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To all whom it may concern:

Be it known that I, Lupwic Baspg, sub-
ject of the Bmperor of Austria-Hungary,
residing at Schischka, near Laibach, i Car-
niola, Austria-Hungary, have mvented cer-
tain new and useful Improvements 1 Auto-
matic Piano-Violins, of which the Tollowing
is a specification.

This invention has for 1ts object to pro-
vide an apparatus for operating the strings
of mechanical bow-instruments having one
or more strings, by means of which the
strings of the instrument can be operated
across their length for producing the bow
notes and also along their length for pro-
ducing tremolo effects. The bow notes are
produced preferably by means of an ordi-
nary bow having a stick formed of an iron
tube, which is mounted on a carrier and 1s
adapted to be pressed against the string or
strings of the suitably supported mstrument
by means of bellows or the like. The bow
carrier is ouided longitudinally along two
smooth stretched cords or wires and 1s con-
nected to an endless cord or the like pass-
ing over guide pulleys which are adapted
to be pressed separately by means o1 bellows
likewise operated by air suction, or the hke
against friction pulleys which are rotated
either temporarily or continuously, for the
purpose of causing the bow to make 1ts bovw-
ing movement upon the strings. These fric-
tion pulleys are conveniently conuected to-

oether by a crossed cord or the like whereby

they ave rotated. According as one or the
other guide pulley of the cord or the like
connected to the bow carrier, 1s pressed

against its respective friction pulley, the bow

is thereby caused to move in the one or the
other direction. By alternately pressing one
or the other guide pulley against 1ts respec-
tive friction pulley and removing 1t there-
from, detached bowing effects in one and the
same direction can be produced. Staccato
playing can also be executed 1 this manner.
{for producing tremolo effects, the string ot
the instrument is connected to the movable
part of a bellows or the like operated by
means of the air suction apparatus, where-
by the string can be pulled and released
alternately by moving the said part of the
bellows to-and-fro. In the case of an instru-

ment having several strings, it can be ar-

ranged to be rocked on its longitudinal axis,
preferably by pneumatic means derived
from the aforesaid ailr suction apparatus, <o

as to present any desived string to the bow.
The control of the alr suction for producing
the various positions and movements Is ef-
fected in the ordinary way by means of &
perforated music strip or sheet in a well
known manner.

The invention 1s illustrated in the accom-
panying drawings in which:

Figure 11s a side elevation partly in vertical
section of one constructional example of the
improved bowing apparatus operated by
means of friction mechanism,applied to a one-
stringed instrument; Fig. 2 is a plan of the
same apparatus; Fig. 3 1s a cross section on
the line 3—3 of Tig. 2, drawn to a larger
scale and Fig. 4 is an elevation ol a portion
of the bowing mechanism. Kig. 5 is a side
elevation partly in section and I1g. 6 1s an
end elevation of a bowing mechanism with
direct driving of the bow. Fig. 7 1illus-
trates a modified arrangement of the bellows
for actuating the bowing mechanism and
Fig, 8 illustrates an arrangement for pro-
ducing tremolo effects.

As shown, the instrument 2 iurnished
with a single string 1 is supported on a
table or the like and the bowing rhechanism
is arranged above it, consisting of an ordi-
nary adjustable bow 3 the frame of which
is preferably composed of an iron tube for
the purpose of avoiding deflection. The
bow 1s fixed to two suspension members 4, 4
capable of being lengthened and shortened,
each pivoted to the movable top 5 of a bel-
lows 6. The two bellows 6 are mounted on a
wllow box 7 which is arranged parallel to
the bow 3 and carries adjustable springs 8.
The latter act with their ends upon the mov-
able top 5 of the respective bellows and have
a tendency to keep the bellows expanded, 1n
which position the bow 3 is kept raised, that
is, away from the string 1. The bellows 6
communicate with each other and with a
flexible pipe 9 through which the air can be
sucked from the bellows, whereby the latter
are caused to collapse in opposition to the
action of springs 8, so as to allow the bow
3 by means of its suspension members 4 to be
brought down with its horsehair against the
string 1. The bellows, preferably communi-
cate through holes 10 with the cavity of the
box 7 and the latter communicates with the
flexible pipe 9 that is mounted in the top ot
the said box. ‘

The box 7 that constitutes tae
support of the bowing mechanism carries

| at its ends wide cross pieces 12 covered with
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strips 11 (Ifig. 8) of felt or leather and
formed with side notches 13 through which |

pass two paraiiel guides formed of cords on
wires 14 stretched between rotary pegs 15.

+he box T is conuected by means of hooks
or clips 16 on ils ends to a cord or the like
19 passing over guide pulleys 17, 18. The
movement of this cord 19 in one or the other
direction produces a to-and-fro movement
of the entive bowing wechanism along the
coras or wires 14 whereby the bow 3 -
caused to make its bowing movement, so
that 11 1t has been brought against  (the
string 1 by the air having been cucked from
the bellows 6 it will canse the string 1 to
sotnd,

tn the construction =hown in figs 1 {o 4,
the movement of the cord or the like 19
produced by the following means: Friction
pulleys 20, 21 which are vetatable in fixed
bearings ave arranged above the pulleys 17,
15 and are connected to each other by a
crossed cord or the like 22.  One of the fric-
tion pulleys is rotated permanently in one
chrection and produces by means of the
crossed cord 22 a rotary movement of the
other friction pulley in the epposite divec-
tlon.  The pulleys 17, 18 are adjustable
separately and, in the exainple shown, ave
niounted on levers 24 fulerumed at 28, Ac-
cordimg to the guide pulley 17 or 18 is
brought against its respective friction pulley
20 or 21, the cerd 19 and through it the
entire bowing mechanism is moved in the
one or the other direction.

The bringing of the guide pulleys 17, 18
against their respective friction pulleys 20,

21 18 effected preferably by  pneumatic
means.  ifor this purpose the Jevers 924 are

connected by means of hanging rods 25 to
[he moevable bottoms 28 of the respective
bellows 26 which are mounted on the fixed
Irame parts 27 and from which the air is
sucked through the pipe 29. The upward
movement ot the parts 28 and 25 due to this
suction raises the guide pulleys 17, 18 re-
“pectively against the friction pulleys 20,
21, The rotation of the friction pulleys 20,
21 18 conveniently derived firom the shaft 30
of the suction-producing apparatus, as in-
cheated in Fig, 4.

In the construetion shown in Figs. 5 to 7,
the pulleys 17, 18. contrary to the arrange-
ment shown in Tigs. 1 to 4. are mounted Lo
rotate m fixed bearings so that the bow car-

18 not subjected to appreciable varia-

rer T
tions of position in the vertical dirvection.
On the shaft 30 of each of the two pulieys
there is fixed a pulley o to which i fastened
one end of a cord or the like 81 that, after
having been passed one or more times aronnd
the pulley o, is attached at its other end to
thie movable part 28" of a bellows 9267, The
latter communicates through the pipe 207
with the air suction apparatus. The two
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cords 31 are Iaid around their respective pul-
Jeys 0 1n such a manner that the operation.
that 1s, the collapse of one bellows enuses
the bow carrvier 7 with the bow 3 to move i
one divection, while at the same time the
other bellows is expanding aud vice versa.
1he two bellows 267 may also be arraneed
cloze together as shown in Fig. 7, for the
purpose of avording long pipe connections.
tnosuch a case the two bellows act npon one
21k the same pulley o avcund which a covd
31718 passed that s secured theveto at one
point and 15 attached at one end o the moy-
able part 287 of one bellows and at ite othey
e to the movable part of the other hellows.

tor the purpose of producing tremolo of-
feets the string holder is constituted hy the
upper end ot o lever 33 (Mg, 8) which is Tul-
crumed at 32 on the support for the instin-
ment and 15 connected by means of an ad-
justable vod 34 to the mevable part 85 of »
bellows 36, This bellows communicnies
through a vipe 37 with the air suction AP -
wtus. DBy alternately sucking the air from
the bellows and admitting it into the Intter,
the string will be stretched and slackened al-
ternateiy as required for the production of
cremole effeets,

Lhe various pnewmatic devices (the hel-
lows 6, 26, 26" and 36) are connectod by
pipes (9, 29 and 37) to an air-suction a D]
ratus of any suitable kind.

Lhe tmproved bowing apparatus allows of
producing various musical eflects, cuch as
staceato, pilzzicato and tremolo plaving, sus-
tamned or short bow notes, efe.

{ clamm: _

L. The combination with a stringed in-
strument and a bow for vibrating (he strin O
thereol, of an endless flexible earvier connect-
et with and supporting the bow in cperative
relation to the instroment, means to 1eCcIPLo-
cate the carrier, and means to move the how
to and from the strings of the instrument.

2. 1The combination with = strmgeed 1n-
stinment and 2 bow for vibrating the strines
thereof, of an endless flexible earrier con-

| nected with and supporting the bow in oD -

erative relation to the instrument and plei-
matics to move the bow to and from the
strings of the instrument.

5. Lhe combination with a stringed in-
striment and a juxtapositioned how for vi-
brating the strings thereof having a rigid
frame, of pneumatically operated supports
for said frame adapted to press the bow onto
the strings, a flexible member carrving the
frame and supports, and means to recipro-
ate the carrier.

+. The combination with a stringed instyn-
ment and a juxtapositioned how for vibrat-
ing the strings thereof having a rigid frame.
of pneumatically operated supports for said
frame adapted to move the bow to and from
the strings, a flexible member carrying the
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frame and supports, supports for the flexible
member, and means to oscillate the latter
supports to reciprocate the flexible member.

5. The combination with a stringed 1nstru-
ment and a juxtapositioned bow adapted to
engage the strings thereof having a rigid
frame, of a bow support comprising a box,
an air conduit communicating with the lat-
ter, bellows communicating with the box and
connected to the bow frame, and means for
reciprocating the bow support.

6. The combination with a stringed 1mstru-
ment and a juxtapositioned bow adapted to
engage the strings thereof having a rigid
frame, of a bow support comprising a box,
an air conduit communicating with the box,
bellows connected to the bow frame and com-
municating swith the box, a flexible member
connected with the box, pulleys on which
the flexible member is mounted, and means
to oscillate the pulleys. -

7. The combination with a stringed mstru-

“ment and a juxtapositioned bow adapted to

25

30

vibrate the strings thereof having a rigid
frame, of a bow support comprising a box,
an air condult communicating with the box,
bellows connected to the bow frame and com-
municating with the box, a flexible member
connected with the box, pulleys on which
the flexible member i1s mounted, and pneu-
matically operated means for oscillating the
pulleys.

3. The combination with a stringed mstru-
ment and a juxtapositioned bow, of pneu-

e 7] ol ]

3

matically operated supports to move the bow
to and from the strings, a flexible carrier for
the supports, and pneumatically operated
means to reciprocate the carrier.

9. The combination with a stringed instru-
ment and a juxtapositioned bow for vibrat-
ing the strings thereof, of pneumatically op-
erated supports to move the bow to and from
the strings, a flexible carrier for the sup-
ports, pulleys on which the flexable carrier

is mounted, pneumatics, and flexible members

connecting the latter with the pulleys.

10. The combination with a stringed in-
strument and a juxtapositioned bow adapted
to vibrate the strings thereof having a rigid
frame, of a bow support comprising a box,
a flexible air conduit comunicating there-
with, a bellows at each end of and communi-
cating with the box, rods connecting the
movable parts of the bellows to the bow
frame, parallel guides for the box, a flexible
member connected to the latter, pulleys car-
rying the flexible member, and pneumatics
flexibly connected to the pulleys adapted to
oscillate the latter to reciprocate the flexible
member.

In testimony whereof I have hereunto set
my hand in presence of two subseribing wit-
nesses.

LUDWIG BAJDE.

Witnesses:
Joser RUBERNE,
AvucustT HUGGER.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents.
Washington, D. C.” |
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