherein th: rod S6' abuts against the plate. 
ry - - L. . . ) 75, to the position represented in Fig. 13, 
wherein the finger 86" has encountered and is 
just clearing a string, as the string E, to 
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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, 
but is again brought to the normal position 
by 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 76 carries, near its upper end, a lat y y 

erally projecting stud 76' to extend across 
one of two contact-making springs S7 and 
S7" suitably supported on a block 87 and in 
cluded in the electric operating circuit of the 
apparatus, as ind for the purpose hereinafter 
described. In the descent of the rod, the 
stud closes the circuit, by bringing together 
the contact-springs, which separate, by the 
resilience 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 
junct of the sounding-dovices for regulating 
their pressure against the strings thereby to 
regulate the degrees of and graduations in 
loudness of playing, is most clearly illus playing, 
tratel in ligs. 2, 16 and 17 of the accompany 

Ol 
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ity: 'ning the screws 84 to be again tight-iing drawings: The series of four similar elec- i. 
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tro-magnets 88, like the corresponding mag 
nets of the patent and located behind the 
Sounder-actuating magnets 49 in a line in 
clined at an angle of about 45 thereto, have, 
each, a spring-raised armature 88 connected 
by a rod 89 with a bar 90 supported to rock in 
end-bearings 90° to raise and lower the for 
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same has been de-energized. 

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 eleya 
tion of the rock-bar being due to the increas 
ing distance from the sounder-magnets of the 
respective magnets SS in the slanting row 
thereof, whereby each rod 89 describes a 
shorter arc of movement 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 construction provides only for 
the playing of the sounders with the same de 
gree of pressure against their respective 
strings in each cf 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 

movement of the armature of the second 
magnet occurs with the result of accordingly 
raising or lowering, as the case may be, the 
forward edge of the rocker-bar. As will, 
therefore, be understood, with the rocker-bar 
temporarily in one position with two succes 
sive magnets SS energized and each armature 
of one or more magnets 49, in action, stopped 
hy 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 sec 
one of the two magnets SS 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 
fixed guide-post SS for the four armatures 
8S are connected by a stationary bar 92 hav 
ing three bowed arms 92" projecting down 
wardly fron it between the pairs of arma 
tures and each terminating at its free end in 
a knife-edge bearing 929. In the inner side 
of each of the two outer armatures SS and it 
the opposing sides of the intermediate arma 

i 

first magnet is de-energized, when the full were contrary to that explained, the pressure 

recess 93 in Fig. 16; ahd straight rods, 93, 
of lesser diameter thany the recesses, are con 
fined at their ends in these recesses to extend 
across the bearings 929. 
To explain the operation by reference to 

Fig. 16, when the armature SS. at the right 
hand end of the series of electro-magnets SS 
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 occupy the dotted position 
illustrated. When the next electro-imagnet 
in order is energized to attract its armature, 
before de-energizing of the first magnet oc 
curs, the second armsture can only descend 
far enough to bring the respective rod 93 to 
a horizontal position across and in contact 
with the bearing 92, which stops it and thus 
prevents further descent of the second arma 
ture until the first electro-magnet is 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 SS 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 88, and the sounders will these fore 
R harder against the strings in playing; 
ut the pressure has thus been regulated to 

produce a gradual crescendo. Obviously, if 
the order of energizing the two magnets SS 

of the sounders will be similarly regulated to 
produce a gradual decrescendo. The salue 
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 S8 are energized in suc 
cession and the energizing of both is 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 aforesaid patent, each row of the finger 
ing-device magnets consists of twelve of such 
magnets, 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 

It is desiraile 
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the end of its series of magnets nearest the 
rear end of the violin, by adding two for the 
A-string and one more for the E-string to the 

65 tures are formed horizontal recesses, like the same end of the electro-magnets over the 
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A-string; by adding three more magnets for 
the E-string 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-narined string, which said added devices 
are separate from each other, or not linked 
one to the other as are the first 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 electro 
magnets added to the rows thereof over the 
E, f) and G strings are denoted by the char 
acter 70° and the plunger-rods they control 
by the character 76°, those added to the row 
over the A-string, for fingering that string, 
are denoted by the character 70 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-circuit 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 up and a branch u' 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 
line at through the motor-governor C; and, 
as in the aforesaid patent, the branch us' 
leads to one side of the cut-out device I, the 
opposite side of which is connected by a wire 
us 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 
the roller 15, permitting that contact to bear, 
through the said perforation, against the said 
contact-roller, though this engagement, is 
only momentary, since the perforation is nec 
essarily Sinal and the inertia of the sheet 
driving mechanism carries the perforation 
beyond the contact in its path, to interpose 
the insulating paper between it and the roller 

15. When the aforesaid momentary con 
tact-engagement occurs, the motor is cut out 
of the circuit. 

In the travel of the music-sheet the con 
tacts engage, through its perforations, the 
roller 15 and close ; 
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 88 
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 
minel of a branch of the circuit. Each of 
these branches denoted by the reference 
character 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 magnets 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 which 
is the particular contact that controls the 
magnet 70 for actuating the first fingering 
devicemagnet over the G-string to engage 
the latter at the g-sharp position thereon. 
When a perforation in Re traveling music 

ranches of the circuit 
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sheet registers with the contact last referred 
to, the circuit closes over the wire w, roller 
15, said contact and the branch-wire u" 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 wires at 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 connect with the 

C. 

return-wire ui, and each of the three suc- . 
ceeding groups of wires it, constituting, 
respectively, twelve branches w” leading 
through the D-string magnets, fourteen 
branches w leading through the A-string 
imagnets, including the magnets 70', and 
twenty-two branches 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 'u'. All the tin 
gering-device magnets for each string are 
tlus each connected by one of the branches 
at with a different, contact. and the branches 
for the fingering-device magnets for each 
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string have a common part, including a ment, of a sounding device supported adja 
sounding-device magnet 49. Each of the 
four branch-wires u" leads from its contact 
20 through a different picker-device magnet 
70 and connects with the return-wire is: 
but to the section of each branch wire us that 
connects with the return-wire is connected a 

Io 

wire w leading to the adjacent end of the re 
spective contact-bar S7", and the 'corre 
sponding end of the companion contact-bar 
87 is connected by a wire us with the line 
which leads to the return wire w8 of the fin 
gering-device magnets which belong to the 
string upon which the respective picker-de 
vice acts. The purpose of this arrangement 
is to cause the switch S7, 87 to short-circuit 
the sounder-device magnet49 when a picker 
device on the string to which that magnet 
belongs is operated, the fingering devices re 
maining in condition to be controlled by the 
music-sheet. From this, it will be seen that 
when one of the magnets 70 is energized to 
depress a picker, the stud 76 on the rod 76 
will engage the bar 87 and carry the latter 
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by Letters Patent is 

downward into contact with the bar 87. 
This makes a short circuit between the 
branch u" and the branch u and conse 
(uently counpletes the circuit between the 
branches u and li" without energizing the 
sounding device magnet 4 with which the 
particular picker depressed is in line. - The 
four branches up” in the group succeeding in 
the direction toward the right, the branches 
?u", lead each through a different magnet 88 
to the return-wire w; at us", for regulating 
the sounder-pressure against the strings in 
the maniher described: The branch-wire 
us' leads through the depressor-magnet 53 to 

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

Fig. 21 also has indicated upon it at K the 
tuning adjuncti, which is the same as that of 
the aforesaid patent and needinot, therefore, 

What I claim as new and desire to secure 
1. In combination with a stringed instru 

ment, a sounding device supported adjacent 
to a string of the instrument and comprising 
a sounder on a rotatable shaft, means for rol 
tating said sounding device, and a sounder 
shaft reyersing device connected with said 
shaft. . . . . . . . i. i. 

2. In combination, with a stringed instru ment, a sounding device supported adjacent 
to a string of the instrument, and comprising 
a rotatable sectional shaft having its sections 
pivotally connected together end to end and 
: Sounder on the forward shaft-section, means 
for rotating said sounding device, and a 
sounder - shaft reversing device connected 
with the rear section of said shaft. 

3. The combinatin with a stringed instru 

cent to a string of the instrument and con 
prising a sounder, a rotatable shaft on which 
said sounder is mounted, means for rotating 
said shaft and means whereby the direction 
of rotation of said shaft can be reversed. 
ment, of a sounding device supported adja 
cent to a string of the instrument and com 
prising a sounder, a rotatable shaft on which 
the sounder is mounted, means for rotating 
said shaft and controllable means for revers 
ing the direction of rotation of said shaft. 

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

6. In combination with a stringed instru 
ment, a sounding device comprising a rota 
tory shaft and a sounder for a string on said 
shaft, and a reversing device comprising a 
driving pinion loosely mounted on said shaft, 
a pinionfirmly mounted on the shaft and an 
intermediate pinion loosely supported on the 
shaft to be rotated about the latter and mesh 
ing with said two first-named pinions, a 

4. The combination with a stringed instru 

ratchet encircling said intermediate pinion 
and having a normally locked engagement 
therewith, and ratchet-arresting means, for 
the purpose set forth. w 

7. In combination with a stringed instru 
ment, a sounding device comprising a rota 
tory shaft and a sounder for a string on said 
shaft, and a reversing device comprising a 
drive-pulley and a pinion thereon loosely . 

the return-wire, w to energize that magnet, 
for the purpose described whenever the con 

supported on said shaft, a pinion firmly 
mounted on the shaft and an intermediate Spring-pressed pinion loosely surrounding the 
shaft to be rotated about the latter and 
meshing with said two first-named pinions, 
an annular ratchet loosely surrounding the 
shaft and having a closed side containing 8, 
slot through which said intermediate pinion 
extends 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 stringed instru 
ment, a sounding device comprising a shaft 
formed of flexibly connected sections with a 
sounder for a string on the forward section, a 
sleeve having a tube extending longitudi 
nally through it, and in which the rear shaft 
section is rotatably mounted; aboveled pin 
ion rigidly mounted on the rear end of said 
shaft, a hub loosely mounted on said sleeve 
adjacent to said pinion, a beveled pinion 
journaled on said hub and meshing with said 
rigid pinion, an annular ratchet having a 
closed slot-containing side and provided with 
a sleeve-extension loosely. Surrounding said 
tube to cause the ratchet to encircle said hub 
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therewith, a stop-rod connected with the a 
mature to be reciprocated thereby relative to 

Io 

and a sounder thereon adapted to sound said 
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and the pinion thereon with the latter cross 
ing said slot, a spring connecting said hub 
and ratehet, a drive-pulley loosely mounted . 
on said sleeve and provided on one face with 
a beveled pinion meshing with said pinion on 
the hub, and an electro-magnet mounted 
over said ratchet and having, to engage 

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 lounted shaft 
string, said sounding device including an 
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, each branch including one only 
of said fingering - device magnets and the 
connion part including the sounding-device 
Inagnet, 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 ill 
dependently of the neck of the instrument 
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-board. 

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. 
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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 fingerboard 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 a self-playing stringed instrumen, 
the combination of a easing in which the it 
strument is mounted, the strings of their:- 
strument, an upright housing provided with 
an arm extending lengthwise over said 

9 

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 said sounder-devices to a lower 
plane relative to said strings, for the purpose 
set forth. 

15. In all electrig self-playing stringed in 
which the instrument is mounted, the strings 

said strings rotatory sounder - devices Sup 
ported on said arm, a depressor-device com 
prising a lever fulcrumed 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 magnet is included, for the purpose set 
forth. t & 

16. In a self-playing instrument, the com 
bination with a string, of a sounding device 
including an electro-magnet, a fingering-de 
vice including an electro-magnet, an electric 
circuit including said magnets in series and 
having a branch, a picker device including 
opening and closing device and connections 
whereby said sounding device magnet may 
be short circuited, comprising normally sep 
arated contact bars ind means for bringing 
them into contact when 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 
series and having a branch, a picker device 
comprising an electro-magnet in said branch, 
an armatire carrying rod provided with a 
stud and terminating in a head having piv 
otally supported upon it afinger, a stop rod 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. 

8. in a self-playing stringed instrument, 
the combination with a string, of a sounding 
device including an electro-magnet adapted 

inet and adapted to finger said string when 

vice magnets being included in a different 
one of said branches with their common part 
including the sounding device magnet where 
included in series with said sounding device 
inagnet; a picker device including an electro 
inaghet, in another of said branches, a circuit 

of the instrument, an upright housing pro 
vided with an arm extending lengthwise over 

said armature and an electric circuit in which 

an electro-magnet in said branch, a circuit. 

to sound said string, a plurality of fingering 
devices each provided with an electro-mag 

strument, the combination of a casing in . 
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electric circuit including said magnets in . 
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its magnet is energized, an electric circuit 
having branches, each of said fingering de 

by each of ssid fingering device magnets is 
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ceiling a lid closing { 
wherely said so inding device magnet can 
be short circuited, comprising normally sep 
arated contact, 

is operated. m 
19, in an electric self-playing stringed in 

strument, tie combination with a casing 
supporting the aris, of a circuit having 

motor, an electrical contact 

1. 

roiler in said circuit, and means for feeding 
a perforated music-siheet across said roller: 
contiet inger's co-operating with said roller 
through perforatiots in said sheet sounder 
devices for the stirings, each including an 
electro-inagnet, fingering devices for the 
strings, each including an electro-liagnet, 
lugs on the armatures of the sounding-de 
vice magnets and a rocker-iar in the paths 

gers, and a regulator comprising Rs 

S. gie tS. electro-has Supported at Successively 
increasing distances from said sounding-de 

bai's and Jeans for bringing 
them into contact when said picker device 

ice and connections vice magnets, rods connecting the aili 
tures of said regulator-inagnets with 8: it 
rocker-bar, said arnatures containing literi 
recesses, rods extending between said aris 
tures with their ends confined in tha recesses, 
and a fixed bar extending across the series 
of Said strinatures and having tiepending 
knife-edges between the 3rmatures in the 
paths of said last named rods, said ingering 
device magnets being each connected by one 
(if said branches with one of Said cant: {{. 
fingers and the branches for the fingering-le 
vices of each string having a coin}{r} }:2. ' 
including a sounding - device: imaglet, all, 
others of said contacts being each coinine: Cec 
by a braich with one of said 'egulato'-lag 

, 

| Reis. 
E. E. S.N. E. 

In the presence of.-- 
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