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"UNITED STATES PATENT OFFRICE,

ROSWELL T. SMITH, OF NASHUA, NIIW HAMPSHIRE.

KEY~-BOARD ATTACHMENT FOR MUSICAL INSTRUMENTS.

-

SPECIFICATION forming part of Letters Patent No. 346,238, dated July 27, 1886,

Appheation {iled January 15, 1885.

Serial No. 152,946, (No modcel.)

1o all whon it may concerw:

Be 15 known that I, Roswrrn T. SMiTH, a
citizen of the United States residing at Nashua,
i the county of Hlllsborouwh and State of
New Hampshire, have 11_wenter1_ new and use-
ful Improvementsin Apparatus for Automatic-
ally ’laying Keyed Musieal Instruments, of
which the following is a specification.

My 1nvention relates to that class of inven-
tions generally termed “‘self-playing instru-
ments;’”’ and the puarpose therecof is to provide
a simple and comparatively inexpensive ap-
paratus which may be attached to the manual
of any keyed musical instrument-—such as a
plano or an organ—whereby any musical com-
position may be 1endezed upon such instru-
ment.

Itisa farther objec

5 of my 1nvention to com-
bine with a sclf-playing key-board apparatus
means whereby each note is given its proper
relative value as it 1s written upon the mu-
sical stalf, and to provide, also, simple and
efficient apparatus whereby the action of the
key-striking devices may be so far modified
and controlled as to produce “*staccato’’ and
other effects. |

1t is my purpose, also, to 1improv

¢, simplify,

~and cheapen the construction of this class of
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mechanism, to materially diminish its bulk,
and to provide a key-board player which may
be readily altached to and detached from any
musical mstrament having the ordinary key-
board or manual.

My invention consists in the several novel
features of construction and combinations of
parts hereinafter {ully described, and pointed
out 1nthe claims, thesame constituting an im-
provement upon the invention shown in ap-
plications for ietters Patent filed by me upon
the 23d day of Fcebruary and the 7th day of
March, 1884, and numbered in serial 123,444
and 129,614, respectively.

Referring to the drawlngs forming part of
this ftpphca,tmn Iigure 1 18 a VGI tical section
taken from iront to rear. Fig. 2 is a detail
elevation showing a modified constmetion of
part of the devices shown in Fig. 1. Fig, 31s
2 honwntal section taken in thﬂ plane x 2 of
Kig. 1. Fig. 4 is a side elevation of one form
of Suppiemﬁutﬂ bellow** used in operating
these instruments. Xig. 51s a vertical section
from front {o rear, 5h0wing a modified con-

J—

—

struction of the parts illustrated in Tig, 1.
IFig. 6 18 a front clevation of the instrument
attached to a piano or organ. Fig. 7 1 a de-
tail, enlarged, of onc of the expression-shalfts,
together with its operating cany-
tached.

In the said drawings the reference-letter A
indicates the frame-work or casing in which
the opemtive parts have support. Within
this irame 18 formed a recess or pulley-cham-
ber, A’, within which is placed a transverse
shaft, T" Journaled 1n the side walls of the
frame A and carrying a series of pulleys, B,
cach momlted upon said shaft in the mmmer
hereinafter described. These pulleys arc sen-
arated from each other by intermediate wash-
ers or annuli, I3°, which are splined to and re-
volve with the shaft B. At a suitable poing
upon the latter 18 placed a fixed 0011;1,1 13
against which the pulley at one end of the so-
ries has frictional bearing, and near the other
end of the shaft is a collar, I3, Sphned thel eon,
and adjustable by mems of a nut, B *ﬂhmh
turns upon the threaded end of tLe shatt.
By turning the nut the frietion between the
pulleys B and the washers B nay be in-
creased or diminished and established at any
fixed point, a spring, I3®, being interposed be-
tween the splined collar Bt and the washer
bearing against the outer face of the pulley at
that end of the shaft. Iach pulley B is
mounted upon a spring-bushing, B, coiled
upon the shaft and cxerting tension i i OPDO-
site directions upon the ‘lﬂJ&CGHL washers B
This method of mounting insures the separa-
tion of cach pulley from 1ts washers whenever
the nut I3’ 1s turned back to decrease the frie-
tional pressure between sald navts. The bugh-
ings may conveniently be formed of elagtic
wire colled upon the shaft, but mov alse be
made of rubber in the form of an annulus, or
of other suitable material. The puileys I
are loose upon the shaft, being held and ro-
tated by the washers B’, between which they
are clasped. Iach pulley is provided with g
shoe or tire, of rubber or other suitable mate-
rial, as shown at B° in the drawi 1ngs, and over
each pulley is carried a belt, C, havine one
end attached toa key-striker D 1}1mted apon
a bearing, D', and pmgecbmn from the casing
Upon
18 meunted s

to bring 1135 flee end over the manual.
the frce end of eaeh striker
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~striker-block, D? which is vertically adjust-

1O
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able, and which is brought into practical con-
tact with the key of the musical instrument
when the apparatus 18 in place. The other
end of the belt C may be attached to the casing
by a screw or tack, ¢, alittle slack being al-
lowed between the attached end and the pul-

ley. Each belt also is normally loose upon

its pulley, so that the rotation of the latter
will not exert a draft upon its belt until an
operative engagement between the belt and
pulley is effected by the action of a third ele-
ment. This engagement 1s effected in the fol-
lowing manner: In front of the pulley-shaft B,
and parallel therewith, are strips K and D’
attached to the upper and lower walls of the
casing A, respectively. These stripsor blocks
are notched at intervals to receive ear-plates
%, supported pivotally upon a rod or shaft,
I, which passes through the lugs formed in
each plate by said notches. The plates I" are
arranged in pairs, and between each pair is
JOtlrnaled an idle-roll, EY the periphery of
which lies in close pr ommlty to the belt C of
one of the pulleys B°. For the purpose of
economizing space the rolls supported by the
upper block, L5, are so arranged as to alter-
nate with those mounted i1n the lower block,
I', substantially as shown in Figs. 1 and 3.
Each pair of ear-plates I embraces a plate,
I, which is inserted between them and fast-
ened by rivets or otherwise. Each plate F is
attached by its edge to a flexible diaphragm,
I, which may be formed of leather, rubber,
or other suitable material, and to “]]1(,]] the
plates F-are preferably glued

It will be understood that there are two
separate diaphragms, I, for the two series of
plates I, the members of the latter alternat-
ing mth cach other in the manner already
described in connection with the idle-rolls B,
Each diaphragm ¥’ has support upon a block,
G,extending from side to side of the, machine-
msmg In each block G, I form a series of
air cells or chambers, Gr" corresponding in
number and arrangement with the nu mber and

" position of the pl’ates I¥ upon the overlying

50
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diaphragm, the latter having support upon
both sides of each air-cell by means of inter-
mediate septa, g, forming part of the block G,
and to which the diaphragm is glued or fast-
ened in any suitable manner. To each plate
F, nearits outer extremity, is fastened aspring,
I hfwmn' its other end passed through or at-
tached to the face of the opposite block, G.
These springs are, as nearly as posqble of
equal tension, and by their action the outer

" ends of the diaphragm-plates F in both series

60

are drawn toward each other. This move-
ment, as will readily be seen from the draw-
ings, throws the idle-rolls E*in both series to-
ward the pulleys B’, and causes them to make
contact with the belts C upon thatside of each
pulley which 1s most remote from -the point

where the draft of the belt i8 directly exerted.
Each of the air-cells ¢’ is preferably increased
in depth from 1ts inner toward 1ts outer end,

| and each cell communicates wibh the outer air
by a duect, ¢, leading from the outer end of

the cell to an opening or mouth, g% situated
in a horizontalline drawn cenbral] y across the
outer end or head of the casing. The duets
leading from both series of air-cells havetheir
mouths situated in the same horizontal plave,
and they are therefore inclined from the up-

per and lower blocks, G, as shown in Fig. 1.

The ducts ¢" may, 1f deswed be cut in Vertlcal
parallel planes; but as the music-paper or
perforated sheets used in this class of instru-

ments is preferably of narrow width compared

with the casing A, it is desirable to group the
outer ends or mouths of the air-ducts within
an area of corresponding width upon the end
of the casing. 'To this end, therefore, 1 give

‘to the ducts in each series a converging ar:
rangement, substantially as shown in dotted

70
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lines in Fig. 3. By this construction I am

‘able to operate an instrument which is coex-

tensive with the manual by a perforate sheeb |

of a few inches in width.
Between the two converging series of air-

QO

‘ducts leading from the upper and lower series- -

of alternating air-cells, and within the solid .

head of the casing A, is formed a continuous
exhaust - chamber, I coextensive with the
double series of air- ce]]s G’, and communicat-

through the wall inclosing the exhaust chani-
ber,and opening into the duct& 9. Thecham-
ber I is connected in any suitable manner with
an air-exhaust—such, for example, as a com-
mon exhaust - bellows.
‘When used with an organ, it may be ea:h:mst
ed by the air-pump of the instrument. In
either case the exhaust-chamber may be con-
veniently supplied with a pipe -elbow, J
adapted to receive a flexible tube, K’

shown in Fig. 3, and this tube may ]wae a
splicing- thmlble K% constructed to engage

with a valved spout I , attached to elthel the‘

bellows or to the organ-pump.

05"

‘ing with each by meansof apertures ¢, pierced -

LCO

(Shown in Fig. 4.) -

IC5

I1O -

It will readlly be seen that by closing the

air-ducts ¢ and exhausting or partly exh‘tust
ing the air from the chamber I atmospheric
pressure will be exerted upon the outer sur-
faces of the two diaphragms I". This press-

Iy

ure will overcome the tensionof the springs f

and draw the outer extremities of the plates
F apart, this operation being readily accom-

plished by each diaphragm, which is given a
little slackness over each rLir cell. Thismove-
ment, effected by the partial exhaustion of the
cells, although slight in degree, is sufficient to

I20

remove all the 1dle rolls KE* from contact with

the pulleys and their belts, in which position
they will be retained as long as the exhaust
continues, or until oneor more of the air-duects
leading to the cells are opened. This admis-
sion of air instantly restores the normal con-
ditions. - The spring or springs f, attached to
the plate overlying the cell to which air has

125
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been admitted, exerts its tension and draws -

the idle-roll aga,msb the belt and pulley, which
| immediately operate the Ley striker.

It 18
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evident, therefore, that out of the whole series
of strikers such selections may be made as are

necessary to strike a given chord by merely

admitting air to the proper cells simultaneous-
ly, and in like manner, by a proper consccu-
tive selection of cells and admission of alr
thereto in the proper order and combination,
the mechanism may be made to operate the
keys of a musical instrument and render any
ogiven musical composition. This selection 18
cifected by a musie-sheet, M, 1n which perfo-
rations are formed corresponding in their
relative length and arrangement with the value
of the several notes and their harmonious
combinations as expressed upon the musical
staff or score. This sheet is drawn, with a
properly-regulated feed, over the end of the

casing A, which 18 rounded in order to ac-

commodate 1ts movement.

As already mentioned, the mouths ¢ of the
alr-ducts are arranged 1n a limited space on
the end of the casing, the intervals between
them being made to correspond with the dis-
tance between the longitudinal lines of open-
ings or ]IOtO-‘)leOI“LBIOI]S cut in the paper
sheet.
nal series of such openings pass over the open
ends of the several duets, each opening admit-
ting alr to the corresponding alr-cell througi-

out the period of time required for the pas-

sage of the note-opening over the mouth of the
duct leading thereto, permitting the spring f,
attached to “the couesyondmg plate I', to ef-
feet an operative engagement of the roll I
with the belt C, and to maintain such engage-
ment during the time occupied by the passage
of the note-opening over the mouth of the
duet. The result ol this engagement of the
idle-rell with the belt and the pulley 18 the
instantancous striking and the holding of the
proper key during the time necessary to ex-
press the value of the note sounded, the key
being struck the instant the note-perforation
reaches and opens the mouth of the air-duet,
and being held during the time the Iatter re-
mains open, or, in other words, during the pe-
riod occupied by the note-opening in passing
over the mounth of the duct.

The holding of the note to give 1t 1ls truoe
relative value i accomplished by the slip of
the friction-disks I3® upon the parallel facesof
This opemtion will be clearly
anderstood {rom Figs. 1 and 3, from which 1¢
will be seen thatw hen any one of theidle-rolls
It makes engagement with and binds the belt
C upon the (,onllunous]} -revolving pulley the
latter will instantly operate the Loy striker D
and depress the key of the manual to1ts low-
est point.  As this point 1s reached the re-
sistance of the key overcomes the fricticnal
hold of the washers I, and the pulley slips
between them, holding the key down, but
without obstrueting the rotation of the shaft
B as long as the air-duet ¢ remains open.
In this manner the key is held by a constant
and continuous tension of the belt so long as
the note-opening in the musice-sheet 18 travers-

In this manner the several longitudi-.

- &
e

ing the open end of the air-duct. Theinstant
the 1imperforate portion of said sheet closes
the duct the exhaust again draws the dia-

- phragm mward and the operative engage-

ment between the belt C and its pulley 18 ter-
minated, swhercupon the spring of the key re-
stores both it and the key-striker to their
original posifion.

In Fig. b of the drawings I have shown sub-
stantially the same mechanisin as that I have
desceribed combined with a key-striker of
different form and arrangement, and with
what may be termed ‘‘ expression mechanism.”’
In this figure, which shows a full-sized section
of my key-board 1nstrument, the casing is ex-
tended over the manual K, and instead of
levers fulernmed upon and extending from the
casing, as shown 1n Fig. 1, I employ vertical
striker-bars DY, moving in suitable sockets in
the casing and connected directly to the belts
C. The ends of these bars are shod with ruab-
ber or felt, d, and rest divectly upon the keys
of the nstrument, as shown. The consirue-
tion of the operative parts being the same,
with the above exception, as that already de-
scribed, T mount 1n recesses N, formed in the
walls of the casing, rock-shafts I’, having fin-
coers or lugs » projecting from one side and
engaging with cams ™l carried by a cam-shaft,
1", which is provided at one end with a knob,
crank, or other deviee, 7, by which the shaft
may be rotated. Upon the side opposite the
fingers » the shafts 2 have arms 17, which
project toward the front, the interval between
sald arms belng such as to bring them De-

tween the plates I 1in the adjacent series and

opposite the plates 1n the opposite and more
distant series. Thesprings 7, connected to the
latter, havetheir ends earried through the wall
of the casing and connected to the e\u emities
of the arms 17 By giving the cam-shaft IV a
partial revolution the arms 1 will be thrown
outward, thereby increasing the tension of all
the springs f throughout the series. The re-
Suli of this increase in tension of said springs
that as the air rushes 1mnto the air-cells
‘111 ongh the duets ¢ the rolls 159 will be thrown
more shar ply and foreibly against the belts C,
thereby insuring the 11]bt‘111[£1n(30u§ action of
the key- strikers and giving a sharply-defined
staceato clfeet, which may be niore or less in-
creased by incereasing the speed of the main
shalt. ©On the other hand, by modilying the
force with whieh the rolls ¥ bear asainst the
pulleys I, the expression may be 1110(11[1611 as
14 1s evident that it the rolls have but f:]]ﬂllt
bearing the belts will nob at once and bhmply
1(}1«.13011(1 when pressed upon the constantly-
revolving pullieys, and the stroke of ihe_ bars
D7 will bL light.

In the torm ol 1nstrument shown in Fig. b
the shaft B is revolved by miter-gears, nmtwn
being communicated [romashalt, 0. (Shown
1 Eig. 6.) A bely and pulley or any other
suitable deviee may be substituted therefor,
if desired. Theperfor %Led sheet M is fed from

| a roll, I, journaled under the casing A, to a
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- K% whieh carry the idle-roll I,
moves toward the pulley B’ it presses the rack -
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take-up roll, R/, above and in rear of the for-
ward portion of the case. In passing from
one roll to the other the paper is drawn over
the rounded front of the casing, and over the
open ends ¢* of the air-ducts, with which the
longitudinal series of note - openings regis-
ters The take-up roll R may be rotated from

the main shatt B by gearing 01’ any kind, orin

any desired manner.

I propose to attach the instrument shown

in Fig. 5 to the mantal by means of clamps
of the pattern illustrated in Fig. 6. These
consist, essentially, of an angle- p]ate S, ad-
justable upon the casing by means of a set-

screw, 8, which engages with a slotted portion,

s, of the clamp, the latter being faced with
rabber or cloth to prevent marring of the var-
nish. Upon the other end of the ecasing I

mount an adjustable block, §° through which

is tapped aset-serew, 5%, having a clamp-plate,
S’, swiveled upon its end. This plate is, like

the other, faced with any suitable material—

such as rubber o1 felt—and said clamps are

adapted to bear against the finish at each end

of the manual. By the adjustment of the
parts by means of the set-serews s and the
slotted parts s’ and s, 1 adapt the instrument
to manuals of different range.

In Fig. 2 of the drawings I have shown a
modified construction, W]:nch consists in the
substitution of a rack-bar, !, or any other
suitably-roughened strip, in place of the belt
C. This strip or baris pivotally connected to
the striker D, and is guided or laterally sup-
ported by lugsl projecting from the ear-plates
Asthe latter

or roughened strip ¢" against the rabber tire
of the pulley, the operatlon of parts being sub-

stantially similar with that already descmbed

I may use a similar device in connection with
the vertical striker shown in I'ig.5 by simply
interposing a lever between the striker D’ and
a rack-bar, {', similar to that described.

In constructmcr the instrument shown in
Fig. 5 I make the head X in one or in two
solid portions, in each of Wth]l are formed
the alternating air - ducts, ¢/, separated from
each other by solid strips ofthe wood. These
ducts are grooved out upon the converging
surfaces ot a V-shaped space formed centrally
inthe head X, and which receives the exhaust-
chamber I, the walls whereof lie against and
are glued to the wooden septa ]ymo' between
the air-ducts. In other respects the construc-
tion of the casing is obvious and requires no
description. |

The diaphragms I may each be formed of
a continuous strip of leather or other mate-
rial, or they may be composed of separate
pleces one to each air-cell. In either case
the flexible material is attached by glue or
nails to the solid septa g, lying between the
cells.

In the form of appal atus shown in TFligs, 1
and 3, I place a double-cam shaft, I?, between

346,238

F. By turning this shaft the double cam is

brought into contact with the edges of the

plates, rocking them apart against the ten-

sion of the springs f. This withdraws all the
roils I&* from the pulleys, and enables the
main shaft to be turned to reroll the paper, and
for other purposes. A crank-arm, F° 18 at-
tached to the end of this shaft, as shown in
Fig. 3.

In my application filed April 23, 1884, Se-
rial No. 129,014, I have shown a Sllpplnﬂ' mo-
tor-gear held by a friction-cluteh and engag-
ing with rack-bars, by which the keys of the
instrument are operated. -In my application
filed March 7, 1884, Serial No. 123,444, I have
showna pulley driven by a similar clutch and
operating a belt connected with the key-strik-
er.

Having thus described my mventlon what
I claim, and desire to secure by Letters Patent
of the Unlted States, 15—

1. In akey-board instrument, the combi-
nation, with a series of key- strikers acting
upon the manual, of a series of belts and pul-
leys actuating said strikers, a corresponding
series of rolls effecting operative engagement
between the belts and pulleys, and aseries of
pneumatics covered by a flexible diaphragm
or diaphragms, upon which said rolls are

I do not, therefore, broadly claim said de-
vices 1n this apphcatlon

]O

80

9:

mounted, substantially as and for the purpose' | '

descnbed
2. In a key-board instrument, the combi-

10G

nation,with a key-striker,of a device whereby

sald striker is operated, a pulley actuating said

‘device, an idle-roll journaled in bearings car-

ried by a flexible diaphragm, and means for

-exhausting the air from and admitting it to

a space behind said diaphragm, substantially
as and for the purpose described.

3. Ina key-board instrument, the combina-
tion, with a flexible diaphragm having an air-
space behind. 1t, of an 1dle-roll journaled in

supports carried by said diaphragm, a pulley
carried by friction-disks rigidly mounted up-
on a continuously-revolving shaft, a spring

normally drawing said roll against an actuat-

ing device interposed between 1t and the pul-
ley, and means for varying the tension of said
spring, substantially as and for the purpose
descmbed

4. In a key -board mstrumenb the combina-
tion, with a key-striker, of a contmuously re-
volving shaft, a pulley loosely mounted there-
on, a shoe or tire upon said pulley, formed of
rabber or other adhesive material, an actuat-
ing device connected with the key- Stnker, and
a Vlbratmg bracket or bearing carrying a roll

which is by the action of the corresponding

preumatic thrown against the pulley, for

increasing the contact between said actuating
device and the pulley, substantially as and for
the purpose described.

5. In a key-board instrument, the combma-
tion, with a continuously- revolvmg pulley, of
an idle-roll journaled in plates rocking upon

the two alternating series of pwoted plates | a ﬁxed support, an actuating device between
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the roll and the pulley, a flexible diaphragm
connected with the plates carrying the idle-
roll, means for exhausting the air from behind
said diaphragm, a spring normally drawing
the idle-roll toward the pulley, and a 1)(311‘0-
raved sheet moving over the mouth of a duct
leading to an air- cell hehind said diaphragm,
substqntml v as and for the purpose described.

6. In a key-board instrument, the combina-
tion, with a series of idle- mlls journaled in
phtes mounted upon a flexible diaphragm or
diaphragms, of a series of air-cells behind said
diaphragm, springs drawing said plates in onc
direction , exhaust mechanism formoving them
in the opposite direction, and means for in-
creasing and declmsinn the tension of said
springs, substantially as and for the purpose
described. |

7. Ina key-board instrument, the combina-
tion, with a key-striker, of a belt directly con-
neeted therew 1th, a con‘rmuomly revolving

pulley,over wluch sald belbis carried, aspring-

actuated support carrying an idle-roll, which
18 adapted to engage with the belt and pulley
and Increase the {rictional contact bebween
them, and means for varying the tension of
the spring actuating such support, substan-
tially as described.

S. In a key-board instrument, the combina-
tion, with a series of plates 1ockmn upoun 4
fixed support, of idle-rolls Jourmled 1n said
plates, springs connected to the latter and
rocking them in one dircetion, a rock-shafb
carrying arms,to which the ends ofsaid springs
arec fastencd, and a ecam actuating said rock-
shatl,to 1ncrease or diminish the tension of the
springs, substantially as and for the purpose
deseribed.

9. In a key-board instrument, the combina-
bion,with a series of vertical Ley -strikers rest-
g upon the manual, of belts connected there-
to and earried over continuously-revolving
pulleys, {riction-disks, between which said pul
leys are clutehed, and vibrating brackets ear-
rying rolls which arve by the action of the cotr-
responding pneumatics thrown against the
pulleys, for increasing the frictional contact
between the pulleys and belts, for the purpose
set forth.

10. Ina key-board instrument, the combina-
tion, with a’continuously-revolving shaft, of

—

]

washers splined thereupon, spring-bushings
surrounding said shaift between the washers,
and pulleys loosely mounted upon said bush-
1mngsand clutched by the washers, substantially
as and for the purpose described.

11. Inakey-boardinstrument, the combina-
tion, with & continuously-revolving pulley,
and a roil journaled in a rocking support ad-

jacent to said pualley, of an intermediate bar

or strip connected with the key-striker, and
a bracket pivoted upon a rigid support and
connected with the expanding and collapsing
diaphragm covering the adjacent and corre-
sponding pneumatic, for throwing the roll
against said strip and effecting an operative

engagement between the latter and the pul
substantially asand for the purpose desert

12, In a key-board instrument, two alter-
nasing series of pivoted piates carrying idle-
rolls, two diaphragms underlying said plates,
two correspondingly-alternated series of air-
cells arranged behind the diaphragms, and
air-duets leading from said cells and converg-
1ng from both series to a commonline upon the
end of the casing, substantially as and for the
puarpose deseribed.

13. In a key-board instrument, a double
series of alternating air-cells formed within
the body of the casing, a double series of alr-
duets leading irom sald cells through the
solid detachable end of the casing and con-
verging to 2 common line, and an e:ﬂth"mstmn-
chamber contained within triangular walls
and set withinthe angle of convergence of the
duets,with cach of which 16 communicates by
a suitable opening, substantially as described.

14, Ina key-board instrument, the combina-
tion,with 1dle-rolls journaled in a double se-
ries of alternating supports, each pivotedtoa
fixed base, of springs attached to and drawing
satd supports toward each other,and a double-
cam shatt between the two series of supports,
whereby they are rocked upon their pivots
against the tension ofthe spring, substantially
as deseribed.

Integtimony whercof 1 affix my signatare in
presence of two witnesses.

ROSWIELL-T

. SMITH.
Witnesses:

JEROMI A, BLANCITARD,

Mrs. J. A, BLANCHARD,
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