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UNITED STATES 

2,549,914 

PATENT OFFICE 
2,549,914 

STRINGED MUSICAL INSTRUMENT 

John W. McBride, Burbank, Calif., assignor to 
Bantar, Incorporated, Burbank, Calif., a cor 
poration of California, 
Application October 5, 1946, Serial No. 701,564 

(C. 84-315) 18 Claims. 
1. 

This invention relates to a stringed musical in 
Strument. - 

In such instruments the pitch of the musical 
note produced by any of the strings is determined 
by the free vibrating length of the string. The 
conventional manner of determining such length 
and hence the pitch of the note is by 'Stopping' 
the string with the finger. However, it has been 
proposed to provide mechanical means for this 
purpose, controlled by a key mechanism operated 
by the fingers of the player. 

For example, in Patent No. 2,405,316, issued to 
John W. McBride on August 6, 1946, a tuning 
mechanism is disclosed utilizing a movably Sup 
ported member having a string contacting crest. 
The crest lies substantially in a plane parallel 
with the direction of movement of the member 
which movement is constrained to be parallel 
with the string. The crest itself is transverse to 
the string. A key is provided for operating the 
member, movement of the member causing the 
point of contact between the string and the crest 
to move progressively along the String and thus to 
alter its free vibrating length. 

It is an object of this invention to provide an 
improved form of Such mechanism. 

It is another object of this invention to provide 
mechanism of this type giving improved Support 
to the tuning members. 

It is another object of this invention to pro 
vide such mechanism having an improved ar 
rangement of the operation keys for the tuning 
members. 
In the above mentioned patent, the tuning 

members are mounted at One end for pivotal 
movement past the cooperating string, in a di 
rection generally transverse of the string, the 
movement of the crest along the string being 
due to the oblique positions of the crest. With 
respect to the string. 

It is still another object of this invention to 
provide a tuning mechanism in which the entire 
tuning member is movable past the string. In 
this way, the mechanism may be simplified. 

It is still another object of this invention to 
provide a tuning mechanism in which the tuning 
member moves generally lengthwise of the string. 
This invention possesses many other advan 

tages, and has other objects which may be made 
more clearly apparent fron a consideration of 
Several embodiments of the invertion. For this 
purpose there are shown a few forms in the 
drawings accompanying and forming part of the 
present specification. These forms will now be 
described in detail, illustrating the general prin 
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2 
ciples of the invention; but it is to be under 
Stood that this detailed description is not to be 
taken in a limiting sense, since the scope of the 
invention is best defined by the appended claims. 
In the drawings: 
Figure 1 is a plan view of an instrument in 

corporating features of the invention; 
Fig. 2 is a transverse Sectional view on an en 

larged Scale, taken as indicated by the lines 2-2 
of Fig. 1, parts of the instrument being broken 
away to reduce the size of the figure; 

Fig. 3 is a cross sectional view on a further 
enlarged Scale, taken as indicated by lines 3-3 
of Fig. 1; 

Fig. 4 is a fragmentary plan view with the tun 
ing mechanism removed, taken substantially as 
indicated by lines 4-6 of Fig. 2, and on an en 
larged Scale; 

FigS. 5 and 6 are detail views of One of the 
string Supporting elements; 

Fig. 7 is a view similar to Fig. 1 but showing a 
modified form of the invention; 

Fig. 8 is a croSS Sectional view on an enlarged 
Scale, taken as indicated by lines 8-8 of Fig. 7; 

Fig. 9 is a plan view of a modified form of 
tuning element which may be employed with 
the instrument of Fig. 7; 

Fig. 10 is a cross section on an enlarged scale, 
taken as indicated by lines O-0 in Fig. 9; 

Fig. 11 is a view, similar to Fig. 1, but showing 
another modified form of the invention; 

Fig. 12 is a cross sectional view on an enlarged 
scale, taken as indicated by lines 2-2 of Fig. 11; 

Fig. 13 and 14 are detail sections, taken as indi 
cated by correspondingly numbered lines on Fig. 
11; 

Fig. 15 is a plan view showing still another 
modified form of the invention; 

Fig. 6 is a cross sectional view, partly in eleva 
tion and on an enlarged scale, taken as indicated 
by lines 6-6 on Fig. 15; 

Figs. 17 and 18 are detail sections, taken as 
indicated by correspondingly numbered lines on 
Fig. 16; 

Fig. 19 is a detail section taken as indicated 
by line 9-9 on Fig. 5; and 

Fig. 20 is a plan view of another modified form 
of the invention. 

Referring to Figs. 1-6 of the drawings, an in 
strument is shown wherein the Strings are 
adapted to be set into vibration by plucking, 
as in a guitar or banjo. The instrument con 
prises a body f, formed of wood or other suit 
able material, which serves to mount the Oper 
ating parts of the instrument, suitable cavities 
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and recesses being provided where required for 
their accommodation, 
A pair of string structures 2 and 3 extend in 

substantial parallelism over the top of the body 
f. As shown, each of these structures 2 aind 
3 comprises a set of two strings 2-a and 2-b, 
and 3-a and 3-b respectively, the Strings in 
each set being quite closely spaced. However, 
it is to be understood that either or both of 
these string structures may comprise any other 
desired number of strings, or a Single String. 
Each string 2-a, 2-b, 3-d and 3-b, passes 

over a supporting post 4 adjacent the right hand 
end of the body , and thence downwardly 
through an aperture 5 in the body, in which the 
string is anchored in a conventional mannel 
(see Fig. 2). At the opposite end of the body 
the string passes over a similar post 6 and thence 
to a conventional tuning peg F. By appropriate 
adjustment of the tuning peg 7, the String may 
be tensioned as required between the posts 4 
and 6. 
The posts 4 and 6 are adjustable for height. 

For this purpose they comprise headless machine 
Screws threaded into plates 8 and 9 Secured 
respectively to the body adjacent the opposite 
ends thereof, each plate accommodating a pair 
of posts. Lock nuts (not shown) may be pro 
vided, if desired, for Securing the post 4 or 6 in 
adjusted position. 
The postS 4 and 6 are substantially identical, 

one of the posts being shown in detail in Figs. 
5 and 6. The upper end 4-a of the post is of 
inverted V-form, and has a kerf 4-b with a 
convex bottom Surface, for supporting the string 
and positioning it laterally. The Strings 2-a, 
2-b, 3-a and 3-b are not necessarily all at 
the Same height as shown, since under some 
conditions it may be desirable to have one or 
more of the Strings higher than the others. 

Provisions are made for stopping each of the 
Strings 2-d, 2-b, 3-d and 3-b at one or more 
points intermediate the supports 4 and 6. These 
provisions include pairs of tuning members gen 
erally indicated by the numerals 3 and f4 and 
COOperating respectively with the string struc 
tures 2 and 3. Since each pair of members 3 
and 4 and its manner of tuning the associated 
String structure are substantially identical, only 
one of Such pairs, as the pair indicated by the 
numeral 3, Will be described. 
This pair f3, as clearly shown in Figs. 1, 2 

and 3, comprises the flat elongated members 5 
and f Supported for transverse movement with 
respect to the string structure 2, and located 
between the body and the string structure. 
The members 5 and 6 have oppositely bevelled 
upper edge Surfaces providing string contacting 
Crests T and 8 respectively. Furthermore, the 
members 5 and 6 are inclined in the direction 
of their movement So that the crests 7 and 8 
Cross the String structure 2 at an angle. Ac 
cordingly, the crests and 8 contact the string 
Structure 2 at points located along the string 
structure in accordance with the transverse 
positions of the members with respect to the 
String structure. Thus by moving the members 
to alter Such positions, the crests are caused to 
move progressively along the string structure 
and vary the free vibrating lengths thereof. 
The pair f4 comprises the members 9 and 

20 which are shown as substantially identical 
respectively with the members 5 and 6, and 
are Similarly Supported for transverse movement 
between the body and the string structure 3. 
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4. 
The mechanism for supporting and Operating 

the members 5, 6, 9 and 20 is shown as in 
cluding a frame 2 formed of Sheet metal and 
suitably secured on the body f. This frame 2 
comprises a rectangular plate 22 with raised 
portions or rails 22-a and 22-b at its opposite 
ends, extending crosswise of the body , for slid 
ably supporting the members f 5, 6, 19 and 2. 
The plate 22 has an extension 23 at One end for 
a purpose to be pointed out shortly. Due to 
the proportioning of the parts, crests , 8, etc. 
are contacted with a slight pressure by the 
Strings. 
The longitudinal edges of the plate 22 are pro 

vided with upstanding projections or legs 24 
and 25. These legs have pairs Of aligned aper 
tures, such as 26 and 27 in Fig. 3, for slidably 
accommodating respectively rods 30, 3f, 32, 33. 
All of these rods extend through the tuning 
members 5, 6, 9 and 20, each rod being Se 
cured to one of the respective members, and 
being freely slidable through the other mem 
bers. Thus, as clearly shown in Fig. 3, the rod 
3 is fixed to the member 5 and passes through 
clearance apertures 6-a, 9-a and 20-a in 
the members 6, 9 and 20. Similarly, rod 30 
is secured to bar 6, rod 32 is secured to bar 9, 
and rod 33 is Secured to bar 20, the rods paSSing 
through clearance apertures in the bars to which 
they are not attached. In this Way the rods 
30, 3, etc., serve to position the members 5, 8, 
etc. 
The rods 30, 3, 32 and 33 have operating 

or finger keys 34, 35, 36 and 37 respectively Se 
cured on the corresponding ends thereof. Each 
key serves to confine a compression Spring, as 
38 (Fig. 3) against the frame leg 24. The 
SpringS urge the respective rods, aS 3 ?, together 
with the attached member or bar 5 to the left 
referring to Fig. 3, or upwardly referring to Fig. 
1. This upward movement is limited by a col 
lar 39 (Fig. 3) Secured to the end of the rod op 
posite the key 35 and engaging the frame leg 
25. These collars 39 serve to limit movement 
of the respective bars 3, 3, etc., in response to 
SpringS 38, so that the tuning members are nor 
mally in their initial or home positions. 
Thus appropriate pressure on the keys 3d, 35, 

etc. Serves to move the attached tuning mem 
bers, or bars 5, 6, etc., from their initial pOSi 
tions against the force of the Springs 38 So that 
the aSSociated String structures will be stopped 
at the desired points. Release of Such preSSure 
Will allow the members 5, 6, etc. to be returned 
by the Springs 38 to their initial positions. 
Although the bars 5 and 6 of the pair 3 

have independent keys 34 and 35, relative move 
ment between the bars 5 and 6 is limited Since 
the bars are quite closely spaced. A cushion 
ing washer 40 of felt or rubber is provided be 
tWeen the members 5 and 6 on One or more 
of the rods, such as shown on rod 3. Thus in 
Fig. 1, downward movement of the member 5 
by pressure on key 35 will cause corresponding 
movement of the member 6, the members 5 
and 6 thus moving as a unit. Release of preS 
Sure on the key 35 will allow the members f 
and 6 to return upwardly, also as a unit. How 
ever optionally pressure may be exerted on the 
key 34 to prevent such return movement of the 
member 6, or to cause it to move down Wardly 
independently of the member 5. 
The bars 9 and 20 of the other pair 4 sim 

ilarly have limited independent movement. 
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of the member 9, which by means of the cush 
ionary washer 4 limits the upward movement 
of the other member 20, However, this mem 
ber 20 may be moved downwardly independently 
of member 9 by means of the key 37. These 
bars 9 and 28 are movable entirely independ 
ently of the bars 5 and 6 of the other pair f3. 
The tuning member 5, by virtue of its crest 

f7 contacting the strings 2-a and 2-b, Will 
divide the strings between their Supporting posts 
4 and 6 into two portions having relative. lengths 
in accordance with the position of member 5 
transversely of the string structure. 2. Further, 
the other tuning member 6 will divide one of 
these portions into two shorter portions hav 
ing relative lengths determined by the trans 
verse position of the member 6. 
Any or all of these string portions may be 

set into vibration by the player, either Separately 
or in unison. For utilizing the Sound Vibrations 
from these string portions, conventional electric 
pick-ups 50 and 5 are mounted on the body 
respectively adjacent the string SupportS 4 and 
6 so as to be affected when any of the string por 
tions are caused to vibrate. 

AS. is well understood, such pick-ups usually 
comprise means forming a magnetic circuit and 
a winding, the magnetic circuit being so ar 
ranged that when influenced by the vibrating 
strings, electrical impulses are created in the 
winding corresponding With the Vibrations of 
the strings. The windings of the pick-ups 5 
and 5 are connected by appropriate wiring 
(not shown) accommodated in a passage 52 
formed in the body , with a phone jack to fa 
cilitate connection to a conventional loud 
speaker system. 
A rheostat. 53 (Figs. 2 and 4) for controlling 

the output from the pick-ups 59 and 5 is 
mounted in a cavity 54 formed in the body f, 
and covered by part of the plate 22 and the 
extension 23 thereof. An operating lever 55 for 
the rheostat 53 is mounted for angular move 
ment in the cavity 54, as by being secured to 
the upper end of a shaft 56 rotatably carried 
by a bushing 57 fixed in the body . A pivoted 
link 58 connects the lever 55 with the rheostat 
arm 59. The lever 55 has an upward extension 
55-a (Fig. 2) with a thumb rest 6 formed 
thereon adjacent the key 34. 
The instrument may be played optionally in 

either of two positions. Thus it may rest on 
the player's lap or on a suitable table or Stand 
with the key mechanism and strings gen 
erally horizontal. The player then reaches 
across the strings with his left hand, manipul 
lating the keys 34, 35, 36 and 37 with his fingers, 
and operating the volume control lever 55 with 
his thumb. The right hand is utilized to 
“pluck' the strings or otherwise to set then 
vibrating. However, if desired, the player may 
extend his left hand between the instrument, 
so as to support the instrument, and direct his 
fingers upwardly to operate the keys 34, etc. 
For operating the volume control with the 

instrument played in this manner, a Supplemen 
tal operating lever S accommodated for angu 
lar movement in a recess 62 formed on the lower 
side of the body , secured on the lower end 
of shaft 56. A cover plate 63 is provided for 
the recess 62 cooperating therewith to form an 
arcuate opening or slot 64 (Fig. 2) for accorn 
modating a, thumb rest 6-a formed. On the 
lever 6, which is engageable by the player's 
thumb, 
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5 ment of Fig. 1. 

6. 
In Figs, 7 and 8, a form of the invention is 

shown which is quite similar to the instrument 
just described. Four string structures if, 72, 13 
and E4, appropriately tensioned between conven 
tional bridges 75 and 76, are provided, and are 
tuned respectively by independently operable 
tuning members 7, 8, 79 and 83. Each of these 
members comprises an eiongated bar Supported 
for transverse movement between the respective 
string structure and the instrument body 8 by 
a frame 82, and having a string contacting crest 
crossing the string structure. obliquely. 
The members 7, 18, 79 and 80 are secured 

respectively to the rods 83, 84, 85 and 36 slid 
able in the frame 82 and passing through clear 
ance apertures in the members to which the rods 
are not secured. Springs, as 89, urge each tun 
ing meinber to its initial position, keys 9, 92, 93 
and 94 being provided for operating respectively. 
the tuning members to vary the free vibrating 
lengths of the strings. 

In Figs. 9 and 10, a turning member is shown 
having a plurality of string contacting crests 96 
and 97. Such a bar may be Substituted for One 
or more of the members 77, 78, 79 and 80 in the 
instrument of Fig. 7. 

In the instruments of Figs. 1 and 7, the string 
contacting crests are straight in the direction of 
movement of the tuning member, and cross the 
String obliquely and at an angle which is con 
stant for all positions of the tuning member, 
since the member moves along a right line. Thus 
the crest, noves progressively along the string 
at a constant rate with respect to transverse 
movement of the turning member. It may be de 
sirable to have such progressive movement along 
the string occur at a rate which varies for dif 
ferent positions of the tuning member. Such 
change in rate can be provided by curving the 
crest. 
In Figs. 1-14 an instrument is shown utilizing 

tuning members having curved crests, and which 
are movable transversely of the Strings. 
This instrument is quite similar to the instrue 

It includes a body with 
string structures 02 and 3 supported thereon, 
each comprising a pair of tensioned StiringS. 
Pairs of tuning members 4 and 5 are pro 
vided for altering the free vibrating lengths re 
spectively of the string structures 2 and 3. 
Since the pairs of members and their cooperation 
With the aSSociated String structure are substan 
tially identical, only the members of one pair, 
for example, the pair 5, will be discussed. 

This pair 45 comprises the tuning members 
86 and 97 having string contacting crests 
(6-a and -a, respectively so curved in the 

direction of movement of the member as to cross 
the strings 3-d and 3-b of the string struc 
ture f3 at an angle, each crest contacting each 
string at but one point. The nine:mbers 6 and 

7 are supported for limited independent move 
ment with respect to the strings 3-d and 
33-lb by a pivot structure 3 (Fig. 13). 
Referring to Fig. 13, the pivot structure 98 

comprises a bearing 9 with a mounting flange 
therein, secured in a recess provided in 

the body . A shaft, 2 rotatable in the bear 
ing. 9 extends upwardly thereipon and has the 
hub 32-b of member 7 secured thereon a 
suitable distance above the bearing 9 to accom 
modate hub 25-b of the tuning member 96 
therebetween. The hub 96-b is freely movable 
both angularly and axially on the shaft 2 and 
is Supported on the upper end of the bearing 09, 
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The hub 7-b in turn is axially supported on 
the upper end of the hub O6-b. The member 

6 is offset as at 06-c to permit this arrange 
ment while positioning the crest C6-a at the 
Same distance above the body is as crest (7-d. 

Additional Support is provided for the tuning 
members i3 and GT, as well as for the members 
of the other pair 64 by a member 3 extending 
across the body of providing a rail, which slid 
ably Supports the ends of the tuning members 
remote from the pivotS. Additionally, this rail 
structure Serves to determine the initial position 
of the tuning members 06 and 07 by means of 
a projection 3-a engageable by the member 
: S and a projection 3-b similarly cooperating 
with the members of pair 04. 
A pair of torsion springs 4 and 5 are ac 

commodated on the hub fi-b for urging the 
members 5 and 67 respectively to their initial 
positions. For this purpose, the Spring it has 
an extension i il-d from One eind engaging a 
stop 5 on the body 0 and an extension 4-b 
from the other end engaging the member 96. 
These extensions and the spring 4 are so ar 
ranged that novement of the member 8 from 
its initial position (downwardly about pivot 38 
in Fig. 11) is resiliently opposed by the Spring. 
Similarly, the Spring 5 has an extension 5-(Z 
engaging the stop 6 and an extension 5-b 
engaging the member 9. 
As above indicated, the tuning meniabet's i 8 

and 9 of the pair 4 are arranged. Substan 
tially the same respectively as nembers C8 and 
i3, being pivotally supported by a structure i2. 
similar to the pivot structure 08 and urged re 
siliently toward the projection i3-b. 
A series of keys 2, 2, 23 and 24 are pro 

vided intermediate the ends of the tuning men 
bel's 3, 7, 8 and 9 respectively for oper 
ating the members to tune the String structures. 
These keys extend downwardly in a thirough 
opening 23 in the central portion of the body 
8, so as to be readily acceSSible to the fingers 

of the player's left hand, which hand is used to 
Support the instrument, while the right hand 
plucks or otherwise sets the Strings vibrating. 
These keys 2, 22, 23 and 24 have lateral 

portions 2 i-a, 22-a, 23-a and 24-(i, join 
ing the keys to the tuning members f6, 0, 8 
and 9 respectively. 
In the forms of the invention. So far described, 

the tuning memberS are arranged to move in a 
direction generally transverse of the strings, the 
string contacting crest being SO inclined as to be 
moved along the String by Such movement of the 
tuning membel'. 
In Figs, 15 to 19, an instrument is shown in 

which the tuning members are arranged to move 
generally lengtin Wise of the StringS. 

Referring to Fig. 15, the instrument is shown 
as comprising a body 3 having a pair of ten 
Sioned string structures 32 and 33 thereon co 
operating with the electric pick-ups 34 and 35. 
The body 3 has an extension 3 -a on which 
the pairs of tuning members 36 and 3 are 
imounted for angular movement about a common 
axis 38. This axis is located at a point inter 
mediate the ends of the string structures 32 
and 33 and spaced a substantial distance later 
ally therefrom, so that those portions of the tun 
ing members adjacent the string move generally 
lengthwise of the String structures upon in Ove 
ment of the tuning members through a consider 
able angle about the axis 38. 
As best shown in Figs. 15 and 18, tuning mem 
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8 
bers 40 and 4 having string contacting crests 
49-a and 4-a, comprise the pair 36. These 
crests are straight throughout most of the 
lengths, but may be curved if desired to maintain 
the angle at which the crest crosses the string 
more nearly constant for all positions of the 
members. The outer end portions of the mem 
bers 4 and 4 are positioned between the body 
31 and the string structures f32 and 33, and 
are offset as at 49-b and 4-b to clear the 
members 42 and 43 of the other pair 37. (See 
Fig. 16.) 
The member 49 is further offset to provide a 

portion 44 to which is secured one leaf 45 of 
a hinge-like structure which pivotally supports 
the member 4) for movement about the axis 38. 
This leaf i45 extends a Suitable distance along 
the offset iii.4 to provide a key surface 46 adapted 
to be engaged by the player's finger for operating 
the member 18. The other leaf 4 of the hinge 
is common to all the tuning members, 40, 4t, 
i42 and 43 and is suitably secured to the body 
extension 3 -c. So as to support a hinge pin 
f43. The axis of pin 48 coincides with the 
axis 38. 
The leaf 45 terminates in a hublike portion 

(49 Which encircles the pin 48 and axially sup 
ports the leaf 45 and member 40 by engaging 
the hub : 5. On the fixed leaf A. The hub 49 
has a slot f$9-a intermediate its ends for accom 
lilodating a torsion Spring 5 encircling the pin 
;43. The Spring 5 has an extension 5 -a. 
engaging the leaf 45 and an oppositely directed 
extension 5i-b engaging the leaf Ai (see Fig. 
17). The Spring 5i is so formed and arranged 
that the member 63 is urged counterclockwise 
about the axis 38 to engage a stop 52, which 
determines the initial or home position of the 
member f4. 
The other member 4 also has an offset por 

tion i54 carrying a hinge leaf 55 having a key 
Surface 58 as well as a hub f S7 arranged to 
encircle the 48 So as to be pivoted therein 
and being axially supported on the hub 49. The 
offset 54 is also slightly inclined so that the por 
tion of Imember 4 which is about the surface 
of the body 3 extends parallel with the mem 
ber 43. A torsion spring 58 similar to the 
Spring 5 urges the member 4 counterclock 
Wise until stopped by contacting the member 40. 
If member 6 is in hone position against stop 
E. member 4 Will then also be in home posi 
O 

Appropriate pressure exerted on the key sur 
face 45 will swing both members 40 and 4 
against the force exerted by the springs 5 and 
58 about the axis f38 until stopped by the en 

gagement of the member 4f with stop 59. (Fig. 
15.) The member 14 can be moved independ 
ently against the force of spring 58 to engage 
stop 59 by pressure on the key surface 56. 
Release of the pressure on the key surfaces 46 
and 56 Will allow the members 46 and 4 to 
be returned counterclockwise by the springs 5 
and 58. However it will be clear that independ 
ent movement of the members 83 and 4 is 
limited, since member 43 can be moved clock 
Wise independently only until it contacts the 
Inernber 4, and conversely the member 4 can 
be moved independently counterclockssise only 
until it contacts the member . 
The other pair of members 42 and 43 simi 

larly have offsets 60 and f6 to which are at 
tached respectively the hinge leafs 62 and 63 

Ri 
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forming key surfaces 64 and 65 and supporting 
the members f42 and f43 on the hinge pin (48. 
Torsion springs f66 and 67 urge the members 
f42 and 43 to home position against stop 68, 
the members being capable of limited independ 
ent movement, as before. It will be apparent that appropriate pressure 
on the various key surfaces 46, 56, 64 and 65 
Will cause the associated tuning members 40, 
4, 42 and 43 to adjust the free vibrating 
lengths of the string structures. Further, the 
pair of crests, as f40-a and 4f-a, provided for 
each string structure will divide the string struc 
tures into end portions and an intermediate por 
tion, all independently adjustable within limits. 
The pick-ups 34 and 35 are connected by suit 

able wiring, (not shown) accommodated in pas 
Sages as 66 formed in the body 31, with a con 
ventional phone jack. A rheostat 67 (see Figs. 
15 and 19) is provided in the body extension 
3-0 to control the sound volume, and is ar 
ranged to be operated by an arm 68 secured on 
the rheostat shaft 67-c. A torsion spring 69 
Serves to urge the arm 68 to one of its limiting 
positions, appropriate pressure on the thumb 
l'est 68-d provided on the free end of arm 68 
serving to operate the rheostat f St. As clearly 
shown in Figs. 15 and 16, the thumb rest 68-d 
is So located as to be comfortably reached by 
the player's thumb when the fingers are in posi 
tion to engage the key surfaces 46, 56, G4 and 
65. 
Other arrangements may be utilized to provide 

movement of the tuning members along the 
strings. For example, in Fig. 20 a fragment of an 
instrument is shown which employs tuning mem 
bers having straight string contacting crests and 
which is otherwise quite similar to the form of 
Fig. 7. However, in this form the frame 5 is set 
so that the operating rods 76 for the respective 
tuning members 7 move at an angle with re 
spect to the strings 8. Accordingly movement 
Of the tuning members will have a component 
parallel with the strings, depending on the size 
Of this angle. 
The inventor claims: 
1. In a stringed musical instrument: a body; a 

plurality of parallel tensioned strings spaced from 
the body; a plurality of bars having crests for 
contacting respectively said strings; and means 
for independently translating said bars to dif 
ferent positions between said body and said 
Strings to move said crests progressively along 
the respective Strings and vary the free vibrating 
length thereof. 

2. In a Stringed musical instrument: a body; a 
plurality of tensioned strings Spaced from the 
body; a plurality of bars having crests for con 
tacting respectively Said StringS; and means for 
independently translating Said bars to different 
positions in Substantially a common plane be 
tween said body and said string so that the apexes 
of the crests move progressively along the re 
spective strings and vary the free vibrating 
length thereof. 

3. In a stringed musical instrument: a ten 
sioned string; a bar having a string contacting 
crest; means mounting said bar for movement to 
cause the crest to move progressively along the 
string and vary the free vibrating length there 
of; and means attached to said bar forming an 
operating key therefor intermediate the ends of 
the bar. 

4. In a stringed musical instrument: a body; a 
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10 
tensioned string spaced from the body; a bar hav 
ing a string contacting crest; means mounting 
said bar for movement between said body and Said 
string to cause the crest to move progressively 
along the string and vary the free vibrating 
length thereof; and means attached to said bar 
forming an operating key therefor intermediate 
the ends of the bar. 

5. In a stringed musical instrument: a ten 
sioned string; a bar having a string contacting 
crest; means mounting said bar for movement 
between limiting positions to cause the crest to 
move progressively along the string and vary the 
free vibrating length thereof; means resiliently 
urging said bar toward one of said limiting posi 
tions; and means attached to said bar forming an 
operating key therefor intermediate the ends of 
the bar. 

6. In a stringed musical instrument: a body; a 
plurality of tensioned strings spaced from the 
body; a bar for each of said strings having a 
string contacting crest; means mounting said 
bars for independent movement between said 
body and said string to cause the crests to move 
progressively along the respective strings and 
vary the free vibrating length thereof; stop means 
for limiting movement of said bars in one direc 
tion; means resiliently urging said bars toward 
said stop means; and means attached to each bar 
forming an operating key therefor. 

7. In a stringed musical instrument: a body; 
a tensioned string structure spaced from the 
body; a plurality of members providing crests 
for contacting said string structure at points 
spaced therealong to form a plurality of free 
vibrating string lengths; and means for inde 
pendently translating said members between 
said body and the string structure to move the 
crests progressively along the string structure 
and vary said free vibrating String lengths. 

8. In a stringed musical instrument: a body; a 
tensioned string structure Spaced from the body; 
means providing one or more String contacting 
crests; and means supporting said crest providing 
means adjacent its end portions on the body for 
movement between the body and said string strue 
ture to cause said crest or crests to move progres 
sively along the string structure and vary the 
free vibrating leagths thereof, one of Said Sup 
porting means comprising a member extending 
transversely of the string structure on the body 
and movably engaging said crest providing means. 

9. In a Stringed musical instrument: a body; 
a tensioned string structure spaced from the 
body; means providing one or more string con 
tacting crests; and means Supporting Said crest 
providing means on the body for movement be 
tWeen the body and Said string structure to cause 
said crest or crests to move progressively along 
the string structure and vary the free vibrating 
lengths thereof, said Supporting means compris 
ing a pair of rails extending transversely of the 
string Structure on the body and slidably engag 
ing the opposite end portions of the crest provid 
ing means. 

10. In a Stringed musical instrument: a body; 
a tensioned String structure spaced from the 
body; means providing one or more string con 
tacting crests; means pivotally mounting said 
Crest providing means on the body for movement 
between the body and said string structure to 
cause said crest or crests to move progressively 
along the string structure and vary the free 
vibrating lengths thereof; and a plurality of elec 

75 tric pick-up means respectively at points spaced 
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along the string structure to amplify independ 
ently the vibrations of different free vibrating 
lengths of Said string structure. 

11. In a stringed musical instrument: a body; 
a tensioned string Structure spaced from the 
body; a bar having one or more String contacting 
CrestS; means mounting said bar for translating 
movement between the body and the string struc 
ture transversely past the string structure, said 
Crest or Crests being inclined With respect to said 
structure and the direction of movement, whereby 
in OVenent of the bar moves Said crest or crests 
progressively along the string structure and varies 
the free vibrating lengths thereof; and means for 
noving said bar. 

12. In a stringed musical instrument: a body; 
a tensioned String structure spaced from the 
body; a bar having one or more string contacting 
CrestS; nineans mounting said bar for translating 
movement between the body and the string struc 
tule transversely past the string structure, said 
Crest Or CrestS being inclined with respect to said 
Structure and the direction of movement, where 
by movement of the bar noves said crest or crests 
progressively along the string structure and varies 
the free Vibrating lengths thereof; means resili 
ently urging said bar to an initial position; and 
means for moving Said bar with respect to said 
position. 

13. In a stringed musical instrument: a body; 
a tensioned String structure Spaced from the 
body; a bar having one or more string contacting 
Crests; means pivotally mounting said bar adja 
cent the String structure for swinging movement 
between the body and the string structure in a 
direction generally transverse of the string struc 
ture, Said movement causing said crest or crests 
to move progressively along the string structure 
and Vary the free vibrating lengths thereof; and 
a plurality of electric pick-up means respectively 
at points Spaced along the string structure to 
amplify independently the vibrations of different 
free vibrating lengths of said string structure. 

14. In a Stringed musical instrument: a ten 
Sioned string structure; a bar, at least a portion 
thereof having one or more string contacting 
Crests; and means for moving said bar to move 
Said portion bodily generally lengthwise of the 
String structure, whereby said crest or crests 
move progressively along the string structure and 
Vary the free vibrating lengths thereof. 

15. In a stringed musical instrument: a ten 
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12 
Sioned string structure; a bar having a crested 
portion, the Crest or crests on said portion con 
tacting said sting Structure; means mounting 
Said bar for pivotal movement with respect to a 
point so located that movement of said bar causes 
Said Crested portion to move generally length 
Wise of Said string structure, whereby said crest 
or Crests move progressively along the string 
Structure to vary the free vibrating lengths 
thereof. 

16. In a stringed musical instrument: a ten 
Sioned string structure; a bar having one or more 
String contacting crests inclined at an angle with 
respect to Said structure; and means for bodily 
translating Said bar and one or more crests past 
the String Structure in a direction to maintain 
the inclination of Said crest or crests constant, 
in order to move said crest or crests progressively 
along the String structure and vary the free 
Vibrating lengths thereof. 

17. In a stringed musical instrument: a ten 
Sioned string structure; a bar having a string 
contacting Crest, at least a portion of said crest 
being inclined at a constant angle with respect 
to Said structure; and means for moving said 
bar in a direction normal to said structure, to 
move Said crest progressively along the string 
Structure and vary the free vibrating lengths 
thereof. 

18. In a stringed musical instrument: a ten 
Sioned String Structure; a bar having a string 
contacting crest, at least a portion of said crest 
being inclined at a constant angle with respect 
to said structure; and means for moving said bar 
in a direction Substantially normal to the inclina 
tion of Said crest, to move said crest progres 
Sively along the string structure and vary the 
free vibrating lengths thereof. 

JOHN W. McBRIDE. 
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