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UNITED STATES .

PATENT OFFICE.

JAMES A. MACKENZIE, OF MINNEAPOLIS, MINNESOTA.

STRINGED MUSICAL INSTRUMENT.

SPECIFICATION forming part of Letters Patent No, 461,915, dated October 27, 1891.

Application filed October 22, 1890,

To all whom it may concern:

Be it known that I, JaMES A. MACKENZIE,
a citizen of the United States, residing at Min-
neapolis, in the county of Hlennepin and State
of Minnesota, have invented certain Improve-
ments in Stringed Musical Instruments, of
which the following is a speecification.

Myinvention relates to the class of stringed
musical instruments of which that described
in my application Serial No. 360,398 is a type;
and the object of the present invention is in
part to-provide an instrument of this charac-
ter having a full chromatic scale, and in part
to improve the construction of the instru-
ment, its case, and hammer, all as will be here-
inafter described, and its novel features care-
fully defined in the claims.

In the accompanying drawings,which serve
to illustrate my invention, Figure 1 is a plan
of an instrument embodying my improve-
ments; and Fig. 2 is a vertical section of the
same, taken in the plane indicated by the
line 2 2 in Fig. 1. TFig. 3 is an enlarged plan
view of a part of the instrument as it ap-
pears when the strings are partly broken
away. Tig. 4 is a side elevation of the case
in which the instrument is mounted, and Fig.
5 illustrates the construction of the hammer.

A is the recessed cast-metal frame of the
instrument, of a double harp-like contour,and
within the hollow of said frame and fitting it
are sounding-boxes,over which the strings
pass.

B is the treble sounding-box, and B> B**
are the two bass sounding-boxes. The bass
sounding-boxes do not guite touch the treble
box at theiradjacent edges in order that each
may be free to vibrate independently. 'The
erevices between the adjacent boxes may be
covered by thin strips 0, as seen in Fig. 2.
The treble box Bis nearly in the center of
theinstrument and extends from front fo back
of the same. The front of the instrument is
below in Figs. 1 and 3.

C is the higher treble bridge near the cen-
ter of and resting on the treble box I, and
C* C** are the lower treble bridges at the
right and left sides of the instrument, re-
spectively. )

D is the bass bridge at the right, and D* is
the bass bridge at the left.

Fig. 2 illustrates clearly the arrangement

Serial No, 368,903, (No model)

1 of the two sets of strings and the set of treble

strings at the front or longer side of the in-
strument. The purpose in the arrangement
of the strings, as shown and as will be de-
seribed, is to give access to them for picking
or playing. Toetfect this the strings are elé-
vated at certain points, so that they may be
played upon, and depressed at other points,
so as to be out of the way. The strings of
the two bass sets alternate with each other
and are oppositely inclined in a vertical di-
rection, being at the same level along a cer-
tain line, whereby one set is elevated at one
side of said line and the other set is elevated
at the other side of said line. The treble
strings are elevated above the bass strings at
both sides of the higher treble bridge and are
inclined so as to pass below the bass strings
and be out of the way. The treble strings
also alternate in position with the bass strings.
Thus the treble strings may be played at
either side of the main bridge C, the tone at
the right being half a tone lower than thatat
the left..

« are the strings constituting one bass set,
and ¢* are those constituting the other set.
Both of these sets pass over the bass bridge
D*, (at the left;) but the strings ¢ rest on the
crown of said bridge and are raised at this
point about one-fourth of an ineh above the
strings ™ of the other set, which latter rest
in recesses in said bridge. This enables the
strings @ to be played upon near and at the
right of bridge D* without interfering with
the other strings ¢, but the latter strings
rise above the level of the strings ¢ at the
point « in Fig. 2 and pass over the crown of
the bass bridge D at the right, the strings ¢
passing over a lower portion of said bridge.
This enables the player to play on the strings
¢ at the point @ without interfering with the
strings a. The treble strings ¢ pass below
both sets of Dbass strings at a point between
bridge C and the point .

At the proper place for playing the bass
strings ¢ I mount on the sounding-box B**,
under the bass strings, a narrow plate E, pref-
erably white or silvered and having marked
on it, as seen in KFig. 3, the letters used in mu-
sical notation corresponding to the respective
strings g—namely, G, A, B, C,Ep, F, &e. A
similar plate E* is mounted on the bhox B**
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under the bass strings at or near the point «,
where the bass strings a* are played, and on
this plate are marked the letters used in mu-
sical notation corresponding to the respective
strings a*—namely, F4, Ap, B, C, D, E, &e.
Thus taking into account the alternate ar-
rangement of the strings a and «* of the two
sets the scales on the two plates E and E* will
read: G, F¥, A, AY, B, Bp, C, &ec.

On the treble sounding-box B are mounted
under the strings the two plates F/ and I? on
the right and left sides of the treble bridge C,
respectively. These plates bear the letters
used in musieal notation corresponding to the
treble strings above them. The letters on
plate F?are G, A, B, C, Eb, T, &e., the same
as those on plate E,and those on plate ¥’ are
T, Ap, Bp, C, D, E, &c., the same as those on
plate E*.

_"Po produce a chromatic scale of tones on
the treble strings, if the right hand ecom-
mences with ¥ at the front of the instrument,
the left hand would take @G, the lowest at the
left, it being a half-tone higher than Fj on
the right. Next the right hand would take
Ap on the right a half tone higher than G on
the left, and next A on the left is played.
Thus each succeeding note played is a hali-
tone higher than that last played, the play
alternating from side to side of the treble-
bridge. The two sets of bass strings may be
played uponin the same manner, thus produc-
ing a chromatic scale of tones on the bass-
strings. The bass strings are “ two-string uni-
son”—that is, there are two strings in each
group played upon together—and there are
two of these groups or double strings between
each group of the treble strings, which are
“three-string unison.” The bass strings are
played only on the left, as in a piano. The
bass strings give tones an octave below the
treble strings of the same letter. Both sets
of bass strings pass under the higher treble
bridge C, and the treble strings pass under
the bass bridges.

On the frame A are raised supports d, over
which the bass strings pass. These elevate
said strings to nearly the same level as the
bass bridges, so that in straining the strings
the pressure on the bridges, which is trans-
mitted to the light sounding-boxes, will be in-
considerable. The strings are kept down to
the bridges by fret-barse, supported by screws
¢’, which serew down into the sounding-boxes.
Thus the strain or pressure on said boxes by
the pressure of the bridges is counterbalanced
by the lifting strain due to the upward press-
ureof the stringsonsaid barse, which is trans-
mitted to the hoxes through the medium of
the serews. This is very important, as the
sounding-boxes will be light and thin.

The treble strings will be provided with
similar fret-bars g.

Tig. 4 illustrates the form of upright case
in which the instrument is mounted. In this
view G, is the case, provided with a project-
ing part or shelf G/, The front half of the

cover his hinged to the fixed half at 7, so that

.it may be turned back thereon, as indicated

in dotted lines. H is a box in which the in-
strument is set and fixed. This box is piv-
otally mounted in the case G at 4, so that it
may be let down and rest on the projecting
part G’ in position for playing, asseen in fall
lines in the drawings, or turned up and back

into the case, so that its bottom, which may .

be of ornamented wood-work, will form a
front to the caseabove the part G’. Thereis
a musie-rack % in the upper part of the case
G, secured at its upper edge to the fixed part
of the coverthereof. Thisrackisrepresented

.in dotted lines in the figure.

The advantages I claim for my improved
instrument are these: It is, so far as I am
aware, the first of its class having a full
chromatic scale, whereby it is adapted for
playing classical music as well as orvdinary
simple musie, such as ballad music, waltzes,
&c.  The three independent sounding-boxes
made from thin material, similar to that em-
ployed in violins and violoncellos, impart a
full tone not attainable in these instruments
asordinarily eonstructed. The modeof string-
ing described brings each string into position
at the proper point to be played upon. The
manner of straining the strings over the
bridges with the aid of the fret-bars relieves
the thin sounding-boxes of undue strain and
compression.

TFig. 5 illustrates the hammer I prefer to
employ for playing the instrument, the views
being elevations taken atright angles toeach
other. The handle m, which is gripped by
the fingers, may be of any suitable material,
as'wood, ivory, &e.  The head #» may also be
of similar material. The handle m and head
n are united by a flat elastic stem o, made, by
preference, of whalebone. It may be made,
however, with good results from steel, bam-
boo, &e. This stem should have a eross-see-
tion sufficient to impart the necessary stiff-
ness and yet have enough'elasticity to enable
the user to closely imitate the trills produced
by the fingers of a trained player upon akey-
board. The stem o will be fixed rigidly and
securely in the handle and head of the ham-
mer. The two faces of the hammer-head =
are furnished with cushions or pads 7 and s,
the former being, by preference, of calf-skin
or similar leather nicely dressed, and the lat-
ter of soft buckskin, chamois, felt, or the like,
so put on as to form a ratherthick pad. Thus
the hammer is capable of producing very soft
or very loud tones. If the player applies the
pad 7 to the strings, he will produce a loud
tone, and if he applies the thicker and softer
pad s thereto he will produce soft tones. The
hammer may be turned readily by the player,
80 as to apply either padded face thereof to
the strings while he is playing.

I am well aware that it is notnew to provide
the hammers used in pianoswith two or even
three felt-covered surfaces; but these are not
detached hammers for manual use, and of
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course they cannot be quickly turned by the
player in order to play soft or loud at will:
nor is this the main object. It is intended
that they shall be turned when one face be-
comes worn.

I am also aware that the hammers of some
keyed instrumentshave wire stems; but these
differ from mine in not being adapted for
hand use and in not having flat thin stems.
In playing with a hammer held in the hand
it is important that its stem should be quite
stiff laterally, in order that the player’s rapid
strokes may besureandexact. IlenceImake
the stem of my hammer quite broad, as seen
at the right in Fig. 5, and quite thin, as seen
at the left in that figure.

Having thus described my invention, I
claim— ,

1. In a stringed instrament, the combina-
tion, with a metal frame and strings strained
thereon, of a sounding-box of thin material
having top, sides, and ends set in said frame,
and a bridge under said strings and resting
on said box, substantially as set forth.

2. In a stringed instrument, the combina-
tion, with a metal frame, of two or more in-
dependent sounding-boxes set in said frame,
two or more sets of strings strained on said
frame over said boxes,and bridges under said
sets of strings and resting on the respective
boxes, substantially as set forth. -

3. In a stringed instrument, the combina-
tion, with a metal frame A, of the three in-
dependent sounding-boxes B, B*, and B**,
set in said frame, the two sets of bass strings
a and a* and treble strings c, strained on
said frame, and the bridges under said
strings and resting on said boxes, substan-
tially as set forth.

4. In a stringed instrument, the combina-
tion, with a metal frame and strings strained
thereon, of the narrow sounding-box under
the middle part of the treble strings, the
bridge on said box supporting said strings,
the wide sounding-boxes at the respective
sides of the narrow box, and the bridges on
said boxes supporting the respective sets of
bass strings, substantially as set forth.

5. In a stringed instrument, the combina-
tion, with a metal frame, a thin wooden sound-
ing-box set in said frame, a set of strings
strained on said frame, and a bridge under
said strings, of a fret-bar mounted on said
strings between the bridge and the point of
attachment of the strings to the frame, and
serews extending through said fret-bar down
into the sounding-box, whereby the said bar
depresses said strings onto the bridge, as set
forth. _

6. In a stringed instrument, the combina-

tion, with a metal frame A, having elevated

supports d for the strings, independent sound-
ing-boxes of wood set in said frame, and
strings strained on said frame, of bridges
under said strings, which rest on said sound-
ing-boxes and rise to about the same level as
the supports d, and fret-bars ¢, which rest on
the strings between said bridges and the ad-

65

jacent supports d, said bars being secured to -

the sounding-boxes on which the respective
bridges rest, substantially as set forth.

7. In a stringed musical instrument, the
combination, with the frame and the sound-
ing-boxes set therein, of the two sets of bass
strings a and ¢*, the strings of one set being

“arranged to alternate with those of the other,

and the strings of one set inclining in an op-
posite direction to those of the other, whereby
both sets of strings may be played upon con-
veniently with one hand, substantially as set
forth.

8. In a stringed musical instrument, the

combination, with the frame and the sound-

ing- boxes set therein, of the set of treble
strings «, strained on the frame, the bridge
C under the same near the center of the in-
strument, whereby the strings are inclined or
sloped, and the two sets of bass strings ¢ and
o and their bridges, the said bass strings
alternating with the treble strings, and the
strings of one bass set alternating with those
of the other, substantially as and for the pur-
pose set forth. :

9. The combination, with the case G, of the
box H, eontaining the instrument pivotally
mounted therein and adapted to be turned
upon its pivots into said case, as set forth.

10. A detached hammer for manual use in
playing a musical instrument, the handle of
which is springy and elastie, and the re-
spective faces of its head provided with pads,
one of said pads being softer and more yield-
ing than the other, whereby the player may
turn the hammer and play with either of its
faces at will, substantially as set forth.

11. A detached hammer for manual use in
playing a musical instrument, consisting of
a handle m, a head n, and a thin flat stem o,
connecting the head and handle, the said
stem being of flexible elastic material, as
whalebone, substantially as and for the pur-
poses set; forth.

In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses.

JAMES A. MACKENZIE.

Witnesses:
HeNRY CONNETT,
E. W. STUART.
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