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To all whony ik may concern:

Be it known that I, Roswrrrn T. SMITIH, &
citizen of the United States,residing at Nashua,
inthe connty of Hillsborough and State of New
Hampshire, have invented certain new and
useful Tmprovements in Key-Board Players,of
which the following is a specification.

My invention relates to antomatic mechan-
ism for exeeuting musical compositions upon
keyed instruments, sach as pianos, pipe and
reed organs, and the like; and it consists in
certain improvements upon the invention
shown and described in anapplication for Let-
ters Patent of the United States, filed by me
upon the 25th day of January, 1884, numbered
in serial 129,014,

My invention consists more specifically in
the combination, with akey-striker fulerumed
upon a supporting-frame, of a cord or belt at-
tached to the end of the striker-bar and pass-
ing thence loosely over a eontinuously-revolv-
ing pulley, an idle - roll journaled upon a
swinging arm and adapted to be thrown af
intervals against the cord or belt and press it
against the periphery of the pulley, and a le-
ver engaging with a perforated music-sheet
and vibrating the arm carrying the idle roli,
whereby the pulley is made to draw apon the
cord or belt and the striker is operated to de-
press the key and sound the note.

It also consists in the combination, with a
series of key-strikers having their fuleraupon
asupporting-frame, and each provided with a
cord or belt attached to its end, of a corre-
sponding series of pulleys over which said
cords or belts pass loosely, a series of hang-
ing arms carrying idle-rolls and normally im-
pelled toward the pulleys, a series of levers
connected with or forming part of said arms,
a perforated music-sheet by which the action
of the arms is confrolled, and f{rietion-collars
splined npon the shaft carrying the pulleys
and holding each by a frictional contact, which
may be adjusted to yield to a resistance a lit-
tle in excess of that which each striker must
overcome in order to operate the key upon
which it acts, whereby, after the note is sound-
ed, the key is held and the sound proionged
during a time representing the relative value
of the note.

It algso consists in the combination, with a
perforated music-sheet having o continuous

feed, of a series of levers engaging with said
sheet,aseries of vibratingarmsactuated bysaid
levers in one direction and by springs in the
other, a series of pulleys arranged in the same
vertical planes with said arms and loose upon
a continuously-rotating shaft, adjustable eol-
lars splined upon the shaft and having frie-
tional bearing upon the vertical faces of each
pulley, cords or belts having one end carried
over said pulleys and hanging loosely between
them and the vibrating arms, and the other
end attached to a key-striker having its {ree
extremity projecting over the keys of the in-
strument, and suitable devices attached o the
vibrating arms, whereby the levers, as they
enter the perforationsin the music-sheet, allow
thesaid arms to swing toward the pulleys and
bring said devices in contact with the cords
or belts, causing such draft upon the latter as
to operate the strikers to which they are at-
tached, the pulleys slipping between their
friction collars after the key is struck and
holding it with a constant and egual pressure
until the advance of the musie-sheet draws
the lever out of the perforation and removes
the vibrating arm from the pulley, thereby al-
lowing the key to rise.

Referring to the drawings, forming part of
this application, Figure 1 is a vertical section
taken from front to rearof the machine. Ifig.
2 is a plan view of the machine-frame with its
supports inverted. Fig. 8is a central longi-
tudinal section of the pulley-shaft and its at-
tachments. Tig. 4 is a detail elevationof the
pay-off roll, showing the device for rewinding
the music-sheet. TIig. 5 is a detail elevation
iltustrating a modified construetion.

A in said drawings rcpresents the key-
board or ‘‘manual’’ of a pianc, orgaun, or
similar instrument.
upon the ease I apply supporting-bars B B,
arranged at a distance apart about equal to the
length of the key-board, and fastened in place
by hooks and sockets of the ordinary con-
struction, or by other suitable deviees. The
supporting-bars are connceted by bars © C,
which are parallel with the key-board, and
upon. these I mount the frame or casing, with-
in or upon which the operative parts are ar-
ranged. This casing, which is designated in
the drawings by the letter A’, may be at-
tached to the supperting-bars by means of
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straps a, which should fit closely upon said
supports, while ab the same time they permit
a longitudinal adjustment of the casing A’ be-
tweenthe bars B. Thestraps arebolted to the
casing, and through one of them is fapped a
set-screw, b, having its eund-bearing against
the bar C, by which the casing may be firmly
secured at any point to which it is adjusted.
The specific purpose of this construction and
the means for. determining the adjustment
mentioned will be described hereinafter.

The frame A’ of the apparatus consists, es-
sentially, of a pulley-chamber having alower
extension, A’ projecting toward the key-
board, in which the key-strikers arearranged.
The parts last named consist of rods or bars
D,having supportat or near their middle upon
a fulerum, d, attached to the floor of the cas-
ing A’. These striker-bars are arranged side
by side within the extension-chamber A’ and
as closely together as is consistent with their
operation. As they emerge from the casing
2, so that
their extremities lie just above the keys of
the instrument upon which they are to act,
covering a range upon the manual of cons1d
erably g1eater length than the length of the
casing A’. The whole number of strikers
contained within the easing may vary accord-
ing to circumstances; but in no case is it nee-
essary that this number shall correspondwith
the number of keys upon the instrument. By
far the greater part of all musieal composi-
tions are written for and executed within a
range of four or five octaves, the lower and
the two upper octaves being seldom em-
ployed. . I construct this apparatus, there-
fore, with such a number of key-strikers D
as will meet all the ordinary requirements, the
longitudinal adjustment of the casing A’ en-

abling the operator to easily and quickly shift
the entire series of strikers to bring them

into engagement with that portion of the
manual upon which the piece is to be exe-
cuted.

To the extremity of each striker-bar is at-
tached, by a set-serew, d’, a striker-block, &,
having a cushion,of felt, leather, or other suit-
able material, which rests upon the key. By
turning the screw @ the block may be so ad-
justed that it will remain during operation in
practical contact with the key. The fulerum
d, upon which each striker is hung, may con-
sist of a rod or of a staple lying in ahalf-round
groove in the upper surface of the striker, a
leaf-spring, @, being fastened to the bar with
itsend resblnﬂ upon the falerum d. By giving
the proper tensmn to this spring it will sup-
port the weight of the bar and render it easily
detachable, forming an extremely cheap and
convenient mounting for these parts.

‘The inner ends of thestrikersenterthe lower
part of the pulley-chamber, and to each oneis
‘Within the
said chamber is placed a Qhafb I%, extending

- from end to end,and having its be'u'mcrs in the

walls of the casing A’. Upon this shaft; are

placed pulleys G, corresponding in number to
the striker-bars, and so arranged that the cord
or belt E upon each bar may be passed upward
and carried over the corresponding pulley
above it, the end beingallowed to hang loosely
down, as shown in Fig. 1, or, if deswed being
provided with a llght welght e, as shown in
Fig. 5. A light spring may be substituted for
the weight, if preferred. The pulleys G are
slipped loosely upon the shaft, and are held
between collars I, which are caused to.rotate
with the shaft by splines 4, which enter a lon-
gitudinal groove, ¢ ', in its surface. The con-

struction and arrangement of these parts are
shown in Fig. 3, and are substantially similar
to that shown and claimed in my application
named above, filed the 25th day of January,
1884. The collars I separate the pulleys G
from each other and have a friction-bearing
upon each vertical face of each pulley. One end
of the shaft F is threaded to receive a nut, 1,

by turning which a spring, I?, coiled upon the
shaft, is compressed. This spring bears upon
a collar, #, splined upon the shaft and bear-
ing against the outer pulley. Increasing the
tension of the spring I’in this manner increases
the frietional contact between the collars and
the pulleys, the increase being distributed in

equal increments along the whole series. It

will be seen that any draft upon the cord or
belt E will be resisted by the mutual cohegion
of the friction-surfaces, and that when theten-
sion upon the belt equals this resistance the
pulley will slip betwéen the collars I. The

friction also being propottionate to the press-

ure, the latter may be so adjusted that the
pulley shall have just sufficient draft upon the
belt or cord to depress the key and sound the
ncte, after which the least inerease in the ten-
sion will cause the pulley toslip. “Whilethis
slip continnes the belt will remain taut and
the draft of the pulley upon it will be contin-
uous and equal, or substantially so, to the draft
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required to overcome the frictional resistance

of the collars I.

The pulley G takes the cord or belt It upon
the side next the strikers, and upon its oppo-
site side, at or near the point where the Ioose
end of the belt leaves its periphery, I placean

s

idle-roll, L, which is carried by the depend-
ing arm m of a bell-crank lever, M, pivoted in -

the upper part of the casing A’ The other
arm, w/, extends forward over the series of
pulleys Gr and its extremity m* is inclined or
beveled upward, asshowninFig. 1. A spring,
N, attached to the casing, bears against the
lower end of the arm m, and normally throws
the idle-roll L against the pulley G, binding
the beltor cord E upon its periphery, and caus-

ing it to draw sufficiently to actuate the key- '

striker and slip-the pulley after the key is de-
pressed to its lowest point. A comparatively
slight pressure of the idle-roll upon the cord
or belt is sufficient to cause a strong draft of
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ment of the arm m will bind the belt and re-
lease it. The roll L being thrown against the
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pulley by the spring N, it is disengaged there-
from by a slight movement of the arm maway
from the pulley and against the tension of the
spring N. This movement is effected in the
following manner: The bell-cranks M are piv-
oted in the upper wall of the casing A’ and
below its outer surface, but in such a manner
that their upwardly inelined or beveled ex-
tremitiesm’ project aboveit. Abovethe arms
m/, and arranged transversely thereto, I mount
a strip, P, bolted to the easing, space being
left for the passage of the perforated music-
paper between it and the arms m’. In this
strip is formed a longitudinal slot or channel,
7, into which the ends m’ of the arms may pass,
and between the edge of the strip and the ver-
tical wall of the casing is left space s for the
passage of the perforated sheets.

The music-paper used upon this machineis
similar to that described in my pending appli-
cation, the musical notation being represented
by openings cut in a paper sheet, the value of
each note being represented by the length of
the perforationindicating i, and the harmony
depending upon the relative arrangement of
such openings. There may be as many longi-
tudinal lines of such cuttings as there arekey-
strikers, or there may be a less number; but
in any case the sheet is cuf in such a manner
that as it passes under the strip P the longi-
tadinal lines in which the cuttings are made
shall coineide substantially with the points
m* of the armsay.  Thesheet being drawn un-
der the strip and fed steadily forward by suit-
able mechanism, the operation is as follows:
Those of the arms m/, which have their points
m’resting npon the imperforate portions of the
sheet S will be depressed, drawing the arm
m toward the front of the casing and remov-
ing the idle-roll I, from the pulley G. 'While
in this position there is no draft upon the cord
or belt I, which merelyslips upon the continu-
ously-revolving pulley. As the paper ad-
vances until a note-opening comes over one of
the points w’, thelatter, under the action of the
spring N, is instantly thrown through the cut-
ting into thechannel p, and the roll Liisbrought
against the belt E.  The revolving pulley G at
once operates the striker D until the key is de-
pressed to its lowest point, when the pulley
slips between its friction-collars, holding the
key down with a steady pressure daring the
time the point m*is traveling from end to end
of the perforationin thesheet. The paper be-
ing fedinthe directionindicated by the arrow
in Fig. 1, when the end of the note - opening
reaches the inclined point w% it will draw said
point out of the cutting by the advance of the
sheet, thereby causing the arm m to withdraw
the roil L from the pulley @, releasing the
belt and allowing the key of the instrument to
rise and restore the striker D to its original
position. Practically this disengagementofthe
roll I takes place the instant that the end of

5 the note-opening has impinged upon the in-

clined or beveled point m* far enough to effect
an appreeciable movement of the arm ', The

o

light cord or belt 1§ being released, the key
rises, restoring the striker to its position, the

belt slipping upon the periphery of the pulley ~

without producing any seusible resistance.
The music-paper is taken from a pay-off roll,
R, which is mounted in suitable bearings be-
neath the pulley-chamber. The sheet passes
from this roll over the front and top of the
casing and beneath the strip P to a take-up
roll, ¥, journaled behind the pulley-chamber,
and over the extension A’ of the casing. The
latter roll may be operated to give the proper
feed to the paper by a belt from a pulley on
the shaft I or by gearing. This arrangement
of the rolls not only effects a considerable re-
duction in the bulk of the apparatus, but it
removes them from danger of injury, and en-
ables me to use extremely simple feeding
mechanism. When the paper has been all
wound upon the take-up roll R, T reroll it
upon the pay-off R by the following means:
The roll being journaled in any suitable bear-
ings, I place upon one end of the roll-shaft,
ountside the spool, asmall friction-gear, +', cov-
ered with rubber or a similar cohesive sub-
stance. A larger gear, 7% carried by a shaft,
w, has bearing upon this roll and is drawn
against it by o spiral spring, % coiled upon
the shaft of the gear ¢ and compressed be-
tween across-pin, +4, and the bearing block or
post T, in which both shafts are supported.
The end of the shafs w is fitted to receive a
crank Ly which the gear »* may be turned and
the roll R rotated, thercby drawing the musie-
sheet off the take-up roll R and rewinding it
upon the pay-off. The crank by which the
apparatus isactuated, and which is applied for
that purpose to the pulley-shaft ', may be re-
moved and used in rerolling.

By reference to IMig. 2 it will be seen that
the bars C C, upon which the easing A’ slides,
may be provided with an index or guide to
aid the operator in adjusting the apparatus to
that portion of the key-board upon which the
machine is to operate. This index may con-
sist of symbols or figures marked upon the
bar, with or without a pointer attached to the
case A/, and sliding over said figures. By
marking upon the musie-sheet the proper sym-
bol the operator may be aided in adjusting the
apparatus, which may easily be done ab the
same time that the musie roll is placed in its
bearings. It must be bornein mind that this
adjustment is solely for the purpose of so plac-
ing the apparatus that the series of key-strik-
ers shall cover the range upon the manual of
the piece to be execented. In the majority of
cases no special adjustment will be necessary,
as the number of key-strikers in the apparatus
will be sufficient to include the average range
of musical composition.

It is evident that by making the case ad-
justable I accomplish a great reduction in
bulk and effect a proportionate economy in
the cost of manufacture. By making a suffi-
cient number of strikers to cover the whole
key-board I might avoid the necessity for such
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adjustment; but the highest and the lowest
notes are so seldom used that they are practi-
cally dead elements, and such a machine
would beincreased largely in bulk and in cost
mthout any compensating advantage result-
ing therefrom.

Upon the inner ends of the strikers T mount
stop-cushions W, having adjustment by means
of a set-screw, ¢, passing through the bar.
This cushion, which is faced with rubber, felt,
or other material, limits the return movement
of the bar, and may be so adjusted that
throughout the operation of the machine the
striker-block & will remain in practical con-
tact with the key of the instrument.

The supporting-frame for this apparatus
may be rendered applicable to instruments of
different sizes by making one of the bars B ad-
- A sim-
ple construction for effecting this purpose is
shown in Fig. 2, one of said bars being pro-

vided with straps o’ ', to receive the ends of
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the bars C C. By tapping a set-screw, B,
through one of these straps, so that its end
will bear against the bar, the supporting-
frame may be attached to an instrument of
any size having a key-board of sufficient range
to admit the series of key-strikers.

‘When a cord is used npon the pulley G, in-
stead of & flat belt the periphery shounld be
grooved, as shown upon one or more of the
pulleys in Fig. 3, The idle-roll also may in
this case be grooved, though it is not abso-
Jutely essential. In order to prevent all dan-
ger of either cord or belt becoming unshipped
or thrown off the pulley, I propose to use
guards g, attached to any suitable support, and
projecting over the edges of the several pul-
leys, as shown in Tig. 3.

In the present case, as well as in my appli-
cation filed January 25, 1884, and numbered
in serial 129,014, one prominent feature of
the invention is that there is no fixed point
where the slip of the pulley takes place, and,
as this slip can only occur after the key has
been depressed by the striker to its utmost
limit, it is evident that I secure a fullness-of
tone and a uniformity of action which ecan
ounly be obtained by a machine operabmg upon
this principle.

Experience hasshown that in order to avoid
all danger of imperfect action, whether result-
ing from those changes caused by long use, by
the weather, or by any other cause, 1t is de
sirable to Iace the pulley G with rubber or a
similar material. This facing I have shown
in the drawingsat Z. Itshould be understood
that this feature is not absolutely essential to
the practical operation of the mechanism, but
it is a valuable factor in securing permanent
accuracy and uniformity of action upon the
part of all the elements of the mechanism.

In my application filed April 23, 1884, Se-
rial No. 129,014, T have shown and claimed a

- motor cmrled by a friction-cluteh, in combi-

nation with a device actuating the key, and I
do not, therefore, broadly claim the same ‘in

this application, except in combination with

the special devices shown.

Having thus fully deseribed my mventlon,
what I claim as new, and desire to secure by
Letters Patent of the United States, is—

1. In an automatic apparatus for playing
key-board instruments, the combination, with
a striker-bar acting upon a key of the instru-
ment, of a cord or belt attached to the end of
the bar, a continuously-revolving pulley over
which the end of said belt or cord is drawn,
an idle-roll journaled in one end of aspring-
actuated lever-arm, and a perforated music-
sheet with which the other end of said lever-
arm engages, substantially as specified.  ~

2. In an automatic apparatus for playing
keyed instruments, the combination, with a
striker-bar acting upon a key of the instru-
ment, of a cord or belt attached to the end of
the bar, a continuously-revolving pulley hav-
ing a rubber tire or periphery over which oune
end of said belt or cord is drawn, an idle-
roll journaled in one end of a spring-actu-
ated lever-arm fulerumed between its ends, a
perforated music-sheet with which the other
end of said lever-arm engages, and mechan-
ism, substantially as described, for feeding
said music-sheet, as specified.

3. In an automatic key-board apparatus,
the combination, with a striker-bar and apul-
ley loose upona continuously-revolving shaft,
of a belt fastened to one end of the bar and car-
ried partly around the pulley, friction-collars
splined upon the shaft and having bearing up-
on the opposite vertical faces of the pulley,and
means for binding the belt upon the periphery
of the pulley at su1table intervals, the fric-
tional resistance of the collars being adjusted
to a degree somewhat in excess of the resist-
ance to be overcome by the striker, substan-
tially as and for the purpose deseribed.

4. In an antomatic key-board apparatus,
the ecombination, with a bell-crank lever hav-
ing an extremity beveled or inclined and en-
gaging with a perforated music-sheet, of an
idle-roll journaled in the other end of said le-
ver, a pulley carried by frietion-eollars splined
upon a continuously-revolving shaft and bear-
ing upon the vertical faces of said pulley, a
belt or cord carried loosely over said pulley
and attached to one end of a key-striking bar,
and a spring by which the idle-roll is normally
thrown against the belt as it lies over the pul-
ley, substantially as and for the purpose set
forth. ‘

5. In an automatic key-board apparatus,
the combination, with a continuously-fed mu-
sic-sheet, of a series of pivoted levers having
beveled or inclined points which engage with
gaid sheet, idle-rolls journaled in said levers
and normally impelled toward a series of pul-
leysloose upona continuously-revolving shaft,
collars splined upon the shaft and having fric-
tional bearing upon the vertical faces of said

-pulleys, and belts or cords carried over said -

pulleys and attached to the ends of a corre-
sponding series of key-strikers having their
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opposite ends extending over the key-board,
substantially as and for the purpose described.

6. In an automatic key-board apparatus,
the combination, with a series of key-strikers
havingtheir fulera between theirends, of short
belts or cords attached to one end of said
strikers, a series of pulleys having adjustable
friction-bearings by which they are revolved,
and over which said belts or cords are carried,
with the ends left loose, and a series of de-
vices normally impelled against said pulleys
at or near the point where the loose ends of
the Dbelts leave their peripheries, whereby in-
creased friction is caused between the belts
and the pulleys and the key-strikers operated,
substantially as and for the purpose described.

924

7. The combination, with the pivoted key-
strikers and the loose belts attached to their
inner ends, of the pulleys with which said belts
engage, each pulley having a facing of rubber
orequivalent material, and thespring-actuated
selecting-arms, each havirg an idle-roll jour-
naled in one end and adapted to be brought
into contact with said pulley, substantially as
specified.

Tu testimony whereof I havesigned my name
to this specification in the presence of two
subscribing witnesses.

ROSWELL T. SMITEH.

25

Witnesses:
C. E. P. Sy,
CrArs L. LOVELAND,




