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UNITED STATES PATENT OFFICE.

OLIVER H. ARNO, OF WILMINGTON, MASSACHUSETTS.

IMPROVEMENT IN MECHANICAL MUSICAL INSTRUMENTS.

specification forming part of Letters Patent No. 213,160, dated March 11, 1879; application filed
Sceptember 7, 1878.

To all whom &t may concern :

Be 1t known that I, Oriveir H. ArRNO, of
Wilmington, in the county of Middlesex and
State of Massachusetts, have invented certain
new and useful Improvements in Mechanical
Musical Instruments, of which the following
18 a full, clear, and exact deseription.

This invention relates to musical instru-
ments having reeds, &c., which are made to
sound by the use of perforated paper, or other
suitable sheet material; and the invention
consists of' & novel mode of regulating the
movements ot the exhausters of the exhaust-
bellows, for the exhaust-bellows to properly
sound the reeds, as a more or less number of
reeds 1s sounded at one and the same time,
substantially as hereinafter deseribed ; and it
also consists in operating the swell by a spring-
finger arranged to act upon said swell in a
manner substantially similar to its operation
or satd valve, all substantially as will be here-
inafier fully described and shown.,

in the accompanying plate of drawings the
present invention is illustrated, ITigure 1 Dhe-
ing, in part, & view in side elevation, and in
part a longitudinal vertical section; Iig. 2,
& slde elevation, similar to Ifig. 1, of the bel-
lows and its conncetions, but with the sev-
eral parts in different positions than as shown
i Fig. 1; Ig. 3, a plan view; Iig. 4, a de-
tail view 1n vertical section on an enlarged
scale; Ifig, 5, a horizontal eross-section on line
v x, Fig. 15 I'ig. 6, a vertical cross-section on
lme y vy, KFig, 1; Iigs. 7 and §, detail views in
sect1oil.

inthe drawings, A represents a frame-worls,
of which B I3’ are upright standards, having
feet ¢ a ; U, Ol and C?, cross-boards connect-
ing the two uprights; and D D/, side boards
secured to uprights and cross-board €2 all
serving as supports for and to earry the sev-
eral parts belonging to this invention.

Lo the under side of the cross-board C is se-
cured the exhaust-bellows If, and on its upper
side 1ts two exhausters It IV, all constructed
and arranged as ordinarily in reed-organs, and
needing no particular description herein.

To links 6 on exhausters I I are connected
levers 0! 6% which are hung in bearings in
block 0° on under side of cross-board C', and
their other ends, bent at right angles, hook

and turn in a movable block, ¢. A rod, d,
connects this block ¢ with a block, G, which
block G 1s connected by a bar, d’, to the under
or moving board f of the exhaust-bellows I.
Lhis block 1s adapted by a socket, g, to slide
up and down on a substantially vertical rod,
H, hung to cross-board CL, its other end being
connected to a pitman-rod, %, of a crank-arm,
J.  Turning the erank-arm J will, through
these several connecting-rods, which are all
adapted to turn in their connections, operate
alternately the exhausters I and I, and
thereby exhaust the bellows I8, as ordinarily
in the bellows of reed-organs.

K 1s the wind-chest, in which is located the
valve [ of and opening to reed /. This wind-
chiest IX is properly connected by suitable air-
passages m in part m’ to the exhaust-bellows E.

2% 18 the push-pin to valve I, which plays ver-
tically in the upright «/, its head #»' extend-
%1 gupward into an opening, o, in cross-board

. _

Above the board C?, and in line with the
valve [, 18 a spring-finger, L, firmly secured by
one end to under side of a cross-bar, M, which
bar 1s pivoted to the two upright side boards,
D and DY, said.spring L, by its free end, be-
ing arranged to bear upon the head 2/ of push-
pin 7. | | -

The pivot p of bar M turns and is held in
ifs socket »’ in board D by a spring, p”, the
socket atits side opening into a vertical slot, 9.
Pressing the bar M back carries its pivot p
against 1ts spring p/ into the lower end of ver-
tical slot 9, when it can Dbe lifted out of said
slot and withdrawn from its bearing at its
other end, and thus removed from the instru-
ment. Reversing thisoperation willreplace it.
Yhis arrangement enables the bar M, carrying
the spring-finger 1, to De readily removed from
and replaced 1n position, as desired. |

The bar M, carrying the spring-finger 1., can
be swung up and back out of the way, as
sliown in dotted lines, I'ig. 1, and when down
tor the spring-finger 1 to bear upon the push-
pin, for the proper operation of the valve, itis
there held by its spring-arm » catching on a
hook or pin, #/, on board D, as shown in Fig.
S more particularly.

N N'are two drawing and pressave rolls, one,

| N, above the other, and both turning in bear




ings-in -side boards,.D D’,.the-lower roll, N/,
being eonnected to the (,mnk arm.J. Theser
~ rolls are held together and in position for

proper operation by spring-arms s and §, the

and swinging it out of the way, the-rolls ean
be removed from their position, and by re-
versing the operation as easily. replaced. When
the bar M is secured in place by its spring-

than the spring k"' to valve [ for it to over-

come the resistance ot sald spring k' in open-

Ing the valve.
O is a strip of paper, having per fomtlons U
To place this strip of perforated paper in ;po-

sition, as shown in the drawings, for the pur-
pose of playing a tune, &c., unfasten ‘the
spring-arm # to ¢ross-bar M, and- turn the barj..
over out of the way, as shown ‘in Fig. 1 in
dotted lines, pass the end of ‘the paper under:
the bar to and between the drawing-rolls N
N/,-and then, turning "the bar over, secure it
“The. spring-fin. ﬂ'el, being
held by the _paper, 1s ‘prevented 'from operat-

.by 1ts spring arm P

ing the push-pin, the valve consequently be-
ing closed’ by its spring.
Turningthe:-crank-arm in the pr opel direc-
tion works the bellows, through ‘its -connec-
tions, hereinabove deseribed, for the necessary

supply of air to reed I’ to sound it when:its.

valve is opened, and also revolves the rolls N

and N’,drawing the perforated paper O alongto

and under the spring-finger L, and between it

and the push-pin; and as a perfmatlon comes |

opposite to and over the push-pin-the end of
spring-finger L passes through the perforation,
presses down the push-pin »,.and opens the
valve !l to the reed, which allows the:-air to
pass through the reed and sounds the same,
the reed continuing to sound as long as the
perforation is over the push-pin.

As the paper continues to move, and 'the

‘end of the perforation reaches "the puah -pin,
the spring-finger 18 raised by the paper, and

thus the valve closed by its spring, and the

push-pin thereby returned ‘to its proper place
for another opemng of the valve when an-

other perforation in the paper, as it moves,

reaches it, as described, and so on to the end
of the paper strip.

Although the deseription hereinabove.given

refers (mlv to one reed-and its accompammg
- valve, push pin, and spring-finger, two sets are

shown in the dmwmgs and 1t 18 obvious that

aseries Of reeds and theu accompanying parts,

as above described, can be arranged, having
corresponding lmes of perforations in‘the pa-

per-strip, so thatany one or more of-the:series

of reeds-can be sounded, as above described,
and, obviously, any tune 01:' tunes played, pro-

Vlded the perforations in the paper are prop-
erly arranged therefor.

Similar spring-fingers, i combination-with

pelford,ted paper, can be-arranged in a like
-manner to ‘open and eclose the- swell aswill
‘now: be descrlbed

- .one §' catching by its end on hook or pin ¢ |
Re]easmg this spring-arm 8 from 1fs hook ¢

:
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In TFig. 4, on.ansenlarged.scale,.is. shown in
‘section the: manner of operating the swell.

P is the swell, hinged to the reed-box at v,
and held and closed by a spring, v/,

An arm, Q, permanently attached by one
end to the swell I’, extends back, as shown in

Fig. 4, and- by its: end 1 prO]ectS up through

an openmg, w'y in board C? in the same hori-

-zontal plaue, and ‘In:line with-the openmn o

- l [ 3

arm, the spring-finger L exerts a power greater

to push-pin n.
“Arranged sothat its f1ee end can bear upon-
the end w of arm Q is a spring-finger, R, se-

curely attached by its other end to under .sule

of cross-bar M,

4n the present 1nstance a second sprmg fin-

ger, R/, is shown, and this second one .is ar-

ranged to act upon an independent arm,Q,and
Doth acting independently of and sepamtelv
| from each other.

The paper strip holds these spring- fin rrers

R and R’ up, and through the perforatlons
they operate upon the arm -of the swell ‘in.a
similar manner “to ‘the spring-finger L upon

the push -pin:n of the valve I ;-and when a per-
foration.in ‘the strip of paper as iti1s .moved

‘along, as before described, comes opposite ‘to
| and over.the end w of arm Q, the .spring-fin- -
ger 'R depresses the arm Q and opens‘the =
'swell which continues open the length of the
.-periomtmn and as the paper continues to
move, and the end of the perforation reaches
‘the arm end w, its spring- -finger. is. raised by
‘the:paper, which allows the Splmﬂ' v':'to" close
‘the swell.

The two spring-fingers R and R/ are con-

-'_structed so as to-act difiereritly upon the swell,
-as follows: The oneR’;as it is-sometimes de o

sired to open and close the swell.graduaally,

‘has its bend in shape of an obtuse angle, as
shown in ‘Fig.'4, so that the long inclines a'

«® retard its downw&rd and upward move-

ments through the .perforation -in'the paper,

and thus the swell is opened and closed.grad-

‘ually,-according as .the bend :is: more or ‘less
‘obtuse, while ‘the. other, R, by its sharp-bend
a3, opens-and closes the swell immediately.

The: spring-fingers R and'R’ are, when held
1n position for operation, each of greater power

than!the spring»’ to: the swell.

If desired to.hold the swell opeﬁ along tune

“while the instrument is ‘playing, it is pretera-

ble to use two or more spring-fingers and cor-

responding arms on the swell, so tha,t through
‘alternate perforations'in the_papel on two .or

more lines, -each one "will alterna,tely -com-

‘mence just'before the other eeases to act, thus.
‘holding theswell open continuously the length

of time desired; for if only-one spring-finger
were used, the paper, by the length of the per-

foration, would _probably not keep -in. pla(,e,
“but-one spring-finger might answer by h

ﬂ‘ -

‘Ing it arranged “to operate near the edge of
the paper strip,.the edge being cut-away for
“the perforation the length desired. :

The operation of the bellows E:is. autﬂmatl-
cally controlled and regulated by the ‘move-
| ments of the bloek G upon its operating-rod
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H, as it slides np and down on 1t, and 18 very
important, as’it obviates the necessity of the
usual safety-valve of the bellows.

When the mstrument is playing, i1f one or
only a few reeds are sounding, the exhaust-
bellows I& does not require to be exhausted so
rapidly nor so much as when a larger num-
ber of reeds are being sounded ; conseqnenﬂv
exhausters T and T/ need not make their fuil
movements ; but when more reeds are sound-
ed—as, for instance, in playing full chords—
then the bellows must be exhausted faster and
more completely ; consequently the exhausters
I and I must operate to, or nearly to, their
full extent, to exhaust suificiently for all the
reeds to sound properly whose valves are
opel.

As the block G changes 1ts position on the
rod in traveling up and down on it reiatively
to the pivotal point of the rod, the are of the
circle 1in which the block moves as the rod
swings back aund forth by the turning of the
crank is shortened and lengthened correspond-
mgiy, so that the movemeunts of the exhaust-
cers arg decreased and increased accordingly
through their connection with said bloclk, fgmd
s change of position on therod His: £COMm-
plished by the up-and-down movements of the
lower board, 7, of bellows I, to which said block
1s connected by bar d/, said movements of the
bellows-board being caused by the varying
number of reeds being scunded at diderent
times, and consequent change of the bellows
to properly exhaust for the same.

In Fig. 1 this block G is shown at the lower
cndd of rod H, which in the movements of the
rod would operate alternately the exhausters
It It/ to their full extent; but, asshownin Ifig,
2, the block 1s at 1ts highest pointon the rod,
the exhaust-bellows being closed, or nearly so,
and consequently the exhausters would move
but little at each tiine. Debween these two
points on the rod H more or less movement
would be given to the exhausters as the block
passes from one point to the otherinits travel
up and down on the rod.

The necessary movements of the exhausters
B I to properly exhaust the bellows 14, ac-
cording as a more or less number of reeds are
being sounded, are thus automatically and
successtully accomplished.

The arrangement of the spring-fingers 1, in
combination with a perforated paper, can be
casily adapted and applied so as to operate
upon the kKeys of a reed-crgan, and in such

case the spring-fingers would actdirectly upon
the Le‘ys taking the place of the
or the pusii-pins (30111& be arranged

sald keys,
push-pins:

C

to press upon the keys in a similar manner to
their operation upon the valves; and, also, the
spring-fingers, in combination with a perfo-
ated paper, can be arranged to operate upon
hammer-stems, whereby the hammers on the
stems will be made to strike metal plates,
bells, wires, &c.

[ am ’LWRTB that the combination of reed-
valves having vertical push-pins, a perforated
paper, and spring-fingers arranged above the
perforated paper, and adapted to operate upon
the upper ends of the push-pins through the
perforated paper, isnot new; and, 9,1:30, that
the swinging bar carrying the spring-fingers
18 nob new, and I do not broadly claim either
of these arrangements or inventions.

Having thus deseribed my invention, what
I claim, and desire fo secure by Letters Pat-
ent, 18—

1. The bar M, carrying spring-fingers 1,
when pivoted to the side boards, D D/, and by
one end in a slotted bearing, p’, and there
held by a spring-cateh, so that said bar can
readily be removed from and replaced in its
supports, substantially as and for the purpose
Speciﬁed. |

. In combination with a swell, P, and per-

-forﬂ ted paper, spring-fingers LJ., arranged to

act upon the arm (Q of said swell through the
perforations in said paper, all constructed and
arranged substantially as and for the purpose
deseribed.

3. The spring-finger I}, formed with an ob-
tuse angle, for operation in combination with
a perforated paper upon the swell P, substan-
t1ally as and for the purpose described.

4. In combination with & bellows, I, &
block, &, arranged to travel on its operating-
rod by the movements of the bellows-board,
so that said block G in such travel will auto-
matically regulate the movements of the ex-
hausters to exhaust the bellows, substantially
as and for the purpose specitied.

5. In combination with musical reeds, per-
forated paper O, drawing-rolls N N, spring-
fingers L, push-pins », and valves I to said
186(1-&3 when all cons structed and arranged to
01)81"1138 together substantially as described.

6. In 001111)_111’11:1-“111 with the exhausters If
I/, the rods 0 0%, and d, block G, rod I, bar
d’, and exhaust-bellows I, when all construet-
ed and arranged together for operation sub-
stantially as and for the purpose specified.

OLIVILR H., ARNO,

Witnesses:
WDWIN WY, BROWN-;
W. 5. BELLOWS,.
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