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SPESYTICATION forming part of Le
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PATENT WERICH,
TURIN, ITALY.

EY-BOARD MUSICAL INSTRUMERT,

43, dated January 1, 1369.

Serial No, 283,787, (No model.)

To all whom it may concern:
Be it known that I, ANDREA LUIGI CAL-
DERA, engineer, of Turin, Italy, and at pres-
ent of 30 Lillie Road, Brompton, in the
s county of Middlesex, England, have invented
new and useful Improvements in Key-Board
Musical Instruments, of which the following
1s a full, eleal, and exact description. |
My invention relates to improvements in
the key-board harp forming the subject of
former Letters Patent of the United States
oranted to me and dated DMay 1, 1888, No.
382,028; and it has, first, for 1’[% object 1o !
11@11ten the touch and to mmphfg and other-
wise improve the construction of the action
or mechanism by which the plectra or me-
chanical fingers are caused to act on the
strings; secondly, to improve the quality and
volume of the tone produced by the instru-
ment, particularly in the lower

LO

20 register, for .

which a special percussive action, different @ i

to that used for the remainder of the instru-
ment, is provided; and, thirdly, to enable the |
quality of the tone to be modified at the will

25 of the performer. .
In order to simplify the construction and

increase the durability of the action and, by
rendering it more independent of climatic in-
fluences, insure greater precision and more ‘
constant uniformity of touch, I dispense with
the escapement and counter-escapement ties |
or tapes and their coiled springs, referred to |
in my previous patent, and cause the plec- |
tram or finger to be acted on directly by a
steel spring:; and in orderto lighten the touch
of the instrument I dispensewith the spring-
connection between the acting head of the
plectrum and the pivoted shank or hody by
which it 18 conmnected; and to enable the
plectrum or finger to quit or escape from the
string with the necessary facility, atter hav-
ing preqqu acainst and deflected the string, !
‘rhe acting face of the plectrum, instead of
belng perpendwulfu in the direétion of its
widih to the line of motion of the plectrum;
is beveled in such direction as to enable it to
slip more readily off the string in the act of
twanging or pluelmw it, the {mnlﬁ to which
1t 18 80 heveleﬂ belng sueh that the plectrum
so shall not slip off premaimeh but only atter

having deflected The string to a sufficient ex-

(3
It

[ —— e m e — B ——

40

B el - T — o ——— [ —

% full size.

3 a plan of the same on
- the latter figure

- in different 130%1‘51011:1

and Fig. 5 is a fac
- and frame. |

an elbow-levm; D, pivoted aft in a fo 1*‘ D
- fixed on

tent, and then only under the action of the

- escapement-spring.

Tn order to increase the volume of tone 1n

the lower or bass register, I provide for this

part of the instrument an action somewhat
similar to that of a piano-forte, by which the
strings are struck percussively, instead of be-
1ng tw nged or plueked, tlm action being,

howey er, of special construction and aetmﬂ
on the strings at a different point i1 111911‘
length to 111“*8[ at which the strings of apiano-

 forte are struck.

In order to enable thequality of the tone to

bemodified at will and eaused to approximate
- more or less nearly to that of a harp, as may
be required, a manual or pedal oper ated

“mute” or sourdine, is provided, whi ch acts
on the strings at a point 11111110(11.:1’({31}* adja-

- cent to the sound-hoard bridge.

" Reference is to he had to the accompany-
ing drawings, ferming part of this specitica-

* tlon wherein—

aciion,
is a similar view, and Fig.
an nlmﬂﬁed smle?
showing two of the plectra
I‘lﬂ 4 18 & Ccross-sec-
tion of the action for the lower bass-r eclster,
c¢e view of the sou 1ct—1)0‘11 d

Flnure 1 is a cross=section of the
Fig. 2

The same letters of reference indicate hike

parts in all the figures.

The 111%t111meaf as in the formetr case, 1s &
monochord, there heing one string to each
note, these st 1IN s hm_nﬂ of metal wire of
about two-thivds the diameter (at the middle
register) to about half the diameter (in the
upper register) of the corresponding sfrings

of an ordinary upright plano- forte—for in-

stance, the No. 8 wire is preferably emnloyed
for the highest notes, and No. 15 af the middle
register.
_LE is the rail oh which the action is mounted.
B3 is the keyv, U the sticker 101111911 at ¢ to

-4
ail A,

7 ig what T term the = jack,” jolnted at fto
the elbow -lever D, and een‘wmod by a ra-
dius-link, G,with the forlk K, the centers of
motion,d, f, and g ¢’ being equidistant, so that
the ;]“1(1-,_ 1*@0@1\ es a nmwh -narallel motion.
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8pring, p, against the string.

H is a weighted arm fixed to the elbow-le-
ver D for the purpose of equalizing by its vis
viva the movement of the action and assisting
the finger to overcome the resistance of the
string S to deflection from a straight line.

I is a steel spring to cushion this weighted
arm on arriving at the end of its motion. All

the above-mentioned parts are substantially

similar to those deseribed in my former patent.

K L is the plectrum or mechanical fin ger,
which acts on the string S, K being the act-
ing head affixed rigidly by a screw wire, /i, in
the body portion I. This body portion is
pivoted on a center pin, Z, which isvertical or
parallel to the string S, this center being car-
ried by the jack F. This body portion L is
virtually an elbow-lever, one arm of the lever
being formed by a pair of laterally-projecting
pins or abutments, m m/, between which
plays a steel spring, M, fixed to the fork E,
this spring being re-enforced in the direction
in which it effects the escapement of the plec-
trum from the string by a stiff rod, m?2, stand-
ing up behind it for part of its length..

1he motion of the part L in the two direc-
tions is limited by wire stops n n/; and it is
held down inits place on the center ! by a wire
catch, n°.  The acting face of the plectrum is
beveled at an incline of about one in four
from the perpendicular to the direction of its
motion. | .

The distance between the abutments m 1/
18 proportional to the stiffness of the Spring
and to the amount of rectilinear motion of

- the plectrum necessary to cause it to deflect

the string and effect its escapement there-
from. The abutment m may be termed the
escapement-abutment, and the other abut-
ment, m’, the counter-escapement abutment.
In the normal positicn of the action the spring
presses lightly against the counter - escape-
ment abutment m” and holds the plectrum in
the position shown in the lower part of Kig,
9, In readiness to act on and deflect the string
by a direet thrust against it. At the proper
moment, aiter the plectrum has partially de-
flected the string, the escapement-abutment
m comes in contact with the spring, which,

being stiffened or re-enforced by the rod me, |

opposes sutficient resistance to the abutment
m to cause the plectrum to move laterally with
a rubbing action against the deflected string,
and thereby to effect its escape therefrom.
On the release of the key the plectrum returns
toward its position of rest, and in so returnin o,
atter having passed clear of the string, the
counter-escapement abutment 7’ meets the
Spring, which is lessstiffin this direction than
in the other, and is by it returned into line
with thestring, in readiness to act on it again
with a direct thrust when the key is again
depressed. |
The damper O is carried by an elbow-lever,
P, acted on by the key and is pressed by a
R is the belly
or sound board, and T the belly-bridge. -
U is the mute or sourdine, being a cloth or

the key ceases to act on it. +

)
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felt covered bar conforming in shape to the
outline of the bridge T, immediately above
wiich 1t is placed, as shown in Fig. 5, and OP-
erated 1n one direction by a pedal or knee
motion suitably conneeted thereto at numer-
ous points in its length; as will be readily un-
derstood,and in the other direction by springs.
Lhis mute presses against the vibrating por-
tion of the strings at a point close against the
belly-bridge, and, unlike the dampers, it is not
removed from the string when the latter is
put in vibration, whereby the quality of tone
of the metal strings iscaused to approximate
more nearly to that of the catgut strings of
the ordinary harp. TInitsnormal position the
mute 18 held away from the strings, a more
metallic quality of tone being then produced.
The various centers and contact-surfaces
of the parts of the action are bushed or faced
with cloth, as usual in such actions, and the
acting face of the plectrum is clothed with
felt of a very fine and compact quality, such
as used for “wide-awake” felt hats.
Referring to Ifig. 4, in which the same let-
ters of reference indicate the same parts asin
the previous figures, it will be seen that the
plectrum is replaced by a hammer, V, similar
to that of an ordinary piano-forte, whereby a
far more powerful tone may be obtained than
with a plectrum, the point at which the string
Is struck causing the tone, however, to par-

‘take of the harp quality, as hereinafter de-

scribed. The hammeyr, it will be observed,
hasnoescapement,asin thatof the piano-forte,

‘but the hammer-butt is centered at v to a

jack or lever, W, centered at w in a fork
fixed to the rail A. The hammer-butt has a
tail-piece, x, which is loosely connected by a
wire and stop, i, with the jack-lever W in
such a way that the hammer is permitted a
limited amount of play or motion independ.-
ent of the jack. The key B acts directly on
the hammer through the lifter b and jack W,
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which has a rounded part on which the lifter

acts, and the head of the hammer is weighted -

at v" to enable it to strike the string with
sufficient force by its own momentum after

V7 is a check-spring fixed to the rail and
acting on the hammer-head for the purpose
of preventing the hammens rebounding and
striking a second blow.

W'is arecoil-spring by which the jack, and
consequently the hammer, is drawn downward
when the key is released. SR R

Referring to Fig. 5, it will be observed that
the belly-bridge T is in correlation with the
curved line passing through the wrest-plank
bridge-studs; butinstead of being continuous
1t 18 made in two portions, T 17, the bass-
strings passing over the part T’ being struck
by the hammers illustrated in Fig. 4. In Fig.
o only the octave-strings corresponding to the
notes A are shown.,

It will be observed that the “strike-line”.
of both the hammers and the plectra or fi

LAY,
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| gers 1s a continnous straight line across the
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strings parallel to the key-board; but its pro- |

portional distance from the beHT-blldﬁe 1S
different for the bass-strings, and hence the
break in the belly-bridge.

In order to conserve the harp-like quality
of tone in the lower register, notwithstand-
ing the use of a pel‘cuqsn"e ElC‘thl] the strike-
line >, or l1ne of percussion of the hammers,
1S 51111£Lted for the lowest A in the Dbass m.
four-thirteenths of the length of string in vi-
bration, reckoning from the belly - budﬂe

From t1115 point upward in the scale the pro- |

portions are gradually varied until at the
third A of the bass the strike-line is situated
at one-fourth of the length of the string. Tor
the lowest string upon the part T of the
bridge the strike-line is situated at one-third
the length of the string, and from this point
toward the treble it oradually approaches the
middle of the strings until, on reaching the
sixth A fromthe ba%q it1s at about mid- lenﬂth
of the string, at w 111(3]1 point it remains for
the highernotes. The bass-strings strueck by
the hmrlmer along the ‘%tl‘l]x@-hl’l@ above 1n-
dicated yield soft :;'111(1 mellow tones, partalk-
ing of the characteristic quality of those of
the ordinary harp, by reason that the har-
moni¢ and over
primary tones approximate more nearly to the
latter and produce a less metallic sound than
when the string isstruck, as in the piano-forte,
at a comparatively short distance from the
wrest-plank.

Having now particularly described and as-
certained the nature of the said invention and
in what manner the same is {o he performed,
I declare that what I claim is—

1. In the herein-described action for a keyv-
board harp, the combination, with a mechani-
cal finger or pleetrum pivoted upon a verti-
cal axis upon a jack receiving motion in a di-

rection perpendicular to the string, as de-

scribed, of a leaf-spring fixed at one end and : strings while contig

applied to act at the other end against an
abutment projecting laterally from the piv-
oted body of the plectrum for the purpose of
effecting the escapement of the plectrum from
the string, as deseribed.

2. In the herein-¢
board harp, the combination, with the me-
chanieal finger or plectrum l)l\TOlt‘{l upon a
vertical axis upon a jack receiving motion

tones which accompany the ;

- ments in

cw

ment abutments projecting laterally from
the pivoted body of the plec‘[rum and of a
leaf-spring fixed rigidly at one end and act-
ing at the other end in opposite directions
against the said abutments, the said Spring
being re-enforced, so as to be stiffer in one
divection than the other, substantially as and
f{)r the purpose specified.

In the herein-desecribed action for a key-
bom'd harp, the plectrum or mechanical finger
having its acting head rigidly fixed to the
pivoted body or elbow- 1@?(‘:‘1‘ hv which it 1s
carried and opem‘red, as deser 1hed? and hav-
Ing its acting face beveled, as described, for
thie purpose of factlitating its escapement
from the string.

. In an action for a key-board harp, the
combination, with a lever or jack, of a ham-
mer centered thereon, and connected thereto,
as deseribed, soasto be actuated thereby, and
to have Iimited motion independently thereof
by virtue of its own momentum, substantially

- as specified.

5. Inan action for a key-board harp, the
combination, with the hammer and ifs jack
or lever, connected and operating as de-
seribed, of the recoil and check. springs, as
specified.

6. A key-board harp in which the action
acts partly by percussion and partly by pluck-
1ng the strings, the percussive portion of the
,:1(311011 being construeted and operating as
herein HL)GelﬁecL and being applied only at
the bass-register, while the plucking part of
the action 1s applied at the middle and upper
registers, the strike-lines of the two parts
of the action being continuous across the
strings, as described.

7. T'he combination, with a key-board harp
and its belly-bridge, of a mute or sourdine
contiguoustothe bellv-bridge and applied, by
means ot a pedal or otherwise, against the
tous 1o the bellv-bridge,

as describhed.
The foregoing specification of my improve-
LF‘T board musical instruments

signed by me this 1st dayv of Auneust, 1888,

escribed action fora key-

in a direction perpendicular to the string, as

described, of escapement and countfer-escape- .

ANDREA LUIGI CALDERA.
Withesses:
LUIGT TTURO,
30 Lallie Road, London, Secretary.
WALTER J. SKERTEN,
17 Grracechureh Streef, London, F. (.
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