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UNITED STATES

PAaTENT OF¥FICE,

GUSTAVUS W. INGALLS, OF WORCESTER, MASSACHUSETTS.

MECHANICAL MUSICAL INSTRUMENT.

SPECIFICATION forming part of Letters Patent No, 263,787, dated September 5, 1882,

Application filed April 22, 1852,

To all whom it may concern :

Be it known that I, GUSTAVUS W, INGALLS,
a citizen of the United Siates, residing at
Worcester, in the county of Worcester and
State of Massachusetts, have invented certain
new and useful Improvements in Automatic
Mausical Instruments; and I do hereby declare
the following to be a full, clear, and exact de-
seription of the invention, such as will enable
others skilled in the art to whieh it appertains
to make and use the same, reference being
had to the accompanying drawings, and to let-
ters or figures of reference marked thercon,
which form a part of this specification.

This invention relates to that ¢lass of auto-
matie musical instruments in which the musie-
sheet acts as a valve-sheetfor the reeds. Some
of the improvements hereinafter described are,
lowever, applicable to any kind of automatic
musical instruments.

The said invention consists, first, in a musie-
sheet for an automatic musical instrument,
having anopeningequal in breadth and length
to the feed-roll of said instrnment, adapted to
allow the said feed-roll to turn therein without
taking hold of said music-sheet; second, in an
automatic musical instrament, a rewinding-
roll consisting of an outer sleeve, an inuer re-
cessed shaft, a pair of detachable end caps,
and a block provided with guides and a spring,
and operating in the recess of said shaft as a
friction-clutch for the sleeve; third, an anto-
matic musicalinstrament having both the wind-
ing-rolls on one side of the reed-board and a
supplemental guide-rollontheother side there-
of ; fourth, in combination with the winding-
roll, the rewinding-roll, and the music-sheet,
a tension-roll, & U-shaped bar in the upper

ends of which the tension-roll is journaled,

bearings in which said bar is mounted and
turns, and’ a spring or springs which act on
said bar to force said tension-roll against the
music-sheet and the winding-roll; fifth,incom-
bination with the music-sheet and the body of
a musical instrument, a rack or frame, an up-
per feed-roll, a presser roll or bar,and a pair of
springs which operate to hold both of said
rolls simultaneously against the music-sheet;
sixth, in combination with a pair of brackets
constructed substantially as described, a rack,
frame, or cap, provided on each side with two

(Xo model.)

pivots, both near one end of the frame, a
presser - roll attached to the other end of the
frame, an upper feed-roll located above the
pivotsandinthesametransverse vertical plane,
with a line between the two forward and the
two rearward pivots, and springs bearing on
said feed-roll so as to hold both rolls down
wlhen the rack is turned into operative posi-
tion; seventh,a frameorrack having a presser
roll or bar at one end of it, a spring-pressed
feed-roll at the other end, and an intervening
pivot, in combination with a stop which pre-
vents said presser-bar from being forced down
against said music-sheet beyond a certain
point; eighth, in an automatic musical instru-
ment, a presser roll or bar held by yielding
pressure, in combination with a stop. which
prevents it from being forced against the body
of theinstrument; ninth,in an automatic mu-
sical instrument, a presser-bar provided with
means for preventing it from being pressed
toward the instrument beyond acertain point;
tenth, a presser - roll, in combination with a
trough - shaped bar to which it is journaled
and a hinged cap or frame to which said bar
has a pivotal attachment, allowing its ends to
yield for the puarpose of automatically adjust-
ing said bar to any inequalities in the music-
sheet ; and, finally, in -combination with the
sound-producing devices, the winding and re-
winding rolls and musie-sheet of an automatic
musical instrument, a spring-pressed roll held
against said music-sheet and guiding it and
exerting tension upon it in the act of rewind-
ing, all substantially as bhereinafter particu-
larly set forth.

In the accompanying drawings, Figure 1
represents a top view, parily broken away,
of an automatic musical instrament embody-
ing my invention. Tig.2 represents a verti-
cal section through the same on the line z «
of Fig. 1. Tig. 3 represents a perspective de-
tail view of theunder side of the rack, frame, or
cap to which the presser-bar and the upper
feed-roll are attached. Tig. 4 represents a de-
tail view of a part of the music-sheet, showing
the buckle whereby it is attached to the wind-
ing-roll, and also the opening which stops the
winding. Tig. 5 represents a detail view, in
longitudinal section, of the shaft of the wind-
ing-roll. Tig. 6 represents a detail side view
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(the reed-board being in vertical section) of the
devices for shutting off or opening at will the
communication between the reed-ducts and
one set of reeds. Tig. 7 represents a detail
view ¢f the sleeve of the rewinding-roll. Fig.
8 represents the said sleeve detached from the
instrument with the music-sheet wound and
buckled thereon. Fig, 9 represents a side view
of the rack and brackets, and Fig. 10 repre-
sents the tension device for the winding-roll.
The same letters are used to designate like
parts. : ,
. Automatic musical instruments ordinarily
employ a pair of feed-rolls to cause the forward
movement of the musie-sheet; a winding-roll

on which the sheet accumulates as thus fed’

forward, and a rewinding-roll from which it is
drawn as thus fed forward and on which it is
rewound after the tunes on the sheet have been
played. This construetion is .not universal,
but is probably the most common in use.
Referring to the annexed drawings, I mount
my winding-roll A near the middle of the top

of the instroment and my rewinding-roli B di- .

rectly behind the same, both of these rolls be-
ing journaled in bearings attached to the sides
of the upper part of case C of the instrument.
The upper part of said instroment is divided
from the lower part by a partition, C/, the rear
part of said partition being horizontal and
the front part upwardly inelined. The reed-
board D extendsup through this forward part
of the partition, thus affording air-passage
through the reed-ducts from the music-sheet
to the reeds or from the reeds to the musie-
sheet, according as a suction-bellows or press-
ure-bellows is used. By this arrangement of
winding and rewinding rolls and reed-board
the two former are located on the same side of
the latter, so that the music-sheet would not
pass over the mouths of the reed-ducts unless
an additional device were employed. I there-
fore make use of a guide-roll, E, at the other
side of the reed-ducts—that is to say, at the

5 forward end of the instrument—and 1pass the

musie-sheet around the same, as shown in Fig.
2. The journals of guide-roll E turn in obligne
slots e e, which are made downward and rear-
ward from the upper edges of the side walls of
the case C. Thedraftof the music-sheetholds
the said journals in the bottoms of these slots,
but they can be easily removed therefrom.
The arrangement of the winding and rewind-
ing rolls at the rear part of the instrument
affords a counter-balance for the reed-board,
the large end of the main bellows, the rack for
the upper feed-roll and presser-roll, and other
parts, which are arranged at the forward end
of the instrument. If the winding-roll were

at the forward end of the instrument, (in ac-
cordance with the usual construction,) it would
notbepossible tomaintain perfeet equilibrinm.
Of course the parts could be adjusted so as to
balance when the entire music-sheet is on the
winding-roll, or when it is ail on therewinding-
roll; but as it is continually shifting from one

roll to the other, the problem would change
constantly.  In my construction there is.no
shifting of weight from one side of the center
to the other, for the bulk of the music-sheet is
always on the two rolls, and they are always
on the same side of the center. I am there-
fore able to maintain at all timnes the center of
gravity unchanged and to present a strong
and symmetrical instrument, while. allowing
the music-sheet to pass freely over the top of
the instrument, as usual, .

The music-sheet is moved forward by a feed-
roll, F, which turns in a transverse recess, f,
of partition C/. This feed-roll consists of a
spindle, B/, which is journaled in the sides of
the case C, and of a shorter enlarged piece or
sleeve, preferably of rubber, which constitutes
the roll proper. An upper feed-roll, (or, more
properly, an ¢idle” roll,) G, holds the sheet
againstthelowerfeed-roll, . Thesefeed-rollsF
and G are on the forward side of the reed-ducts.
Another roll, H, known as the ¢presser-roll,”
holds the sheet down against the partition ¢’
on the other side of the reed-duects, so that the
sheet will pass over the latter in immediate
proximity to them, and will act as a valve to
thereeds. Idonot,however,allowthepresser-
roll to be forced againstthe music-sheet beyond
a certain point, which is determined by a stop
or stops, hereinafter described.

Thepressure of feed-roll Gand thatof presser-
roll H are effected by means of the same pair
of springs-—namely, the ones which bear di-
rectly downward on the journals of feed-roll
G, and which are marked g, one being shown
in full lines in Fig. 3 and the other in dotted
lines. Both these rolls are attached to the
same frame, rack, or cap I, which is detachably
hinged to bearings J on case C. The said rack
or frame is provided with two parallel studs,
1/ 12, at each end near its- forward corners.
Thefeed-roll Gextendsacrosssaid rack nearits
forward edgeand parallel thereto. The presser-
roll H similarly extends across near the other
edge of this rack I. Of course whenever the
pivotal line or fulerum-line of the rack is be-
tween these two rolls the rack will act like a
lever of the first kind, and the lifting-power of
springsg, which is applied nearoneendoredge,
will hold down the presser-bar at the other.
Of course the said springs will simultaneously
hold down the upper feed-roll, G, and lock the
entire rack in position. To allow this action
the two studs above referred to are arranged
one on each side of the point at which the feed-
roll is journaled, so that when the rack is
turned down on the instrument in position for
the latter to operate, the stud I’ on each side
is in the rear of said point, and the stud I? is

forward of the same, the terms ¢ forward” and

“rear” being used with reference to the.line
of motion of the music-sheet over the reed-
doets. These studs serve in turn as the jour-
nals or the trunnions of said frame or rack.
They are set into one of the bearing-brackets
dJ, attached to the case, these two brackets J
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being counterparts. Tach of them has a neck,
J,» which leads to an internal recess, j/, like that
shown in Fig. 9. The forward part of this re-
cess: has a curved wall or edge, j? inclining
obliquely upward and forward. The rear part
of said recess bas an offset, % near its upward
end.

‘When the rack is turned up away from the
music-sheet the forward studs, 1%, ride as trun-
nions on the curved oblique bearing-edges j? of
the two brackets J. When the rack is turned
down the rear studs, I, enter the offsets 7, and
become in their turn the trunuions or pivots of
the rack, the other studs riding upon the said
bearing-edges and serving to guide the frame.

When the feed-roll G- comes in contact with

“the music-sheet and the partition ¢, which

is in effect the top of the case, the springs ¢
are compressed, and their efforts to expand in
both directions will hold both rolls G and H
against the music-sheet, as stated. Of course
in the case of roll G this expansive force is ex-
erted against said roll without any check or
impediment; but the other end or edge of
frame I is provided with a lateral stop, K,
which comes in contact with the top of one
side of the case C and prevents the pressure
of the springs from acting beyond that point.
Thus the music-sheet will be snugly held in
place without being crowded against the body
of the instrument. This 1mp10vement1esaenb
materially the friction of the sheet as it is fed
and the risk of tearing the same.

The presser-roll H which I employ is jouar-
naled in the ends of a trough-shaped bar, W,
which is pivoted at its middle by pivot w toa
block on therack I. This construetion (shown
in Figs. 1 and 3) allows said roll to turn freely,
while enabling it to adjust itself endwise, so
as to accommodate any inequality in the music-
sheet.

One end of the music-sheet L is connected
to the winding-roll A by means of a buckle, ,
on the end of said sheet and a strap, V', at-
tached to said winding-roll. This roll ismade
solid, and is provided with a recess, @, which
receives said buacekle when the winding opera-
tion begins. Near the other end of said sheet,
as shown in IFig. 4, but at a distance there-
from at least cqual to that between the re-
winding-roll and the feed-roll I¥, the said sheet
is provided with a transverse opening, X, of
sufficient size to allow the said roll to turn
therein without seizing upon the paper of the
sheet, Of course when this opening cocmes op-
posite said roll I the music-sheet willno longer
move,and all strainupon it between that point
and its attachment to the rewinding-roll is pre-
vented. This simple expedient is an efficient

protection against the danger that the sheet
will be torn by carelessly continuing to turn
the operating-crank after the musie has all
been played and the music-sheet all anwound.

Therewinding-roll Bis provided withacrank,
B/, whereby it is turned in the usual manner
to bring the music-sheet back to said roll, so as

to be in readiness for playing again. Thisroll
consists of a solid spindle or shaft, B?, two end
caps, B3B3 and asleeve, B4  The part B2, TFig.
5, has in one of its journals a prismatic recess,
1?, for receiving the similarly-shaped end of its
crank B’. Oun this journal sets one of the end
caps B3 The other end eap sets on the other
Jjournal,and has a small socket in its inner face
to receive a stud, ¥°, which projects from the
end of said roll-shaft. In the side of the lat.
ter is a movable Dlock, B?, guided by pins b,
and foreced outward by a spring, 1°, interposed
between it and the body of said shaft. Sleeve
B* is set between the caps B? and around the
shaft B2 The pressure of said spring 0°on said
block BPestablishesafriction-clutch connection
between said shaft and said sleeve. The end
of the music-sheet is attached to said sleeve,
as shown in Fig. 8. When in the operation
of rewinding the sheet has been wholly un-
wound from the winding-roll there would be
danger of tearing said sheet by a careless ad-
ditional turn or two but for this friction-clutech
attachment. Thelatter allows the shaft of the
rewinding-roll to turn within its sleeve, so that
no harm will be done, although the buckle to
the winding-roll holds firm. By unfastening
this buckle {he music-sheet is left free to be en-
tirely rewound onsaid rewinding-roll, It may
then be buckled about the same by means of
its buckle aforesaid, and a strap, m, secured to
the back of said music-sheet at a suitable dis-
tance therefrom. The end cap B° opposite to
the crank of therewinding-roll may be removed
from said shaft B? after the jonrnal of the lat-
ter has been raised from its bearing, and the
sleeve, with the roll of music thus strapped on
it, may be slipped endwise from said shaft.
Another sleeve, with a roll of music upon it,
may then be slipped upon the shaft instead,
the cap B? replaced, and the roll-journal rc-
turned to its bearing.
erations the said bearing is made open from
the top of the side piece downward. Therolis
of musie thus strapped and buckled upon their
sleeves and ready for application to an instru-
ment may be put up, stored, and shipped in
any desired quantities, the sleeve and roll to-
gether thus constituting a new andserviceable
article of manufacture, though nevertheless
forming legitimately parts of each instrument
to which they are applied.

To insure proper tightness of winding, I use
a tension device which bears upward against
the winding-roll, as shown in Fig. 2. This
consists of a roll, M, which is journaled in the
upwardly-extending limbsofa U-shaped metal
bar, N, which is arranged to turn in bearings
7 % raised on partition or floor C’. A pair of
springs, N’ N/, operate against this bar so as
to throw roll M against the music-sheet under
the winding-roll, and thus apply the necessary
degree of resistance to secure tight winding.
The construction of this tension devi ice appears
more distinetly in Fig. 10,

The winding-roll Al s turned by contacb with

To facilitate these op--
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the music-sheet L as the latter is drawn for-
ward by the feed-rolls between said tension de-
vice and said winding-roll. ‘

O represents the driving-shaft of the instru-
ment, which is operated by means of crank O/,
and counpled at the other end to the shaft I of
the lower feed-roll by a belt or chain, P, pass-
ing around pulleys o and p on the respective
shafts. A pitman, P/, connects this driving-
shaft with one of the two feeder bellows or
pumps, and a similar pitman connects it also
with the other feeder-bellows.

It has not been deemed necessary to show
both these bellows, as they are identical in con-
struction and operation, and are arranged in
the usual manner on top of the wain or reser-
voir bellows . The feeder-bellows shown is
marked . The two feeder-bellows act alter-
nately, the upper connections of the pitman
being with cranks or wrist - ping arranged to
produce such action. The one shown is con-
nected with a wrist-pin, #, on pulley p.

There are two passages or ports, B’ and R?,
communicating with the reed-chambers of the
reed-board, which are also two in number, one
being marked 8, and the other one, S, the
terms ‘rear” and * forward” being used, as
hereinbefore, with regard-to the direction of
motion of the musie sheet as it passes over the
reed -ducts. From the intervening space a
series of reed-ducts, S?, corresponding to the
longitudinal lines of perforationsin the musie-
sheet extend up through the reed-board. On

~ one side of each duct a reed, T, intervenes be-

35
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.between the ducts.

tween it and chamber S, On the other side a
similar reed, T’, is likewise interposed between
said duct and the chamber 8. A partition
separates the said chambers in the intervals
A pivoted cut-off, U, is
arranged within said forward chamber and
pressed by a spring, U, against all the open-
ings leading to the reeds T, so as to close them.
This cut-off has an inclined face and is extend-
ed beyond the end of the reed-board.

V designates a push-pin, which protrudes
through the top of the case, and has a suitable
kuob, v, at its apper end. On its lower end
it bears a block, V’, which is guided in the

_side of the case and beveled, Fig. 6, to operate
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on the inclined face of said cut-off. By press-
ing on said knob the cut-off is foreed back into
the position shown in dotted lines, and both
sets of reeds will operate together.
pressure is removed from said push-pin or stop
V the cut-off automatically closes. By means
of these devices I am enabled to use at will
either one or two reeds with each duct, and
thereby to vary the strength of the tone.

I do not use the ordinary safety-valve, but,
supply my bellows with means for operating
the inside valves to effect the same result.

W/ indicates the inside valve, governing
communication between feeder-bellows Q and
reservoir R. This valve is provided on its un-

der side with a lng or rod, W2, which extends
downward. Whenever bellows R is nearly ex-

When |

hausted it (this lng) will strike against the bot-
tom of said bellows, (provided said valve be
then closed,) and will raise said valve and al-
low the air fo return from said feeder-bellows
to said main bellows.

A lug or rod, X/, attached to the bottom of
the bellows R, and rising therefrom, is used as
an auxiliary to the rod or lag W2, or it may
be substituted therefor, as the operation is the
same. The lng or rod in either case is located
in the thinner part of the bellows, so as to act
upon the valve gradually, beginning as soon
as the need for its operation is felt.

The bellows above shown and described are
of course suction-bellows. By substituting a
link for a rod or lug, and connecting said link
at one end to the valve and at the other to the
bottom board of the bellows R, the same in-
vention may be applied.to pressure-bellows.

It is obvious that many features of my in-
vention may be considerably modified without
departing from its scope and. spirit, and that
those parts of it which relate to the reed bhoard
and to the bellows, and perhaps some others,
may be applied to musical instrumeuts which
are not automatic.

All that part of this specification which re-
latestothe bellows and its valves will form pars
of a separate application, and will be eclaimed
therein.

The roll carried by the U-shaped bar, forced
up by springs against the music-sheet to form
a tension deviee, as stated, serves as a guide
for said sheef in rewinding, and also causes
the sheet to be rewound tightly. ’

Haviog thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is— ' '

1. A musie-sheet for an automatic musical
instrument, having an opening equal in length
and breadth to the feed-roll of said instru-
ment,adapted toallow the said feed-roll to turn
therein without taking hold of said musie-

 sheet, substantially as and for the purposes

set forth. .

2. In an antomatic musical instrument, a re-
winding-roll consisting of an outer sleeve, an
inner recessed shaft, a pair of detachable end
caps, and a block provided with guides and a
spring and operating in the recess of said
shaft as a ffictiou-clutch for the sleeve, sub-
stantially as set forth.

3. An automatic musical instrument having
both tha winding-rolls on one side of the reed-
board and a supplemental guide-roll on the
other side thereof, substantially as set forth.

4. In combination with the winding-roll, the
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rewinding-roll, and the musie-sheet, a tension-

roll, a U-shaped barin the upper ends of which
the tension-roll is journaled, bearings in which
said bar is mounted and tarns, and a spring
or springs which act on said bar to force said
tension-roll against the music-sheet and the
winding-roll, substantially as and for the pur-
pose set forth.

-, 5. In combination with the music-sheet and
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the body of a musical instrument, a rack or
frame, an upper feed-roll, a presser roll or bar,
and a pair of springs which operate to hold
both of said rolls simultaneously against the
music-sheet, substantially as set forth.
~ 6. In combination with a pair of brackets
constructed substantially as desecribed, a rack,
frame, or cap provided on each side with two
pivots, both near one end of the frame, a
presser-roll attached to the other end of the
frame, an upper feed-roll located above the
pivots and in the same transverse vertical
plane, with a line between the two forward and
the two rearward pivots, and springs bearing
on said feed-roll so as-to hold both rolls down
when therackis turned into operative position.

7. A frame or rack having a presser roll or
bar at one end of it, a spring-pressed feed-roll
at the other end, and an intervening pivot, in
combination with a stop which prevents said
presser-bar from being forced down against
said musie-sheet beyond a certain point, sub-
stantially as set forth.

8. In an automatic musical instrument, a
presser roll or bar held by yielding pressure,
in combination with a stop which prevents it

(w1}

from being forced against the body of the in-
strument.

9. In an automatic musical instrument, a
presser-bar provided with means for prevent-
ing it from being pressed toward the instru-
ment beyond a certain point.

10. A presser-roll, in combination with a
trongh-shaped bar, to which it is journaled,
and a hinged cap or frame to which said bar
has a pivotal attachment, allowing its ends to
yield for the purpose of automatically adjust-
ing said bar to any inequalities in said musie-
sheet.

11. In combination with the sound-prodac-
ing devices, the winding and rewinding rolls,
and musie-sheet of an automatic musical in-
strament, a spring-pressed roll held against
said music-sheet from below and guniding it
and exerting tension upon it in the act of re-
winding, substantially as set forth.

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

GUSTAVUS W. INGALLS.

Witnesses:

F. A. BEANE,
C. P. WHITNEY.
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