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1

This invention relates to stringed musical in-
struments and more particularly to chord tun-
ing means for guitars and the like.

It has heretofore been proposed to change the
chord tuning of guitars by providing members
shiftable transversely of the strings between one
of the bridges and the adjacent anchor point to
change the string tension. Such devices cause
relatively sharp bending of the strings which re-~
sults in string breakage. PFurthermore, devices
of this type are relatively complicated and ex-
pensive to construct and make the hasic tuning
of the instruments difficult.

It is one of the objects of the present inven-
tion to provide an instrument in which bending
of the stringg is eliminated or minimized to min-
imize string breakage.

Another object is to provide an instrument in
which confrol of the chord tuning is effected by

a rotatable shaft having cam surfaces engaging -

the string control members to change the tuning.
According to one feature, the shaft has a pinion
at one end meshing with a rack shiftable by a
control lever to control the tuning.

Still another object is'to provide an instrument
in which each string is controlled by a pair of
levers, movement of one of which increases the
string tension while movement of the otherin the
same direction relaxes the string.

A further cbject is to provide an instrument
in which each string is connected to a member
shiftable longitudinally of the instrument body
and. controlled by cam means to control the
spring tension. According to one feasture an ad-
justable stop is provided to limit movement of
the member in one direction, and the cam means
urges the member in the other direction.

The above and: other objects and advantages of
the invention will be more readily apparent when
read in connection with the accompanying draw-
ings, in which—

Pigure 1 is a side elevation with parts broken
away and in section of an instrument embody-
ing the invention;

Figure 2 is an enlarged partial section show-
ing the variable string tuning means of Figure 1;

Figure 3 is a section on the line 3—3 of Fig-
ure 2;

Figure 4 is a view similar to Figure 2 of an
alternative construction;

Figures 5 and 6 are views on the lines 55

and 6—@6 respectively of Figure 4;

Figure 7 is a view similar to Figure 2 of an-
other alternative arrangement;

Figure 8 is a section on the line 8—8 of Fig-
ure 7;
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2

Figure 9 is a view similar to Figure 1 illustrat-
ing still another arrangement;

Pigure 10 is an enlarged plan view of the for-
ward end of the instrument of Figure 9 with parts
broken away;

Figure 11 is a section on the line {f{—i1 of
Figure 10;

PFigure 12 is a section on the line 12—12 of
Figure 10; and

Figure 13 is a view similar to Figure 2 showing
an alternative lever arrangement.

The instrument as shown in Figures 1 to 3 com-
prises an elongated resonant body 18 which may
he of any desired construction and which is pro-
vided at one end with a rear bridge 11 and at its
opposite end with a forward bridee (2. A plu-
rality of strings 13 are stretched across the
bridges and are anchored at the forward end of
the body to adjustable pins (4 in the usual
manner.

At the rear end of the body the stringsare con-
nected to adjustable chord tuning mechanism, as
best seen in Figures 2 and 3, it being understood
that certain of the strings whose tuning need not
be changed for the particular chord combina-
tions desired may be fixedly secured to the body
in any desired manner. Those strings which are
to be changed to change the chord funing are
secured to one or the other of a plurality of
spaced fastening devices 15 carried by an areu-
ately curved yoke 16. The yoke is supported just
to the rear of the rear bridge [l and is adapted
to be shifted to increase or decrease the tension
of the string thereby to vary its tuning.

For this purpose a pair of levers IT and {8
are provided which are pivotally supported in
side by side relationship on a pivot rod (9. The
lever 17 is provided with a downwardly extend-
ing ear 21 to which the lower end of the yoke is
pivoted, and the lever 18 has a similarly upwardly
extending ear 22 to which the upper end of the
yoke is pivoted. The lever 18 is normally urged
upwardly by tension of the string, but the lever
{71 is normally urged downwardly and a spring 23
is accordingly provided to urge the lever 1T
upwardly.

To control the levers a shaft 24 extends across
the body of the instrument toward its rear end
and is formed with cam portions such as the cut
out portions 25 shown in Figure 2 registering with
the levers in the manner desired te obtain the
desired chord changes. Both levers normally
press against the shaft and are held thereby in
fixed position.

To turn the shaft to change the chord tuning,
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a pinion 26 is carried by one end thereof and
meshes with a rack 27 slidably supported on the
instrument body. The rack is shifted by a link
28 extending along the body substantially to the
central part thereof where it is connected to an
arm 29 on a U-shaped lever 31 which is pivoted
on the body. In its normal position for basic
chord tuning, the lever may occupy the position
shown in Figure 1 at which time cerfain of the
funing levers may engage the outer periphery
of the shaft while others thereof may fall into
cam recesses such as 23 in the shaft. To change
the tuning the lever 3{ is rocked in one direc-
tion or the other to turn the shaft 24 in one
direction or the other so that the cam surfaces
will produce the desired movement of the levers.
If the lever 17 of a pair is rocked downwardly, as
seen in Figure 2, the lower end of the yoke will
move forward to release the tension on the con-
nected string
Similarly, if the lever 18 of a pair is rocked down-
ward, it will pull back on the upper end of the
yoke to tighten the string and increase its pitch.
By properly selecting the positions of the cam
notches 25 and by properly designing the depth
thereof, tne amount of movement of the several
levers and accordingly the change in tuning of
the connected string can be properly controlled.
It will be noted that with this construction the

yoke, in effect, shifts back and forward on the -

body to change the string tension without sub-
stantially bending the string so that it will not be
damaged.

Figures 5 and § show an alternative construc-
tion including a pair of levers 32 and 33 pivoted
on a shaft 34 and controlled by a carm shaft 24,
as in rigures 2 and 3. The lever 32 has an up-
wardly extending projection §5 to which the end
of the string is anchored and the lever 33 car-
ries a roller 8§ over which the string is threaded
before going to the bridge I!. A spring 37 is pro-
vided to urge the lever 32 upward against the
shait 24.

In this construction, when the lever 32 is rocked
downwardly by the shaft 24, the ear 35 will move

counterclockwise to relax the string and lower its

pitch. Similarly, when the lever 33 is rocked
counterclockwise, the roller 35 will be swung
away from the bridge i1 to increase the string
tension and raise the pitch. In this construction
the only bending of the siring is that produced
by the roller 35 which can be relatively large and
which does not abrade the string so that break-
age is minimizad. )

Figures 7 and 8 show still another construction .

in which the string is anchored to one end of a
lever 28 which has an enlarged opening 39 there-
in fitting loosely over a pivot shaft 41. A lever
42 is pivoted on the shaft 41 and is pivotally in-
terconnected to the lever 38 by a pin 43 spaced
from the shaft. The lever 42 is urged upward by
a spring 44 into engagament with the cam
shaft 24. .

With this construction when the lever 388 is
swung downward by the cam shaft it pivots
about the pin 43 and increases the tension of the
string to raise its pitch. WWhen the lever 42 is
swung downward by the cam shaft, it rocks about
the shaft 41 causing the pivot pin 43 to move
forward so that the lever 3§ can shift forward
bodily and the siring tension will be relaxed.
Thus by rocking cne or the other of the levers
in the same direction the string can be either
tensioned or relaxed to vary its tuning without
producing any bending of the string.

{3 thereby to reduce its pitch. ¢
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Figures 9 to 11 illustrate a different construc-
tion in which the chord tuning mechanism is
provided at the head end of the instrument. As
shown, the instrument comprises an elongatad
body 50 having a rear bridge 51, a forward bridge
52, and strings 53 stretched over the bridges. At
the rear end of the instrument the strings may
be anchored to the body in any desired mannsr.
At the forward end certain of the strings whose
tuning is not to be changed may ke connected to
rotatable pins E4 carried by blocks §5 fixed to the
body. Each of the strings whose tuning is to be
changed may be connected to a longitudinally
shiftable member which is moved cnz way or the
other to vary the string tension.

As shown, the top and the two bottom tunabie
strings are connected to rotatablie pins 55 which
are rctatably mounted for adjustment through
manual tuning pins 57 in block members 58 slid-
able longitudinally of the body. As shown, each
block member is formed with an elengated open-
ing receiving a fastening pin cr screw 59 adja-
cent one end and with an elongated slot in its op-
posite end receiving a similar fastening pin or
screw 61. In this way the block is guided accu-
rately for movement longitudinally of the body to
vary the string tension.

To control the position of the block members
a rotatable cam shaft 62 is mounted on the body
and is formed with cam recesses to receive up-
turned ends 82 on the block members. The shaft
§2 carries a pinion 64 at one end meshing with
3 rack §5 which is slidable on the body and which
is controlied by a levar 66 in the same manner as
descriked above in connection with Figure 1.

Movement of the block members on the body is
adapted to be variably limited to satisfy the basic
tuning, and for this purpose each hlock member
carries a screw 671 having a tapered point en-
gageable with the guide pin 64. By threading
the screw 61 more or less into the block member
the portion of the tapered tip thereof which en-
gages the guide pin 61 can be adjusted thereby to
limit the movement of the block member in re-
sponse to tension of the spring. Therefore, even
though the cam recesses are not accurately
formed, the instrument can be accurately tuned
and the amount of change which will be produced
by rotation of the cam shaft 62 can be deter-
mined. As the shaft is rotated the members will
be selectively cammed outward to increase the
string tension or will be permitted to move into
the cam recesses to relax the string tension. It
will be noted that in this construction there is no
bending of the strings in response to chord tun-
ing movements so that breakage of the strings is
minimized.

The second string from the top, as seen in Fig-
ure 10, is intended to work oppositely from the
other tunable strings and for this purpose em-
ploys a tuning mechanism as best seen in Figure
12. This mechanism includes a slidable member
68 mounted on the body by means of screws or
pins 69 extending through slots in the slidable
member. In the end adjacent the rotatable shaft
62 the member 68 is formed with an upstanding
portion T extending over the shaft and terminat-
ing in a downwardly extending end part 12 en-
gageable with the shaft. A compression spring
13 urges the member 68 away from the bridge to
tension the string, and the string is fastened to
an adjustable pin 74 adjusted through a worm
mechanism through a handle T5 to set the initial
string tension.

Movement of the memher 68 away from the
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bridge is limited by a tapered threaded pin T0
engaging the rearmost guide pin 69 in the same
manner as the threaded pins 87T cooperate with
the guide pins 6.

With this construction when the shaft 62 is
turned, as shown in Figure 12, the spring 13 will
urge the member 68 forwardly to increase the
string tension, engagement of the pin 10 with the
pin 69 limiting movement in this direction. As
the shaft 62 is turned the member 88 will be slid
forwardly due to the cam action to relax the
string tension. Thus this:string works oppositely
to the other tunable strings, being relaxed by the
same cam action which increases the tension of
the other strings.

Figure 13 illustrates 2 modified lever construc-
tion which can be used with any of the lever
mechanisms. deseribed above to produce an op-
posite tuning effect so that one or more of the

strings may be relaxed Ly the same cam action

which increases the tension of the remaining
strings. Asshown, a lever T8 is pivoted on a shaft
1T carried by the body and has an enlarged end
portion adjacent the shaft over which the string
18 may pass. Intermediate the ends of the lever
an anchormember 19 is provided for securing the
end of the string to the lever. It will be noted
that with this construction as the lever turns
about the shaft 11 the string tension will be
varied.

At its free end the lever is upwardly offset as
indicated at 81 to extend above the cam shaft
82, and a spring 83 is provided acting between the
upper surface of the lever and a fixed bracket 84
to urge the lever downwardly against the cam
shaft. An adjustable stop screw 85 is carried by
the lever and engages the instrument hody to
limit downward movement of the lever.

With the cam shaft in the position shewn in
Figure 13 the free end of the lever is elevated so
that the string is in a condition of minimum ten-
sion. As the cam shaft is furned the spring 83
will urge the lever downward tc increase the
string tension, the amount of increase being
limited by the adjustable stop screw 85.

While several embodiments of the invention
have been shown and described in detail herein,
it will be understood that they are illustrative
only and are not to be taken as a definition of
the scope of the inventfion, reference being had
for this purpose to the appended claims.

What is claimed is:

1. A stringed musical instrument comprising
an elongated hody, a plurality of strings extend-
ing along the boedy, means for securing the end
portions of the strings to the body adjacent to its
opposite ends, the means for securing at least a
part of the strings at one end including parts
movably mounted on the hody and to which the
strings respectively are fastened, a rotatable
shaft mounted on the hedy and having cam
netches therein engaging said parts to position
said parts, a pinion secured on the shaff, a rack
mounted on the body and slidable longitudinally
of the body and meshing with fhe pinion, a
U-shaped lever pivoted in its central part to the
hody to rock in one direction or the other as one
end or the other is depressed, and a link con-
neected at one end to the rack and at its other end
to a point on the lever spaced from its rivot.

2. A stringed musical instrument comprising
an elongated body, a plurality of strings extend-
ing along the hody, means for securing the end
portions of the strings to the body adjacent to its
opposite ends, the means for securing at least
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one of the strings at one end of the body includ-
ing a pair of parallel levers coaxially pivotally
mounted on the body, means on the levers en-
gaging the string so ‘that when one. of the levers
is rocked:in one direction the string will be tight-~
ened and when the other lever is rocked.in said
direction the string will be loosened, a rotatable
shaft mounted on the body and having cam sur-
faces engaging the levers, a pinion secured on.
the shaft, a rack mounted on the body and slid-
able longitudinally of the body and meshing with
the pinien, a U~-shaped lever pivoted in its central
part on the body and a link connected at one
end to the rack and at its other end to a point
on the lever spaced from its pivot.

3. A stringed musical instrument comprising
an elongated hody, a plurality of strings extend-
ing along the body, means for securing the end
portions of the strings to the body adjacent to
its opposite ends, the means for securing at least
one of the strings at one end to the body includ-
ing a pair of parallel levers pivoted to the body,
a.yoke pivoted at it ends to the levers respectively
of points on oppesite sides of the pivot, means
intermediate the ends of the yoke for connection
to the string, 2 rotatable shaft mounted on the
body and having cam surfaces engaging the
levers, a pinion secured on the shaft, a rack
mounted on the hody and slidable longitudinally
of the body and meshing with the pinion, a
U-shaped lever pivoted in its central part to the
body o rock in one direction or the other as one
end or the other is depressed, and a link con-
nected at one end to the rack and at its other
end to a point on the lever spaced from its pivot.

4. A stringed musical instrument comprising
an elongated body, a. plurality of strings extend-
ing along the body, means for securing the end
portions of the strings to the body adjacent to
its opposite ends, the means for securing at least
one of the strings at one end to the body includ-
ing a lever pivcted on the body, a second lever
pivoted on the first lever eccentric to its pivotal
axis, means on the second lever to connect the
string thereto, a shaft rotatably mounted on
the body and extending across the ends of the
levers and having cam surfaces thereon engag-
ing the levers, a pinion secured on the shaft, a
rack mounted on the body and slidable longi-
tudinally of the body and meshing with the
pinion, a U-shaped lever pivoted in its central

part to the body te rock in one direction or the

other as one end or the other is depressed, and
a link connected at one end to the rack and at
its other end to a point on the lever spaced from
its pivot.

5. A stringed musical instrument comprising
an elongated body, a plurality of strings extend-
ing along fthe body, means for securing the end
portions of the strings to the body adjacent to
its opposite ends, the means for securing at least
one of the strings at one end to the body includ-
ing a member shiftable longitudinally of the hody,
means on the member to secure the string there-
te, a stop on the body engageable with the mem-~
bér to limit movement thereof in response fo
string tension, a shaft rotatably mounted on the
hody and having a cam surface thereon engag-
ing the member to shift the member in a direc-
tion to increase string tension a pinion secured
on the shaft, a rack mounted on the body and
slidable longitudinally of the body and meshing
with the pinion, a U-shaped lever pivoted in its
central part to the body to rock in one direction
or the other as one end or the other is depressed,
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and a link:connected at dne end to the rack and

at its other end to a point on the lever spaced

from its pivot.

6. A stringed musical instrument comprising
an elongated body, a plurality of strings extend-
ing along the body, means for securing the end
portions of the strings to the body adjacent to its
opposite ends, the means for securing at least
one of the strings at one end to the body includ-
ing a block mounted on the body and movabie
longitudinally on the body, a pin rotatably car-
ried by the block and to which the string is se-
cured, means to rotate the pin to adjust the
string tension, interengaging parts on the body
and the block to limit movement of the block
in response to string tension, one of said parts
being adjustable, a shaft rotatably mounted on
the body and having a cam surface thereon en-

gaging the member to shift the member in a
direction to increase string tension, a pinion se- :

cured on the shaft, a rack mounted on the body
and slidable longitudinally of the body and mesh-
ing with the pinion, a U-shaped lever pivoted
in its central part to the body to rock in one
direction or the other as one end or the cther is
depressed, and a link connected at one end to
the rack and at its other end to a point on the
lever spaced from its pivot.

7. A stringed musical instrument comprising an

clongated body, a plurality of strings extending :

along the body and secured adjacent their ends
te the body, the means for securing at least one
string at one end including a lever having an
enlarged end pivoted on the body and the lever
extending generally parallel to the strings, means
intermediate the ends of the lever to secure the
end of a string thereto with the string extending
ver the enlarged end, the enlarged end being
arcuately curved about its pivotal connection to
the body throughout the portion thereof which is
enzaged by the string, and control means engag-
ing the other end of the lever to control its piveted
position.
8. A stringed musical instrument comprising

an elongated body, a plurality of strings extend- .

ing along the body and secured adjacent their
ends to the body, the means for securing at least
cne string at one end ineluding a lever having an
enlarged end niveted on the body and the lever

extending generally parallel to the strings, means

intermediate the ends of the lever to secure the
end of a string thereto with the string extending
cver the enlarged end, the enlarged end being
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arcuately curved about its pivotal connection to
the body throughout the portion thereof which is
engaged by the string, a rotatable cam engaging
the other end of the lever on the side thereof op-
posite to the string, and a spring urging the lever
against the cam.

9. A stringed musical instrument comprising
an elongated body, a plurality of strings extend-
ing along the body and secured adjacent their
ends to the body, the means for securing one
end of the sirings to the body comprising a
plurality of levers having enlarged ends pivoted
on a common axis with the levers extending
paralle] to the strings, means on each lever inter-
mediate its ends to secure one end of a string
thereto with the string extending over the en-
larged end of the lever, the enlarged end of each
lever being arcuately curved about said axis
throughout the portion thereof which is engaged
by a string, and control means engaging the
levers adjacent their other ends to conirol their
angular positions.

10. A stringed musical instrument comprising
an elongated body, a plurality cf strings extend-
ing along the body and- secured adjacent their
ends to the body, the means for securing one end
of the strings to the body comprising a plurality
of levers having enlarged ends pivoted on a com-
mon axis with the levers extending parallel to
the strings, means on each lever intermediate its
ends to secure one end of a string thereto with
the string extending over the enlarged end of the
lever, the enlarged end of each lever being ar-
cuately curved about said axis throughout the
portion thereof which is engaged by a string, a
rovatable cam shaft extending across the other
ends of the levers with separate cam portions
therecn engaging the respective levers, and
springs urging the levers against the cam shaft.

HERBERT M. HISE.
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