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1o all whom 1t may corncern:

Be 1t known that I, RosErr ¥roarsporr, a
subject of the King of Saxony, residing at
Lewpzig-Tutritzsch, Germany, have invented
certain new and useful Improvements in
Preumatically-Operated  String  Instru-
ments; and I do hereby declare the following
to be a full, clear, and exact description of
the 1nvention, such as will enable others
skilled 1 the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to fig-
ures of reference marked thereon, which
form a part of this specification.

In bow-operated string instruments the
strength of tone is altered by varying the
pressure of the bow against the strings and
sitmultaneously altering the speed with
which the bow 1s drawn over the string. In
playing on a hand violin, this is readily ac-
complished, but in intruments having me-
chanically operated bows for example a ring
bow, set into operation by means of pedals
and 1n which the strings are moved into con-
tact with the bow by means of suitable keys,
the required degree of alteration of the pres-
sure and of the speed of the bow is more diffi-
cult, since 1t 1s necessary to exert a greater
pressure on the keys or to exert a correspond-
imgly more rapid pedaling or both, to pro-
cduce a like effect. This difficulty I overcome
by providing pneumatically operated means
to move the strings against the ring bow and
also by providing pneumatic mechanism for
rotating the ring bow. In such apparatus,
a more rapld pedaling will cause the bellows
to produce the necessary air pressure or if
constructed as suction apparatus the neces-
sary amount of vacuum, whereby the atmos-
phere has a greater or less pressure on the
devices or it may be that a pressure bellows
produces the necessary over pressure in a
pressure chamber.

With such a structure
the force with which the strings are pressed
against the bow is independent of the pres-
sure of the keys, and the speed of movement
of the air motor and of the ring bow is cor-
respondingly increased consequently the
regulation of the strenoth of tone will re-
sult by a more rapid or slower operation of
the bellows or pedals. My invention em-
bodying these features is shown in the ac-
companying drawings in which,

Figure 1 indicates a ring bow together

actuated by a suitable pneumatic mechanism.
I1g. 1* is an enlarged detail elevation of the
string mounts and partial section of the
sounding board. Kig. 2 is a side elevation
of a motor.

For convenience in illustrating my inven-
tion, I have assumed a pedal actuated suc-
tion bellows to be used to produce the neces-
sary suction for actuating the several mech-
anisms, the structure of said bellows form-
g no part of the present invention. The
several strings 1 are strung on holders or
mmounis 2 mounted by means of hinges 3 on
the cylindrical sounding board or resonating
chest 4. These string mounts 2 are SWUNE
outward on their hinges 8 by means of pneu-
matic devices hereinafter to be described so
that the strings 1 contact with the hair ¢ of
the ring bow 5. Each string support 2 is
connected by rod 13 to a movable member of
the bellows T situated above the sounding
board 4, which bellows is connected by con-
duits 8 to the valve seat and by a slide valve
9 and conduits 8, 10 and 11 with the main
suction conduit 19.

The slide valves 9 are retracted by SPrings
15 and 1n all conditions of operation close
their respective conduits 8. The valve 9 ig
capable of being moved against the stress of
the spring 15 by a cord 14 connected to a suit-
able key lever in order to connect the con-
duits 8 and 8” of the respective bhellows and
thereby cause the same to collapse and move
the rod 13 to swing the string mount 2 on
its hinges 3 to bring the string 1 into con-
tact with the hair 6 of the ring bow 5. As
soon as a key 1s released the valve 9 pertain-
ing thereto is retracted by its spring 15 to
uncover the end of conduits 8 and permit at-
mospheric air to enter the bellows controlled
by said valve whereupon the movable mem-
ber 7 thereof is moved to normal position
uncler the influence of the spring 16. The
ring bow 5 is carried by suitable supports
17 mounted on the ring 18 that carries a
belt pulley 19 mounted on a vertical shaft
28 passing centrally through the sounding
board or box 4. The belt or cord pulley 19
1 connected by a belt or cord 20 to the driv-
ing pulley 21 on a crank shaft 92, said crank
shaft being actuated by suitable wind motor.

1 have 1illustrated by way of example a
suction motor having three bellows 23 con-
nected 120° apart to a shaft by means of con-
necting rods 24. These bellows 28 are suc-
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cessively connected to a pipe 25 leading to
the main suction conduit 12 by means ol
suitable valves 26 actuated by valve rods 27
as Indicated in Fig. 2. . This motor 1s of
the usual construction. -

The manner in which the varying air pres-
sure or suction is produced 1s 1mmaterial as
this may be done by any of the well known
mechanisms. Instead of operating the bel-
lows by a variation in pedaling to produce
the varying pneumatic pressure the main
conduit may be provided with a throttle
device in order to more or less throttle the
main conduit whereby the same result can
be obtained as above described.

What I claim as my invention and desire
to secure by Letters Patent 1s:

1. In a string instrument the combination
with a bow and strings, of pneumatic mech-
anisms for operating the strings and bow
respectively 1n interdependent pneumatic
relation with one another to vary the speed
of the bow 1n accordance with the pressure
of the strings against 1it. |

2. In a string instrument, the combination
with a bow and strings movable to and from
the bow, of pneumatic mechanism for oper-
ating the strings, pneumatic mechanism for
moving the bow, and a pneumatic source
common to said mechanisms.

3. In a string instrument the combination

“with a moving bow and strings capable of

being moved into contact with said bow, of
pneumatic mechanism for actuating the bow
and pneumatic mechanism for moving the
strings into contact with the bow, both mech-
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anisms connected to the same pneumatic
conduait.
4, In a string instrument, the combination

with a ring bow, and strings capable ot be-
ing swung into contact therewith, of pneu-
matic bellows one for actuating each of said
strings, a pneumatic motor for rotating the
ring bow, a pneumatic conduit connected
with the pneumatic bellows and with the

‘pneumatic motor, and a key-operated valve

controlling the connection of each bellows
with the pneumatic conduait.

5. In a string instrument, the combination
with a ring bow, and strings capable of be-
ing swung 1nto contact therewith, of suction
bellows one for actuating each of said
strings, a suction motor for rotating the ring
bow, a suction conduit connected with the
suction bellows and with the suction motor,
and a key-operated valve controlling the
connection of each bellows with the suction
conduit. -

6. In a string instrument, the combination -

with a ring bow, of movable string mounts,
strings thereon, a pneumatic for each string
mount to move the strings into contact with

the bow in interdependent pneumatic rela-
tion with the aforesaid pneumatics.

In testimony that I claim the foregoing as

my invention, I have signed my name 1n
presence of two subscribing witnesses.

ROBERT FROMSDOREF.
Witnesses:
Ruporer IFRICKE,
SouTHARD P. WARNER.
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