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Be it known that I, Arsrrr D. Grover, a
citizen of the United States, and a resident
of New York, in the county of New York
and State of New York, have invented cer-
tain new and useful Improvements in
Bridges for Musical Stringed Instruments,
of which the following is a specification.

My invention relates to musical stringed-
instruments and has for its object the pro-
vision of a mew bridge, which embodies
several features of novelty.

Considered in one of its aspects, my inven-
tion comprises a string-supporting bridge
in which the main bar and its supports are
connected by slotted portions which inter-
lock and thereby not only prevent the sup-
ports from sliding longitudinally of the bar,
but- also lock the supports against - lateral
tipping or tilting. Certain of the slots in
these interlocking portions are of different
depths, so that the height of the bridge may
be adjusted in accordance with the require-
ments of the instrument to which the bridge
15 to be applied. * This adjustment is effectel
without the use of screws or any additional
devices except the bridge bar and its two end
supports.

A further object of my invention is to pro-
vide a bridge in which the bar is reversible,
so that either edge thereof may be brought
into string-engaging position. ~One edge of

-the main bar may be provided with a certain

series of string-engaging mnotches; and the
opposite edge with a different series of such
notches, whereby the bridge is adapted for
use on all instruments of the banjo and man-
dolin type. , '

In certain cases, I prefer to make the.
string-engaging bar of metal, preferably a
light hard metal such as a hardened alumi-
num having great tensile strength. In. its

preferred form, this metal bar is of a truss
- construction, whereby a minimum weight of

bar gives maximum strength.
The foregoing and other objects and ad-

vantages of my new bridge will become ap-

parent from a -detailed description of the
several illustrative embodiments shown in
the accompanying drawings, in which—
Figure 1 is a perspective view of one of
the simpler forms of my new bridge;
Fig. 2 is a plan view of the same; :
Fig. 3 is a front elevation of the same;
Fig. 4 is an end view of the same;
Fig. 5 is likewise an end view, but show-

ing the bar engaging in the shortest of the
slots in the end supports, whereby the bar is
held higher than shown in F igs. 1-4; ‘

Fig. 6 shows a front view of the bar de-
tached from its supports;

Fig. 7 is a view in elevation of one of the
supports, clearly showing the slots of differ-
ent depths by means of which the position
of the bar is adjusted;

Fig. 7* is a view showing how the bar may
be supported lower at one end than at the
other, for purposes to be explained later;

Fig. 8 is'a plan view of a modified form of
bridge, in which the slotted end supports are
tubular or cylindrical;

Fig. 9 is a front elevational view of the
bridge shown in Fig. 8;

Fig: 10 is an end view of Fig. 9;

Fig. 11 is an enlarged perspective view. of
one of the. tubular supports, showing a deep
slot at-one end and a shorter slot at the
other end, the two slots being preferably
arranged at right angles;

Fig. 12 is a front view of another form of
bridge in which the string-engaging bar is
of truss construction, and in which the end
supports are flat and rectangular, with four
slots each, the slots varying in depth;

Fig. 13 is an end view of the construction
shown in Fig. 12; :

Fig. 14 is a detached view of one of the
supports shown in Iigs. 12 and 13;

Fig. 15 shows a bridge (with one of the
supports shown in dotted lines) in.which the
slots of varying depths are formed in the
bar instead of in'the supports;

Fig. 16 is an end view of the construction
shown in Fig. 15; ; :

Fig. 17 is a detached view of one of the
supports shown in Figs. 15 and 16

Fig. 18 illustrates still another form of
bridge, in which the bar is provided with
string-engaging notches on each edge, and
with a. plurality of slots of different depths
for each edge; so that the' bridge may bhe
supported in reverse positions and be adjust-
able in either of its positions;

Fig. 19 is an end view of the construction
shown in Fig. 18; ~

Fig. 20 shows another form of reversible

‘bridge bar, combined with supports having

a plurality of slots of different depths, one

- of the supports being in dotted lines to show

the end slots in the bar; and
Fig. 21 is an end view of the construction
shown-in Fig. 20, = - »
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The simplest form of my new bridge, as
T have so far actually used it, is that shown
in Figs. 1 to 7= The completed bridge con-
sists of but three parts—the bar A and the
two end supports B. The bar A is shown
in the form of a flat bar, provided on its
upper edge with a series of properly ar-
ranged string-engaging notches. In Figs. 1
to 72, the bar A is shown provided with four
pairs of mnotches 1, 2, 3 and 4, which are
adapted to receive the cight strings of a
mandolin banjo. The notches 1, 2, 3 and 4
gradually increase in width from the notches
1 to the notches 4, so as to accommodate the

5 fine and coarse strings, respectively, of the

instrument. The arrangement of notches
on the upper edge of the bar A will, of
course, depend upon the particular instru-
ment to which the bridge is to be applied.
For a regular banjo, for instance, the bar A
would be provided with five equi-distant
notches. The bar A may be made of wood
or metal, depending upon the tonal effects
it is desired to produce. For instance, in an
instrument where gut or silk strings ave
used (as in a five-string banjo, which 1s
played by picking with the fingers), the bax
‘A should be of wood if it is desired to pro-
duce a sharp tone. If in such an instru-
ment it is desired to produce a softer tone,
similar to that of a guitar, the bridge bar
A should be of inetal. Thave found, inmy ex-
periments, that very satisfactory results ave
obtained if the bar A be formed of a hard
or hardened alminum. T have actually con-
structed and used bars made of a hardened
aluminum sold under the trade name
“Acieral,” which, I understand, contains
about 97% of aluminum. T have found this
material to give excellent results. It is light
and hard, and possesses sufficient tensile
strength to withstand the high pressuve of
the strings. Ordinary aluminum is not suit-
ed for this purpose, according to my experi-
ence, because it is soft, brittle and not strong
enough. These bridge bars should be made
as light and thin as possible to give the best
results. Thick and heavy bars are objec-
tionable. By using a hard aluminum I get
a bar of great lightness combined with great
strength, and one which I found have the
requisite qualities for a string-supporting
member. I do not wish to be understood,
however, as limiting myself to a bar made
of this particular metal, and I have men-
tioned it merely as a preferred construction.

The end supports B shown in Figs. 1 to
7 are approximately triangular in shape,
each being provided with three slots num-
bered 5, 6 and 7. As best shown in Fig. 7,
these slots are of different depth, slot 5 being
the shortest, and slot 7 the deepest. Slot 6

is of a depth between the other two slots.

The slotted portions of thé end supports B
are adapted to interlock with the slotted

1,381,187

portions formed by the slots 8 at the ends
of the bar A, as best shown in Fig. 6. The
slots 8 are formed by the spaced extensions

9 and 10. When the supports B are at-

tached to the bar A, the extensions 9 and 10 7
straddle the supports, projecting consider-
ably below the bottom of the engaged slot,
while the supports straddle the ends of the
bar above the slots 8 thercof. It will be
understood, of course, that the slots in the
bar and the supports are just wide enough
to allow a tight engagement between the
parts. By means of these interlocking slot-
ted portions the supports B are Tocked
against movement in any direction rela-
tively to the bar—except, of course, a sepa-
ration or assembly movement. Not only are
the supports locked against a sliding move-
ment along the bar, but they are also locked
against a lateral tilting or tipping move- 8
ment. Furthermore, the supports B are
provided with a broad base for every one
of the slots, so that the bar A is supported
with great stability.

The height of the bar A from the base of
the supports (indicated by the dotted line P
in Figs. 8 and 7, which may represent the
head of a banjo) depends upon which pair
of slots in the supports B is engaged by the
bar. In Figs. 1 to 4, the bar engages the
slots 6 of the supports. In Fig. 5 the bar
engages the slot 5, which is the shortest of
the three, and the bar is, therefore, held at
its highest position. In Fig. 7* the bar is
supported higher at one end than at the
other. The left end of the bar (as viewed
in that figure) may be said to be supported
in the slot 6 of the support B, while the
other end of the bar may be said to be sup-
ported in the slot 5 of the associated sup-
port. The object of thus supporting the
bridge bar A higher at one end than at the
other, is this: In playing a musical stringed
instrument, it is desirable to have the strings
as close to the finger-board as possible, so as
to make the playing action easy, and yet far
enough above the finger-board so that the
strings, particularly the lower strings, will
not touch the frets as otherwise they will
produce a rattling or buzzing. Since the
Iower strings have a greater amplitude of
vibration than the higher strings, it is clear
that the lower strings should be at a greater
distance from the finger-board than the
higher strings. Therefore, in Fig. 7, the
higher strings 1 and 2 are held closer to the
finger-board than the lower strings 3 and 4.

It will be clear from the foregoing de-
scription of Figs. 1 to 7, that I have pro-
vided a bridge which is exceedingly simple
in construction and readily permits the
bridge bar to be adjusted to any desired
height from the base of the supports, de-
pending upon the particular make or style
of instrument on which the bridge is nsed, 130
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The bridge consists simply of three parts,
and no additional parts, (such as SCrews,
pins or the like) are necessary to-effect the
desired adjustment,

Further illustrative embodiments of my
invention are shown in Figs. 8 to 21, which I
will now describe in detail.

In the modified form shown in Figs. 8 to
10, the bar A’ is supported by a pair of
c¢ylindrical or tubular supports B, Bach of
these supports is provided with a pair of
slots 11 and 12, the slots 12 being deeper than
the slots 11.  As shown in Fig. 11, the slots
are arranged approximately at right angles
to each other. The bar A is provided at
each end with an extension o’ which ex-
tends into the tubular support B’ below the
engaged slot, as clearly indicated by the
dotted lines in Figs. 9 and 10.  In this way,
the double-locking effect described above in
connection with Iig. 1, is also produced in
this modification, the extension o being the
equivalent of the slots 8. That is to say, the
bar A’ and the supports B’ are locked
against relative movement along the length
of the bar, and the supports B” are locked
against a tilting or tipping movement. In
Figs. 8, 9 and 10, the bar A’ is shown sup-
ported in the deeper
B’." To support the bar A” at a greater dis-
tance from the base of the supports,; the
shorter slots 11 are used to engage the bar,
It is obvious, of course, that the supports
B’ may be provided with
of the desired depth.

In the modification shown in Figs. 12,18,
and 14, the bar A? is of metal in the form
of a truss construction, which comprises the
members 18 and 14 connected by the diag-
onal braces 15. At its ends the bar is pro-
vided with slots 16 adapted to engage in the
slots of the supporting members B2, These
members are shown in the form of flat rec-
tangular pieces provided with a plurality of
slots of different depths. In the present in-
stance, I have shown four slots numbered
17, 18, 19 and 20, which ave of gradually in-
creasing depth. “In TFigs. 12 and 13, the
bar A2 is shown supported in the deepest
slots 20, and is, therefore; held at its lowest
position. Since the extensions 21 at either
side of the slots 16 project below the slots
in the supporting members B2, when the
bridge is assembled, it is clear that the parts
are locked against sliding or tilting move-
ment, the same as described in: connection
with Figs, 1 and 8. ‘

The supports B? permit the bar A2 to be
adjusted in four different positions.. The
number and depth of the slots in ‘the sup-
ports B2 may of course be varied.

In the modification shown in Figs. 15, 16
and 17, the adjustability of the bar A% is se-
cured by means of a plurality of slots of
different depths arranged at the ends of the

slots 12 of the supports:

additional slots

8

bar, while the end supports are provided
with only a single slot. In other words, the
arrangement shown in these figures is prac-
tically a reversal of the arrangement shown
in the figures previously described. The
bar A? of Fig. 15 is provided at each end
with a number of slots. In the present in-
stance, I have, for the sake of illustration,
shown three pairs of glots in the bar A3
these slots being indicated at 22, 28 and 24,
although it is obvious that the number and
depth of the slots may be varied. The end
supports B? are provided each with a slot 25,
adapted to be engaged by any one of the
pairs of slots 22, 23 and 24 of the bar AS.
The slots in the bar A? are so constructed
that when the parts are assembled,; the walls
of the slots will extend below the bottom of
the slots 25 in the supports B?, s0 as to pro-
duce the same double-locking arrangement
described above in connection with the other
modifications. From Figs. 15 and 16, for in-
stance, it is clear that the walls of the slot
24 at the left end of the bar A2 extend below
the bottom of the slot 25 of the associated
support B In Fig, 15 T have shown only
one support in full lines, so as to show more
clearly the slots in the bar A3,

In" Figs. 18 and 19 T have shown a con-
struction similar to that shown in Figs. 15
and 16, with the additional feature that the
bar A*is reversible to bring either edge into
string-engaging position. One edge of the
bar A*is provided with four pairs of string-
recelving notches 26, while the other edge of
the bar is provided with five string-receiv-
ing notches 27. The four pairs of notches
26 are adapted to receive the eight strings
of the mandolin banjo, while the five notches
27 are for the strings of the ordinary -banjo.
The bar A* is provided with, several pairs
of slots of different depths for each set of
notches. To hold the notches 26 in string-
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engaging pesition, the supports B+ (of

which one is shown in dotted Lines) engage
in a pair of the slots numbered 28, 29 and 30.
The supports B4, like the supports B3, arve
each provided with a slot to interlock with
the slots in the bar A<, in the same manner
as interlock -the slots in the bars and  sup-
ports of “the modifications previously de-
scribed.  To support the notches 96 in
highest position, the supports B* engage in
the slots 28. The next lower position is se-

cured by the slots 20, and the lowest posi- 1

tion by the slots 29 which are the deepest,
Similarly, to bring the notches 27 into
string-engaging position, the bar A* is re-
versed and any desired pair of the slots 32,
33 and 34 brought into engagement with

110
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the slots 31 of the supports Bt Tor the |

sake of clearness, T have indicated one of
the supports B* in Fig. 18 in dotted lines, so
as not to obscure the notches at the right end
of the bar, -
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In the modification shown in Tigs. 20
and 21, the bar A® is preferably of metal
and formed of a truss construction. The
bar A® comprises the longitudinal members
84 and 35, which are connected together by
end braces or cross-pieces 86 and interme-
dinte braces or cross-pieces 37. The mem-
ber 34 of the bar A® is provided with four
pairs of string-engaging notches 38, adapt-
ed to receive the eight strings of the man-
dolin banjo. The member 85 of the bar A°
is provided with two sets of string-recelv-
ing notches. One set comprises the five
notches 39, spaced equi-distantly and adapt-
ed to receive the five strings of the regular
banjo. The other set of notches in the
member 35 comprises the four notches 40,
which are arranged to receive the four
strings of what is known as the tenor banjo.
Associated with each of the members 34
and 35 of the bar A’ is a pair of slots 41
and 492, respectively. The bar A® is sup-
ported by a pair of supports B of which
one is shown in dotted lines for the salke of
clearness. The supports B® are practically
like the previously described supports B, in
that they arve approximately triangular In
form and are each provided with three slots
numbered 43, 44 and 45. In the drawings,
the bar A% is shown supported in the slots
45, which are the deepest, and which, there-
fore, hold the bar in its lowermost position.
The next higher position is secured by the
slots 44, and the highest position by the
slots 43. The interlocking engagement be-
tween the slots 41 and 42 of the reversible
bar A’ and the slots 43, 44 and 45 of the
supports B, is the same as that described n
connection with Figs. 1 to 6, and need not,
therefore, be repeated. :

The truss construction of the bar A® may
of course, be formed in different ways. The
number, form and position of the braces or
cross-pieces 36 and 37 may be changed.
Preferably, the cross-pieces should be so
arranged that each pair of string-receiving
notches 88 is about midway between a pair
of cross-pieces, as shown in Fig. 20.

‘While the form shown in Fig. 1 is the
simplest, at present I regard the form of
bridge bar shown in Fig. 20 as a preferred
form, because it is adapted to a greater va-
riety of uses. Not only is the bar A° re-
versible, so as* to bring either edge into
string-engaging position, but it is adapted
for use on three different instruments, and
in each of these three different uses it may
be adjusted in several different positions. It
will be obvious, of course, that the bar A’
may be supported by other means than the
supports 1% but I have found in actual
practice that adjusting the bar A% to three
different positions by means of the supports
Bs, is quite sufficient for all practical pur-
poses,

1,381,187

What I have said above with reference to
the material of the bar A, applies fully to
the bars A7, A2, A% A* and A’ The alumi-
num compound or composition previously
referred to, gives particularly good vesults
with a bar formed of a truss construction,
as shown for example in Figs. 12 and 20.
These truss bars, as I may call them, ave
very licht and very strong, and for that
reason give highly satisfactory results. The
bar A® can readily be stamped out of metal
by a single operation, and can, therefore,
be made very cheaply. The supports are
preferably made of any light material that
can be punched out, such as metal, fiber,
hard rubber and the like. They may, of
course, be made of other material, such as
wood, but in that case they would have to be
cut instead of punched. In actual practice
T have used a bar similar to A?, made out
of the aluminum compound “Acteral,” pre-
viously referred to, with the supports 13°
made of fiber. I have found that the use
of a bridge bar made of the aluminum com-
position mentioned, in an instrument hav-
ing wire strings, produces tones of an ex-
tremely loud singing quality and gives a
better musical effect than that produced by
a bridge in which the bar is made of wood
or other non-metallic substance.

Although I have herein shown and de-
scribed several specific forms of my inven-
tion, I would clearly have it understood that
T have done so merely for the purposes of
illustration. It is obvious that other modi-
fcations will occur to those skilled in the
art, and that changes and alterations may be
made without departing from the scope of
the invention as defined in the appended
claims.

Having thus described my invention, what
T claim as new and desire to secure by Let-
ters Patent of the United States, is:

1. A bridge for musical stringed instru-
ments, consisting of a bar and a pair_of
end supports separate therefrom, said bar
and said supports being provided with in-
terlocking slotted portions, whereby said
supports are locked against movement along
said bar and against lateral tipping, cer-
tain of the slots in said slotted portions
being of different dépths to enable said bar
to be supported at different heights.

9. A bridge for musical stringed instru-
ments, consisting only of three separate
pieces, a flat bar and a pair of end supports,
said bar and said supports being provided
with cooperating means formed integral
thereon for directly supporting said bar on
said supports at different heights, said
means causing said supports to engage the
sides of said bar.

3. A bridge for musical stringed instru-
ments, consisting of a bar provided with a
pair of slots at the ends, and a pair of sup-
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ports having each a plurality of slots of
different depths, the slotted ends of said
bar being adapted to be brought into inter-
locking engagement with any desired pair
of slots in said supports, whereby the height
of the bridge is adjustable.

4. A bridge for musical stringed instru-
ments, consisting of a bar provided with a
pair of slots at the ends, and a pair of tri-
angular-shaped supports having each three
different depths, the slotted ends
of said bar being adapted to be brought
into interlocking engagement with any -de-
sired pair of slots in said supports, whereby

the height of the bridge is adjustable.

5. A bridge for musical stringed instru-
ments, consisting of a bar provided with
string-engaging notches on each edge, a pair
of end supports separate from said bar,
and coGperating means on said bar and said
supports for supporting said bar in re-
versed positions, so that either edge thereof

~will be in string-engaging position.

6. A bridge for musical stringed instru-
ments, consisting of a bar provided with
string-engaging mnotches on each edge, a
pair of end supports separate from said bar,
and interlocking slotted portions on said
bar and said supports for supporting said
bar in reversed positions, so that either edge
thereof will be in string-engaging position,
sald interlocking slotted portions prevent-
ing movement of said supports along the
bar and also lateral tipping of said supports
i both positions of the bar.

7. A bridge for musical stringed instru-
ments, consisting of a bar provided with
string-engaging notches on each edge, a
pair of end supports separate from said bar,
and interlocking slotted portions on said
bar and said supports for supporting said
bar in reversed positions, so that either edge
thereot will be in string-engaging position,
said interlocking slotted portions prevent-
ing movement of said supports along the
bar and also lateral tipping of said sup-
ports in both positions of the bar, certain
of said slots being of different depths to
enable said bar to be supported at different
heights when either edge is in string-en-
gaging position.

8. A bridge for musical stringed instru-
ments, consisting of a bar provided with
string-engaging notches on each edge and
with a pair of end slots for each edge, and
a pair of supports separate from said bar
and provided each with a plurality of slots
of different depths, each pair of end slots
in said bar being adapted fo be brought into
interlocking engagement with any desired
pair of slots in said supports, whereby
either edge of said bar may be supportec
in string-engaging position at any desired
height from the base of said supports.

9. A bridge for musical stringed instru-

S

ments, comprising a bar having a series of
string-engaging notches on one edge and a
different series of string-engaging notches
on the other edge, a pair of supports, and
interlocking means provided at the ends of
said bar and on said supports for supporting
said bar with either edge in string-engaging
position.

16. In a bridge for musical stringed in-
struments, a bridge bar having four pairs
of string-engaging notches on one edge and
a series of nine string-engaging notches on
the other edge, said bar having portions ex-
tending on each side of said series of notches,
and a pair of supports for engaging said
extending portions to support the bar with
either edge in string-engaging position.

11. In a bridge for musical stringed in-
struments, a bar having a series of string-
engaging notches on each edge and a trans-
versely slotted extension on each side of each
series of notches. '

12. A bridge for musical stringed instru-
ments, consisting of g bar of light hard
metal and a pair of end supports of hard
non-metallic material, said bar and said
supports being provided with interlocking
portions, whereby said supports are locked
against movement along said bar and against
lateral tipping.

13. A bridge for musical stringed-instru-
ments, consisting of a bar of hard metal
which comprises a pair of spaced longitu-
dinal members and a plurality of braces con-
necting said members, one of said members
having a series of string-engaging notches,
and means for supporting said bar in string-
engaging position.

14. A bridge for musical stringed instru-
ments, consisting of a bar of hard metal
which comprises a pair of spaced longitu-
dinal members and a plurality of braces
connecting said members, each of said mem-
bers having a series of string-engaging
notches, and means for supporting said bar
with either of said members'in string-engag-
ing position.

15. A bridge for musical stringed instru-
ments, consisting of a bar of hard metal
which comprises a pair of spaced longitu-
dinal members and a plurality of braces con-
necting said members, one of said members
having a series of string-engaging notches,
a palir of supports for said bar, and inter-
locking slotted portions on said bar and
said supports for supporting said bar in
string-engaging position, certain of the slots
in said portions being of different depths
to enable said har to be supported at dif-
ferent heights from the base of said sup-
ports.

16. In a bridge for musical stringed in-
struments, a bar formed out of hard metal
and comprising a pair of spaced longitudi-
nal members and a plurality of braces con-
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necting said members, one of said members
having a series of string-engaging notches
along its outer edge.

17. In a bridge for musical stringed in-
struments, a bar formed out of hard metal
and comprising a pair-of spaced longitudi-
nal members and a plurality of braces con-
necting said members, one of said members
having a certain series of string-engaging
notches along its outer edge, the other mem-
ber having a different series of string-en-
gaging notches along its outer edge.

18. A bridge for musical stringed instru-
ments, consisting of a bar of hard metal
which comprises a pair of spaced longitudi-
nal members and a plurality of braces con-
necting said members, each of said members

1,381,187

having a series of string-engaging notches
along its outer edge, said bar having a pair
of end slots associated with each of said
members, and a pair of supports separate
from said bar and provided each with a
plurality of slots of different depths, each
pair of end slots in said bar being adapted
to be brought into interlocking engagement
with any desired pair of slots in said sup-
ports, whereby either edge of said bar may
be supported in string-engaging position at
any desived height from the base of said
supports.

Tn witness whereof, I hereunto subscribe
my name this 13th day of August, 1918.

ALBERT D. GROVER.
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