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To all whotw Tt May conceriv:

Be it known that I, RAYMOND ROBBINS, &
citizen of the United States, residing at Rich-
~ mond, in the county of Wayne and State of
¢ Indiana, have invented certain new and use-
ful Improvementsin Harps; and I do hereby
declare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which

10 it appertains to make and use the same.

My invention is an improvement in harps;
and it consists in the novel features herein-
after described, reference being had to the

accompanying drawings, which illustrate my
invention; and said invention is fully dis-
closed in the following description and claims.

Referring to the drawings, I'igure 1 repre-

sents a side view of a double-action harp em-
bodying my invention, portions of the struc-
20 ture being broken away to show parts located
beneath and only one string of each octave
and the mechanism cooperating therewith be-
ing shown,
worlk for operating the sharping-fingers for

25 one string in each octave, showing the parts
in normal pesition. Fig. 8 is a similar view
showing the parts in position to cause the
upper sharping-fingers to engage their re-

~ spective strings. Fig. 4 is a similar view
30 showing the lower sharping-fingers engaging
the strings and the upper fingers returned to
normal position. Ifig. 5 is a detail sectional

I5

view showing the wmanner of mounting the

“gspindles and of attaching the arms thereto.

3¢ Fig. 6 is a similar view of a modified con-
struction. |

In double-action harps as at present con-

structed it is customary to tune the strings

of each octave flat and to provide iwo sets of |
40 sharping-fingers for each string, the sharp- |

ing-fingers for each note in the several oc-
taves being connected together and the two
sets of fingers for each note being operated
by suitable mechanism called ¢“ trigger-work ™
45 through the instrumentality of a pedal.
When the pedal is pushed part way down,
the upper fingers are made to engage the
strings, and the piteh thereof is raised to
natural, and upon pushing the pedal farther

o down the lower set of fingers are also made

IFig. 2 is a view of the trigger-

o

-

tirely preventing the deadening e

The gripping of the strings in the last-men-
tioned case by the two sets of fingers at two
separate pointson eachstringsimultaneously
has the effect of deadening the tone of the
string, and one of the objects of my inven-
tion is to provide a construction by means ot
which only one set of fingers will be permit-
ted to touch the strings at a time, thus en-

fect re-

ferred to. |
In the drawings, Fig. 1 shows a double-ac-
tion harp embodying my invention, in which
A represents the column, B the neck, C the
body, and D the base. DB’ B’ represent the
parallel plates, to which the upper ends of

‘the strings are secured by any usual form of

tichtening means.

E, Fig. 5, represents one of the spindles, ot
which there are two for each string-—the upper
and the lowerspindle. Ononeend of thespin-
dle E is formed the integral disk or plate e,
to which the parallel sharping pinsor fingers
¢ ¢ are secured in any desired manner.
Upon each spindle T is an operating-arm €7
which is attached adjustably to the spindle—
in this instance by means of a set-serew e’—
so that the position of the arm with respect
to the spindle can be changed. ™This is 1m-
portant for the reason that in the use of
harps it frequently happens that by reason
of wear or otherwiseoneormore ol thesharp-
ing-fingers of a series operating on a string
in each octave fails to clamp the string prop-
erly, so that the string rattles between the
fingers and is not raised in pitch. Thisnec-
essarily produces a discord.
dition arises in using my improved harp, it
is only necessary to identify the string which
rattles and by loosening the set-screw of the
arm on the corresponding spindle and turn-
ing the sharping-fingers and spindle slightly
and then again tightening the set-screw the
difficulty will be obviated without interfering
with the adjustments of any of the other
spindles. | .

In order to prevent any lateral movement
of the plates B’ B, I prefer to empley on each
spindle sleeves ¢* ¢! of exactly the required
length to extend from the arm to the plates,
as shown in Fig. 5, and the spindle is pref-

to engage the strings, tl_ler"eby sharping them. | erably passed through bearing-apertures in

If such a con-
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the plates " 3" and secured in position by [ shown in Fig. 4, the upper bell-crank heing

means ol a machine-serew ¢°, tapped into the
end of the spindleand having a head of larger
~diameter than the bearving-aperture in the
5 adjacent plate, as shown. 7This makesavery
firm and substantial construction, and the
sleeves ¢' ¢'also tend to steady the arm ¢* and
prevent any lateral movement of the same.
In some instances I may dispense with one
1o or both of the sleeves ¢, bhut I prefer to use
them. It will be apparent that the arms of
spindles corresponding to each string of the
same denomination in each octave must be in
line with each other, and by employing these
15 sleeves ¢' ¢! of the required lengths for the
spindles of the strings of each note the posi-
tion of the arms ¢* longitudinally of their
spindles can be determined with great aceu-
racy in assembling the parts of the harp.
2o T'he arms ¢* of the spindles for the same note
1n each octave are connected by means of the
links ¢°, as shown in I'igs. 1 to 4.
In Figs. 1 to -, inclusive, I have shown the
trigger-work for one complete set of sharp-
25 Ing-fingers for controlling the strings of the
same note in each octave, and as the trigger-
work for all the other notes is of the same
structure 1t will be sufficient to deseribe this.
If represents what I term the ““n pper’” bell-
30 crank lever, pivoted at f to the plates B’ B
and having its upper end connected by a link
S with the first of its series of arms e
G represents the lower bell-crank lever,
pivoted at ¢ to the plates B’ I3/, the upper arm
35 of said lever heing pivotally connected at ¢
withalink ¢° the otherend of whichis pivoted
at f~ to the upper bell-ecrank . The lower
arm ¢° of the bell-erank G is connected to a
link ¢*, the other end of which is connected
40 with the first arm of the lower series of Spin-
dles in such a way as to allow for a certain
amount of lost motion. 1In thisinstance the
bell-crank lever G is provided with a pin (7°,
which engages a slot ¢® in the link g% The
45 bell-crank lever G is also provided with an
arm ¢', connected by a link ¢3 to one of the
pedals 1I, pivoted in the base of the harp and
having a foot-piece /» extending out through
a vertical slot in the said base, as usual, the
50 side wall of said slot being provided with two
shoulders or notches d' @ for holding the
pedal in different positions to which it may |
be moved, and a spring /.’ serves to hold the
pedal normally in elevated position. The
55 operation of the trigeer-work is as follows, it
being understood that the strings are tuned
flat:
I'ig. 2 represents the normal position of
the parts, the upper and lower sharping-fin-
6o gers being both out of engagement with the
strings.  VWhen the pedal is pressed down to
the first noteh, the parts will assume the DOsi-
tions shown in Ifig. 3 and the upper fingers
will be caused to grip their respective strings
65 and thereby raise their pitch to natural.
Upon pressing the pedal down to the second
notch the parts will assume the positions |

moved back toits normal position and thereby
disengaging all the upper fingers from the
strings, while thelower fingers will engage the
strings at points farther from their ends and
raise them in piteh to the sharp. IWhen the
pedal is released, the parts will be restored to
their normal positions, as shown in Fig. 2.

In Fig. 6 T have shown a modified form of
the spindle and its supports which I find it
advantageous to use for the purpose of reduc-
ing the friction of the spindles in their bear-
ings and rendering the action of the harp
easier. Inthisfigure, K K'represent the par-
allel plates, which are provided with opposite
apertures & £, in which are placed bearing-
cups L, provided with flanges /, which engage
the exterior faces of said plates. M repre-
sents the spindle, provided at oneend with the
integral disk m and sharping-fingers ' m/,
sald spindle having a threaded portion m?
adjacent to the disk  to receive the cone m™
1he portion of the spindle fromsaid threaded
part m?to the other end is of slizhtly-reduced
diameter, and upon it is placed the armm?, se-
cured adjustably thereto by a set-screw 1%
The outer end of the said reduced portion is
also threaded to receive a cone m® which is
adjustable upon said threads and is held in
position by a jam-nut 7. . represents the
balls which are placed between the cones 24
and m’ and their respective Dbearing-cups.
This construction reduces the frietion of the
spindle inits bearings to a minimum and ma-
terially lightens the action of the harp. Talso
employ spacing-sleeves 1 m?®, interposed be-
tween the arms m* and the parallel plates
I K, as shown, for the same purposes as
described in reference to the sleeves ¢t e
(Shown in Iig.5.) These sleeves may, how-
ever, be omitted in some cases. |

What I claim, and desire to secure by Let-
ters Patent, is—

1. Inadouble-action harp the combination
with the upper and lowersharping-fingers, of
means formoving the upper set of fingersinto
engagement with the strings and means for
moving the lower fingers into engagement
with the strings and simultaneously restoring
the upper fingers to their normal positions,
substantially as described.

2. Inadouble-actionharp, the combination
with the upper and lower sets of sharping-
fingers, of means for moving each set of {in-
gers into engagement with the strings and
simultaneously holding the set not in use out
of engagement with the strings, substantiall ¥
as described.

o. Inadouble-action harp, the combination
with the upper and lower sets of sharping-
fingers, of an operating device for MOoving
both sets of fingers into engagement with the
strings, connections between said device and
the upper fingers and connections providing
for lost motion Dbetween said device and the
lower fingers, whereby a partial movement of
sald operating device will move the upper fin-
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cers into engagement with the strings with-

out moving the lower fingers, and a further

movement of the said device will move the
lowerfingersintoengagement with the strings
and restore the upper fingers to normal posi-
tion, substantially as described.

4. Ina double-action harp, the combination
with the upper and lower fingers, of a bell-
crank operatively connected with the upper
fingers, an operating-lever connected with the

~ bell-crank lever, and a connection providing

L5

20

for lost motion between said operating device
‘and the lower fingers whereby a partial move-

ment of the operating-lever will move the up-

per fingers into engagement with the strings

without moving the lower fingers,and a fur-
ther movement of the lever will move the

lowerfingersinto engagement with the strings

and restore the upper fingers to normal posi-
tion, substantially as described.

5. In a harp, the combination with the up-
per and lower sets of sharping-fingers, a bell-

crank lever connected to the upper set of fin-

gers, an operating-lever having an arm con-
nected with said bell-crank lever, and a sec-
ond arm provided with a stud, a link having

~one end connected with the lower set of fin-

~gers, and itsotherend provided with a slot en--

30

35

caging said stud, the pedal and an operative
connection between said pedal and the said
operating-lever, substantially as described.
6. In a harp, the combination with the paxr-
allel plates, of a spindle mounted therein and
provided with sharping-fingers rigidly se-
cured thereto, an operating-arm mounted on

“said spindle, and movable longitudinally ot

iy

the spindle and also around the same and
means for securing said arm adjustably to
said spindle, substantially as deseribed.

7. In a harp, the combination with the par-
allel plates, of a spindle mounted therein, pro-
vided with sharping-fingers rigidly secured
thereto, an operating-arm mounted on said

spindle movable longitudinally of the spin-

dle, and alsomovable around the same, means
for adjustably securing said arm to the spin-
dle and sleeves on said spindle interposed be-
tween said arm and said side plates for de-
termining the position of said arm longitu-
dinally of the spindle, substantially as de-
seribed.

3. In a harp, the combination with the par-
allel plates provided with registering aper-
tures, of a pair of bearing-cups, each engag-
ing one of said apertures, said cups having
flanges to engage the outer faces of said
plates, a spindle passing through said cups
and provided with sharping-fingers rigidly se-
cured thereto, cones adjustably mounted on
said spindle, balls interposed between said
cones and cups, an operating-arm mounted
on said spindle, and movable longitudinally
of the spindle and also around the same and
means for securing said arm rigidly to the
spindle, substantially as described.

In testimony whereof I affix my signature
in the presence of two witnesses.

RAYMOND ROBDINS.

Witnesses:
IFrANCIS L. FOX,
JOHN K. ROBBINS.
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