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1

This invention relates to a musical instrument,
and more particularly to 9, stringed musical in-
strument of the piano type having increased
musical versatility. -

While this invention may be embodled in many

'types of musical instruments, it will be her ein

described ag embodied in a stringed musical in-
strument of the piano or pianoette type. I declare
the following to be a full, clear and exact descrip-
tion of this invention, such as will enable those
gkilled in the art to which it appertains to make
and use the same. |

It is well known in the field of music that the
greatest clarity of tone is obtained only when
the instrument possesses true pitch, that is, when
the instrument is so tuned that each succeeding
note of the scale differs from the preceding note

(CL 84—312)

- 2
a is divided into eight notes, each differing from
the preceding or succeeding note by one- -eighth of

- the difference between A and a.

10

15

by equal proportionate fractions of divisions of

an octave. The strings of the ordinary piano,
however, are not tuned in true pitch, but rather
in a tempered pitch. This tempered pitch is em-
ployed so that the number of Keys on a piano may
‘be held to a workable minimum and yet permit
the instrument to bhe played in various keys.
There are numerocus methods of tuning to achieve
this tempered scale, all of which have the same
basic idea just expressed.

My invention embraces a stringed muswa,l in-
strument in which the strings are tuned in true
pitch and yvet permits the instrument to be played

in any chosen key while maintaining the strings

- in true pitch with relation to each otvher.

For example, the table below shows a sample
octave in the key of A, and lists the number of
vibrations per second of each string in the octave
when tuned in one form of tempered pitch a,nd as
- tuned in tme piteh in my mstrument

Tempered scale

_________________ e 120

B e e __ 1923.471
C# 138.591
D e 146,832
164.814

e aven ek ol Pl U gy ey s e bees sl RELEN S piagk b el ALl EELE RN B rEnr e el gy S e gl T S S e s ]

_1—-“Hﬂﬂ—t————_——_—_-—_———_—_'—_-—--——-—__--"l'
A s EEeTY TS — _.—..—__-—-u—-““__”.l.._-i_n—-'—_._-_—-i—l_—-l""l—ﬂ'
ek el el P EE e s s e Bl it deenl T T pan el ek Gaan et il bk ferl S LED S S gy vy T B el o W R

Il el A Sl ek e T Emm Nl B Sl ek [ RN NN S S e w wmm Seemd Selel je) dreel B VT e g bk gy el S e bl

ey L F ] nl mpy ey lees e e ek el sk dees v Y _nn“#—l‘ﬁii—l [ N _F 3 3 I ;& N N &N KK ]

-123.750
1137.500
- 151.250
165.000
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___________________________________ 192.500
H e e e e e e s et e e e 200.2D0
____________________________________ 220.000

It will be noted from the above table that in

the true pitch scale shown, an octave from A to 60 Sr'ale

178.750
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The manner in which changes of key are per-
mitted and the versatility of my instrument can
best be seen from the accompanying drawings in
which:

Fig, 1 is a front view 0f a, plano type instrument
showing g portmn of the keyboard and the pedal
bank:

Fig. 2 is a top elﬂvatmn of the mstrument of
Fig. 1; -

‘Fig. 3 is a plan view of the framework and
strmgs of the instrument together Wlth many of
the working parts:

Figs. 4, b and 7 are VEI'thEL] sections along lines

Flg; 6 is an en]a,rged detaﬂ view of the stop -
means for the sub tone pedals;
Fig. 8 is a vertical section along lines 8-—-—3 of
Fig. 7; and, | | |
Fig. 9 is a view of sample clefs demgned for use
with the instrument. - |
- Referring now to the drawings, 28 in dlcates
mucical instrument of the piano type supported
on legs 21 having a keyboard 22 and three banks
of pedals 22, 24 and 25, As hest seen in Fig. 2,
the keyvboard 22 comprises a plurality of keys,
there being eight keys to the octave. I prefer to
construct the keys of white and black material as
in the usual niano to aid in distinguishing them

from each other, but it will be noted that the key-

board 22 is not in the usual form found on pianos.
To further explain this keyhoard; a sample octave
will be selected which includes the white keys
26, 2T 28 and 29 and the black keys 30, 31, 32 and
33. The white key 34 just abeve the white key 29
is adapted to strike the strings of the instru-
ment which are tuned one octave above those
struck by the key 26. The black keys are in the
usual form, that is, raised above the {ront portion

- of the white keys, but the white keys have g rear

184,997 4

50

portion 35 (that is, a portion closest to the hack-
board of the instrument), which is raised so as to
be flush at the rear with the black keys. In this

- manner, the rear portion of all the keys are flush .

with each other thereby permitting the instru-
ment to be played more rapidly and with greater
ease than in the conventional keyboard.  As each
white key is preceded and followed by a black
key, and as all the white and black keys are sym-
metrically arranged and are identical in appear-
ance, it is necessary that identifying means such
as the ridge 36 be supplied upon keys an octave

5 apart in order that they may be identified.

~ For ease of explanation, I have lettered the keYs

'm one octave from A to. H. The strings struck

by each key are tuned in absolute pitch, and rep-
resent the octave A to H of the harmonic major __
The white keys_ A C E and G represent
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the Sth, 18th, 12th and 14th harmonics of the
genarsiing tone and are the consonant phase of
the ksy in any position. The black keys B, D, B
and H represent the 9th, 11th, 13th, and 15th
harmonics of the generating tone and are the dis-
sonant phase of the key in any position.
Depression of the keys is adapted to cause a
hammer to strike the strings 40 of the instrument
in the usual manner. The strings are secured
to the framework 42—42 of the instrument in
the usual manner, such as by pegs 43. One end
of the strings (the lower end as seen in Fig. 3),
iIs determined hy contact with the frets 44 while
the other end of the strings shown in the lower
portion of that figure is determined by contact
with g tongue 45 mounted on the bridee 13. The
bridge includes a sound box 46 and the entire
assembly 1s movable about a pivot 471 thereby
to vary the lengths of the strings. The bridge
assembly 13 is provided with a roller 48 adjacent
the end opposite the pivot, which roller is adapted
to roll in a guideway 49 to facilitate movement
of the bridge. A rubber roller {18 is attached to
the bridge assembly to prevent vibration of that

part of the strings on the other side of the tongue 2

45. As can be seen in Fig. 3, the fret means 44,
which determine the lower end of the strings,
are on a line which, if projected, would intersect
the pivot point 47. Being so mounted, movement
of the bridge about its pivot varies the length of
all strings proportionately and raises or lowers
the pitch of all the strings to change the key
without disturbing the tonal relationship of the
strings.

In the embodiment shown, I have provided for
movement of the bridge to twelve predetermined
positions corresponding to twelve different Keys
In equal temperament in which the instrument
may be played. Movement of the bridege to such
positions may be achieved manually through the
levers 80 mounted upon the front of the instru-
ment or by the first bank of pedals 23. The
various keys in which the instrument may be
played by such movement of the bridee are ar-
ranged in perfect fifths, upward, for example
A E, B F# C#, G#or Ab, Eb, Bb B, ¢, G and D.
Actuation of the proper lever 50 or depression
of the proper pedal in the first bank 23 is adapted
to move the bridge to vary the length of the
strings so that the instrument then may be
played in the key desired. By this arrangement,
the same key, for example the rideed kKey on the
keyboard, becomes the dominant note of the scale
for whatever major key in which the instrument
Is played. It is, therefore, unnecessary that var-
lous fingerings be learned to play the instrument
In various major keys, the same fingering being
employed for all major keys. |

As hest seen in Fig, 4, depression of one of the
bedals 81 in the bank of pedals 23 rocks a bell
crank arrangement, which is pivoted at 52, to
raise the arm 83, the arm being connected to g
rod 34 extending up into the interior of the in-
strument. The upper end of the rod is provided
with a cam arrangement 55 which, upon being
raised, strikes a cradle 56 to cause rotation of a
rod &7 in a clockwise or counterclockwise direc-
tion and in an amount determined by an angle
at which the cam 55 is set. A gear 58 is attached
to the rod 57 as is a spur gear 59. A chain 60
extends from the gear 59 to a second spur gear
61 mounted on a rotatable shaft 6ia¢. A beveled
gear €2 is also mounted on the shaft 6la which

engages another beveled gear 62a¢ mounted upon
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a vertical shaft 63. Rotation of the shaft 63 is
adapted to cause rotation of a gear segment 64
mounted thereon whose teeth mesh with the
teeth of a second gear segment 65 connected to
the bridge assembly.

As previously stated, movement of the bridge
may aiso be obtained manually by means of the
levers 98. Referring to Pig. 4, one of such levers,
69, is shown, which lever is connected to a bell
crank arrangement 87. The inner end of the bell
crank is provided with an annular device 68 sur-
rounding the rod 54 and adapted to engage a
washer €9 affixed to the rod to lift the cam 55
upward against the cradle 56. A spring 710 is
interposed between the lower portion A of the
frame and a washer 71 to return the rod 54 and
hence the pedal 51, lever 66 and cam 55 to the
position shown in Fig. 4 after such cam has made
contact with the cradle 56, that is, upon release
of the lever or pedal.

Similar cam arrangements are provided for
each of the other eleven pedals and levers shown
to permit movement of the bridge to set up any
desired key.

Means are provided for subbing the tone of
eny or the strings regardless of the position of
the bridge means. In the embodiment shown,
the pedals in bank 25 gre sub tone pedals ar-
ranged, by a series of rods and levers, to move
selected frets 44 in a direction lengthening the
string and thereby subbing its tone.

As best seen in Figs. 4, 5 and 7, each of the frets
44 is mounted in an individual guideway 19 in
which it may be moved to the right (as seen in
that figure) to lengthen the string 40. Spring
means 16 are adapted to return the fret to its
normal position. Movement of the fret to achieve
a sub tone is accomplished by means of one of g
plurality of right angular rods 11 having one end
attached to the fret and having the other end
pivotally connected to one of eicht movable arms
8. As can be seen from the figures, each arm
is individually movable about the pivot 41, and
each arm is connected to the frets which are
assoclated with strings an octave apart. For
example, one of the arms 78a may be assumed
to be associated with the A strings and is con-
nected by means of rods TTa and T1b to all frets
determining strings tuned to A, although octaves
apart. The other arms are likewise connected
to all the B’s, all the C’s, etc. It can be seen then
that movement of the arm 18 by means of the
right angular rod 17 moves all the frets associated
with strings differing by an octave in a direction
to lengthen the strings and, therefore, sub the
tones. )

Movement of each of the arms T8 about its
pivot 41 is achieved by a plurality of rods 80
connected to each of said arms and connected to
a bell crank 8{ adjacent the keyboard end of the
instrument. A hell crank 81 is provided for each
of the rods 80 and is connected thereto by means
of a link 82 and connected by means of a second
Ilnk 83 to a vertical rod 84. Depression of one
of The pedals 85 in the bank 25 is adapted to cause
upward movement of the rod 84 and hence out-
ward movement of the particular rod 80 asso-
clated with that pedal. Stop means 86 are con-
nected to each of the rods 80, which stop means
are adapted to strike agzainst a stop 87 thereby to
limit the movement of the rods 80 and hence the
subbing movement of the frets 44.

'The amount of movement of the frets 44 to
accyrately sub any particular note or tone varies
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with the particular key in which the instrument

" is being played. In ether words, the amount of

movement permitted to the rods 80 upon depres-
sion of any pedal in the bank 25 must vary with
the position of the bridege 13. Means are there-
fore provided to change the position of the stop
87 with changes in positions of the bridge,
Mounted upen the shaft 63 is a gear segment
0f, adapted to be rotated with rotation of the
shaft 63, and meshing with a gear 84, which gear
in turn meshes with a rack 82. A shaft 83 has
one end connected to the rack 92 and is attached
2t the other end to the stop 81. It can be seen
then, that rotation of the shaft 63 is adapted not
only to move he bridge means to varipus prede-
termined positions, but simultaneously shifts the
stop 87 thereby to vary the permissibie movement:
of rods 80. ‘The amount of movement permitted
the rods 80 is so determined as to properly and
accurately sub the tone of each string in any
position of the bridge means. | - |
The position of the sub tone pedals in the
bank 25 may be varied at will, however, I prefer
to arrange the pedals so that the pedal subbing
those tones which are most commonly subbed are

more conveniently placed. In such an arrange-

ment, the first pedal would sub all the H’s, the
second the C’s, and the following pedals the G’s,
D’s, E’s, ¥’s, B’s and A’s in that order. | |

In the central bank of pedals 24, three pedals
are shown. the left hand pedal 96 being the soft
pedal commoniy found on pianos, while the right
hand pedal 97 is the loud pedal,
nedal 98 is adapted to sub all the tones of the

instrument, this being achieved through a par-

allelogram arrangement {00 connected to the
pedal 98 and connected to a bar arrangement
{81 which encloses all of the rods 84. Depression
of the pedal 98 causes the bar 104 to move up-
wardly against washers 102 affixed to each rod
a8 and thereby to move all the rods 84 upwardly.
All the frets 44 are shifted in a direction length-
ening all strings and subbing all the fones simul-
taneousiy by depressing pedal 88.

The various positions of the bridge as set by
either the pedals or the levers may be visually

indicated upon the face of the instrument by

‘means of a dial 105 and a pointer arrangement
156,
and is provided with a lever 108 in order that the
bridge may be moved manually a slight amount
either way for accuracy of adjustment or to pro-
 vide for quarter tone intervals. Attached on the
inner end of the shaft {87 is a beveled gear 108
meshing with the beveled gear 58, and therefore
rotation of the shaft 107 is adapted to cause
movement of the bridge T3. -
This instrument, having an additional tone H
added to the scale in common use, requires a pro-
vision for representing this tone. This Is done
by adopting new clefs for the instrument, that is,
clefs that distinguish this particular instrument’s
notation from that of the ordinary piano. Piano
musie, however, may be conveniently arranged
for and played on my new instrument. Fig. 10

10

353

20

3

The central

"'"."""
X

Jo)

The pointer is connected to a shaft (0T

50

95

60

65

shows the A and E clefs adapted for this instru-

ment. 'The notes are shown on the clefs and the
number of vibrations of each tone is shown in
philharmonic pitch, the consonant tones being
on the lines and the dissonant tones on the spaces,
A dot may immediately precede any note to in-
dicate that that note is to be subbed.

‘While T have shown and described my inven-
tion in its preferred embodiment, that is, de-
scribed in a piano of the “grand” type in which

70

- 6 .
the strings are horizontal, it is to be understood
that it is capable of many modifications. For £X-
ample, the invention could be embodied in 2
piano of the “upright type.”  Changes, therefore,
in the construction and arrangement may be
made without departing from the spirit and scope
of the invention as disclosed in the appended
claims, - |

T claim: |

1, Tn a stringed musical instrument, a plu-
rality of strings parallelly arranged, a bridge
movable about & pivot, said bridge determining
one end of said strings, fret means determining
the other ends of said strings, said fret means
lying on & line passing through said pivot and
means for moving the bridge about said pivet to
change the pitech of said strings.

9. The instrument of claim 1 including pedal
and menual means for moving said bridge.

3. The instrument of iaim 1 including a sound
hox attached to said bridge.
4. In a stringed musical instrument, a plu-
rality of strings parallelly arranged and tuned
in true pitch with respect to each other; a bridge
movable about 2 pivot, said bridge having a first
portion determining one end of said strings and
having g second portion including a sound box
attached to said first portion; fret means deter-
mining the other ends of said strings, said fret
means lying on g line passing through said pivot, |
and means for moving said bridge a predeter-

mined amount about said pivot to vary the length

of said strings while maintaining each of said
strings in true pitch with respect to the rest of
sajid strings. | -

5. The mugical instrument of claim 4 in which

id frets are moevable and including pedal means
or moving said frets a predetermined distance
to sub the tones of each of said strings. N

6. In p stringed musical instrument, a plu-
rality of strings parallelly arranged, a bridge
movable about a pivot, said bridge determining
one end of said strings, fret means determining
the other end of said strings, said frets lying on

sa
f
=L -

= g line passing through said pivot, said fret means

being individually movable to vary the length of
said strings whereby to sub the tones thereof,
means for moving said frets, said means being
mounted for movement about said pivot, and
means for moving said bridge to uniformly
chanze the vitch of all of said strings.

7. The stringed instrument of claim 6 includ-

ing stop means for limiting the motion of said

fret means, said stop means being operatively
associated with said bridge whereby movement of
said bridge is adapted to move said stop means
to correlate the distance of movement of sald
frets with the pitch of the strings as deter-
mined by the position of said bridge.

8. In a stringed musical instrument, a plu-
rality of strings parallelly arranged, said strings
being tuned in true pitch with respect to each
other and eight of said strings defining an octave,
g, bridge movable about a pivot, said bridge de-
termining one end of said strings, fret means
determining the other end of said strings, said
fret means lyving on a line passing through said
pivot, means for moving said bridge to change
the pitch of said strings, and a plurality of keys
arranged in a kKeyboard, each of said keys being
adapted to sound one of the strings when the key
is actuated. |
- 9. The musical instrument of claim 8 in which

eight of said keys define an octave, and each
5 octave includes 4 white keys and 4 intermediate



2,483,617

7

black keys shorter than the white keys, said black
keys having a portion raised above the front por-
tion of the white keys and the white keys having
a. rear portion flush with and equal in widih to
the rear portion of the black keys.

10. In a stringed musical instrument, a key-
board including a plurality of keys, each of said
keys being adapted to sound at least one of said
strings upon being depressed, said instrument
having eight strings to an octave, and said key-
hoard having eight keys to an octave including 4
white keys and 4 black keys between and shorter
than the white keys, the rear portion of all of
said Kevs lying in substantially the same plane.

11. The ¥reybhoard of claim 10 including identi-
fying means on at least one kev of each octave.

12. In a stringed musical instrument, a plu-
rality of strings parallelly arranged, a bridge
movable akbout a pivot, said bridge determining
one end of sald strings, a plurality of frets de-
termining the other end of said strings each of
sald frets lying on a line passing through said
pivot, each of said frets determining one end of at
least one of said strings and every ninth fret de-
termining strings adapted to vibrate an octave
apart, means for simultaneously moving all frets
determining strings tuned an octave apart, and
means for moving the bridge about said pivot to
caange the pitch of said strings.

13. The stringed instrument of claim 12 in-
cluding stop means for determining the distance
sald frets are moved whereby to sub the tones
of said notes, said stop means bheing operatively
associated with said bridge whereby changes of
position of said bridge is adapted to cause
changes of position of said stop means.

14. 'The stringed instrument of claim 12 in-
cluding means for simultaneously moving all
frets to sub the tones of all the strings.

15. In a stringed musical instrument, a plu-
rality of strings paralleily arranged and tuned in
true piteh with respect to each other, a bridge
movable about a pivot, said bridge determining
one end or said strings, a plurality of frets de-
termining the other end of said strings, cach of
said frets lying on a line passing through said
bivot and each of said frets determining one end
of at least one of said sfrings, and every ninth
frev determining sfrings adapted to vibrate an
ociave apart, means for simultaneously moving
all freis determining strings tuned an octave
apart, and means for simultaneously moving all

10
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8
frets to sub the tones of said strings, said mov-
ing means being movable about said pivot and
means for moving the bridge about said pivot to
change the pitch of all of said strings.

15. The stringed instrument of claim 15 in-
cluding stop means for determining the distance
sald frets are moved whereby to sub the tones of
sald notes, said stop means being operatively
associated with said bridge whereby changes of
position of said bridge is adapted to cause
changes of position of said stop means.

17. In a stringed musical instrument, a plu-
rality of strings of unequal length and tuned in
true pitch with respect to each other, movable
means determining one end of said strings and
being movable to vary the length of all strings
in equal proportions and thereby to maintain the
tore of said strings in true pitch with respect
to each other, and means determining the other
end of said strings.

18. The musical instrument of claim 17 in
which said last named means includes g plurality
of frets, said frets being selectively movable to
vary the length of selected strings.

16. In a stringed musical instrument a plu-
rality of strings, eight of said strings comprising
an octave and said instrument having a plurality
of octaves fret means determining one end of said
strings and means determining the other end of
sald strings, said fret means being movable
whereby to vary the length of the strings, pedal
means for moving said frets a predetermined
distance to sub the tones of said strings, said
redal means including eight pedals with each of

sald pedals being adapted to sub the tone of the
same string in each octave.

JAMES E. BRADLEY.
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