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My invention relates to musical instruments
and specifically to an improved bridge which will
vary the pitch of the strings of a stringed instru-
ment of the lute type so as to effect changes, not

8 only of chords, but of individual tunings as well,
and & particular adaptation of the invention is
to an electric Hawailan guitar.

One of the objects of the invention is to re-
place the conventional bridge on a stringed musi-

M cal instrument, such as an electric Hawaiian
guitar, with an adjustable bridge designed to vary
the pitch of selected strings, such adjustable
bridge being adapted to be fastened to the face
of the instrument preferably in. the exact posi-
tion of the conventional bridge, which is removed,
making use of the same means of fastening, and
thus eliminating the necessity of drilling addi-
tional holes in the body of the instrument or of
otherwise defacing it. ‘The invention is so de-
signed that it has substantially the same height
as the conventional bridge, thereby. making it
possible to carry the conventional instrument,

W

with the device attached, in its original instru-

ment case. . :

Another object of the invention is to provide an
improved method of varying the pitch of selected
strings by a stretching or slackening of. such
strings, while under the positive control of the
hand and arm of the player, while playing, so as
M to effect desired changes in individual tunings
as well as chords.

Ancther cbject of the inverntion is to provide a
method of tightening and slackening selected
strings of & musical instrument, without carrying
such strings beyond the bridge, and without
causing such strings to be moved or pulled across
a surface with which they are in contact.

Another object is to provide a method of regu-
lating the various changes in pitch of the se-
48 lected strings of a musical instrument so that

such changes in pitch may be effected by the
player by mechanical means, and without the use

of the otherwise necessary “ear” and skill of the .

player. -

Another object of my invention is to replace
the original handrest found on the more expen-
sive makes of guitar, with a movable means con-
stituting a handrest and at the same time per-
mitting positive control, by the player. of the
slackening and tightening of selected strings of
the instrument, while playing; thus permitting
changes in the pitch of the selected strings at will
so as to produce the desired harmonics.

Other objects and advantages of the invention
will become apparent as this description proceeds,
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and the novelty thereof will be particularly point-
ed-out in the appended claims.

I am aware that the prior art contains de-
vices the purpose of which is to vary the pitch of
the strings of musical instruments. By certain &
of such devices it has been sought to accomplish
such purpose by shortening the vibrating length
of the strings, or by pressing the strings upwardly
or downwardly, or by forcing a non-vibrating
portion of the string from a straight line. Such 10
devices have been feund impracticable, particu-
larly because the results of the use of such devices
were not of such uniformity as is required by good
music. Another device disclosed by the prior art
is one whereby the pitch of the strings of the in- 15
strument is varied above and below the tuned
pitch by a stretching or slackening of the strings
by means of foot treadles, and wherein the se-
lected strings are continued beyond the bridge of
the instrument. In practice it has been found 20
difficult to operate such a device without kink-
ing the selected strings at the point where they
change from horizontal to perpendicular, or with-
out undue wear upon the strings because of fre-
quent movement across the bridge or plate at the 28
point where the string is changed from the hor-
izontal to the perpendicular. My invention is
not to ke confused with these devices of the prior
art, for the distinguishing characteristic is that
I accomplish the desired changes in the pitch of 30
the selected strings by means of a device which
replaces the conventional bridge of the instru-
ment and stretches or slackens the strings by a
rotatory movement of the bridge itself without

" causing the strings to be moved across any metal 385
or substance with which they are in contact, such
changes in pitch being effected under the posi-
tive control of the hand and arm of the player
while playing and while the fingers of the player
are kept free to manipulate the “pick;” thus in- 4¢
suring the proper tuning of the instrument at
all times and producing the desired harmonics
without the use of cumbersome auxiliary equip-
ment and without defacing the instrument. .

I have found that in practice it is desirable, 45
while playing, to be able to raise the. pitch of
the second and fifth strings of the instrument
above the tuned pitch through half tone changes
for a total of three half tones, and to be able
to effect momentary changes in tone, within gq
the above limits, on the fifth string, and also to
be able to either raise or lower the pitch of the
third string one half tone either above or below
the tuned pitch of the instrument. Such a com-
bination of changes in pitch, while not indis- gs
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pensable to suitable changes in pitch, results in
a, wider variety of possible changes in tone and
greatly increases the range of the instrument
from a given normal tuning, The invention here-
in described accomplishes such result,

In the drawings forming a part of this speci-
fication:

Fig. 1 is a perspective view of a bridge em-
bodying features of the invention, with the hand-
rest plates raised above their normal position so
as to disclose the mechanism of the device.

Tig. 2 is a view mainly in side elevation of the
bridge attached to the face of a musical instru-
ment, the tail of a conventional guitar being
shown with the device attached in the place of
the conventional bridge, and showing the plates
in position for playing the instrument.

Fig. 3 is a plan view of the bridge in position
on the instrument.

Fig. 4 is a view mainly in side elevation of a
string terminal.

Fig. 5 is a plan view of the string terminal
shown in Fig. 4.

Tig. 6 is a view mainly in cross section of the
device through the center of the radial surfaced
string terminal to which is attached the third
string of the instrument.

Figs. T and 8 are views in side elevation and
plan, respectively, of another string terminal.

Figs. 9, 10 and 11 are plan, front and side views
of another string terminal,

Fig. 12 is a perspective view of the locking
stop showing the boss on the lower end used for
holding in position the minor control lever.

Fig. 13 is a perspective view of the base block.

The device is attached to the musical instru-
ment by any conventional means, preferably by
serews or holts, @, Q, through the slots O, O
which are elongated so as to make use of the
original screw or bolt holes used for fastening
the original conventional bridge to the instru-
ment V. The original or conventional bridge is
removed, being replaced by the invention. The
master screw of the original bridge, not shown
in the drawings, is also used on the invention.

The invention preferably comprises a base B
upon which is mounted the plates Pl and P2 for
rotation upon a shaft S, and upon which base B
is mounted a shaft A upon which are disposed
to be rotated, three string terminals T, T2 and
T3 having circular surfaces concentric with the
axis of shaft A. The second, third and fifth
strings of the instrument are securely fastened
to the terminals Ti, T2 and T3, respectively, by
being inserted in a string eye E in each terminal.
The first, fourth, sixth and seventh strings are
securely fastened to the base B by means of any
conventional form of string eye and are not ad-
justahble thereon.

The string terminals Ti and T3 each has an
arm Cl, C3, projecting from the round or cir-
cular surface, as shown in Figs. 7 to 11. An
upper surface Mi or M3 at the end of the corre-
sponding arm is brought into contact with a
steel bearing plate DI or D2 on plate Pl or P2
whenever plate Pl or P2 is pressed downward
by the wrist and arm of the player. The arm
may be made an integral part of the string ter-
minal T3 by being pressed into the terminal and
having a boss N8 pressed onto the end of the
arm C3, as shown in Figs. 9, 10 and 11; or the
entire arm, Cl, contact surface M, and string
terminal T1 may be made in one piece, as shown
in Figs. 7 and 8. Both constructions are shown
in use in PFig. 1.

2,196,531

The arc through which the arm of the string
terminal is permitted to travel in changing the
pitch of the string attached to its circular sur-
faced part is regulated and limited by an adjust-
ing screw FI or F3 set in a cross piece 14, as to
the maximum movement of the corresponding
bars upward, and by the adjusting screw Gl or
G3 and lock nut L:ii or 1.3 in the maximum move-
ment of the har downward. Intermediate posi-
tions are fixed by the notches IT in the tuning
lock lever 19.

The string terminal T2 has an arm C2, as
shown in Figs. 4, 5 and 6, in which is a seat or
well W for a spring R, the upward movement of
which is limited by the cross piece 14 fastened
to the base B by any conventional means, pref-
erably by screws 29. The outer end of the arm
on the terminal T2 is kept in constant contact,
by the pressure of the spring R, with the cam H
attached to shaft I of minor control lever J, as
shown in Fig. 6.

The downward movement of the plates PI and
P2 is checked and regulated by the notches 1T
in the tuning lock lever 19 pivoted at 20. The
maximum downward movement of the plates Pl
and P2 is also limited by the adjusting screws
Gl and G3 and lock nuts L1 and L3 which, in
practice, are set so that when the plate Pl is in
the third or bottom notch 1T on the lever 18, the
plates Pl and P2 are in contact with such ad-
justing screws Gl and G3.

The lever 19 passes through a slot 21 in plate
Pl and is kept in constant contact with a hard-
ened piece of metal 22 by the tension of a spring
23 fastened to the base B at its terminal by any
conventional means. The notches T in the
lever 19 are spaced so that a movement of the
plate Pi from one notch to another will result
in a change of a one half tone in the second
and fifth strings of the instrument. In prac-
tice it is not essential for the skilled player to
use the lever {9 in regulating the changes of
pitch in the second and fifth strings, as such
changes in pitch may be accomplished by ear by
means of the pressure of the hand on plate Pi.
Momentary changes of pitch in the fifth string
may be similarly made by the pressure of the
hznd on plate P2 alone.

Plates PI and P2 may, in practice, be com-
bined into one plate, if desired, or the fifth string
may be unadjustably fixed to the base B, as
shown in Fig. 1, for the first, fourth, sixth and
seventh strings.

A bar or stop 30 causes plate P2 to move
downward at any downward movement of plate
Pf, but permits plate Pl to be released for up-
ward movement without, at the same time, re-
leasing plate P2. The stop 30 also permits of
free movement downward of plate P2 without
a concurrent downward movement of plate PI.
Such movements permit a wider variety of pitch
changes to be made.

In practice, it has been found that the tension
of the strings of the instrument is sufficient to
cause the terminal bars Cl and C3 and plates P
and P2 to move upward to their normal position
whenever the notches {7 on the lever (8 are dis-
engaged from the bar 22 in plate P{, thus bring-
ing the instrument to its normal tuning.

The movement of the minor control lever J
vpward is regulated by an adjustable base block
31 secured to the base B by adjusting anchors
32 and lock nuts 33. The hase block 31 is kept
forced upward against the lock nuts 33 by
springs 34. A locking stop 3% is inserted in the
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base block 3! by means of a loose fit, ‘whereby
it may be turned upward and moved backward
or forward, as desired, in order to bring the same
in contact or not with the stud 36. The locking
stop 35 has a boss 39 on its lower end, as shown
in Fig. 12 which, when the locking stop 35 is
raised to a little past perpendicular, will cause
the minor control lever J to be held down to its
lowest position with its downward stop 81 at
the end thereof in contact with the face of the
instrument. When the locking stop 35 is raised
upward and pushed backward from its position
in contact with the stud 36, the minor control
lever J is raised to its highest position. The
downward movement of the minor control lever
J is regulated by the adjustable downward stop
37 at its end which is kept at tension by the
spring 38.

In practice, the instrument is in normal tun-
ing when the plates P! and P2 are in normal
position just above the first or top notch 7T on
the lever 9, out of contact with the arms Cl
and C3, and the minor control lever J is in posi-
tion with its stud 36 in contact with the under

surface of the locking stop 35, as shown in Fig..

1. This position of normal tuning permits the
changing of pitch upward from normal tuning
of the second and fifth strings through a series
of three half tones and the changing of pitch of
the third string one half tone both above and
below the normal tuning.

Operation

The electric Hawaiian guitar should be nor-
mally tuned to E major. While playing the in-
strument the player allows his hand and wrist
to rest on the plates Pl and P2 and plays the in-
strument in the conventional manner.

Pressure on the plate Pl downward from its
normal position causes an increase of tension
in the second and fifth strings of the instru-
ment, resulting from the downward movement of
the bars Ct and C3 rotating their string ter-
minals on the shaft A. As the bar 22 on plate

5 Pl engages each of the three notches 17 on the

lever 18, progressively and respectively, the sesa-
ond and fifth strings rise a half tone at each
notch or stop, or, namely, b to ¢, to obtain e aug-
mented, in the first or upper notch or stop; c#
to obtain e 6th in the second or middle notch or
stop; and d to ohtain e 7th in the third or bot-
tom notch or stop. As before indicated, the
plate P2 may be operated independently of plate
P1 for momentary changes of chord on the fifth
string of the instrument only.

When the plate Pf is in the second or middle
notch 17 on the lever 19, the slanting at the sec-
ond fret of the instrument of the Hawaiian steel
or bar which is held and used in the left hand of
the player will result in a 9th chord.

By pressure of the hand against the lever 19
in an outward movement from the player and a
concurrent release or lessening of the pressure
of the hand on plates Pl and P2 the notch I7
on the lever 19 is disengaged from the bar 22,
causing the plates Pl and P2 and the terminal
bars Cl and C3 to move upward toward the nor-
mal tuning position of the instrument by reason
of the lessening of the tension on the second and
fifth strings of the instrument, thereby making
posgible half tone changes of tuning or pitch in
the second and fifth strings in the reverse order
as above indicated.

With the instrument normally tuned to E
major, the third string of the instrument is held

3

to such E major tuning when the locking stop
35 is in position as shown in Fig. 1 with its lower
end in contact, as shown, with the stud 36. It
is held in such normal tuning with the locking
stop 35 in contact with the stud 36, as shown in
Fig. 1, by reason of the pressure of the arm of
the string terminal T2 on the cam H of the minor
control lever J. The contact of the arm of the
string terminal T2 with the cam H on the minor
control lever J is shown in detail in Fig. 6. The

10

pressure of the spring R on the arm. €2 of the

string terminal T2 keeps such arm in constant
contact with the cam H. ‘

When the minor control lever J is depressed
by the wrist or forearm of the player until the
stop 37 at its end comes in contact with the sur-
face of the face of the instrument, the arm of
the string terminal T? is raised or lifted upward
by the upward movement of the cam H of the
minor control lever J, loosening the tension in
the third string of the instrument and lowering
its pitch one half tone from g# to ¢ to obtain an
¢ minor chord and tuning.

By releasing the locking stop 35 by raising it
to a perpendicular position and moving it out-
wardly from the bedy of the player, causing the
lower end of the stop 35 to disengage the stud
36, the minor control lever J is rotated by the
pressure of the arm of the string terminal T2
cn the cam H of lever J, until such arm of the
terminal T2 strikes bottom by reason of the pres-
sure of spring R, thereby increasing the tension
in the third string of the instrument and rais-
ing its pitch a half tone to a. If at the same time
the plate Pl is pressed downward to the second
or middle notch or stop 1T on the lever 19, «
tuning results. ‘

When the instrument is in a tuning as de-
scribed, if- the minor control lever J is pressed

downward until the stop 37 at its end comes in ("

contact with the surface of the face of. the in-
strument, an ¢ 7th tuning results. To obtain an
a minor tuning from this last position, plate PI
is released upward to the first or top noteh 1T
on lever 19. : :

When plate Pl is in the first or upper notch 17
on lever 19, depressing the minor control lever

J until the stop 37 at its end is in contact with -

the face of the instrument, will result in a C
major tuning of the instrument.. When playing
with the instrument in C major tuning as de-
scribed, the stop 3T of the minor control lever J
may be kept in constant contact with the face of
the instrument by raising the locking stop 35 to
a bit past perpendicular thereby causing the stud
or hoss 39 on its lower end to depress the stud 3§
and hold the lever J in its maximum downward
position.

‘When plate P1 is in the second or middle notch
171 of the lever 19, forming an e §th tuning, the
depressing of the minor control lever J so that
the stop 37 at its end is in cortact with the face
of the instrument results in an e minor 6th
chord.

When plate Pl is in the third or lower notch
1T on the lever 19, forming an e 7th tuning, the
depressing of the minor control lever J so that
the stop 37 at its end is in contact with the
face of the instrument results in an e minor 7th
chord. ’

Having fully described my invention, what I
claim and desire to secure by Letters Patent is:

1. In a bridge for stringed musical instru-
ments of the lute type, a rotatory string terminal,
and means adapted to turn said terminal for
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increasing and decreasing the tension of the
string aftached theretc, said terminal having
an arcuate bearing surface of substantial length
for such string concentric with the axis of ro-
tation of said terminal.

2. In a bridge for stringed musical instru-
ments of the Iute type, a rotatory string terminal
having a circular surface of substantial length
gver which a string passes, and mesns adapted
to turn said terminal for increasing and de-
creasing the tension of the string attached there-
to while the instrument is being played.

3. In = bridge for stringed musical instru-
ments of the lute type, a rotatory string terminal
having an arm, for increasing the tension of
the string attached thereto when operated while
the instrument is being played, by the operation
of pressure applied to said arm of such rotatory
string terminal, said terminal having an annu-
lar bearing surface for such string.

4 Tn a2 bridge for stringed musical instru-
ments of the lute type, a rotatory string terminal
having a concentric annular bearing surface
and an arm, for increasing the tension of the
string attached therete while the instrument is
being played, by the operation of pressure ap-
plied to said arm of such rotatory string terminal
by the playing hand of the player.

5. In a bridge for stringed musical instru-
ments of the lute type, having one or more ro-
tatory string terminals for increasing and de-
creasing the tension of the string attached there-
tc while the instrument is being played, means
for regulating the extent of such change in ten-
sion comprising of a notched lever, a handrest
plate capable of being engaged therewith, and
means for keeping such plate and lever engaged.

6. In a bridge for stringed musical instru-
ments of the lute type, having one or mere round

. surfaced rotatory string terminals for increasing

and decreasing the tension of the string attached
thereto, while the instrument is being played, &
device for regulating such change in tension
comprising a rotatory arm, a locking means for
such arm, means for applying pressure to such
arm, and means for causing partial rotation of
such arm.

7. In a bridge for stringed musical instru-
ments of the lute type, having rotatory string ter-
minals for increasing and decreasing the ten-
sion of the string attached thereto while the in-
strument is being played, handrest plate means
contacting such rotatory string terminals for ro-
tating the same, and an axis for the rotation
of such handrest plate means upon pressure be-
ing applied thereto, and means dividing such
plate means for independent operation of the
parts thereof.
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8. A bridge for stringed musical instruments
of the lute type consisting of rotatory string ter-
minals having circular surfaces, means for ro-
tating such terminals to regulate the amount of
the increase and decrease in the tension of the
strings attached to such rotatory string terminals.

9. A combination bridge and handrest for
stringed musical instruments of the lute type
consisting of a rotatory string terminal, means for
rotating such terminal, and means for independ-
ently regulating the amount of the tension of
individual strings attached tosuchrotatory string
terminal while the instrument is being played.

10. A musical instrument bridge comprising
the combination with a base adapted to be
mounted on a conventional stringed instrument,
a plurality of string terminals having concentric
circular string bearing surfaces, said terminals
being mounted on said base for limited rotational
movement to change the tension of the strings
attached thereto, means for selectively operat-
ing said terminals, and means for regulating the
rotational movement of said terminals.

1i. A musical instrument bridge comprising a
base, & string terminal mounted on said base for
limited rotational movement, said terminal hav-
ing a circular surface for supporting a string an-
chored thereto, and means under the control of
the hand of the player for partially turning said
terminal to change the tension of the string.

12. A bridge for musical instruments of the
lute type, comprising in combination: a base; a
plurality of string terminals having concentric
circular string bearing surfaces; a shaft mounted
on said base: certain ones of said string termi-
nals being mounted to turn on said shaft; an arm
connected to each of said last named terminals;
means limiting the movement of said arm in one
direction under the tension of the string con-
nected thereto: plates hinged to said base for
selective contact with some of such arms to turn
their string terminals to increase the string
tension individually as well as collectively; and
means for releasably securing said plates in one
of several positions whereby to fix the string ten-
sion at a predetermined value.

13. A bridge for musical instruments of the
lute type, as defined by claim 12, including in
combination an arm connected to another one
of the rotary string terminals; spring means urg-
ing said arm to tension the string connected to
such terminal; and a minor control lever hav-
ing a shaft journalled to said base and being
provided with a cam into contact with which said
arm is urged by said spring means, so that the
string tension may be regulated by operating said
minor control lever.
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