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UNITED STATES

PATENT OFFICE.

ANDREA LUIGI CALDERA, OF TURIN, ITALY.

~ KEY-BOARD MUSICAL INSTRUMENT.

SPRCIFICATION forming part of Lietters Patent No. 382,028, dated May 1,1888.
_Application filed June 30, 1887, Serial No. 242,932. (No model.) Patented in Ttaly December 31, 1886, No, 20,950

To all whom it may concern:
" Be 16 known that I, ANDREA LuIci CAL-
DERA, of 39 Rue de Po, Turin, in the King-
dom of Italy (but at present residing at Hotel
5 Previtali, Arundel street, London, in the
county of Middlesex, England,) engineer,have
invented a new and useful Improved Key-
Board Musical Instrument, of which the fol-

lowing is a full, c¢lear, and exact description,

1 and for which I have obtained Letters Patent
in Italy, dated December 31, 1886, the num-
ber of which is 20,950.

This 1nvention relates to an improved key-
board musical instrament producing tones

15 having the characteristic quality of those of
the harp,but fuller, richer,and moresustained,

the volume of fone approaching that of a

piano-forte, and being capable of as much va-
riation or gradation.

20 The body or frame of this new instrument

approaches in outline that of a harp; but the

strings,which are metallie, are parallel to the
sound-board,as in a piano-forte,and are played
upon by a mechanical finger moving up against

25 them and then rubbing sidewise past them.
- Many attempts have been made to produce
such an instrument, but without practical re-

sult, the failure being due to the fact that the

plectrum, or organ by which the strings are
twanged or plucked, has always been actuated
directly by the keys without any provision for
assisting the player’s fingers to overcome the
resistance of the strings to deflection, and as
the strings are of different lengths, and have
35 consequently different degrees of tension and

, 30

flexibility, each key had necessarily to be

struck or depressed with a different degree of
force, according to the length of string to be
- vibrated. Such instruments were, conse-
10 quently, of no practical utility, especially as
the keys could not be moved with the ease
and rapidity essential to the performance of a
musical eomposition. -
In the improved instrument of this inven-
45 tion the key is depressed by the finger, as in
playing the piano - forte, and the string is
acted on by a plectrum or organ which is de-
signed to produce the efiect of the human fin-
~ger upon the string of the ordinary harp, and
50 with the action or operative mechanism of
~which 18 combined a weighted arm, whereby
power 18 stored up during one part of the mo-

! tion of the key and given oub atb another, §0

as to equalize the motion and insure sufficient
pressure of the plectrum ggainst and its rapid 55
escape from the string. | |

Reference is to be had to the dceompanying
drawingg, forming part of this specification;
wherein Figure 1 is a face view of the sound-
board and frame. Fig. 213 a vertical section 63
on line 1.1, and Fig. 3 is a horizontal section

online 2 2. Fig. 4 is a cross-section of the ac-

tion (full size.) Fig. b is a similar view of
part of the same, drawn twice full size. Fig.
6 is a face view of the action for one note, and 65
Fig. 7 is a plan of the action for two notes, the
parts being in different positions for the two.
notes. | -

The same letters of reference indicate the
same partsin all the figures. "

The frame of the instrument comprises the
wrest-plank A, in shape somewhat resembling
the neck of a harp, supported by wood brac-
ings B B’ at the bass end and middle of the
instrument, rising from the lower cross-bar, 75
C, a third short bracing, B? connecting the
end of the wreshi-plank to a diagonal piece, D
which is conneeted atits other end to the lower
end of the bracing B". The bracings B B’ are
connected by a cross-bracing, .

30
Thesound-board IF somewhat resembles that

of an upright piano, although ditfering there-

from in many respects. 1thasresonance-holes
¢,and is barred, as represented in dotted lines.

It passes the wooden plate b, forming part of 8y
the bracing B, and terminates at the plate V',
oglued to B. . . -

G is the belly-bridge, over which bear, asin
a piano-forte,thestrings connected to the hitch-
pin plate ¢ and to the wrest-pins. To avoid go
confusion, only the strings corresponding to
the seven octaves of the note F have been rep-
resented by broken lines. The curve of the
belly-bridgeiscontinuous—i.e., withoutbreaks
or angles-—and is necessarilyin correlation with g5
the curve passing through the centers of the
wrest-plank bridge-studs. |
- F' is a second sound-board forming the back
of the sound-chamber of the instraument.

The line on which the strings are acted on
by the mechanical fingers or plectra of the
action is also represented by theline2 2. This
line intersects the strings S at a certain pro-

100

portion of their length in the same way as in




. 382,028

the piano-forte. The “‘strike’’ line, or line of | member of the lever I a sort ol parallel motion
percussion of the hammers, is at a certain frac- | whereby the Jjack L:is guided to and fro in an
tion of the length of the string in vibration; approximately straight line perpendicular to
but in order to obtain the characteristic qual- | the string. The elbow-lever M is pivoted on 70
5 10y of tone of the ordinary harp and to enable ! a center, m, which 18 parallel to the string S,
the string to have sufficient. flexibility to allow | and the finger N 13 connected thereto, so that
1t to yield under the pressare of the mechani- | it can yleld under a sudden pressure. TFor
cal finger or plectrum, the situation of this | this purpose 1t has a c¢loth-bushed hole which
line is very different to that in the piano. | fits and slides upon a pin, n, carried by the 75
1o Measured on the first I in the bass, it is situ- | elbow-lever M, the finger N being connected
ated at nine-thirteenths of the length of string | to the lever M and forced outward by a bow-
in vibration, reckoning from the wrest-plank spring, n°. T'o the-other or laterally-project-
bridge. -From this point toward the treble it | ing arm of lever M is connected a cross-head,
gradually approaches the middle of thestrings | M/, to the upper end of which is connected a §c
15 until, on reaching the sixtieth string, or the ! flexible tape ortie, P, which extends rearward,
fifth octave, it will be just at mid-length of the | and whose other end is attached to a spring,
string, at which proportion it remains for the | p, fixed adjustably to therear rail, U. The
higher notes. The position of this lineis very | purpose of this tie,which I term the *‘escape-
Important, and is in fact essential to the sue- | ment-tie,”” is to produce a lateral motion of §;s
20 cess of the new instrument, and although I | the finger after it has been moved toward and
have thus specified the best position with con- | cansed to press or deflect sufficiently the string
siderable accuracy, I do not absolutely limit | 8. This lateral motion of the finger 18 pro-
myself thereto, assome variation is allowable, | duced by the tie P arresting the laterally-pro-
say, between the middle and two-thirds the | jecting arm of the elbow-lever M in its for- QO
25 length of thestring measured onthe first-bass | ward movement, while its center of motion, n,
string. | | continues to move toward the string, whereby
The preferred form of the curvestobegiven | the lever M and finger N are caused to pivot
tothelineof centers of the wrest-plank bridge- | on center m, the finger N thus slipping from
studs and to the belly-bridge, which are neces- | in front of the string by a motion approxi- g3
30 sarily in correlation to each other, is graphic- | mately at right angles to its forward motion.
ally represented in I'ig. 1. The belly-bridge | The elasticity of the spring p permits of the
1sfixed upon thesound-board at its mid-height, | finger N causing the string S to be deflected
S0 thatthroughoutthe whole of the instrament | from a right line to a greater extent before the
~ there is as large an area of sound-board above | finger escapes therefrom when the key 18 de- 103
35 asbelow the bridge. This is important, in or- | pressed more suddenly. The finger having
der to obtain a uniformly sweet and harmoni- | thus escaped from and passed to one side of
ous tone throughout the whole scale of the in- | the string, the latter is left free to vibrate, as
strument. . | shown at the upper part of Fig. 7. This fig-
The instrument is @ monochord—that is to | ure represents two of the fingers N, theoneat 10j5
10 say, each note is produced by the vibration of | the lower part of the figurein the normal po-
a single string, as in a harp; but the strings, | sition of rest, and the one at the upper part of
a8 before mentioned, are metallie, like those | the figure in the cscaped position, where it re-
of a piano, instead of being of catgut. This | mainsg after pressing against, deflecting, and
instrument, therefore, stands much better in | vibrating a spring, so long as the key 18 kept 11c
45 tune than an ordinary harp. It is preferred | down. To the lower end of the same cross-
that the strings should be about the same | head of lever M is connected another tie, Q,
length, but of half the diameter, and conse- | which I term the ‘‘counter-escapement tie,’”
quently have a quarter of the tension, of the | andwhose otherend is connected toa spring, ¢,
correspouding strings of an ordinary upright | the purpose of this tie (which comesintoaction 115
50 piano-forte. | | just betore the finger N and jack L. complete
The action whereby the pizzicato or twang- | their return movement) being to return the
ing effect of the harp is produced is illus- | finger to its normal position. (Shown in the
trated In Figs. 4 to 7. The key - board is | lower part of Fig.7.) The finger therefore
similar to that of a piano-forte. The key | remains in the deflected or inclined position 120
55 H aets through a sticker, I, upon an elbow- | during the first part of its return movement,
lever, K, pivoted to a support, Z, fixed on the { so that it does not touch the string while re-
rail Y. To the upper member of the elbow- | turning, and it is quickly brought into posi-
lever K is jointed a jack, L, in the forked end | tion in front of the string, in readiness to act
of which is pivoted an elbow-lever, M, which | thereon again, by the tie Q acting on if, as 1253
60 carries a head, N, which acts directly on the | above mentioned. |
~ 8tring S, as does the finger of a harpist, and ¢ 18 a wire stop to limit the motion of
which I therefore terma ¢ finger.”” The jack ! spring g¢.
L is also supported by a radius-link, O, con- r ¢ are wire stops limiting the motion of the
stituted by a piece of wire whose ends bent at | piece M N. They arefixed in place by a plate, 130
65 rightangles are received in bushed holesin the | R, and screw. 1t will be observed that the
parts L. and Z. It forms with the said upper | stop » altogether prevents the lateral deflec-
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tion of the finger in one direction, and that the |
string S is toward the same side of the center
line, passing through the center of motion m,
so that the finger, when_ moved forward and
5 pressed against the-string, is quite rigid on its
center and bears against ‘md pushes the string
with a direct thlust and has no tendency to
escape from the string until the escapement-
tie P comes into opelatlou the joint of the
ic plectrum or finger thus resemblmﬂ* a knee-
JO:Dt |
The finger N is faced with felt N’ (nmde of
dbblts’“oo] beaver, or other fine wool, like
that of which soft felt hats are made,) which
15 1S beveled at an acute angle at the side where
it quits the string, and OVGIIIELHga or extends
slightly beyond the finger N, which is itself
undercut, so as to leave clear anceforthestring
to vibrate. The elasticity of the mechanical
2¢. finger N obtained by the spring »*enables the
player to modify the intensity of the sounds
produced and permits of obtaining all the ef-
tects of light and shade and of musxml expres-
. sion obtainable upon the Ppiano-forte. This
25 elasticity of the fingers N 18, moreover, abso-
lutely essential, especially in the case of the
upper three octam €s, the strings of which have
not sufficient ﬂexlblhty to enable them to yield
or bedeflected,under the pressure of the finger
3o N, far enough to permit the lateral deviation
or escapement of the finger, which is indis-
pensable for the vibration of the string.

In the elbow-lever K is fixed a lever-arm,
which carries a lead weight, T, which fulfills
35 the function of a fly- wheel——-tbat 18 to say, it

- stores up power at the beginning of the move-
ment and givesitout when the finger N is re-
sisted by the string S, so equalizing the touch

- ab all positions of the Ley The radius of the
10 arm carrying said weight is about five times
that of the OLhel arm of the lever K, to which
the jack I, is jointed, and therefore the dis-
tance moved through by the weight is corre-
spondingly greater than that moved through

15 in the same time by the finger N, which, in
- fact, moves throngh only about half the dlS
tance moved through by the front end of the
key H when depressed by the player. The
finger N is therefore pressed against the string

20 with considerable energy,owing tothe momen-
tum or stored power of the ﬁewhted arm T,
so that, the forward motion of the finger 18 not
checked on meeting the resistance of th{: string
o, and the rapid escapementof the finger from
the string is thereby insured. The motmn of
the wewhted arm T is cushioned by a spring,
{, fixed “to the rall U, with which spring it
comes in contact after the finger N has escaped
drom the string S, and whereby the weighted
60 arm 18 thrown dcm n quickly and all the parts
of the action returned rapidly to the normal

position, thereby enabling a crood repetition
action to be obtained.

JFa
N

- The centers of the various par:s of the
65 action arc bushed with cloth, as usual in

Gt

the different members of the action are faced
with cloth or felf to prevent noise, as indicated
by the letter «.

The instrument is provided with dampers
V, like those of a piano-forte, each carried by
a spring, v, attached to a rail, W, mounted be-

| tween the strings S and the sound-board and
| journaled at the ends to permit of all the

- dampers being removed {rom the strings in
sustained or fortissimo passages, this move-
ment being eifected by means of a pedal, as in
a piano. Iach individual damperis raised by

the corresponding key through the agency of
' an elbow-lever, X, acting on the damper in OT-

der to permit the String to vibrate so long as
that- particular key is held down. The action
1S mounted on a rail, Y, united by end pieces
to the rail U, and pianissimo effects are ob-
tained by moving the action slightly to the

| left, so that the fingers do not press so forcibly

against the strings, by means of another pedal,
so that when a key 18 depressed the corre-

sponding finger N will be pressed very lightly
against the string, and a correspondingly

weak sound will be produced.
In the instrument herein described the fin-
gers push the strings toward the sound-board,

70

30

GO

or deflect them from a right line; but it will

be evident that by making the ﬁngels hook-
shaped the action might be 50 arranged as
that the strings will be pulled or acted on in
the opposite direction. It will be obvious
that with but a slight modification the same
action would serve for a horizontal instrument
analogous to a horizontal piano-forte.

Having now particularly described and as-

cerfained the nature of the said invention and
1n what manner the same 1s to be performed,

I declare that what I claim is—

1. A key-board stringed instrument in
which the string is vibrated by the direct
thrust of a knee-jointed plectrum or mechan-
ical finger whose pivotal center i3 parallel to
the string, the said center receiving a motion
toward the string, and the finger or plectrum,
after being so moved forward to deflect the

) string, receiving an oscillating motion on its

center, as speclﬁed

2. In a key-board stringed instrument in
which the string is ubrated by the direct
thrust of a plectrum or finger moving in two
directions, as herein described, the combina-
tion, with the said plectrum or finger, of a

‘welghted arm acting as a store of power to

overcome the resistance of the string to the

motion of the plectrum or finger, and asa

means of quickly returning the ‘‘action’’ to
the normal position after the string has been
vibrated, substantially as specified.

3. In a key-board stringed instrument, the
combination of the finger N the pivoted arm
M, the guide-pin %, and the spring connecting

the ﬁnger N and arm M and forcing the for-

mer forward with an elasticor yleldmg press-
ure, substantially as and for the purpose speci-

piano-forte actions, and the abuttmw faces of | fied,

95
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4. In a key-board stringed instrument, the | controlling the elbow-lever, radius-link O, and

combination, with the yielding finger N and
the eibow-lever M, pivoted on a center paral-
lel to the string in a jaek, I,, having a2 motion
perpendicular to the string, of the stop » on the
Jack for preventing the oscillation of the fin-
ger in one direction, the tie I?, for producing
the oscillation of the finger in the opposite di-
rection on its forward motion, and the tie Q,
for restoring it to its normal position on its
return, as described. |

5. In a key-board stringed instrument, the
combination,with the yielding or spring finger
N, and the elbow-lever M, carrying the same,
pivoted in a jack, L, of the lever K, and ra-
dius-link O, for producing thelongitudinal par-
allel motion of jack I, as specified.

6. In a key-board stringed instrument, the
combination, substantially as herein specified,
of the spring-finger N, elbow-lever M, carry-
ing the same and pivoted in a jack, L, ties P
(), controlling the elbow-lever, radius-link O,
and lever K, guiding and actuating the jack
I, and the weighted arm T, acting as a store
of power, as described.

7. In a key-board stringed instrument, the
combination, substantially as herein specified,
of the spring-finger N, elbow-lever M, carrying

the same, and pivoted in a jack, L, ties P Q, |

lever K, guiding and actuating the jack L, the
weighted arm T, acting as a store of power,
and the spring ¢, acting as a cushion for the
weight T and assisting it to return the action
quickly to the normal position, as described.

8. In a key-board stringed instrument, the
combination, with the spring plectrum or fin-
cger pivoted on a center parallel to the string
supported in a jack moving in a direction per-
pendicular to the string and with the tapes
for oscillating the finger on its center, of the
springs p and ¢, for imparting elasticity to the
action of the tapes, as specified.

9. In a key-board stringed instrument, a
knee-jointed mechanical fingerorplectrumact-
ing on the string, ag described, and having an
acting face of felt beveled to an acute angle
and projecting substantially as shown and de-
scribed.

The foregoing specification of my improved
key-board musical instrument signed by me
this 26th day of May, 1887.

ANDREA LUIGI CALDERA.

Witnesses:
WALTER J. SKERTEN,
CHAS. BERKLEY HARRIS,
Notary Public.
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