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UNITED STATES

PATENT OFFICE

OLIVER H. ARNO, OF WILMINGTON, MASSACHUSETTS, ASSIGNOR TO JAMES
MORGAN, OF BROOKLYN, NEW YORK.

MECHANICAL MUSICAL INSTRUMENT.

SPECIFICATION forming part of Letters Patent No. 232,165, dated September 14, 1880,
Avpplication filed January 24, 18R0.

To all whom it may concern :

Be it known that I, OLivERr H. ARNO, of
Wilmington, Middlesex county, and State of
Masmchusettq have invented a new and use-
ful Im provement In Reed-Organs, of which the
following is a specification.

This 1mprove1nent 1 reed-organs, &¢., re-
lates to mechanism for securing from the travel
of a perforated strip of paper, or of other suit-
able material in proper rel.;mon thereto, an
auntomatic opening and closing of the valve of
the reed-organ in accordance W1th the arrange-
ment of pelfor ated and unperforated portmns
in said strip, and thereby, under a proper ar-
rangement of such perforated and unperfo-
rated portions, the antomatic playing of a tune
by the org an to which such mechanism is ap-
plied. '

The improved arrangement embraced here-
in consists of levers and other mechanical de-
vices, which are applied together and in such
relation to each other and to the plaune of
movement of a perforated strip of the charae-
ter above described as to seenre an automatic
operation of the action to a reed-organ or other
musical instrument, and thus the performance
or playing of a musieal composition, all sub-
stantially as hereinafter described.

In the accompanying plates of drawings,
IFFigures 1 and 2 are side elevations of a L.ev

m]d mechanism applied thereto to secure an

antomatic operation thereof, in Fig. 1 show-
g the key and such H]BG]I’LI]ISH] in lts normal
position, and in I'ig. 2 the key depressed and
in the then [)0811:1011 of sald mechanism; Ifig.
3, & horizontal section on line x #, Fig. 1; I‘lms.
4 and o, cross-sections on lines 4 aud 2 2,
Fig.1; Iigs. 6 and 7, views showing, in minia-
ture, 1[10L1iﬁc&tious in the ‘m“’mﬂement of the
mmechanism embraced herein.

in the drawings, C represents a lever above
an organ-key, which 1s shown at A in the
drawings. ‘This lever C extends along the
length of the key, and at its rear end turns
upon a tulerum-pin, @, of a fixed horizontal rail,
B, ranning across the key A and lever C, and

near 1its front end it 1s provided with a ver-
tically-adjustable block or button, D, which is
to rest on the finger end of the key A, as
This lever, arranged as above,ismore
In turning on its fulerum |

Show.
or less horizontal.

1t moves in & vertical plane. Lts downward
movement 18 against a bent spring, O, which
at one end bears against its under side, and at
the other is fixed to the rail B, and its upward
movement is in eonsequence of the reaction of
such spring.

¢ 18 a raised edge on the upper side of lever
C, which edge has an incline, d, terminating
‘113 16s upper end with a hor 1/011’{%1 face, e, and
ab 1ts lower end with a vertical face, f.

Ifis a lever, which is arranged ver tlmlly and
in the same vertical plane as the horizontal
lever C and key A. This lever If, intermedi-
ate of its length, turns apon a fulerum-pin, g,
of a fixed transverse horizontal rail, &, and its
lower end, through a irictional roller, %, 1s in
contact with the raised edge ¢ of lever O, while
its upper end is hung to the front end of a hori-
zontal bar, H, which is in the same vertical
plane as the horizontal lever €, vertical lever
If, and key A, and between its front end and
rear end it rests upon the free end of a bent
spring, 4, secured to a transverse longitudinal
rail, i, This bar I, near its rear end, passes
throunh the opening j between two p‘u‘allel
tl‘LHSTBIbG horizontal bars,-J 1, which are at

the upper end of parailel vertical arms L, hung

and swinging at their lower ends upon a suit-
able pivot or center, &, of the tmnsvw:ae hori-
zontal rail 1.

The front edge, I, of the upper cross-bar, J,
and the rear edge, m, of the lower cross- bar
K, are in a radial line with the center of mo-
tion or swing of the vertical arms or frame [,
and in 1"613,131011 to these edges of the Cross-
bars J K the horizontal bar II has ashonlder,
1, Ol its upper edge and & shoulder, o, on its
lower edge. The upper, n, of these shoulders
n 018 a little forward or to the front of the
lower shoulder, o, and otherwise they are sit-
nated as fo]lows the upper, n, for the front
ecdge of the upper cross-bar, J , by contactwith
1t, to carry the horizontal bar forxmrd, and the
lower, o, for the rear edge of the lower cross-
bar, K, by contact with it, to carry the hori-
zontal bar backward, according as such shoul-
ders, through the raising and lowering of their
common bar Ll, are placed, either the one or
the other, in position for such abutments of
the cross-bars as will hereinafter {fully appear.

M M are parallel horizontal rods connecting
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2 . 232,165

upper ends of swinging frame L with similar
crank-arms of a common transverse horizontal
shatt, N, which turns in suitable fixed bear-
Ings. | |

g O1isa grooved pulley on horizontal shaft
N, connected by belt Q with a larger grooved

pulley, R, of a horizontal shaft, S, which turns |

in suitable fixed bearings, and is adapted, by

a crank-handle, T, or otherwise, to be turned

10 or driven. This shait S is the driving-shaft,

and intermediate of its length it and a yield-

ing horizontal roll, which is arranged above

it and turns i suitable fixed bearings, make

feed-rolls for feeding a perforated strip of pa-

15 per (shown at ¢) through a horizontal guide-

way or race, U, which is above the mechan-

ism hereinbefore described and in the same
vertical plane therewith.

V 1sa stationary plate arranged transversely
to the raceway U, and under this plate, be-
tween it and the upper surface of the raceway,
the perforated paper strip travels when fed as
~ aforesaid.
1t in the line of the perforations of the paper
strip as the paper strip passes under it, and
corresponding with this hole » of plate V is a
hole, s, through the bottom of the raceway U,
and these two holes are in position forthe pro-
Jection into them of a vertical wedge-shaped
30 projection,u, on the upperside of a horizontal

lever, W, which 1s belowthe race and between

1t and the horizontal bar H, hereinbefore re-

terred to, and in the same vertical plane as

sald bar. This lever W, at its rear end, turns
35 upon a fulerum, v, of a fixed transverse hori-
zontal rail, X, and at its front end has an ad-
justable block or button, w0, which rests upon
a spring metallic strip, z, fixed at one end to
the upper side of the horizontal bar H, and at
1ts other and free end arranged to play upon a
verfical headed screw-pin,y, of the bar H, the
head 2 to which pin y limits the upward move-
ment of the said spring-strip.

The mechanism above described operates in
relation to the travel of the line of perfora-
tions in a perforated strip of paper through
the raceway U as follows:

Iirst, as each and every perforation in the
strip is traveling over the wedge-shaped pro-
so jection % of the lever W the projection first

automatically rises and enters the perforation,
because of the upward action of the bent spring
t, on which the horizontal bar H rests, and
there it remains 1n its lifted positiorr for the
55 length of such perforation. |

Second, as each and every unperforated por-
tion of the strip 1s traveling over the wedge-
shaped projection » of the lever W such pro-

~ Jection and lever are maintained in their low-
6o ermost position.

Third, that in the passing from an unperfo-
rated portion to a perforated portion the
wedge-shaped projection and its lever W rise
by force of the spring 4 acting through the

65 horizontal bar H, and in the passing from a
perforated portion to an unperforated portion
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the wedge-shaped projection anditsleverlower |

This plate V has a hole, », through

againstthe force of thespring x, acting through
the horizontal bar as aforesaid, and that these
respective positions so established are main-
« tained so long as a perforated portion is pass-
ing by the wedge-shaped projection # in the
| one 1nstance, and so long as the unperiorated
portion is similarly passing in the other in-
stance. |

Fourth, that the passage aforesaid of the
perforated paper strip is continuous, because
of the continuous rotation of the feed-rolls.

Ififth, that the vertical arms of frame L,

through the connection between them and the
I crank-arms of the shaft N, driven by the driv-
ing-shaft S, are constantly swinging forward
and backward.

Sixth, that in this forward and backward
| swing of the frame L the horizontal bar Il is
either carried forward with it by reason of the
abutment of the upper cross-bar, J, to such
i frame with the npper shoulder, n, of said bar,
or carried backward with them by reason of
the abutment of the lower cross-bar of such go
frame with the lower shoulder, o, of said bar
H, as the case may be, and that the shoulder
n either case is put into position for abutment
from the movements of the horizontal Iever
having the wedge-shaped projection. herein-
betore stated.
| Seventh, that when the horizontal bar is
| once moved forward or ouce moved backward
1t remains in such position so long as the
cause—to wit, the movement of the horizontal
| lever having the wedged-shaped projection u—
remains 1 the same position as thatin which
1t was when such movement of the said hori-
zontal bar was first occasioned, and while at
the same time the vertical frame I, is con-
stantly moving forward and backward.

Kighth, that the forward movement of the
horizontal bar H causes, through the vertical
lever 1, the depression of the horizontal lever
C against its spring b, thus the depression of 110
the key, and that such relation of parts con-
tinues so long as such horizontal bar remains
forward, and that the backward movement of
the horizontal bar H swings the vertical lever
I' in a direction to release the horizontal lever
C to the upward action of its spring b, and
that thus the downward pressure on the key
1s released, leaving it to rise and assume its
normal position. .

Ninth, that under the several movements
above described obviously the tone or note
represented by the key to which such mechan-
1sm 18" applied is and will be sounded each
and every time a perforation of the perforated
strip 1s passing over the position of the wedge-
shaped projection « of the horizontal lever W,
and that such sounding of the said note or
tone will and does continue for and during the
length of such perforation, and therefore, as a
consequence, with a horizontal lever, W, hav-
Ing a .wedge-shaped projection or knob, «, a
horizontal bar, H, vertical lever F, and hori-
zontal lever O for each and every key of a
reed-organ, together with a raceway, U, and
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232,

swinging frame L, of suitable width to take
1n such series of keys and such series of mech-
anism, and a proper arrangement of perfora-
tlons 1n a strip of paper fed through such race-
way, as ajoresaid, a tune or musical composi-
tion can be automatically played unpon the
1nstrument by simply turning the crank, orin
any other suitable manner driving the mech-
anism.

Obviously as the forward and backward
swing of the vertical frame L with the cross-
bars TK; 1S constant and continuous, and the
lever W, having the wedge-shaped projection,
1S eltermtely depressed and elevated, there
might be many times when the herlzont'd
shouldered bar and cross-bars J K would not
connect as desired, and thus oceasioning a
bind between them, which necessarily would
react through the wedge-shaped projection on
the perforated paper sirip to its injury and
damage; but by the combination and arrange-

ment of the ylelding metal strip « for a bear-

ing and rest of a horizontal lever, W, on the
horizontal shouldered bar H this is entirely
prevented, as 1s apparent without cexplana-
tion.

A toggle-lever, as at Y, may be substituted
for the vertical lever F, as 1s obvious, (see
Fig. 6, which is a detail view of such substi-
tutwn :) and, again, the mechanism described
might De arran O'ed to act dir ectly on the valve
mstead of through the key.

As shown and described, the lever C is
thrown up by the reaction of 1ts bent spring
b; butobviously this spring may be dispensed

‘mth, and the throwing up of the lever secured-

by and through the upward movement of the
key A under the reaction of its valve-spring
or otherwise. Again, the lever C may be dis-
pensed with and the vertleel lever F ‘11*1:111':1(,(1
toactdirectly uponthe face of the key, as shown
in Ifig. 6, in connection with the toggle-lever;
and 1f the vertical lever be so armnged its ac-
tion to depress the key may be rendered the
more eftective and direct by giving its facein
contact with the key more or less eccentricity
Or cam shape.

In lien of arranging the wedge- Shdped pro-
jection w and its lever under the paper strip, as
has been herein particularly described, it may
be arranged above the paper strip. Sueh ar-

enﬂement 18 shown 1 IFig. 7, W' being the
said lever, and W? a bent Sprin o arranged to
bear upon its upper edge, «’, and to hold its

165 3

wedge-shaped projection 2 in contact with the
perforeted strip ¢, and when a perioration
comes opposite thereto to force such projee-
tion mto the same, and thus into contact with
a lever, W7 below the paper strip, and there-
by throunh ‘such under lever depress the hori-
zontal bfu* H against its spring 4. The lever
W’ above the pa,per strip rises and so remains
while an uanperforated portion is passing un-
der its wedge-shaped projection u, and thus
as 1ts Gontaet with the under lever, WV3 1S then
broken, obviously the horizontal bar I i 15 left
free to I'ISG under the operation of its spring.
Through this rising and lowering of the hori-
zontfd bar H, eb\*lomly.. as befme described,

1ts shouldersn o are placed 1n position for the
cross-bars J K of the swinging frame L; but
as with lever W’ ammnned above the papel
strip the rising and lowermn of the horizontal
bar H is necessarily the reverse of that with
the lever W’ below the paper strip, the shoul-

ders » o on the bar have to be revereed 1n po-
sition, as shown in Ifig.7. In this case the
horizontal bar H is pulled backward through
1ts upper shoulder and upper cross-bar, J, “of
swinging frame 1L,
threunh 1ts lower shoulder and lower cross-
bar, K of swinging frame. |

H:{Wlnﬂ thus desembed my invention, what
I claim, and desire te secure by Letters Pat-
ent, 15—

1 A vertical lever, I, horizontal bar H, hav-
ing shoulders » o, VBI‘thEﬂ SwWinging fmme L,
hmmn cross-bars J K, and lever W, eombmed
and armnﬂed together, and in 1eldt10n to the
feed of a pelfel ated strip and to the valve, &e.,

of an organ, substantially as and for the pur

pose and operation described.

2. The combination, with alever operated by
and through a nmvuw perforated strip, of a
horizontal bar H, swinging frame L, TGI‘thELl
lever I, and horizontal lever. U, all eonstrneted
connected, and arranged together eubeten-
tially as and for the purpose deseribed.

3. In a mechanical musical instrument or
key-board attachment for musical instruments,
the yielding face or bearing x of the horizon-
tal bar H, substantially as aud for the purpose
described.

OLIVER H. ARNO.

Witnesses:
EDWIN W, BrROWN,
W. S. BELLOWS,
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