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0 all whom 1t may concern:

Be 1t known that I, Paoro Pommro, a
citizen of the United States, residing at
Philadelphia, 1 the county of Philadelphia
ancd State of Pennsylvania, have invented
2 new and usetul Violin-Piano, of which the
following is a specification.

1his invention has reference to improve-
ments m violin pianos and is designed more
particularly for the production of the tones
of the violin type of musical instrument, the
mnvention being adapted to be used either
as a vioiln type of instrument per se or as
an adjunct to the pilano type of instrument
wherein the strings are set in vibration by
blows delivered from suitable hammenrs.

1he object of the present invention is to
provide means for setting the strings in
vibration by means simulating the action of
the bow upon the strings of the violin and
to obtain the same quality as is obtained by
the use of the bow upon the strings of the
1olin type of musical instrument.

In accordance with the present invention
each tone 1s produced by a separate string,
all of the strings being mounted upon a
suitable sounding board after the manner
of mounting the strings of the vielin type of
musical instrument upon the body of the
violin. The strings ave set in vibration at
will by means of rotatable bodies or wheels
preferably made of a special composition
and these wheels are shaped and caused to
move mto contact with the strings in such
manner as to frst touch the strings lightly
and then rapidiy merease i extent of con-
tact with the strings to produce a full and
poweriul vibration of the latter. Further-
more, the relation of the axis of rotation of
the wheel to the string and the direction of
approach of the wheel to the string also
torm important features of the present in-
ventlon. Alse there is provided a means
tor controlling the sound produced, as to its
voluine, and this also forms an impovtant
feature of the present invention.

The 1mproved violin piano will be best
understood from a consideration of the fol-
lowing detail description taken in connec-
tion with the accompanying drawings form-
mg a part of this specification, in which
drawings,

Higure 1 1s an elevation of so much of a
musical Instrument embodying the present
ivention as is necessary for an understand-

mg of the invention. Fig. 2 is a plan view
ot the structure shown in Fig. 1, some parts
being omitted and other parts added. Fig.
3 1s an elevation showing one of the strings
and the operating mechanism therefor, and
also showing the damper mechanism, the
scale being larger than that of Figs. 1 and 2.
K1g. 4 1s a top plan view of one of the bov-
ing wheels with one of the strings with
which the wheel coacts shown in section.
Fig. 5 18 a vertical section on the line A—B
of If1o. 4. .

Referring to the drawings there is shown
a sounding board 1 which 1t will be under-
stood 1s suitably shaped for the purposes
ot the invention, and this shape will be de-
termined by the varying length of the
strings indicated at 2, which strings will of
course vary m thickness, length, and mate-

rial 1n accordance with the pitch and tones

required, the sounding board also being con-
structed with a view to the strains due to
the tension under which the strings are
placed. The strings 2 are held from the
sounding board 1 by a bridge or by bridges
3, whether one or more bridges be used be-
ing determined by circumstances. Any
suitable means may be provided for tuning
the strings, such for instance as pegs 4
around which one end of each of the strings
1s wound and each peg 4 carries a worm
wheel 5 engaged by a worm 6 on a shaft
carrylng a manipulating button 7. Of
course any other means of stretching and
thereby tuning the strings may be employed.
the means shown being simply illustrative.

Along the face of the sounding board and
spaced therefrom are two parallel bars 8
and 9 upheld by end frames 10 supported
1n any suitable manner which however is
not shown in the drawings. There may of
course be mtermediate upholding frames 10
as needed although such intermediate frames
are not shown in the drawings.

Extending through the bars 8 and 9 at
appropriate points are upright shafts 11
acdjacent each to a respective string 2 but
located in a plane perpendicular to the face
of the sounding board displaced to one side
of a similar plane including the respective
string 2 which last named plane 3¢ parallel
with the first named plane and is also per-
pendicular to the face of the sounding
board. '

Near the upper end each shaft 11 is ex-

50

{0

et
)

30

30

99

100

100

119




10

15

20

25

30

30

40

45

5{

o0

60

65

panded 1nto an annular ledge 12 on which

1s seated a wheel 13 constituting a powing

- head and confined to the ledge by a nut 14

applied to the threaded upper end 15 of the
shaft 11 and having interposed between it
and the wheel a washer 16.

As shown in the drawings, each bowing
head 13 1s frusto-conoidal in shape, that 1s
the active face curves from the basic end of
the bowing head toward the axis of rotation
of the head, this being a shape especially
adapted for the purposes of this invention,
although other shapes of bowing heads may
be used though not with the same advantage.
The bowing heads 13 may be as smail as
three-quarters of an inch in diameter and as
large as two i1nches in diameter, although
these sizes are not to be taken as definite or
necessary sizes or as extreme limits of size.

In instruments of the character to which
this mvention relates 1t 1s customary to use
free resin or resin lightly cemented to the
bowing element. Free resin or resin easily
d 1slodged from the bowing element pro-
duces an objectionable dust within the in-
strument. In order to avoid this accumula-
tion of dust and to make the bowing heads
of a durable”nature they are made From a
composition of matter of which the follow-

ing may be taken as well adapted for the

purpose.
Venetian turpentine—___.____ 10%
Pure resin . __ . ___._ 20%
Alwvo__ 10%
Caoutchoue____________ 30%
Powdered glass_—_______ 10%
Glue_ - _

The shafts 11 are each mounted for longi-
tudinal and rotative movement, the rotative
movement being about the longitudinal axis
of the shaft, and these shafts are so related
each to a respective string 2 that when the
shaft 1s raised in the direction of its length
the bowing head 13 carried thereby will be
brought into engagement with a string 2.
The first portion of the bowing head to engage
the string 1s the lower edoe thereof which
1s the p01t10‘f1 of the bowmo head of greatest
diameter. 'The string 1s set in vibration and
a continuous movement of the bowing head
in the direction of its axis ot rotation will
cause an increase in the extent of contact of
the bowing head with the string lengthwise
ot the la,ttel this resulting 1in a c oweSpond
ing increase 1n the amphtude of vibration.
Tt will be observed that in the particular
showing of the drawings the Sh“LZEtS 11 are
all upr 10ht while the strings 2 slant
toward the shafts so that if continued long
enough the upper ends of the strings would
111t1mately be brought into the vertical plane
of all the shafts 11. Of course if the strings
were made vertical and the shafts 11 were
slanted correspondingly the same result

966,049

would be brought about. However for me-
chanical reasons 1t 1s preferred to make the
shafts 11 upright and the strings 2 slanting

in 2 manner similar to that ShOW’Il mn FIOS

3 and 5.

In Fig. 4 the direction of rotation ot one
of the bownw heads 13 1s indicated by the
arrow and the relation of the bowing head
to a string 2 and the relation of both the
bowing head and the string to the face of
the sounding board 1, shown 1n dotted lines
in Fig. 4, 1s 1llustrated, this showing being
1m & manner diagrammatic. Now when a

bowing head 13 1s elevated and 1s brought.

into engagement with its respective string 2
1t does not engage the string on a ciameter
of the wheel perpendicular to. the face of
the sounding board 1 but the bowing head
engages the string at a point displaced from
such diameter so that the string i 1ts vibra-
tion will tend to remain in contact with the
periphery of the bowing head and to in-
crease the extent of contact lengthwise of
the string thus very materially increasing
the pull of the bowing head upon the string
and thereby causing a correspondingly more
pronounced vibration of the string. Whether
this be the true explanation of the action of
the bowing head upon the string or not, it
1s found pmctiee that the tone of the
string is very materially improved by dis-

placing the bowing head with relation to the

string 1n the manner described over and
above the effect produced when the string

is engaged by the bowing head in a dia-

metric plane of the bowing head perpen-
cdicular to the face of the sounding board 1.

While the bowing head 13 has been de-
scribed as made of a certain composition or
similar composition it will be understood
that 1t may be made of wood or metal or
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the like and be peripherally coated with

stuch composition.
To facilitate the assembling of the parts

the bar 8 may be provided with a removable

front section 8" held to the bar § by screws
17 and where a shaft 11 passes through the
bar 8 a suitable bearing 1n the form of a
bushing 18 may be provided. It will be
understood of course that the bar 9 may
have a similar bushing.

Between the two bars 8 and 9 each shaft
carries a pulley 19 fast on the shait and
preferably having its lower face rounded as
indicated at 20 to bear against a washer 21
of felt or leather or other suitable sound
deadening material, the engagement of the
pulley 19 with the washer 21, which latter
In turn rests on the bar 9, determines the
lower limit of travel of the shaft 11.

Surrounding the shaft 11 between the up-
per face of the pulley 19 and the under face
of the bar 8 is a spring 22, there being an 1n-
terposed washer 23 between the upper end
of this spring and the under face of the bar
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8. The normal tendency of the spring 22 1s |

to maintain the pulley 19 in engagement
with the washer 21. This spring will yield
to any sufficient force tending to elevate the
shatt 11. The lower end of each shaft 11 ex-
tends below the bar 9 and may there be
rounded as idicated at 24 to be engaged by
a cup bearing 25 on the end of a rod 26 un-
der the (3011’[1’*01 of a lever 27 which as shown
in the drawings may be taken as indicative

of either a suitable k ey or as an intermediate
member between a key and the rod 26.

The actuating structure represented by the
rod 26 and lever 27 1s not to be taken as
representative necessarily of an actual struc-
ture but only indicative of a suitable con-
nection between the keys of the instrument
and the shafts 11 since such connections will
depend upon whether the shafts 11 are to be
actuated from the keys used in connection
with an ordinary piano mechanism when the
<511bjeut matter of the present invention 1s
used as an attachment or adjunct to an
or dmﬂw plano or whether the subject mat-
ter of the present invention is to be incor-
porated 1 a distinet nstrument separate
from any other mstrument.

The diiving mechanism for the several
shafts 11 whereby rotative motion 1s im-
parted to the shafts is indicated 1 Ifigs. 2
and 3 and while the driving mechanism
there shown 1s a practical mechamsm 1t 1s to
be understood that the mnvention 1s by no
means himited to the showing of the draw-
inges since other driving mechanisms may
be used as the exigencies of the installation
of the invention 1n other types of musical
instruments, or as a distinetive mstrument
may be used.

In the structure shown-in the drawings
there is provided a motor 24" of any suit-
able type whether electric or pneumatic or a

water motor of a spring or weight motor or
in fact any type of motor. Consequentlv
the showing of this motor is pureqv cia-

erammatic. LThe motor shaft 25" carries
one or more bhevel gear wheels ‘)G each 1n
mesh with another gear wheel 277 upon a

shaft 28 caTrying a pulley 29 which as
shown 1n the dmwnwb 1s Indicated as a
orooved pulley prefers blV though not nec-
essarily of oreater diameter than the pul-
leys 19.
ley 29 and thence to a bank of pulleys 19
upon a series of shafts 11. The belt 30 1s
passed I opposite directions around adja-
cent pulleys of the series so that adjacent
pulleys rotate in opposite directions and the
stitngs 2 are spaced so that the relation of
each siring to a bowing head or wheel 13
<hall be that indicated in 1o, 4.

in Fig. 2 there are indicated two o separate
series of shafts 11 and bowing heads 13
driven by the one shaft 257, but 1t will be
understood that any suitable number of se-

A belt 30 is passed around the pul-

3

ries of shafts 11 may be employed and may
be driven by a single motor 24" or as many
motors as necessary may be usecd. These are
all constructive details which have no neces-
sary bearing upon the mvention.

Tn order to :modlfv the gound emitted by
the strings 2 at the will of the operator suit-
able damning devices may be Qm])]og edl.
Tnstead of dire ectly damping the strings 2 the
bridge or bindges 3 may be damped and for
this purpose there are pmwdec, arms 31, 39
preferably arranged m pairs upon %lu’[ ble
brackets 83 and each lever 31-—32 carries a
damping head 34, preferably of felt or other
snitable material in operative relation to the
bridee 3 in such manner that either or both
the damping heads 84 may be brought into
contact Ww 1‘(11 the bridge 3. In this manner
P1AN0O .m pmnm%uno effects may be pro-
duced. Tach lever 31 may be mounted upon
a shaft 35 and each lever 32 upon a shatt 36
so that all the levers 31 may be controlled
at one time and all the levers 32 controlled
at one time. The shaft 35 carries an arm 37
fast thereto and a shaft 36 carries an arm 88
fast thereto. Each arm 37 and 38 1s under
the control of a respective link 39 leading
to a suitable zlctuatiﬂr{ means under the con-
trol of the operator. Such actuating means
may consist of a suitable pedal or ctop not
<hown, for each shaft 35 and 36 so that the
opemtm may at will cause all the damper
levers 31 to be actuated or all the damper
levers 32 to be actuated or the {)pu ator may
actuate all the levers 31 and 32 at the same

time.

The means described
the tones emitted by the active strings 2 as
remforced by the soundmﬂ board will be
found eﬂ’ﬂctne but this does not preclude
the use of other means for softening the tone
and it will therefore be understood that the
invention 15 not limited to the particular
means described for this purpose.

1t will be observed that because of the pe-
culiar formation of the bowing heads or
wheels 13 and their relation to the strings 2
the effect of the bowing heads upon the
strines is the same as that of the mdlimlv
bow upon the strings of the violin or Gthei
like type of musical instrument and it is
within the pewer of the operator by regulat-
ing the extent of movement of the shafts 11
in the direction of their lengths to deter-
mine the strenoth of tone emitted by the
active strines the same as is done by the
skilled violinist.

1t 18 also possible with the presentinvention
by properly proportiening the strings and
other parts of the instrument to produce in
one instrument several different efiects, such
for instance as producing 1n the one instru-
ment the tones of a 1*101111 the tones of a vio-

for the softening of

loncello, and the tones of a base viol, so that

the operator may at will produce the effects

70

75

80

85

90

9o

100

105

110

115

1.20

125

130




s iy g, m—t——

10

15

e
A

a0

40

50

D9

60

<k - 966,049

of the several instruments either individually
or together as may be desired.

What 1s claimed is:—

l. A stringed musical instrument pro-

vided with rotatable bowing heads shaped

to engage the strings to varying extents and
movable toward the strings in the direction
of the axis of rotation of the heads.

2. A stringed musical instrument pro-
vided with rotatable bowing heads each
movable toward a string in the direction of
the axis of rotation of the head.

3. A stringed miisical instrument pro-
vided with rotatable bowing heads each
movable toward a string in the direction of
the axis of rotation of the bowing head, the
portion of the head engaging the string ap-
proaching the latter at an angle less than a

r1ght angle.

4. A stringed musical instrument pro-
vided with a separate rotatable bowing head
for each string, each bowing head having its
active portion shaped to engage the string
with a gradually increasing area of contact
on the movement of the head toward the
string. .

. A stringed musical instrument pro-
vided with a rotatable bowing head of con-
1cal form with its active face curving from
the basic end toward the axis of rotation of
sald head.

6. A stringed musical instrument pro-

vided with a rotatable bowing head mov- !

able 1n the direction of its axis of rotation.
7. A stringed musical instrument pro-
vided with a rotatable bowing head mov-
able in the direction of its axis of rotation,
said axis of rotation approaching a string
at an acute angle.
S. A stringed musical instrunent pro-

vicded with a rotatable bowing head movable

in the direction of its axis of rotation, said
ax1s ot rotation and a string approaching at
an acute angle and the said head decreasing
in diameter 1 the direction of the approach
of the axis of rotation toward the string but
more rapidly than such approach of the
ax1is of rotation toward the string.

9. A stringed musical instrument pro-
vided with a rotatable bowing head having

1ts axis of rotation approximately parallel
with but not in any plane passing through
the string to be engaged by said head.

10. A stringed musical instrument pro-

vided with strings mounted on a sounding

board, and rotatable bowing heads, one for
each string, each bowing head being mov-
able toward a string with its axis of rotation

In a plane perpendicular to the sounding

board and displaced with relation to but

parallel with a plane perpendicular to the !

sounding board and passing through the
string.

11. A stringed musical instrument pro-
vided with rotatable bowing heads, a shaft
for each head mounted for rotative move-
ment and for movement in the direction of
its axis, means for rotating the shafts and
heads carried thereby, and means for mov-
ing the shafts individually in the direction
of their axes at will. .

12. A stringed musical instrument pro-
vided with rotatable bowing heads, a shaft
for each head mounted for rotative move-
ment and for movement in the direction of
its axis, means for rotating the shafts
and heads carried thereby, comprising a
pulley on each shaft, a belt engaging the
several pulleys of a series of shafts simul-
taneously and means for driving the belt,
anca means for moving the shafts individu-
ally 1 the direction of their axes at will.

13. A stringed musical instrument com-
prising a sounding board, strings thereon,
a bridge between the strings and sounding
board, means for setting chosen ones of the
strings in vibration, and means for modify-
ing the sound comprising dampers, one for

each side of the bridge and means for oper-

ating either or both dampers at will.

14, A stringed musical instrument pro-
vided with rotatable frusto-conoidal bowing
heads movable toward the strings in the
cdirection of the axis of rotation.

15. A stringed musical instrument com-
prising a sounding board, strings thereon,
a bridge between the strings and sounding
board, means for setting chosen ones of the
strings in sustained vibration, and means
tor modifying the sound comprising
dampers, one for each side of the bridge,
and means for operating either or both
cdampers at will.

16. A stringed musical instrument pro-
vided with means for setting the strings in

- vibration comprising bowing heads each

having in its active portion a material
composed of caoutchoue, glue, powdered
glass, alum, and resin. ]

I7. A stringed musical instrument pro-
vided with means for setting the strings in
vibration comprising bowing heads each
composed of caoutchoue, glue, powdered
glass, alum and resin.

In testimony that I claim the foregoing
as my own, L have hereto aflixed my signa-

- ture 1n the presence of two witnesses.

PAOLO POMERO.

Witnesses:
(CEASAR MARTINT,
Eymnra D. CEarrrLL.
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