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7o all whom it may concern:

Be it known that I, Davip R. Apasson,
a subject of the King of Great Britain, and
a resident of the borough of Brooklyn,
county of Kings, State of New York, have
invented certain new and useful Improve-
ments in Violin-Playing Attachments for
Piancs, Pipe-Organs, or Similar Instru-
ments, of which the following is a specifi-
cation.

My invention relates to a violin playing
attachment for pianos, pipe-organs or other
similar instruments, whereby a stringed in-
strument may be played from the keyboard
of the piano or organ or such instrument.

Particularly my invention is directed to
the playing of a stringed instrument by the
use of a reciprocating bow and performing
this function automatically from the pianc
or organ keyboard.

Devices for playing stringed instruments
from the keyboard of a piano or organ have
been devised heretofore, but have been com-
plicated and impractical of commercial op-
eration for various reasons.

T have applied my invention by making
use of two separate bows so arranged as to
move in opposite directions to each other,
and have provided means whereby oniy one
of the bows would be in contact with a
string at a time, the bow which is in con-
tact with a string at any given time being
the bow which is then moving in the region
of its maximum speed.

I have illustrated one embodiment of my
invention in the accompanying drawing
forming part of this specification, and refer-
ence is had thereto, in which— :

Figure 1 shows an elevation of the me-
chanical features of the invention;

Tig. 2 shows a plan view of Fig. 13

Fig. 3 shows a detail on a large scale of
the fretting or stopping device;

Tig. 4 shows a diagram of the electrical
circuits involved;

Fig. 5 shows a chart giving the proper re-
lation between the driving means and the
commutator for operating the electrical cir-
cuits; and

Tig. 6 is an enlarged detail section on the
line 6—6, Fig. 8, looking in the direction of
the arrow.

Fig. 7 shows a piano keyboard embodying
certain features of my invention.

In Fig. 1 are shown standards 1, 2 and 3.

Mounted in the standard 1 is a shaft 4 hav-
ing cranks 5 and 6, mounted thereon at 90°
from each other. Attached to the crank 5
is a rod 7 which is pivotally attached to =
member 52 which is pivoted at 55, and to this
member 55 is pivotally secured a connecting
rod 53, and to the connecting rod 53 is piv-
otally attached a reciprocating member 8
which acts as the supporting member for the
bow 9. Similarly connected to the crank 6
is a rod 10 pivotally connected with the
member 56, which is also pivoted at 55, and
to the member 56 is pivotally attached the
connecting rod 54 which in turn is pivotally
attached to the reciprocating member 11, as
best shown in Fig. 2. The member 11 acts
as a sapport for the bow 12 in the same man-
ner that the member 8 acts for the bow 9.
The members 8 and 11 are suitably mounted
in the guides 2 and 3 so that they will easily
reciprocate therein,

Suitably mounted and supported beneath
the bows 9 and 12 is a stringed instrument
13 having a string 14 thereon. The particu-
lar construction of the stringed instrument
forms no part of my invention and it is
shown merely in outline. This instrument
has the usual tail-plece 14°, bridge 15 and
key 16 for tuning it. If an instrument hav-
ing a single string is used, I prefer to make
the neck longer than the usual violin so as
to increase the range of pitch.

A suitable motor device is shown at 17
for driving the shaft 4. This motor device
may be an electric motor, or any other suit-
able device, or the shaft 4 may be hand-
operated if so desired.

On the side of the standard 3 away from
the shaft 4 are guides 18 and 19 through
which the members 8 and 10, respectively,
are freely movable. These guides are adapt-
ed to be drawn down by the electro-magnets
20 and 21, respectively. When the guide 18
is drawn down against the action of the
spring 22, the member 8 is drawn down so
as to bring the bow 9 in contact with a
string. Likewise, when the guide 19 is
drawn down in opposition to a correspond-
ing spring (not shown), the member 11 is
drawn down to bring the bow 12 into con-
tact with a string. As hereinafter explained,
these guides 18 and 19 are mever drawn
down simultaneously. :

In Fig. 3 is shown an enlarged view of the
apparatus for stopping or fretting the
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string. This has standards 24 and 25. To
the upper end of the standard 25 is pivoted
a member 26 at the point 27. Through the
member 26 is fastened an adjustable screw
28 having a lock-nut 29 thereon.
to the standard 24 at the point 30 is a mem-
ber 31 having a projection 32 on one side of
the point 30 adapted to contact with the end
of the screw 28. The other end of the mem-
ber 31 has provided thereon a suitable pro-

jection 83 of the shape shown in the detail

view in Fig. 6. On the member 26 iz a cor-
responding projection 34. These projec-
tions are for the purpose of getting a point
contact or grip on the string 14 so that the
same may be fretted truly and accurately.
Provided on the standard 24 is a coil-
spring 35 having one end rigidly fastened
to the standard 24 and the other bearing
against the end 32 of the member 81. This
spring normally keeps the projections 83 and
34 out of contact with the string. 7
Arranged on the end of the member 26 is
an armature 86 arranged to be attracted by
the electro-magnet 37 at a suitable time, as
will be hereinafter explained. When the
magnet 37 is energized the armature 36 will
be drawn down, which, in turn, will move
the member 26 around the pivotal point 27
and at the same time, the screw 28 will
strike the end 32 of the member 31 and move
it around its pivotal point 30, thereby rais-
ing the end having the projection 83 there-
on and causing the projections 33 and 34
to rigidly clamp or fret the string 14 with-
out moving the string away from the bow or
varying the tension on the string.
Arranged on the shaft 4 is a commutator
shown diagrammatically in Figs. 4 and 5.
This commutator. consists of a piece of in-
sulation having mounted thereon four me-
tallic members or segments 38, 39, 40 and
41. These metallic members are arranged
to cover each approximately a quarter of the
circumference of the commutator and are of
equal length and equally separated, as shown
in Figs. 1, 4 and 5. These segments are ar-
ranged so that they can be adjusted longi-
tudinally so as to vary the distance between
their ends. They are all electrically con-
nected together as illustrated in Figs. 4 and
5. DBrushes 42 and 43 are arranged to co-
operate with the commutator and the brush
42 is adapted to engage the contacts 38 and
39 and the brush 43 to engage the contacis
40 .and 41, as shown in Fig. 4. These brushes
come in contact with the segments alter-
nately and at a predetermined time depend-
ing upon the relation between the position
of the respective contacts and the erank arms
5 and 6 mounted on the shaft 4. The ar-
rangement is such, as is shown in Fig. 5, that
only one of the brushes is in engagement

with one of the segments 38, 39, 40 or 41 of
the commutator at a time so that the bow

Attached -
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which is controlled by that segment is at that
time moving in the region of its maximum
speed. The relation of these members will
be best understood by referring to Figs. 4
and 5 in reading the operation of the device
which is as follows:

The motor 17 is started rotating at the
proper speed and thus rotates the shaft 4,
the commutator and the crank arms 5 and
6, thereby reciprocating the bows 9 and 12.
The circuit of the battery 44, including the
magnets 20, 21, is open at the switch 45 and
the circuit of magnet 37 at the contacts on
keys 46. - The switch 45 is controlled from
the piano or organ keyboard, each key 46
being adapted to control the closure of the
switch 45 and arranged to close the contacts
on the keys 46, making a circuit through
the magnet 37, which controls the fretting
of the string 14. Placed upon the element
49 and underneath each of the keys 46 is a
projection 57, so that when a key 46 is
pressed downwardly, as shown in Fig. 4,

“the switch 45 will be closed, as will readily
be understood from the drawing. It is un-

derstood that there is a separate magnet
37 for each key on the keyboard and that
each one of the magnets controls a separate
device, as shown in Tig. 8, for fretting the

string to "give different tones depending g

upon the key of the keyboard which is oper-
ated at that time. There may, or may not,
be a plurality of switches 45 as there are
only two magnets 20 and 21 which control
the operative engagement of the bows on
the string. When 1t is desired to bring the
stringed instrument into operation, the
switch 47, which will be accessible from the
keyboard, is closed, and when the keys 46

are operated a circuit will be closed from 1.

the battery 44 through the switch 45, and
through one or the other of the magnets 20
or 21 depending upon which of the brushes
42 or 43 is at that instant in engagement
with a segment of the commutator. We
will assume that the switch 47 has been
closed and that the brush 42 is in contact
with the segment 38 as shown in Fig. 4. In
that instance the circuit would continue
through the manget 21, brush 42, segment
38, segment 40, segment 41, line 48 to the
other side of the battery. At the time the
keys 46 are operated, the contacts on the
operated keys 46 would be closed and the

switch 45, as shown diagrammatically in

Fig. 4, will be operated upon the operation
of the key 46 as the switch 45 is mechani-
cally connected to the keys 46 by -the mem-
ber 49. TIn the construction as shown in
Fig. 7, the same effect will be produced by
the closing of the contacts 61, one of which
is on each of the keys 46. The contacts
61 are all connected together as shown in
the drawing. The closure of the switch 45
or the contacts 61 will close a circuit through
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a magnet 37 including only a part of the
battery as follows: contacts on keys 46, line
50, magnet 37, line 31, wire 48, switch 47
to the other side of the battery. When the
magnet 21 is energized the member 11 will
be pulled down through the guide 19, and
by reference to Fig. 5 it will be seen that
the crank 6, at that time, is in such position
as to move the bow 12 at its maximum speed.
If the key remains down until the segment
38 passes from under the brush 42, the brush
43 will then engage with the segment 40, and
the magnet 20 will be energized and thereby
pull down the member 8 and bring the bow
9 into contact with the string. At the same
time the magnet 21 will have been demag-
netized, and the spring will have drawn
the bow 12 away from the string, this change
of bows having been made without interrupt-
ing the flow of the tone of the string. By ref-
erence to I'ig. 5 it will be seen that when the
brush is on the contact 40, the erank 5 is
in position to move the bow 9 at its maxi-
mum speed. When the commutator passes

5 so that the brush 42 engages the contact 39,

the same situation as when this brush en-
gaged the contact 38 will obtain, except
that the member 6 will move the bow 12
in the opposite direction. When the com-
mutator passes so that the segment 41 en-
gages the brush 43 the bow 9 will be again
brought into contact with a string, but at
this time the crank 5 is moving the bow in
the opposite direction. If at any time dur-
ing this period the operator presses another
key or keys, the only thing which will hap-
pen will be that the corresponding magnet
87 will be energized to vary the pitch of the
string. It will be noted, also that during
any part of the revolutions of the commu-
tator whenever a key is pressed on the key-
board the bow, which is at that time moving
in the region of its maximum speed, will
be brought automatically into engagement
with the string and will remain so until the
other bow reaches an equal or greater speed
at which time the bows will be shifted with-
out interrupting the flow of the tone from
the string. This is true regardless of when

the operator begins, as well as regardless of

which key is at first pressed. If, at any
time, during this interval, the operator does
not hold down a key, the circuits will be
automatically interrupted by the switch 45
and contacts on the keys 46 so that no sound
will be emitted from the instrument al-
though the bows continue moving.

The arrangement shown in Fig. 7 is such
that as each of the keys 46 is pressed down-
ward, the two sets of contacts are closed,
that is to say, contacts 45 and 61. It will
be noted that all of the upper contacts 61
are connected together by conductor 60, and
also all the upper contacts 45 are connected
together by conductor 59. Each of the

8

lower contacts 61 leads to a coil 37 for oper-
ating the fretting arrangement shown in
Fig. 3. whereas all the lower contacts 45
are connected together, and all of thess con-
tacts are connected to the coils 21 and 22 by
means of a conductor 58 By this arrange-
ment, each time a key is operated a circuit
is closed to the coils 21 and 22, and also a
cireuit is closed to the fretting coil 87 of the
particular key operated.

It will be noted from the above that I
have disclosed a simple form of apparatus
which embodies the advantage of having
a reciprocating bow in contact with a string
to produce the sound and also arranged so
as to have a bow going at substantially con-
stant speed at all times when in contact
with the string and that this condition exists
automatically and in the proper sequence
and gives the most desirable result obtain-
able by mechanical means. I have operated
the device above described and have found
that it is entirely satisfactory and practical.

While T have described my invention and
have referred in the claims to the fact that
the bows engage the same string, I wish it
to be understood that by “the same string”
is meant the same musical string as distin-
guished from the same physical string, as
obviously, if two separate mechanical strings
were exactly alike as far as their musical
quality goes, they would be in effect the
same musical strings, and the claims are
to be read with the above meaning.

While I have shown one embodiment of
my invention, I wish it to be understood
that T am in no wise limited to the exact
embodiment shown, but intend to limit my
invention only by the claims attached hereto.

Having described my invention, what 1
claim as new and desire to secure by Letters
Patent is—

1. In a device of the character described,
the combination of a stringed instrument,
two bows for operative engagement with the
same string thereof, means for moving said
bows in opposite directions, and means for
causing both of said bows to engage said
string but only one of said bows to engage
with said string at a time.

2. In a device of the character described,
the combination of a stringed instrument,
two bows for operative engagement with
the same string thereof, means for moving
said bows in opposite directions, means for
causing said bows to successively engage
said string and means for fretting the string.

3. In a device of the character described,
the combination of a stringed instrument,
two bows for operative engagement with the
same string thereof, means for reciprocating
said bows at different speeds and means for
bringing said bows into contact with said
string successively, whereby both of said
bows may engage the same string at differ-
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ent times to produce a relatively long contin-
uous tone.

4. In a device of the character described,
the combination of a stringed 1nst1umenp
two bows for operative end‘lgement with the
same string thereof, and means for giving to
said bows a recmroca,tlncr movement and
means for brmorm«r ‘them successively inte
sole engagement ; with said string.

5. In a device of the character described,
the combination of a stringed instrument.
two bows for operative engagement with
the same string thereof, rotating means for
giving to said bows a 1emp10cet1ncr move-
ment, means for moving said bows 1nto suc-
cessive ‘engagement with said string, and
means for fretting a string while in contact
with a bow.

6. In a device of the character described,
the combination of a stringed instrument,
two bows for operative engagement with the
same string thereof, and rotating means 90°
apart for giving a remprocatmcr movement
to said bows so that each bow reaches its
maximum speed in each direction when the
other bow is in its region of minimum
speed and automatic means for bringing the
one of the bows into engagement with said
strlng which is at that time moving in the

egion of its maximum speed.

7. In a device of the character described,
the combination of a stationary stringed in-
strument, two bows for operative engage-
ment with the same string thereof, rotating
means 90° apart for giving a re01procat1ng
movement to said bows so that each bow
reaches ‘its maximum speed in-each direc-
tion when the other bow is in its region of

1,397,479

minimum speed, means for alternately rais-
ing and lowering said bows, means for bring-
ing said bows into contact with said Stlln“f
alternately, and -means for {retting the
string in contact with a bow.

8. In a device of the character descrlbed,

the combination of a stationary stringed in-

strument; two bows for operative engage-
ment with the same string thereof, rotating
means 90° apart for giving a 1e01proeat1ng
movement to said bows so that each bow
reaches its maximum speed in each direction
when the other bow is in its region of mini-
mum speed, means for pulhno said bows
successively into engagement with said
string and means for varying the pitch of a
strlng without changing the tension thereof
while a bow is in contact therewith.

9. In a device of the character described,
the combination of a stationary stringed in-
strument, two bows for operative engage-
ment with the same string thereof, a crank
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shaft having means thereon nmety degrees

(90°) apart for giving: a reciprocating
movement to said bows, so that each bow
reaches its maximum speed in each direction
when the other bow is in its region of mini-
mum speed, magnets for pulling said bows
successwely into engagement with said
string, magnetically .operated means for
fretting said string and means operated by

“said crank shaft for automatically maintain-

ing the bow which i moving at a maximum
speed in engagement with said string.

In testimony whereof, I have signed my
name to-this spee1ﬁcat10n

DAVID R. ADAMSON.
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