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To all whom it may concern:

Be it known that I, Lupwic¢ Baspe, sub-
ject of the Tmperor of Austria-Hungary,
residing at Schischka, near Laibach, in Car-
niola, Austria-Hungary, have invented cer-
tain new and useful Improvements in Auto-
matic Piano-Violins, of which the following
is a specification.

This invention has for its 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 is

‘adapted to be pressed against the string or

strings of the suitably supported instrument
by means of bellows or the like. The bow
carrier is guided longitudinally along two
smooth stretched cords or wires and is con-
nected to an endless cord or the like pass-
ing over guide pulleys which are adapted
to be pressed separately by means of bellows
likewise operated by air suction, or the like
against friction pulleys which are rotated
either temporarily or continuously, for the
purpose of causing the bow to make its bow-
ing movement upon the strings. These fric-
tion pulleys are conveniently conuected to-

gether by a crossed cord or the like whereby.

they ave votated. According as one or the
other guide pulley of the cord or the like
connected to the bow carrier, is 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 its respec-
tive friction pulley and removing it there-
from, detached bowing effects in one and the
same direction can be produced. Staccato
playing can also be executed in this manner.
For producing tremolo effects, the string of
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 air suction apparatus, o
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as to present any desived string to the bow.
The control of the air suction for producing
the various positions and movements is ef-
fected in the ordinary way by means of a
perforated music strip or sheet in a well
known manner.

The invention is illustrated in the accom-
panying drawings in which:

Figure 1 1s 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 is a cross section on
the line 3—3 of ¥ig. 2, drawn to a larger
scale and Fig. 4 is an elevation of a portion
of the bowing mechanism. Fig. 5 is a side
elevation partly in section and Iig. 6 is an
end elevation of a bowing mechanism with
direct driving of the bow. Fig. 7 illus-
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 furnished
with a single string 1 is supported on a
table or the like and the bowing rnechanism
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
hollow 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, in
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 of
the said box. The box 7 that constitutes the
support of the bowing mechanism carries
at its ends wide cross pieces 12 covered with
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strips 11 (Fig. 8) of felt or leather and

formed with side notches 13 through which |

pass two parallel guides formed of cords or
wires 14: stretched between votary pegs 13.

The box 7 is connected by means of hooks
or clips 16 on its 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 wechanizsm along the
cords or wires 14 wlhereby the bow 8 i«
caused to malke its bowing movement, <o
that if it has been brought against “the
string 1 by the air having been sucked from
the bellows 6 it will canse the string 1 to
sound.

I the construction =hown in Figs.

1 to 4,
the movement of the cord or the like 19 is
produced by the following means: Friction
pulleys 20. 21 which ave vetatable in fixed
bearings are arranged above the pulleys 17,
18 and are connected to each other by a
crossed cord or the like 22, One of the frie-
tion pulleys is rotated permanently in one
cdirection and produces by means of the
crossed cord 22 a rotary movement of the
other friction pulley in the opposite direc-
tion. The pulleys 17, 18 ave adjustable
separately and, in the example shown, ave
nounted on levers 24 fulerumed at 28, Ae-
cording 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
ong or the other direction.

The bringing of the guide pulleys 17, 18
against their vespective friction pulleys 20,
21 is cffected preferably by pneumatic
means.  for this purpose the levers 24 are
connected by means of hanging rods 25 to
the moevable bottoms 28 of the respective
bellows 26 which are mounted on the fAxed
Trame parts 27 and from which the air is
sucked through the pipe 29. The upward
movement of the parts 28 and 25 due to this
suction raises the guide pulleys 17. 18 re-
spectively against the friction pulleys 20,
21. - The rotation of the friction pulleys 20,
21 is conveniently derived from the shaft 30
of the suction-producing apparatus, as in-
dieated in Fig. 4.

Tn the construetion shown in Figs, 5 to 7,
the pulleys 17, 18, contrary to the ar range-
ment shown in Figs. 1 to 4. are mounted to
rotate in fixed bearings so that the bow car-
rier 7 is not subjected to appreciable varia-
tions of position in the vertical divection.

On the shaft 30 of each of the two pulleys
there is fixed a pulley o to which is fastened
one end of a cord or the like 81 that, after
having been passed one or more times around
the pulley o, is attached at its other end fo
the movable part 28 of a bellows 26°. The
latter communicates through the pipe 297
with the air suction apparatus. The two
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cords 31 are laid around their vespective pul-
leys o in such a manner that the operation.
that is, the collapse of one bellows causes
the bow carrier 7 with the bow 3 to move in
one divection, while at the same time the
other bellows is expanding aud vice versa.
The two bellows 26’ may also be arranged

SN
3

cloze together as shown in Fig. 7, for the
purpose of avoiding long pipe connections.
I such a ease the two bellows act Hpon one
and the same pulley o arcund which a cond
317 08 passed that s secured thereto al one
point and is attached at one end to the moy-
able part 287 of one bellows and af its other
end to the movable part of the ofher hellows.

For the purpose of producing tremolo of-
feets the string holder is constituted hy (he
upper end of @ Tever 33 (Tig. 8) which is ful-
crumed at 32 on the support for the insiin-
ment and 1s connected by means of an ad-
justable rod 24 to the movable part 35 of »
bellows  36.  This bellows communnicnies
through a pipe 37 with the aiv suction anpa-
ratus. By alternately sucking the alr from
the bellows and admitting it into the Ia tter,
the string will be stretched and slackened al-
ernately as required for the production of
tremole effects.

The various puneumatic devices (the hel-

pipes (9, 29 and 37) to an air-suction appa-
atus of any suitable kind.

The improved bowing apparatus allows of
producing various musical eflects, such as
staceato, plzzicato and tremolo plaving, sus-
tained o1 short bow notes, cte.

I claim:

1. The combination with a stringed in-
strument and a bow for vibrating the strings
thereof, of an endless flexible earrier connect-
et with and supporting the bow in operative
relation to the instrument, means to recipio-
cate the carrier, and means to move the bow
to and from the strings of the instrument.

2. The combination with a stringed in-
stiiment and 2 bow for vibrating llm‘:-:tl‘in;z.»;
thereof, of an endless flexible earrier con-
nected with and supporting the bow in op-
erative relation to the instrument and puet-
maties to move the bow to and from the
strings of the instrument.

3. The combination with a stringed in-
strument and a juxtapositioned bow 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,

4. The combination with a stringed instru-
ment and a juxtapositioned bow for vibrat-
ing the strings thereof having a vigid frame,
of pneumatically operated sapports for gaid
frame adapted to move the bow to and from
the strings, a flexible member carrying the

lows 6, 26, 26" and 36) are connected by

90

100

116

115

126

125

s el



-y

10

15

20

25

30

901,596

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 instru-
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 instru-
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 with 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 instru-
ment and a juxtapositioned bow adapted to
vibrate 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 with the box, a flexible member
connected with the box, pulleys on which
the flexible member is mounted, and pneu-
matically operated means for oscillating the
pulleys.

8. The combination with a stringed instru-
ment and a juxtapositioned bow, of pneu-

8

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 flexible carvier
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 subscribing wit-
nesses.

LUDWIG BAJDE.
‘Witnesses :
Joser RUBERNE,
Avcust FUGGER.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Pa‘ce_nts.
Washington, D. C.” ’

40

50

55

60



