(Model.) ’ 9 Sheets—Sheet 1.

@. B. KELLY.
KEY BOARD ATTACEMENT FOR MUSICAL INSTRUMENTS.

No. 261,360. Patented July 18, 1882.

WITwESSES. - INvENTOR.
A3 % Geo B ]{e@
MY atmn/ é rurn | ”Bj 54074/71/ &Q/

Attorn eys.

N. PETERS. Photo-Lithographer, Washington, D. C.




2 Sheets—Sheet 2. .

(Model.) ' A )
G. B. KELLY.

KEY BOARD ATTACEMENT FOR MUSICAL INSTRUMENTS.
Patented July 18, 1882.

NO 261,360.
G 0) 8 - .

C%:_, ___—':__.lk M %
H%w/ , N XL \—5-‘
£~§ oy NN .Y

-7 ,f' e \—*’\—./&- 6

V.U 4 - VVa n 'jr
_AZ B X ‘ %&\\

s
__¥___§:;L P
i
)

W TNESSES. - TT/NYENTOR
%ﬁf}&/% . @Gﬂﬁ %
LonIt 2I2,

Jlfwrzg;

M asiod ) S/

N. PETERS, Photo-Lithographer, Washington. D. C.




10

UNITED STATES

PATENT OFFICE.

GEORGE B. KELLY, OF BOSTON, MASSACHUSETTS.

KEY~BOARD ATTACHMENT FOR MUSICAL INSTRUMENTS.

SPECIFICATION forming part of Letters Patent No, 261,360, dated July 18, 1882,
Application filed April 10, 1882, (Aodel.)

To all whom it may concern :

Be it known that I, GEORGE B. KrLLY, of
Boston, in the county of Suffolk and State of
Massachusetts, have invented certain new and
useful Improvements in Key-Board Attach-
ments for Musical Instroments, of which the
following is a full, clear, and exact descrip-
tion, -

This invention relates to cerfain improve-
ments in that class of attachments for musical
instraments which consist essentially of a
mechanical apparatus adapted to be readily

- 8ecured to or removed from the key-board of
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the musical instrument, and provided with the
following elements—-viz., a series of spring-act-
uated hammers, each adapted to vibrate about
a fulerum and to strike against or to depress
one of the keys of the instrument, a strip or
sheet of flexible material having a series of
rows of perforations arranged to represent the
different notes of a tune, and a mechanisin for
feeding said music-sheet in proper relation to
the hammer-levers tosecure mechanically from
the hammer-levers the striking or depression
of the keysin accordance with the perforations
of the music-sheet, In these attaclhments the
hammer-levers, either directly or indirectly,
bear upon the unperforated portions in line
with the rows of perforations and enter into
the perforations of the music-sheet, according
as oue or the other of the same comes into po-
sition from the travel of the music-sheet, and
all because of the spring-pressure upon the
hammers. Asheretofore arranged, the spring-
pressure of the hammers i the greatest when
the hammers are at their bearing upon the un-
perforated portions and the least when they
are in the perforations of the music-sheet, and
a8 & consequence there is great friction upon
and wear of the unperforated portions of the
music-sheet, requiring for protection a music-
sheet of considerable thickness and hardness,
and more especially when the sarface used to
confine the music-sheet in its proper relation
to the spring-hammers is recessed for the en-
trancethereinof thespring-hammers, which ar-
rangement is cousidered advantageous and de-
sirable. :
Oune object of this invention is to overcome
this great pressure of the hammer-levers upon

the nuperforated portions of the music-sheet |

and to redace it to the minimun, and at the

upon the hammer-lever when perforated por-
tions of the music-sheet are in proper position
therefor; and to that end this invention con-
sists in a disposition of each spring in relation
to its hammer-lever to press thereon in a man-
ner that such pressure will be the lightest or
at its minimum when the hammer-lever is at
rest upon an unperforated portion of the mu-
sic-sheet and will be capable of immediate ac-
tion with its greatest or maximum power when
aperforation of the music-sheet comesin proper
position therefor,

This invention also cousists inotherarrange-
ments and combinations of parts constitating
the present key-board attachment for musical
instruments, all of which will hereinafter be
fully described.

The invention is illustrated in the accom-
pavnying plates of drawings.

In Plate 1, Figure 1 is a plan view of a key-
board to a reed-organ and of the present at-
tachment therefor, which is shown as cased,
but the top of the casing removed and in some
of its parts broken away for better illustration
of all its parts. In Plate 2, Tig. 2 is a cross-
vertical section through the attachment and
sufficient parts of the reed-organ and its key-
board to illustrate the operation of the attach-
ment in connection therewith. TFig. 3 is an
elevation at one end of the attachment with
the end pieces of its casing removed.

In the drawings, A represents a case which
is to be adapted in any suitable manner to be
readily secured to and removed from the key-
board of a musical instrument, such as an or-
gan, melodeon, piano-forte, &e.

The case A is snbs@:tially of rectangular
shape,and ithasateach/end piece, B, abracket-
arm, (J, for convenience in attaching it to the
instrument, a hinged top or cover, D, and one,
I, of its side pieces, I E?, hinged at its lower
edge to the bottom board, T.

G is a horizontal musie-roll, hung by end
Jjournals in notehed bearings of bracket-arms
H on inside of hinged side E of the case A, all
for easy insertion and removal of the roll.

J is a horizontal take-up rvoll for the perfo-
rated music-sheet K.

The take-up roll J is hung Ly end journals

same time obtain all the necessary pressure .
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in notched bearings of bracket-arms L on in-
side of stationary side 1?2 of the case A, all
for easy insertion and removal of the roll.

Each roll G and J is made of a barrel, a,
which has a head, b, at each end, and between
these heads the rolls are of equal length and a
length equal to the width of the musiec-sheet.
- The hanging brackets H L for therolls G J
are arranged for the music-sheet K to travel
from oneroll totheotherin adirect and straight
line when such sheet is drawn from the music-
roll and wound upon the take-up roll, as will
hereinafter appear. :

M is a presser-roller, which has a series of
equidistant parallel circumferential grooves or
recesses, d,and flanges, f. The several grooves
are of similar shape and size, as also the sev-
eral flanges, and the grooves. correspond in
position to the parallel and equidistant rows
of perforations and the flanges to the unper-
forated portions of the music-sheet as the mu-
sic-sheet is drawn from the music-roll and
wound upon the take-up roll. This presser-
roller is horizontal, and it is hung by its end

25 journals on horizontal arms N, which are ar-

ranged to swing upon center pins, ¢, of the ends
B, located near the hinged side Il of the case
A, and the presser-roller itselfis between and
below the bearings for the music and take-up
rolls, and when in operation it bears by its
several flanges, f, along the length of a hori-

~ zontal feed-roller, O.
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The feed-roller is located below and at one
gide of the axis of the presser-roller M, toward
the axis of the take-up roll J, and it turns in
bearings of the ends of the case A, from which
it projects, and is there provided with a winch
or hand-crank, P, for convenience in turning
it, and through pulley-wheels QR and belt S,
or other snitable mechanism, thereby turning
the take-up roll J,all in a manner to draw the
musie-sheet from the music-roll under and
partially around the presser-roller M and be-
tween it and the feed-roller and wind it upon
the take-up roll.

T T are toggle-jointed levers connecting the
hinged side E with the ends B of the case A,
and arranged so that when the side B is closed
one arm of each will press upon the upper
edge of the carrying-arms N for the presser-
roller in a manner to contine, through such
roller, the music-sheet in close contact with the
feed roller O; and when the side I is opened
said downward prexpmanpon the arms N will
be relieved, and thustje presser-roller left free
to be lifted from and above the feed-roller by
the music-sheet which is underit,asthe hinged
side E swings open, carrying with it the mau-
sie-roll G.

I is a stop-pin at each end B of case A,and
there arranged as an abutment for the toggle-
levers T to limit the opening of the hinged
side E. :

I & are metal strips,each secured by oneend
to the upper edge of the carrying-arms for the
presser-roller, their other ends extending up-

ward and resting upon a head, /?, of a screw,
1%, serewing into the arms N, making bearings
for the toggle-levers upon the presser-roller
arms N, by which the presser-roller is held
firmly against the music-sheet and feed-roller,
the serew %% being turned to regulate such

| pressure.

U is a horizontal jack-lever, of which there
are a series, arranged alongside of but sepa-
rated from each other and to turn upon a
common horizontal fuleram-pin, I, of a fixed
rail, V, which is grooved to receive each lever
andis attached tothebottom F near the hinged
side of the case. These jack-levers extend
from the hinged side of the case toward the
feed-roller, and are in line with and below the
grooves of the presser-roller, and each jack-
lever rests upon the upper edge at one end of
a separate but similar horizontal hammer-le-
ver, W, and. each is in position for its upward-
projecting wedge-shaped piece m,provided the
presser-roller is against the music-sheet and
feed-roller, to he'capable of movement toward
the under side of the music-sheet, and there
to be entered into the perforations thereof and
its proper groove of the presser-roller.

Each hammer-lever is of the first order, and
the several hammer-levers turn upon a hori-
zontal fulerum-pin, #, of separate ligs ¢, all of
which lugs are attached to a common fixed
horizontal rail, X, of the bottom of the case.

The hammer-levers severally project beyond
the stationary side BE? of the ease A, and at
their outer ends each is provided with an ad-
justable tappet or button-head, », through
which torest upon its proper key, Y, of the key-
board of a musical instrument—in the present
instance shown as a reed-organ—all substan-
tially as usual in-attachments of the class to
which this invention relates.

7 is a spiing, made of a band or strip of
metal, one for each hammer-lever W, Each
spring rests by its notched end ¢ against-and
interlocks with a fixed abutment-pin, a?, below
head 0?to the pin. These abutment-pins a*
are all on the bottom board, F, and the end
rest of all the springs Z against their pins &’
is in a2 common plane and one below that of
the fulerum n of the hammer-levers W.

Each spring Z engages by its end @* with a
noteh, 7% in that end of its hammer-lever mak-
ing the rest for the jack-lever, as has been de-
seribed. '

Each spring, arranged as above stated, is
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in a corresponding line or direction with its -

hammer-lever. Its length is greater than the
distance between its said two points of con-
nection in all positions of the hammer-lever
underoperation, which gives it a bowor curved
shape irom end to end, and thus a spring force
or pressure to act upon the hammer-lever, and,
again, it, with one arm of the hammer-lever,
makes, as it were, a toggle-lever having three
points of articulation—<to wit, two which are
fixed and one whichismoving—and twoarms-=
to wit, the spring Z and that portion B? of the
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hammer-lever between its fulerum and  the
spring—and obviously the spring will exert
substantially and practically its minimum or
least pressure upon the hammer-lever to swing
it upon its fulerum when tbe moving point of
articulation is substantially and practically
coincident with a line drawn through the two
fixed points of articulation and its greatestor
maximum pressure upon the hammer-lever to
swing it upon its fulerum when the moving
point of articulation is at one side of and as
it moves away from a line drawn through the
two fixed points of articulation.

The several points of articulation of the ham-
mer-lever and its spring, herein described, are
to be arranged in such relation to each other
and to the folerum of the hammer-lever, and,
furthermore, to the bearing of the jack-lever
upon an unperforated portion and its entrance
into a perforation of the music-sheet and a
groove of the presser-roller, that with a ham-
mer-lever, by its jack-lever, atrest upon an un-
perforated portion of the music-sheet, the mov-
ing point of articulation Dbetween the spring
and the hammer-lever will be then substan-
tially coincident with a straight line drawn
through the two fixed points of articulation,
and that with a hammer-lever, by its jack-lever,
at a perforation of the music-sheet, the spring
will be then free to act upon the hammer-lever
in a direction to throw the jack-lever upward
into such perforations and into the corre-
sponding groove of the presser-roller and to
depress the tappet end of the hammer-lever
with sofficient force against its key of the key-
board as to cause the depression of the key,
and thus the opening of the valve of the reed
thereto, if the musical instrument be a reed-
organ, or the striking of the strings, if the
musieal instrument be a piano-forte, &e.

With a combination and arrangement of

" spring Z and hammer-lever W such as above
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described it is plain that the music-sheet is
substantially and practically relieved of all
pressure upon it while its unperforated por-
tions are passing by the jack-lever U, or, in
other words, the spring-pressure thereon is at
its minimum in lien of atits maximum, as has
heretofore been the case,and as a consequence
the wear of and friction upon the music sheet
arein agreat measareobviated,enabling sheets
of quite thin and flexible material to be used.
Again, it is evident that when perforations of
the music-sheet come into position at the jack-
levers the entrance of the jack-levers into the
same is insured from the then action of the
springs Z with their maximum pressure upon
the hammer-levers, thereby securing the de-
pression of the keys of the musical instrument
to which the attachment is applied, and as a
consequence the sounding of the uote repre-
sented by such key.

The arrangement of the pressure-roiler to be
held in operating position by closing the hinged
side E of the case A, and to be released from
such operating position by opening said hinged

side, all as herein described, is important, for
the reason that the music-sheet and roller ean
be placed in and out of operating position with
readiness and certainty, and when they are
out of operating position obviously the musie-
sheet which is in the attachment can e rolled
from the take-up roll upon the musie-roll, or
vice versa, or can be detached and removed
and another one inserted with ease and dis-
pateh and without interference with the jack-
levers U.

A stationary presser-bar may be substitated
for the presser-roller, or a plain and smooth
presser-surface may be used in lien of either
the grooved and flanged presser roller or bar,
but obviously the grooving of the presser-sur-
face is important, for it allows the hammer-
levers to be given a throw of increased length
irrespective of the thicknessof the music-sheet.

The hammer-levers, obviously, may be read-
ilyadapted to bear of themselves directly upon
the music-sheet in lien of bearing on it through
Jjack-levers, as has been described.

It is intended that the opening swing of the
hinged side E of the case A is sufficient not
only to raise the music-sheet from the jack-le-
vers, as has been described, but also to place
the music-roll in position to receive a crank-
handle by whieh to conveniently turn it to wind
a music-sheet upon it from the take-up roll.

The side E may be arranged to be opened
and closed by sliding in a direct straight line
in lien of swinging upon hinges, as described,
and the levers T can be attached to any other
part of the case arranged to be moved. The
rest cr bearing for the toggle-levers upon the
arms N may be solid and attached to the le-

ver, or the lever itself may be enlarged at such .

point for the incline and proper bearing of the
toggle-levers in liea of the strips and serew-
head, as described.

Having thus described my invention, what I
claim, and desire to secure by Letters Patent,
18—

1. In a mechanical apparatus adapted to be
attached to a wmusical instrument, the combi-
nation, with the perforated music-sheet ar-
ranged to travel through said apparatus, of
a hammer-lever, W, and a spring, Z, which
spring is arranged to bear upon the end of
said lever so that the pressure of said lever
upon the music-sheet will be the least when
such bearing and the fixed end of said spring
and the fuleram of said lever are substantially
in line with each other,

2. In a mechanical apparatus adapted to be
attached to a musical instrument, the combi-
nation, with the perforated music-sheet ar-
ranged to travel through said apparatus, of a
Jjack-lever, U,ahammer-lever, W,and a spring,
Z, which spring is arranged to bear upon the
end of said lever W so that the pressure of
the lever W upon the music-sheet will be the
least when such bearing and the fixed end of
said spring and the fulerum of said lever W
are substantially in line with each other.
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3. A presser roller or bar, M, attached to
arms N, in combination with levers T, con-
nected to a movable part of case A so that
said arms N will be operated, as described, by
the opening and closing movements of said
movable part, substantially as and for the par-
pose specified.

4. In combination with the arms N, carry-
ing presser roller or bar M, the toggle-levers

1o T, arranged to bear upon a raised portion of

261,360

said arms N, substantially as and for the pur-
pose specified. )

Intestimony whereof Thave hereunto set my
hand in the presence of two subsecribing wit-
nesses.

GEORGE B. KELLY.

Witnesses:
EpwiN W. BROWN,
WILLIAM 8. BELLOWS.




