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(C. 84-296) 23 Cairns. 

This invention relates to acoustic instruments, 
and more particularly to bowed string instru 
mentS. 
One object of the present invention is to pro 

vide a novel bowed string instrument having a 
high level of tone quality and intensity wherein 
the various structural components which con 
tribute to the tone of the instrument are capable 
of accurate and uniform construction by maSS 
production processes. 
A further object is to provide a bowed string 

instrument comprising novel motion-transmit 
ting means interconnecting the bridge of the in 
strument with the principal sound-producing 
member thereof. 

Still another object of the invention is to pro 
vide a string instrument having a cone speaker 
as its principal Sound-producing meinber. 

Still a further object is to provide a bowed 
string instrument having one or more of the 
aforementioned novel features and so con 
structed that one skilled in the playing of a string 
instrument of conventional construction can play 
the corresponding instrument of the invention 
With equal facility and Without Special training. 
A still furtheir object is to provide a violin 

construction having novel body-engaging ele 
ninents permitting the Sane to be handled With 
ease during use. 
Other objects of the invention will in part be 

obvious and will in part appear hereinafter. 
The invention accordingly comprises the prod 

uct possessing the features, properties and the 
relation of components which are exemplified in 
the following detailed disclosure, and the scope 
of the application of which Will be indicated in 
the claims. 
For a further understanding of the nature and 

objects of the invention, reference Should be 
had to the following detailed description taken 
in connection with the accorinpanying drawings 
Wherein: 

Figure 1 is a side elevation of one form of a 
String instrument of the present invention, Said 
instrument being of the violin type and embody 
ing novel body-engaging means for facilitating 
the handling thereof; 

Fig. 2 is a top plan view of the instrument of 
Fig. 1; 

Fig. 3 is a sectional view taken substantially 
along line 3-3 of Fig. 2; 

Fig. 4 is a sectional view taken substantially 
along line 4-4 of Fig. 2; 

Fig. 5 is an exploded perspective view of the 
bridge and the linkage for mounting and con 
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necting the bridge to the sound-producing mem 
ber of the instrument; 

Fig. 6 is a fragmentary, sectional and Some 
What diagrammatic view of a novel form of 
bridge-mounting means; 

Fig. 7 is a fragmentary perspective view of the 
bridge mounting means of Fig. 6; 

Fig. 8 is a transverse, fragmentary sectional 
View similar to Fig. 4 of a modification of the 
novel instrument of the present invention where 
in a plurality of Speaker units are used; and 

Fig. 9 is a view in side elevation with parts 
broken away of the instrument of Fig. 8. 
There is provided, in accordance with the pres 

ent invention, a bowed instrument having a high 
level of tonal quality and tone intensity in which 
the Sound-producing parts are formed of stand 
ard engineering materials and which is SO con 
Structed as to permit Said parts to be mass-pro 
duced and aSSeimbled. 

In the form illustrated by way of example in 
the drawings, the instrument comprises a Sup 
porting member which provides the principal 
SupportS for the Sound-producing elements while 
contributing only negligibly to the tone of the 
instrument, and is accordingly selected primarily 
for itS Strength, lightness and appearance, and 
may be formed of any suitable natural or Syn 
thetic material, for example, wood, metal or 
plastic. 
Member is is provided at one end thereof with 

a suitable peg box i 2 comprising a plurality of 
tuning pegS is and adjacent the other end there 
of With a plurality of pins 8, each said peg and 
pin. Serving to mount a string 8 lengthwise of 
Said member. Any other means may be em 
ployed for holding String 8 and for adjusting 
ths tautness thereof. For example, a conven 
tional tail piece may be used in lieu of pins 6 to 
hold One end of each of the strings. 
Connected to member 9 is a novel arrange 

ment of body-engaging members which permits 
the instrument to be easily held during use and 
in the form shown said arrangement comprises 
a chin-engaging member 20 which is preferably 
rigidly Secured to or integrally formed with sup 
port O, Said chin-engaging member extending 
transversely from the end of said support (Fig.2) 
and being provided with a chin-engaging Sur 
face 2 which may be suitably padded. Mounted 
beneath chin-engaging member 2 (Fig. 1) is a 
chest-engaging plate 22, the mounting means 
therefor comprising, as illustrated, a rodlike ele 
ment consisting of a V-shaped portion 24 and a 
curved portion 25. Chest-engaging plate 22 is 
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Siidably mounted for transverse adjustment ad 
jacent the vertex of Said W-shaped portion, and 
one arm of Said V-shaped portion is, in turn, 
slidably and rotatably mounted in a bracket 23 
which is a part of or is secured to member 8. 
As a result of this mounting arrangement, the 
vertical and angular position of chest-engaging 
element 22 with respect to chin-engaging Surface 
2 may be readily adjusted to Suit the conven 
ience of the user of the instrument. Curved por 
tion 25 of Said rodlike member has a contOur 
Which adapts it for engaging the back of the 
player's neck whereby it becomes readily poS 
sible to adjust portion 25 and plate 22 with re 
Spect to member 29 So that the instrument can be 
fully supported in playing position only by the 
engagement of these elements with the body of 
the player. 
To pick off the vibrations of the strings and 

transmit the Same to the principal Sound-pro 
ducing element of the instrument, novel means 
are provided and in One form thereof Said means 
comprise a bridge member 28 (FigS. i., 4 and 5) 
Which has an arcuate upper Surface that is 
notched to receive the Strings and which is lo 
cated intermediate peg box f2 and pins 6 at a 
distance from pegs is approximately the same 
as the distance normally separating the bridge 
from the pegs of a conventional violin. This 
construction is preferred since it provides a finger 
board like that of a violin and permits one trained 
to play a conventional Violin to play the instru 
ment of the present invention with equal facility. 
Bridge 28 is preferably formed of a material such, 
for example, as aluminum, or One of its alloys, 
a hard Wood Such as ebony, or a plastic Such, 
for example, as the formaldehyde thermosetting 
resins, polymethacrylates, nylons and polysty 
renes, or a phenolic laminated material such as 
nicarta, and is preferably provided With broad 
ened base portions 3 that facilitate the mount 
ing thereof. 
Means are provided for Supporting bridge 28 

to permit Substantially free lateral movement of 
the latter in response to the vibration of strings 
8, said mounting means constituting part of the 
motion transmitting linkage whereby the lateral 
movement of the bridge is converted into a vibra 
tion in a direction for efficiently actuating the 
principal Sound-producing member of the instru 
ment. In the form shown, said mounting means 
comprise a pair of hollow cylindrical members 
32 and 34 whose cylindrical surfaces engage and 
are Supported by an upper Surface portion of 
Support 0 and engage and support the base por 
tions 30 of the bridge. Each said cylindrical 
member may rest directly on the upper surface 
of Support 0, but in a preferred construction 
Said Support is provided with a pair of inserts 36 
Whose upper Surfaces act as bearing Surfaces for 
said cylinders. Inserts 36 may be adhered or 
otherwise fixed in a pair of grooves formed in 
the upper portion of Support just beneath the 
bridge. Each insert has its bearing surface pol 
ished Smooth and any hard Surfaced material 
may be used to form said inserts such, for exam 
ple, as ebony, Duralumin or a formaldehyde 
type resin. Strings 8, being under tension, ap 
ply a downward component of force to the bridge 
which holds the latter in contact with members 
32 and 34, and this force in turn presses said 
members into firin contact with the upper Sur 
faces of inserts 36. 

Lateral movement of bridge 28 tends to rotate 
cylinders 32 and 34, and this rotation is con 
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4. 
verted to a substantially vertical motion by a 
lever 38 connected to one of members 32, 34. 
Lever 38, in the form shown, is connected to 
member 34 and may be formed of a single Strip 
of metal bent to form a pair of arms 39 and 
a connecting portion 4) which is Substantially 
parallel to the axis of cylinder 34 (Fig. 5). Each 
of arms 39 has the end thereof Secured to an 
end of cylinder 34, and each extends in a Sub 
stantially radial direction with respect to the axis 
of cylinder 34, and also flares outwardly with 
respect to the other arm. Depending from con 
nection portion iO, preferably from the center 
thereof, is a strut or link 42, and rotation of 
cylinder 34 in response to the bowing of One or 
more of the strings produces a Substantially Ver 
tical vibration of link 42. Affixed to the end of 
link 42 as by being integrally formed thereWith 
is the vertex of a conically shaped element 44. 
Lever 38 may be formed of a strip of Phosphor 
bronze and cylinder 34 of steel whereby said lever 
may be secured to Said cylinder by being Solidered 
thereto. Cylinder 32 may also be formed of steel 
or of any other Suitable metal Such as Duralumin 
or a plastic. Link 42 and element 44 may be 
formed of Duralumin, in Which case said link 
is secured to connection portion & 2 by a Suit 
able adhesive Such as a nitrocellulose cement. 
As the principal Sound-producing unit of the 

instrument, there is provided a cone Speaker 46 
which comprises a generally cone-shaped dia 
phragm 48 Whose upper end is secured as by ad 
hesion to the lower edge of element 44, a nitrocell 
lulose adhesive being Suitable for this purpose. 
Diaphragm 48 is of any conventional construc 
tion, being formed, for example, of a stiff paper 
composition. The lower base end of diaphragm 
48 is secured to a rim 50 of the same general shape 
aS said base, Said rim being of a suitably rigid 
Supporting material Such as Wood, plastic or 
metal, and being preferably attached as by a 
nitrocellulose adhesive to the lower peripheral 
portion 52 of Said diaphragm. Portion 52 is an 
integral extension of the diaphragm and is pro 
vided With suitable corrugations or other ex 
tensible portions which permit of relatively free 
Vibration of the diaphragm in response to the 
Vertical vibration applied to the vertex portion 
thereof through link 42. Cone speaker 46 may be 
of any conventional shape, but preferably the 
base thereof is Symmetrical about alongitudinal 
axis, and this axis of Symmetry is located beneath 
and Substantially parallel to support G. Prefer 
ably Speaker 48 has an oval shape. 
To mount the cone speaker unit and to permit 

the foregoing vibration-transmitting mechanism 
Which actuates said Speaker unit to be operatively 
connected thereto, Support 0 is provided with an 
aperture 54 (Fig. 4) whose walls preferably fiare 
Outwardly from the upper to the lower end, the 
angle of flare being Such as will adapt said aper 
ture to receive the upper vertex end of elements 
44 and of the diaphragm 48 without having the 
Walls thereof contact the diaphragm or link 2, 44 
during operation thereof. To mount rim 50 of 
Said Speaker unit, a plurality of arms 56 (Fig. 3) 
extend downwardly and angularly from support 
f0, being Secured to said support or, as shown, 
being integrally formed therewith. Said arms are 
Secured to rim 50 to support the same and pro 
Wide in conjunction with the recessed lower por 
tion of Support a space for receiving diaphragm 
48. One of Said arms 56 serves to mount bracket 
26. 
In a preferred form of the Violinlike construc 
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tion described hereinabove, cylinders 32 and 34 
are formed of tubing having an outer diameter 
of approximately .19 inch and the length of lever 
arm 38, i. e., the distance from the center of 
cylinder 34 to the vertical longitudinal axis of 
link 42, is approximately .44 inch. The effective 
lever arm ratio of the linkage which transmits 
the motion of the bridge 28 to the diaphragm 8 
is thus approximately 2.4, so that the amplitude 
of a vibration of the bridge is magnified roughly 
2.4 times. For optimum performance, this lever 
arm ratio is greater than 1 and is preferably be 
tween 2 and 3. 
Although the shape of diaphragm 48, as shown, 

is that of a segment of a cone generated by a 
Straight line having one end fixed and the other 
moving in an oval path, it is within the Scope of 
the invention to use diaphragms of other shapes 
as, for example, those generated by a curved in 
stead of a straight line, or by a line moving in a s 
circular or a polygonal instead of an Oval path. 
It is to be understood that the term “C.One-shaped 
diaphragin' as used herein includes diaphraginS. 
of these Warious shapes. 
The instrument may be muted by changing the 

position of cylindrical member 32, so that itS 
axis instead of being parallel to the axis of Cy 
inder 34 and perpendicular to the lateral move 
ment of bridge 28, becomes inclined to the axis 
of Said cylinder 34. The more closely the cylinder 
axis approaches parallelism. With the direction 
of movement of bridge 28, the greater is the mut 
ing effect. 
A novel modification of the bridge means of the 

invention, as well as of the mechanisia for trans 
mitting the lateral Vibration of Said bridge to a 
sound-producing speaker unit to actuate the 
same, are shown in Figs. 6 and 7. As shown, Said 
bridge means comprise a suspending member 60 
in the form of an inverted U Whose armS are Se 
cured to the main supporting member 62 of the 
instrument as by Screws 63 and Whose central 
curved portion extends transversely of the in 
strument at a point which is above the desired 
location for the bridge. A plurality of bores pref 
erably equal in number to the number of strings 
and located approximately above the Strings are 
provided in the curved portion of member 69, each 
bore being threaded and having threaded there 
in a Set Screw 64 and each Set ScreW haWing an 
axial passage therein. Arcuate bridge member 
68 is suspended by member 60 by means of a 
Suitable filament Suspending means, for example, 
a single filament 70 of metal Wire or nylon Which 
is knotted at One end to prevent the same from 
passing through the passage in one of the end 
Set ScreWS and Which has the free end thereof 
extending through said passage in Said. Set Screw 
to and through a recess 2 in bridge member 68 
and back again through the paSSage in Said set 
ScreW. The filament eXtends down again in a 
loop through each Successive paSSage of the other 
Set ScrewS and is looped each time through a receSS 
2 in the bridge member. The free end of the 

filament is then knotted. In this manner, the 
filament T0 is caused to extend through each of 
the set Screws to suspend the bridge member 68 
at four points. Each of the four recesses 2 in 
the bridge member through which the filament 
is looped may have one of the Strings 3 of the 
instrument threaded therethrough to Support the 
same. As a result of this mounting, bridge mem 
ber 68 is freely suspended for arcuate lateral 
movement in response to the bowing of each of 
the Strings. The Strings apply a downward com 
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6 
ponent to the bridge member, maintaining fila 
ment O taut. To effect slight adjustments in 
the position of the bridge member, one or both 
end set Screws 64 may have its position adjusted 
in Support 60. 
To transmit the lateral movement of bridge 

member 68 to a link 4 which is connected to the 
Vertex of a Suitable COne Speaker. unit 6 for 
actuating the Sane, there is provided a lever 78. 
Lever 8 may be formed of a Suitable metalSuch, 
for example, as Spring Steel, and may be V-Shaped 
With the vertex thereof Secured aS, for example, 
by means of an adhesive to link A. The ends of 
the arms thereof are held under tension between 
bridge member 68 and the upper Surface of Sup 
port 62, and are preferably provided with angu 
larly extending portions 8d, which fit into a pair 
of grooves and 9. Groove 79 is provided in 
the lower edge of bridge 68 adjacent one; end. 
thereof. Giroove 77 may be formed in the upper 
Surface of Support, 62, but as shown is formed in 
the head of a metallic insert 8 which is rigidly 
held aS by a force fit in Said support 62. Lateral 
movement of bridge 68 causes lever 78 to pivot 
about the vertex of groove and produces a sub 
stantially Vertical movement of link 4 operating 
the diaphragm of Speaker unit 76. It is to be 
understood that the mounting and construction 
of the Speaker unit 73 is like that of speaker unit 
As of the embodiment of Figs. 1 to 5. 
By providing a bridge SuSpension of this type, 

it becomes possible to use bridge members of mini 
nun weight and mass, thereby reducing inertia 
effects to a mininnum. 

In another modification of the invention, a 
plurality of bridges, motion-transmitting linkages 
and Speaker units may be employed, and one such 
modification is shown in Figs. 8 and 9 wherein 
two COne speakers 39 and 82 are mounted in 
Spaced, substantially concentric relationship on 
a Suppoiting member 84. Each of speakers 80 
and 82 has the diaphragm thereof actuated by a 
Sparate link 83 and 88, respectively. Speaker 
unit 8 whose diaphragm is the outer diaphragm 
is provided adjacent its vertex with a suitable 
aperture 93 through which link 88 extends. Link 
88 is shown Substantially parallel to link. 86 and 
adapted for Vibration in a direction substantially 
parallel to the vibration direction of link. 86, but 
it is to be understood that link 88 may extend at 
an angle to link 86 and may be adapted to vibrate 
in a direction Substantially parallel to its axis. 
Links 86 and 88, in turn, are connected to the 
ends of levers 92 and 94, respectively, said levers 
being of the Same general construction as, for 
example, lever 38 of the embodiment of Figs. 1. 
through 5, the other ends of each of said levers 
92 and 96 being connected to cylindrical members 
96 and 98, respectively, which cylindrical mem 
bers in turn Support the base portions of a pair 
of bridges 3 and 32, respectively. Bridge fee 
is provided With a pair of notches to support, two 
of the Strings and bridge 2 is provided with 
two more notches to support the other two strings 
it of the instrument. The inner adjacent ends 
Of Said bridge portions have their lower surfaces 

4 and 6, respectively, elevated a substantial 
distance above the Surfaces thereof which engage 
cylinderS 95 and 98 and these elevated Surfaces 
94 and 26 rest on cylindrical members 3 and 
0, respectively, which cylindrical members pro 

Wide a Second Support for each bridge. These 
cylindrical members rest on the upper surface of 
a Supporting platform 2 which extends over 
levers 92 and 94 and rigidly secured to support 
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ing member 84. Cylinders 96 and 98 ride on the 
bottom wall of said groove and levers 92 and 94 
pivot between the side walls thereof. 

In the form shown, inner diaphragm 82a of 
cone speaker unit 82 is the larger and is preferably 
provided with a plurality of perforations 4 in 
order to minimize the impedance effects of itS 
presence upon diaphragm 80a of Speaker unit 8). 
To mount speaker unit 82, support 84 is provided 
with a pair of depending arms f 6 Whose ends 
engage and are secured, as by adhesion, to rim 
82b of said speaker unit 82. Each of arms 6 
is preferably provided adjacent, its upper end With 
an inward projection which provides a shoulder 
8 to which the rim 89b of speaker unit 80 is 

affixed. 
Preferred results are obtained by having Smaller 

cone 80 actuated by the bridge which SupportS 
the E and A strings and by having unit 82 actu 
ated by the bridge which Supports the D and G 
strings, and this preferred arrangement is illus 
trated in the drawings. Similarly, it has been 
determined that most satisfactory results With 
the foregoing arrangement are obtained if lever 
94 which actuates diaphragm 82d has a lever ratio 
less than the lever ratio of lever 92 which actuates 
the larger and heavier diaphragm 82a. Prefer 
ably, lever 94 has a lever ratio between one and 
two, and lever 92 has a lever ratio over two. 
Although in the above-described embodiment 

there are shown two bridges and two speaker 
units, and each bridge Supports two of the StringS, 
it will be readily appreciated that one of Said 
bridges may Support but one String While the 
other supports three of the strings, or that there 
may be provided a greater number of bridges and 
Speaker units, for example, a bridge and the 
Speaker unit for each of the Strings. 

It Will be noted that in each of the foregoing 
embodiments of the invention the bridge mem 
ber is mounted for relatively free lateral move 
ment and its lateral movement is not appreciably 
inhibited by the lever arm linkage which con 
nectS Said bridge member to the diaphragm of 
the Speaker unit. In each instance the lever arm 
is capable of a rocking movement relative to 
the bridge member So that the vibration of the 
lever arm is a direct function of the magnitude 
of lateral movement of the strings which causes 
the lateral displacement of the bridge member. 
This results in a high fidelity of tone reproduc 
tion. 
Although the present invention has been illus 

trated and described hereinabove as embodied 
in a bowed string instrument of the violin type, : 
it Will now be apparent to those skilled in the 
art that it may be embodied in other types of 
String instruments, e. g., instruments like the 
Viola, the cello and the bass violin. 
Since certain changes may be made in the 

above product. Without departing from the scope 
of the invention herein involved, it is intended 
that all matter contained in the above descrip 
tion or ShoWn in the accompanying drawings 
shall be interpreted as illustrative and not in a 
limiting Sense. 
What is claimed is: 
1. In a String instruinent comprising Support 

ing means, a plurality of Strings mounted tautly 
On Said Supporting rileanS, and a bridge member 
engaging at least one of Said strings intermediate 
the ends of the taut portion thereof, the con 
bination therewith of sound-producing means 
comprising a cone-shaped diaphragm mounted 
On Said Supporting means With its apex portion 
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8 
adjacent said bridge member and With its axis 
substantially perpendicular to the longitudinal 
axis of said Supporting means, and means for 
mounting Said bridge member for lateral nove 
ment in response to the bowing of Said string 
and for transmitting Said lateral movement to 
said diaphragm to actuate the latter, said last 
named means comprising a lever free to move 
relative to said bridge member and a link ex 
tending Substantially perpendicularly to the late 
eral movement of Said bridge member connecting 
Said lever to the apex of Said cone-shaped dia 
phragin, lateral movement of said bridge mem 
ber causing angular movement of said lever and 
movement of Said link along its longitudinal axis 
to actuate Said diaphragm. 

2. In a String instrument comprising support 
ing means, a plurality of Strings mounted tautly 
On Said Supporting means, and a bridge member 
engaging at least one of Said strings intermediate 
the ends of the taut portion thereof, the com 
bination therewith of sound-producing means 
comprising a cone-shaped diaphragm mounted 
On Said Supporting means with its apex portion 
adjacent said bridge member, and means for 
mounting Said bridge member and for trans 
nitting the movement thereof to said diaphragm, 
Said last-named means comprising a plurality 
of laterally Spaced supports for said bridge mem 
ber arranged to permit lateral vibration of said 
bridge member in response to the bowing of said 
String and including a lever so connected to said 
bridge member and to said diaphragm as to be 
moved angularly relative to said bridge member 
in response to lateral vibration of the latter with 
out appreciably restricting said lateral vibra 
tion, Said lever actuating said diaphragm when 
moved angularly, said supporting means having 
no appreciable Sound-producing effect in response 
to the vibration of said string, and said cone 
shaped diaphragm constituting the sole effective 
Sound-producing element of said instrument for 
converting the vibration of said string to sound. 

3. In a string instrument comprising support 
ing means, a plurality of strings mounted tautly 
On Said Supporting means, and a bridge member 
engaging at least one of said strings intermediate 
the ends of the taut portion thereof, the com 
bination therewith of Sound-producing means 
comprising a cone-shaped diaphragm mounted 
On Said Supporting means with the apex portion 
thereof adjacent said bridge member, and means 
for mounting said bridge member and for trans 
mitting the movement thereof to said diaphragm, 
Said last-named means comprising a plurality of 
laterally Spaced supports for said bridge mem 
ber arranged to permit lateral vibration of said 
bridge member in response to the bowing of said 
String and including a lever so connected to 
Said bridge member and to the apex portion of 
Said diaphragm as to be moved angularly relative 
to Said bridge linember in response to lateral 
vibration of the latter Without appreciably re 
Stricting Said lateral vibration, said lever actuat 

3 ing Said diaphragm. When moved angularly. 
4. In a string instrument comprising support 

ing means, a plurality of strings mounted tautly 
On Said Supporting means, and a bridge member 
engaging at least one of Said strings intermediate 
the ends of the taut portion thereof, the com 
bination therewith of Sound-producing means 
Comprising a cone-shaped diaphragm having a 
plane of Symmetry and mounted with the plane 
of Symmetry thereof located in substantial coin 
cidence with the longitudinal axis of said sup 
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porting means and with the apex portion thereof 
adjacent said bridge member, and means for 
mounting Said bridge member and for trans 
mitting the movement thereof to Said diaphragil, 
said last-named means comprising a plurality 
of laterally spaced Supports for Said bridge nem 
ber arranged to permit lateral vibration of Said 
bridge member in response to the bowing of Said 
string and including a lever so connected to Said 
bridge member and to the apex portion of Said 
diaphragm as to be moved angularly relative to 
said bridge member in response to the lateral 
vibration of the latter without appreciably re 
stricting said lateral vibration, said lever actuat 
ing Said diaphragm when noved angularly. 

5. A string instrument comprising, in combina 
tion, a main support extending longitudinally 
of the instrument, a plurality of Strings, means 
mounted on said support and engaging Said 
Strings to hold the same taut lengthwise of Said ; 
Support, a bridge member engaging at least One 
of Said strings intermediate the ends of the taut 
portion thereof, Sound-producing means com 
prising a cone-shaped diaphragm having an apex 
portion adjacent to said bridge member and a 
base portion, a rim member Secured to said base 
portion, imeans comprising a pair of depending 
elements for securing said rim member to said 
main support, and means for Supporting said 
bridge member and for transmitting the move.- : 
ment thereof to said diaphragm to actuate the 
latter, said last-named means comprising a 
plurality of laterally Spaced SupportS for Said 
bridge member arranged to permit lateral vibra 
tion of Said bridge member in response to the 
bowing of Said string and including a lever SO 
connected to said bridge member and to the 
apex portion of Said diaphragn as to be moved 
angularly relative to Said bridge member in re 
sponse to the lateral vibration of the latter with 
out appreciably restricting said lateral vibra 
tion, said lever actuating said diaphragm when 
moved angularly, said main Support having no 
appreciable sound-producing effect in response 
to the vibration of said string, and said cone 
shaped diaphragm, constituting the sole effective 
sound-producing element of said instrument for 
converting the vibration of said string to Sound. 

6. A string instrument comprising, in combina 
tion, Supporting Ineans, a plurality of strings 
mounted tautly on Said Supporting means, a 
bridge renbei ei gaging at least . One of Said 
strings intermediate the ends of the taut portion 
thereof, Sound-producing means comprising a 
diaphragn, and aeans for . In Ounting Said bridge 
member for lateral movement in response to 
the bowing of Said string and for transmitting 
Said lateral movement to said diaphragm to ac 
tuate the latter, said last-named means com 
prising a V-shaped lever member having the end 
of One airn of the W in engagement with Said 
bridge. (ember, the end of the other arm of the 
V in engageinent with Said Supporting means 
and the apex portion of the V connected to said 
diaphragm, lateral movement of Said bridge 
member causing a corresponding movement of 
said lever portion in engagement therewith and 
producing a rocking novement of said lever 
about the portion thereof engaging said support 
ing means whereby a vibration actuating said 
diaphragm is obtained. 

7. A string instrument Comprising, in combina 
tion, a main Support extending longitudinally 
of the instrument, a plurality of Strings, means 
mounted On Said Support and engaging said 
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Strings to hold the same taut lengthWise: of said 
Support, a bridge member engaging at least One 
of said strings intermediate the ends of the taut 
portion thereof, Sound-producing means com 
prising a cone-shaped diaphragm, and means 
for mounting said bridge member for lateral 
movement in response to the boWing of said 
string and for transmitting Said lateral move 
ment to Said diaphragin to actuate the latter, 
Said last-named imeans comprising a V-shaped 
lever having the end of one arm of the V in 
engagement with said bridge member, the end 
of the other arm of the W in engagement with 
Said main support and the apex portion of the 
V connected to said diaphragm, lateral moveu 
ment of Said bridge member causing a corre 
sponding, movement of said lever portion in-en 
gagement thereWith and producing a rocking 
movement of Said lever about the portion thereof 
engaging said main Support whereby a Vibra 
tion actuating Said diaphragm is obtained. 

8. A String instrument comprising, in combina 
tion, a main Support extending longitudinally of 
the instrument, a plurality of Strings, means 
Inounted on said Support and engaging said 
strings to hold the same taut lengthWise of said 
support, a bridge member engaging at least one 
of said strings intermediate the ends of the taut 
portion thereof, sound-producing means com 
prising a cone-shaped diaphragm having an 
apex portion adjacent to Said bridge member 
and a base portion, a rim member secured to 
said base portion, means for Securing said rin 
nenber to Said main Support, and means for 
mounting said bridge member for lateral move 
ment in response to the bowing of Said String 
and for transmitting said lateral movement to 
said diaphragm to actuate the latter, Said last 
named neans comprising a V-shaped lever men 
ber having the end of one arm of the V in en 
gagement, with said bridge member, the end of 
the other arm of the V in engagement with said 
main Support and the apex portion of the V Con 
nected to said apex portion of said diaphragm, 
lateral movement of Said bridge member CauS 
ing a corresponding movement of Said lever 
portion in engagement therewith and producing 
a rocking movement of Said lever about the por 
tion thereof engaging said main Support whereby 
a vibration actuating said diaphragm is obtained. 

9. A string instrument comprising, in combina 
tion, a main support, a plurality of Strings, means 
mounted on Said Support and engaging Said 
Strings to hold the same taut, a bridge member 
engaging at least one of said stringS intermediate 
the ends of the taut portion thereof, Sound 
producing means comprising a diaphragm, and 
means for mounting Said bridge member for 
lateral movement in response to the boWing of 
said string and for transmitting said lateral 
movement to said diaphragm to actuate the 
latter, said last-named means comprising a plu 
rality of separate members Supporting Said 
bridge member, one of Said Supporting members 
being cylindrical, said cylindrical member being 
only in frictional engagement with said bridge 
member and being rotated by the lateral move 
ment of said bridge member, and an arm con 
nected to said cylindrical member to form a 
lever, there with and adapted to rock in response 
to the rotary movement of said cylindrical men 
ber, said arm being connected to said diaphragm. 

-10. A string instrument comprising, in Combi 
nation, a main support extending longitudinally 
of the instrument, a plurality of Strings, means 
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mounted on said support and engaging Said 
strings to hold the same taut lengthwise of Said 
Support, a bridge member engaging at least One 
of said strings intermediate the ends of the taut 
portion thereof, sound-producing means con 
prising a cone-shaped diaphragm, and means 
for mounting said bridge member for lateral 
movement in response to the bowing of Said 
string and for transmitting said lateral move 
ment to said diaphragm to actuate the latter, 
said last-named means comprising a plurality 
of separate members Supporting Said bridge 
member, one of said members being cylindrical, 
said cylindrical ember being only in frictional 
engagement with said bridge ninenber and being 
rotated by the lateral movement of Said bridge 
member, and an arrin connected to Said cylin 
drical member to form a lever therewith and 
adapted to rock in response to the rotary move 
ment of said cylindrical member, Said arm being 
connected to said diaphragm. 

11. A string instrument comprising, in Combi 
nation, a main support extending longitudinally 
of the instrument, a plurality of Strings, means 
mounted on said Support and engaging Said 
strings to hold the same taut lengthwise of Said 
Support, a bridge merinber engaging at least One 
of said strings intermediate the ends of the taut 
portion thereof, Sound-producing neains Con 
prising a cone-shaped diaphragin having an apex 
portion adjacent to said bridge member and a 
base portion, a rin. Eneaber Secured to Said base 
portion, means for securing said rim inerinber to 
said main Support, and means for mounting said 
bridge member for lateral movement in response 
to the bowing of Said string and for transmitting 
Said lateral movement to Said diaphragm to 
actuate the latter, Said last-named means com 
prising a plurality of cylindrical members Sup 
porting Said bridge member and an artin con- 'i'. 
nected to one of Said cylindrical members to 
form a lever there with and adapted to rock in 
response to the rotary in ovement of Said cylin 
drical meinber, said arm being connected to said 
apex portion of Said diaphragn. 

12. A String instrument comprising, in combi 
nation, a main Support, a plurality of strings, 
means Inounted on said Support and engaging 
Said StringS to hold the Saine taut, a bridge 
Inernber engaging at least one of Said strings 
internediate the ends of the taut portion thereof, 
Sound-producing means comprising a diaphragm, 
and means for mounting said bridge member for 
lateral movement in response to the bowing of 
Said String and for transmitting said lateral 
Imovement to Said diaphragm to actuate the 
latter, Said last-named means comprising a lever 
having a portion thereof in engagement, with 
Said bridge Innember, another portion thereof in 
engageinent With Said Iain support, and a third 
portion thereof connected to said diaphragm, 
lateral noveinent of said bridge member caus 
ing a corresponding movement of said ever 
portion in engagement therewith and producing 
a rocking movement of said lever about the por 
tion thereof engaging said main support whereby 
a Vibration actuating said diaphragm is obtained, 
Said ever having an effective lever arm ratio in 
eXCeSS Of 1, thereby airplifying the motion trans 
mitted from Said bridge member to said dia 
phragm. 

13. A String instrument congrising, in combi 
nation, a Elain. Support, a plurality of strings, 
means mounted on Said support and engaging 
Said strings to hold the same taut, a bridge. 
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member engaging at least one of Said Strings 
intermediate the ends of the taut portion thereof, 
Sound-producing means comprising a diaphragm, 
and means for mounting said bridge member 
for lateral movement in response to the bowing 
of said string and for transmitting said lateral 
movement to said diaphragm to actuate the 
latter, said last-named means comprising a lever 
having a portion thereof in engagement with 
said bridge member, another portion thereof in 
engagement with said main support, and a third 
portion thereof connected to Said diaphragm, 
lateral movement of Said bridge member CauS 
ing a corresponding movement of Said lever por 
tion in engagement thereWith and producing a 
rocking movement of said lever about the por 
tion thereof engaging Said main Support whereby 
a vibration actuating said diaphragm is obtained, 
said lever amplifying the motion of Said bridge 
inenber tWo to three times. 

14. A string instrument comprising, in Combi 
nation, a main Support, a plurality of StringS, 
means mounted on said Support and engaging 
Said Strings to hold the same taut, a bridge 
member engaging at least one of Said stringS 
intermediate the ends of the taut portion thereof, 
Sound-producing means comprising a cone 
shaped diaphragim, and ineains for mounting Said 
bridge member for lateral movement in response 
to the bowing of said string and for transmit 
ting said lateral movement to Said diaphragm 
to actuate the latter, Said diaphragm constitut 
ing the sole effective means for converting the 
vibration of Said String to Sound, Said mean Sup 
port having no appreciable Sound-producing 
effect in response to the Vibration of Said string. 

15. A string instrument comprising, in combi 
nation a main Support extending longitudinally 
of the instrument, a plurality of strings, means 
mounted on said Support and engaging said 
Strings to hold the same taut, a bridge member 
engaging at least one of Said Strings intermediate 
the ends of the taut portion thereof, sound 
producing means connprising a cone-shaped dia 
phragm, and means for mounting Said bridge 
Inenber for lateral movement in response to 
the bowing of said string and for transmitting 
Said lateral movement to said diaphragm to ac 
tuate the latter, said diaphragm having a plane 
of Syminetry and being nounted on said Sup 
port with its plane of symmetry in Substantial 
Coincidence With the longitudinal axis of Said 
Support. 

16. A String instrument comprising, in combi 
nation, a main Support extending longitudinally 
of the instrument, a plurality of stirings, means 
mounted on said support and engaging said 
StringS to hold the Same taut, a bridge member 
engaging at least. One of said strings intermediate 
the ends of the taut portion thereof, Sound 
producing means comprising a cone-shaped dia 
phragm, and means for mounting said bridge 
member for lateral movement in response to 
the bowing of Said string and for transmitting 

is Said lateral movement to said diaphragm to 
actuate the latter, Said diaphragm being oval 
shaped and being mounted on said support with 
its axis of Symmetry located beneath and sub 
Stantially parallel to Said Support. 

17. In a hand-held bowed string instrument 
sof the Violin type, means secured to said in 
Strument and capable of engaging the body of 
the instrumentalist to facilitate the handling 
and playing of the instrument, said means com 
prising a chill-engaging member, a chest-engag 
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ing member located beneath said chin-engaging 
member, and a downwardly and rearwardly ex 
tending element including an arcuate portion SO 
located relative to said chin-engaging and chest 
engaging members as to fit behind the neck of 
the instrumentalist, said chest-engaging member 
being mounted on Said element below said ?hin 
engaging member. 

18. In a hand-held bowed string instrument 
of the violin type, means Secured to said instru 
ment and capable of engaging the body of the 
instrumentalist to facilitate the handling and 
playing of the instrument, Said means compris 
ing a chin-engaging member, a rodlike member 
extending rearwardly and downwardly relative 
to Said chin-engaging member, said rodlike mem 
ber comprising a curved portion to the rear of 
said chin-engaging member for engaging the 
neck of the instrumentalist and a chest-engaging 
pate mounted on Said rodlike member beneath 
Said chin-engaging member. 

19. A string instrument comprising, in combi 
nation, a main Support, a plurality of Strings, 
means mounted on Said Support and engaging 
Said Strings to hold the same taut, a bridge 
member engaging at least one of Said strings 
intermediate the ends of the taut portions 
thereof, Sound-producing means comprising a 
diaphragm, means for Supporting said bridge 
member for movement in response to the bowing 
of said string, Said means comprising a filament 
Supporting member secured to said main support 
and filament means comprising at least a single 
filament mounted on Said filament-Supporting 
member and Connected to said bridge member 
to Suspend the same for relatively free lateral 
movement with respect to Said filament-support 
ing member, and means for transmitting the 
movement of Said bridge member to said dia 
phragm to actuate the latter. 

20. A string instrument comprising, in com 
bination, a main Support, a plurality of Strings, 
means mounted On Said Support and engaging 
Said Strings to hold the same taut, a bridge mem 
ber engaging at least one of Said strings inter 
mediate the ends of the taut portion thereof, 
sound-producing means comprising a diaphragm, 
means for Supporting said bridge member for 
movement in response to the bowing of said 
String, means for Supporting said bridge mem 
ber for movement in response to the bowing of 
Said String, said means comprising a filament 
Supporting member Secured to said main Sup 
port With a portion thereof located above said 
bridge member and filament means comprising 
at least a Single filament mounted on said por 
tion of Said filament-Supporting member and 
Connected to Said bridge member to Suspend the 
same for relatively free lateral movement with 
respect to said filament-Supporting member, and 
means for transmitting the movement of said 
bridge member to Said diaphragm to actuate the 
latter. 
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21. A string instrument comprising, in con 

bination, a main Support, a plurality of strings, 
means mounted on Said Support and engaging 
Said strings to hold the same taut, a bridge mem 
ber engaging at least one of said strings inter 
mediate the ends of the taut portion thereof, 
Sound-producing means comprising a diaphragm, 
means for Supporting Said bridge member for 
movement in response to the bowing of said 
String, means for supporting said bridge member 
for movement in response to the bowing of said 
String, said means comprising a filament-Sup 
porting member Secured to said main Support 
with a portion thereof located above said bridge 
member and filament means comprising at least 
a Single filament mounted on Said portion of said 
filament-supporting member and connected to 
Said bridge member to Suspend the same for rela 
tively free lateral movement with respect to said 
filament-Supporting member, said filament ex 
tending from Said Supporting member in a plu 
rality of Spaced loops, each said loop connecting 
With a different portion of said bridge member, 
and means for transmitting the movement of Said 
bridge member to said diaphragm to actuate the 
latter. 

22. A String instrument as recited in claim 6 
Wherein a Second bridge member engages an 
Other one of Said strings, a second diaphragm is 
mounted on Said Supporting means, and means 
are provided for connecting said second bridge 
member to Said second diaphragm whereby the 
lateral movement of said other string is caused 
to actuate said Second diaphragm. 

23. A string instrument as recited in claim 11 
wherein a Second bridge member engages another 
one of Said Strings, a second diaphragm is 
mounted On Said supporting means, and means 
are provided for connecting said second bridge 
member to Said Second diaphragm whereby the 
lateral movement of said other string is caused to 
actuate said Second diaphragm. 

OTTO E. WOLFF. 
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