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This invention relates to improvements in musie
box elements and has for an object the provision
of g musical element having a plurality of arms
of substantially the same radius extending radi-
ally from a central portion, the angular spacings
of these arms being disposed in accordance with
the musical intervals of the piece represented
by said movement, the tonal length of said arms
being defined by the positions of the webs of the
central body joining said arms.

Another object of the invention is the provision
of a music box element of the character described
of a eeniral hole through said body, the center
of which is equi-distant from the tips of all of
the tonal arms, and the provision of means to
cause 2 pickup to move over the ends of sald arms
and strum or pluck them, thereby producing
musical notes in accordance with the tonal
lengths of said arms and in intervals in accord-
ance with the angular spacing of the arms.

Yet another object of the invention is the pro-
vision of a plurality of elements of the character
described spaced apart on a common axis, the
provision of rotatable means adapted to strum
or pluck the arms in one of said elements, and
means for positioning said means for strumming
or plucking into association with another of said
elements when it is desired to play another tune.

Another object of the invention is the provi-
sion of a plurality of elements of the character
described spaced axially apart from one an-
other, and the provision of rotatable means for
strumming or plucking the arms of said elements
conjointly.

Other objects and advantages of the invention
will be appareni to those skilled in the art upon
a study of the specification, and the gecompany-
ing drawings.

Referring to the drawings:

Figure 1 is a plan view of my new and im-
proved musical element;

Figure la is a fragmentary enlarged view of
one of my radial tone arms;

Figure 2 is a plan view of one means of strum-~
ming or plucking the radial tone arms of my
musical element;

Figure 3 is a sectional elevation of a music
box showing one of my elements mounted on a
soundboard, and showing mechanism for pluck-~
ing or strumming the radial arms thereof;

Figure 4 is a sectional elevation showing two
of my musical elements mounted on. a soundboard
and showing a plucking or strumming arm act-
ing on both elements conjointly;

Figure 5 is a sectional elevation showing two
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of my musical elements mounted on a sound-
board and showing mechanism for plucking or
strumming the radial arms of one of the ele-
ments, said means being adapted to be shifted so
that its strumming or plucking element engages
the radial arms of the other element;

Figure 6 is a fragmentary view partly in sec-
tion, showing means for retaining the arm car-
rying the plucking or strumming member in
either one of two positions; and

Figure 7 is a view taken along the lines T—1
of Figure b, showing my shifting yoke for shift-
ing the plucking arm.

My new and improved musical element, gen-
erally designated by the numeral 18, consists of
a center or solid web {1 having a central hole
{2 formed therein, and formed integral with the
web 1 is a plurality of radial arms 13. The outer
end of all of these arms are equi-~distant from the
center of the hole 12 formed in the web 11, and
each radial arm has its trailing corner removed
and presenting a round surface such as the sur-
face (4 so that when g plucking or strumming
member 15 engages the tone arm, moving in the
direction of the arrow, Figure la, it first en-
counters the rounded surface 14, and as it leaves
the radial tone arm it flips off of the corner i8,
leaving the tone arm (3 free to vibrate in accord-
ance with its tonal length.

It will be noted that some of the tone arms
13 are substantially longer than the others; for
example, the tone arm 13« is substantially longer
than the tone arm (3b, and others, for example
13¢c and 13d, are of lengths intermediate the
lengths 12a¢ and 185, On the Ilongest arm
13¢ it will be noted that the web 11 is cut back
so as to give the arm {3a greater length, while
with the arm 130 it will be noted that the web
{1 is not cut back so far and, therefore, the tonal
length of 13D is substantially less than the tonal
lengths of i3¢. The tone arm 13b will vibrate
at a higher pitch than the arm 3¢, Thus it will
be seen that by cutiing away the web il to a
greater or lesser extent, I am able to form tone
arms of any desired tonal value.

The intervals between the radial tone arms
are formed in accordance with the intervals of
the piece of music which the element is to play.

Since one object of the invention is to carry
the plucking or strumming member of a radial
arm rotating at a constant speed about g shaft
concentric with the center of the hole 12, the in-
tervals are taken care of by the angular displace-
ment of the radial tone arms. For example, the
angular relation 17 between the tone arms {3,
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and 13e, is substantially greater than the angu-
lar interval 18 between the tone arm [3e and
the tone arm #3f. Thus I am able to take care of
whole notes, half notes, quarter notes, one-eighth
notes, et cetera, and all values of rests. For ex-
ample, the musical element shown in Figure 1
has its radial tone arms of such lengths and
spaced in such intervals that it plays “Here We
Go 'Round the Mulberry Bush.” ObV1ously any
piece of music may be embodied in the musical
element by making the tone lengths of the arms
and the intervals in accordance with the piece of
music desired. The musical element 10 may have
holes 19 formed therein through which ‘mount-
ing screws, such as the screws 20, shown in Fig-
ure 2, may pass through mountmg blocks 21 and
22, and engage correspondingly threaded holes
in a securing block 23 positioned beneath -the
soundingboard 24. When the musical element 10
is thus mounted, the vibrations of the radial tone
arms are substantially amplified by the sound-
ingboard 24. .

The plucking or. strummmg memiber 15 may
consist of a thin springy member formed of thin
metal, fibre, or any other suitable material, and
may be secured to the flat surface of 4n angular
portion 25 of a radial arm 26 by medns of screws
21.

The arm 26 is secured to a.stul shaft 28, and
at the upper end this shaft is provided Wlth a
conical hole 29. The stub. shaft 28 is Journaled
in a suitable bushing 30-which extends through
the blocks 21, the musical element 10, the block
22, the soundingboard 24, and the block 23. The
shaft 28 is shouldered, and ‘a nut 31, engaging
the threaded end 32 thereof, clamps a washer 33
against said shoulder so that the arm 26 may
be rotated about the stub shaft’ 28 as an axis, and
the axis.of the shaft 28 coincides ‘with the axis
of the hole 12 formed in the musical element 10.

.Since the plucking or strumming member 16
must first encounter the curved surface 14 on
the radial tone arms, it is necessary ‘that it be
rotated in one direction only, and this is in a
counter-clockwise direction as shown by the ar-
row in Figure 2.

The soundingboard is mounted ing box or cas-
ing which has side walls 34 and ‘35, an end wall
38, an opposite end wall not shown a bottom wall
37, and a top wall 88, The soundinghoard is
ﬁxed in the casing by means of screws such as
the screws 39. The top wall 38 is secured to
the rést of the casing by means of screws 40. ‘' Se-
‘cured to the top wall 38 is a boss 41 having Iugs
42 and 43 formed integral therewith which are
secured to the top plate 38 by means of serews
44, and huts 45. The boss 41 has a conical hole
46 formed therein which is in alignment with
the conical hole 29. The boss 41 has a depend-
ing lug 47 with a bedring 48 therein in which
a shaft 49°is journaled. " A lug 50 secured to the
wall 36, by means of screws 51, has g beéaring 52

formed therein in which ‘the shaft 49 "is “also -

journaled, the bearmgs 48 and 52 being in dlign-
ment

A crank 53 has a hub 54 which ﬁts on the outer
end of the shaft 49 and is secured théréto by
means of a set screw 585, Secured to the shaft 49
adjacent to the depending lug 47 is'a worm’ 56
which may either be secured to- or formed 'in-
‘tegral with the shaft 49. A vertical shaft 57
has both ends conieal, and its lower end engages
the conical hole 29, and its ‘upper énd engages
‘the comcal hole 46.

‘A ‘worm gear 58 1s mounted on’the shaft~51
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and a pin 59 passes through its hub 60 and thé
shaft 57. A radial arm 8! has a hub 62 which
is pinned to the shaft 57 by means of a pin 63.
The worm 56 meshes with the worm gear 58 so
that as a crank 53 is turned the shaft 49 is ro-
tated, and the shaft 57 and the arm 61 carried
thereby is rotated slowly about the axis of the
shaft 57.

An inclined leaf spring 84 is secured to the arm
61 by means of screws. 63, ‘and is so positioned
that its lower end 64a bears againsi the side of

the arm 26 so that if the crank 83 is rotated in

the proper direction the arm 61 will move in a

-counter-clockwise direction as viewed in Figure

2, and the lower end 64c of the leaf spring 64
bears against the side of the arm 26 and propels
it in g counter-clockwise direction, and as the
arm 26 moves in g counter-ciockwise direction

its plucking or strumming member {5 will se-

quentially engage and release, and thereby set
into vibration, the radial tone arms 13 on the
musical element 10.

In case the crank 53 is turned backwards’ “the
leaf '68 will leave the arm 26 and not ‘drive the

;. same; when the shaft 57 makes ‘almost a com-

plete revolution the end 64a of the ‘leaf spring
will ratchet over the arm 25 without driving it,
therefore, the musical element 10 cannot be dam-
aged by rotating the crank in the wrong direc-

o tion.

In the modlﬁcatlon showxn in Figure 4, musical
element 19, and musical element (8a are mount-
ed  concentrically between blocks - 65, 68, dnd 61,
and these blocks are secured to a soundlngboa.1d

5 68 with'a fourth block: 69 therebelow., The radial

tone arms of the- element 18 may constitute the
soprano or melody of a piece of music, and’ the
radial tone arms of the musical element 82 may
représent the alto of the same piece of’ musm
The plucking ‘or strumming member “I5a ‘hay
traverse the radial tone arms of the musical €ele-
ment {0 and a second plucking or strummmg
member {§b may traverse the radid] toie arins
of the ‘mugical element [8¢. The plucking or

5 strumming members 15¢ and 156 may be: secured

to an arm 25¢, and this arm may be dnven in
one direction by a leaf spring member 51mllar
to that shown in Figures 2 and 3, and ca,rned on
a shaft 51q, 51m11ar to the shaft 57. Slnce the
mechamsm for movmg the arm in one- direction
only is fully described in connection with Figures
2 and 3, it is believed that this description need
not be repeated.

Obviously any number of - musical elements may
be grouped in the manner described. For exam-
ple, a-quartet would be reproduced by’ four-such
musical elements.

In the arrangement shown'in- Flgures 5,76, 'and
7, I employ a -plurality of misical- ele‘ments and
brovide means for selectively playing: ‘any one of

‘them.

Referring to said fisureés musical® elemem:s‘lﬁb
and t§c are mounted on'a soundingbbard T0° Wlth
12, 78, and '74.  'The ‘upper block ‘7t
carries a meta} insert 5 having a-conieal Hole’ 76
formed therein.

‘Seciired to the top 88a¢ -of the casmg is'a boss

Ao 51m11ar to the boss 414 Whlch has“a’ comcal

hole 7i formed therein. “A- shaft 18-is assumed to

‘be driven by a rotor; not shovvn, and consequent-

ly ‘rotates in the proper- direction. Secured to
the shaft 78's a worm’ 19°4nd this Worm meshes
with a worm gear ‘80 hawng a” hup’ 8I secure ‘to
a‘shaft ‘62 by means of a pin 83, “The SHaft 82
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has conical ends bearing in the conical holes 16
and 11.

An arm 84 carrying a plucking or strumming
member 85, which is secured thereto by screws
86, has a hub 87 which is journaled on the shaft
82 and is positioned between the hub 81 of the
worm gear 80, and a shoulder 88 formed on the
shaft 82. The distance between the shoulder 88
and the hub 81 is equal to the center spacing of
the musical elements 100 and i0c, so that when
the arm 84 is in its lower position the plucking or
strumming member 85 engages the radial tone
arms of the lower musical element 10c and when
the hub 871 is moved upwardly in contact with the
hub 8! of the gear 88, the plucking or strumming
member 85 is in engagement with the radial tone
arms of the musical element 10b.

The hub 87 has formed integral therewith a
portion 89 of larger diameter, and the portion 89
has & groove $0 formed therein. The hub 81 also
has a keyway 94 formed therein and a key 92 in
the shaft 82 drives the hub 87 leaving it free to be
positioned in either one of the positions described
above. The hub 87, as may be best seen in Fig-
ure 6, has a radial hole 93 formed therein and
this hole is counterbored and threaded at 94. A
plug 95 engages the threaded hole 94 and bears
against one end of a helical spring 96; the other
end of the spring 98 bears against a plug 97 slid-

ably mounted in the hole 93. The plug 97T has a ¢

tip 98 of smaller diameter which extends through
a smaller hole formed at the bottom of the hole
93 and engages a depression 99 formed in the
shaft 82. When the plug tip 98 engages the de-
pression 99 the arm 84 is in the position shown in
solid lines in Figure 5, and is against the shoulder
88 formed on the shaft 82 so that the plucking
or strumming member 85 traverses the radial
arms of the musical element 0c.

A second depression 109, spaced apart from the
depression 88, is formed in the shaft 82. This de-
pression is so spaced from the depression 99 that
when the tip 98 of the plug member engages it
the plucking or strumming member 85 is in posi-
tion to engage the radial tone arms of the musi-
cal element {2b. .

For selectively positioning the plucking or
strumming element 85 in engagement with one or
the other of the musical elements, I employ a
yoke 10! which engages the groove 99 formed in
the hub 87, and this yoke is secured to a vertical
shaft 182 by means of a pin {03, The vertical
shaft extends upwardly through a bearing hole
in a bushing 184 secured to the top member 38a
of the casing and may carry on its upper end a
ball or knob 105 outside of the top member 38a.

The device of Figures 5, 6, and 7, when in the
position shown in solid lines, will play the lower
musical element i8¢c. Now when the knob 105 is
grasped and pulled upwardly, the arm 84 is
shifted to the dot-dash position, and the pluck-
ing or strumming element carried thereby is in
position to play the musical element 100.

Due to the fact that my new and improved
musical elements employ angular spacing of the
tone arms in accordance with the musieal inter-
vals, and due to the fact that I can obtain dif-
ferent tone arm lengths by varying the solid cen-
tral web, I am enabled to produce duplicates in
quantity of any desired pieces of music by making
dies (one die for each given piece of musie) and
stamping out these musical elements in mass pro-
duction and find that the corresponding tone
arms on each member so produced is substan-
tially the same tonal length, and consequently
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produces the same note. Therefore, tuning the
tone arms after the punching operation is unnec-
essary. Therefore, I believe I am the first to pro-
duce musical elements of the character described
herein adapted to be produced in mass produc-
tion, and although the musical element is herein
described in connection with music boxes, I in~
tend to use it not only in making boxes, but in
connection with any device in which a series of
musical notes is actuated.

While the invention has been described in de-
tail with specific examples, such examples are il-
lustrative and are not given as limitations, since
other modifications within the spirit and scope of
the invention will be apparent to those skilled in
the art. Hence, the invention is to be understood
as limited only as indicated, in the appended
claims, in which the intent is to set forth all the
novelty over the prior art.

What is claimed is:

1. A musical element formed of a disc of vi-
bratable material, said disc having a center, a
plurality of radial arms or reeds the outer ex-
tremities of which are equi-distant from said
center, said arms being angularly disposed about
said center in accordance with the musical in-
tervals, and of varying lengths from said extrem-
ities inwardly, in accordance with the tones
which the arms are to produce.

2. A musical element formed of a disc of vi-
bratable material, said disc having a center, a
plurality of radial arms or reeds formed integral
therewith, the outer extremities of said reeds be-
ing equidistant from said center, said reeds being
angularly disposed about said center in accord-
ance with the musical infervals desired and of
varying lengths from the extremities inwardly in
accordance with the tones the reeds are to pro-
duce.

3. In a musical element, a thin body or web
having a plurality of integral radial tone arms
extending therefrom and having their outer ex-
tremities terminating on a line, the lengths of
said arms from said line to said body being varied
in accordance with the pitch at which each arm
ig to vibrate, said arms being spaced apart from
each other in accordance with the musical in-
tervals desired, and a member for plucking said
arms arranged to move along said line,

4. In a musical element, a body having a plu-
rality of radial tone arms extending therefrom,
said arms having their extremities ferminating
on a circular line the center of which falls within
said body, the lengths of said arms from said line
to said body, being varied in accordance with
the pitch at which each arm is to vibrate.

5. In a musical element of the character de-
scribed, a body having a plurality of radial tone
arms extending therefrom, the outer extremities
of said arms terminating on a circular line the
center of which lies within said body, the radial
spacing of said arms bheing in accordance with
the musical intervals of the music to be repro-
duced, and the tonal lengths of said arms from
said line to said body, being varied in accordance
with the sequential pitches at which said arms
are to vibrate.

6. The invention according to claim 5, in which
said element is secured to a sounding board, and
in which an actuating arm is mounted for rota~
tion about said center as an axis and carries a
flexible pick positioned thereon for sequentially
engaging and releasing the extremities of said
arms to cause them fo vibrate in the plane of
said body.
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7. The invention according to claim 6, in which:

corresponding ‘outer ctorners of said radial tone
arms are rounded and in which said pick is an-
gularly disposed on said actuating arm whereby
it first engages the rounded edge on each tone
arm as said actuating arm-is rotated in a prede-
termined direction. -

8. In a musical device, a soundinghoard, a plu-
rality of musical elements mounted on =said
soundingboard with spacers therebetween, each
of said musical elements being comprised of a
thin body having radial arms or reeds formed in-
tegral therewith and having their outer extrem-
ities terminating on a circle, the center of which
is: substantially the center of said bedy, a radial
getuator arm having its end offset and adapted
to.be rotated about an axis coinciding with the
centers -of said rausical €lements, and a plucking
or strumming member of a width to span all of
said elements secured to the offset portion of said
actuator arm and adapted to pluck or strum the
radial-arms onall said elements.

9. In & musical device, a musical element com-
prised of a thin bedy having radial arms or reeds
formed integral therewith and having their outer
extremities teriminating -on a circle, the center of
which is substantially the center of said body,
corresponding corners of the extremities of said
reeds being rounded, an operation arm adapied

to rotate about a center coinciding with the cen-

terof said-element, said operation arm having its
ouber end -offset angular with respect to its radi-
us, a plucking ‘or strumming member secured to
said ‘oifset portion, whereby said operation arm
may be rotated in a direction in which said
rounded: portions of said extremities are first en-
counitered by said plucking or strumming mem-

10. In a musical device, a soundingboard, a
plurality ‘of musical elements, said elements be-
ing .comprised of thin bodies each having radial
arms ‘or reeds fermed integral therewith and
having the outer extremities of said reeds termi-
nating on a -circle, the center of which is sub-
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stantially the center -of said body, said elements ;-

being stacked with spacers therebetween on and
rigidly secured to said soundingboard, said ele-
ments having their axes coinciding, an -actuator
arm rotatable about a center coinciding with said
axes and having its outer end offset, a plucking
or -strumming member adapted to engage the ra-
dial arms.on one -of said elements, means to ro-
tate said actuator arm, and means for selectively

a0
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positioning said actnator arm with said plucking
or strumming member in alignment with any one
of said elements. :

11..The invention according to -claim 10, in
which said arm is slidably keyed to a rotatable
shaft and in which registry means partly on said
shaft and- partly on said arm engage and effect
positive alignmeént of said plucking or strumming
member with any one of said elements selected
for playing.

12. The invention according to claim 10, in
which said actuateor arm is provided with a hub
which is slidably keyed te 2 rotatable shaft and
in which a series -of depressions is formed in said
shaft corresponding in number o the number of
said elements, said hub carrying a spring-leaded
plunger adapted tov engage any one of said de-
pressions with which it is brought into align-
nien$, and manually operable. means engaging
said hulb wherehy an eperator may shift it in ac-
cordance with the musical element to be played.

13. In a musical element of the character de-
scribed, - web having a plurality of radial tone
armg formed infegral therewith and extending
therefrom, the outer extremities of said grms ter-
minating on a circular line the center of which
lies within the body of said web, the radial spac-
ing of said arms being in accordance with the
musical intervals of & tune to be reproduced and
the tonal lengths of said arms from said .outer
extremities to the bases. thereof being varied in
accordance with the sequential pitches of the
notes in said tune, the ends of said radial tone
arms heing adapted to be sequentially plucked or

5 strummed by a member moving in a plane par-

allel to a plane cutting the major axis of said

element.
- IRVING STEIN.
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