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[

HENRY B. MORRIS, SAMUEL R. TISDEL, AND FRED. LABAR, OF ITHACA, NEW
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'~ MECHANIGAL MUSICAL INSTRUMENT.

SPECIFICATION forming part of Letters Pa_tent.No. 363,841, dated May 31, 1887.

Application filed Se].tember EH, 1¥86. = Ser’al No. ﬂii,lﬁﬁ; {No morlel.)

Lo all whom it may concern: ;
Be 1t known that we, HENRY B. MORRIS,

- SAMULEL R. Tispern, and FRED. LABAR, all
~citizens of the United States, residing at Ith-
‘5 aca, Tompking county, in the State of New

York, have invented certain new and useful
Improvements in Mechanical Musical Instru-
ments, of which the following is a full, ¢lear,
aud cxact dcseription, such as will enable oth- |
1o ers skilled in the art to which it appertains to
- construct and use the same, reference being
had to the accompanying drawings, which form
a part of this specification. | |
This invention relates to that class of me-
15 chanical musical instrumentsin which the mu-
stc 18 produced by projections upon the sur-
face of a slowly-turning eylinder, which pro-
jections, in revolving, actuate, in the case of
wind-instruments, the keys or valves control-
20 ling the passage of air {through the reeds or
- pipes, and In musical boxes the sonorous
tongues. |

T'he object of our invention 18 to provide
means for causing such an instrument to repeat
its music without readjustment by the oper-
ator and also to enable it to be played with
the feet by means of a pedal.. The first-named
object 18 effected by the employment of a mu-
sic-cylinder upon which the projections are
spiraliy arranged, the eylinder being made to
movespirally as the tuneis played by means of
amale screw,whichscrew is afterward released
fromengagementwithitscorresponding female,
and then acts as a cam to foree the cylinder |
away irom the music-keys during its return to
the place of beginning. The performer is en-
abled to play the instrument with the feet by
means of a treadle and balance-wheel con-
nected through the medium of a revolving
shaft with @ worm and worm-wheel by which
the cylinder 1s revolved. -

Referring to the drawings, Figure I isagen- !
cral view of the upper part of our improved
instrument, the music-cylinder being removed,
the better to exhibit the working parts. = Tig.
11 is asectional side elevation of the whole in-
strument, the section being taken upon the
dotted line a a, Fig. 1. Iig. IIl is a front
elevation, partly 1n section, of the mechanism
so for operating the music-cylinder, the section
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.The upper portion of each key is arranged to

being taken on the dotted line b b, Fig. IL. |

[ig. IV is a plan of the same parts of the in-
strament, the music-cylinder being removed;

and Fig. V is a detail in side elevation, show-

ing the position of the niale serew during the 53
return of the musie-cylinder.
The various working-parts of the instru-

{ ment are mounted in and upon a case, A,

whose horizontal section is rectangnlar. The
top of said case is partly covered by the hori- 6o
zontal board B, which we call the *“ action-
hoard.” The remaining portion of the top

| of the case is covered by the key-board C,
{ which is inclined at an angle of about thirty

degrees from a vertical plane, and by the hori- 63
zontal top board, D. Theendsofthecase are
made to conform in shape to the position of
the boards B, C, and D.

Within the case, at the baek side thereof, is
situated a wind-trunk, E, by which the wind
is conveyed from the pumping-bellows I to
the receiving-bellows (. Said receiving-bel-
lows is attached partly to theunderside of the
action-board B and partly to cleatsfixed upon -
the inside of the case. The receiving-bellows 75
expands downwardly, the pressure of air being
regulated by springs G'. The pumping-bel-
lows F is attached to the lower side of the sta-
tionary horizontal board F'. The music-reeds
H are mounted in a reed-board, H’, attached 8o
to the rear side of the key-board C, which is
pierced with holes corresponding with the .
chambers in the reed-board, -

- We will now describe the mechanism imme-
diately connected with the music-eylinder. To
the action-board B and key-board Cis rigidly
attached a piece of metal, I, to be known as
the ‘‘key-frame.”” The middle portion of said
key-frame is straight, its lower sides conform-
ing to the boards B and C. Twoarms, I’I%, are 9o
formed apon the key-frame at a convenient
distance apart, projecting upwardly at the same
angle as thekey-board C,upon which said arms
rest. ‘T'be key-frame I is bent horizontally at
its ends at right angles, thus forming two hori-
zontal arms, I* I, which arms rest npon the
action-board B. Upon the horizontal arm I°
18 formed a projection, 1°, which extends up-
wardly, and will be further deseribed.

K K are the music-keys, formed of metal.
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cover a corresponding reed-hele in the key-
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board, and the opposite ends of the keys are
formed into marrow tongues, bent upwardly,
so as to be acted upon by the projections upon
the music - cylinder. The keys are.pivoted
near their centers upon a straight rod, K,
whose ends are supported by passing thmunh
holesin the arms 1* 1° of the key-frame. Said
keys are kept normally closed by means of
springs I

The music-cylinder J is supported upon a
partof theinstrument which wecall the ‘‘cyl-

Cinder-frame.”’ Said eylinder-frame consists of

.q
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a straight bar of metal, L, upon which are
formed, at or near one end, two similar parallel
upright projections, I I°. At the opposite
end of said bar is formed an upright bifurcated
projection, I'. The cylinder-frame is pivoted
horizontally at the ends of the bar 1, between
the arms I' and I’ of the key-frame, so that
said cylinder-frame may be oscillated upon its
pivotal bearings.

M is a shaft journaled honxzontfﬂly in the
upper part of the projections I 17 of the cyl-
inder-frame. Detween said parts I and 17 a
sleeve, ! M, is mounted npon the shaft M, said
sieeve bemg provided with a feather, Wthh
engages with a longitudinal groove in said
Slmft so that the sleeve will revolve with the
ShafL at the same time leaving the shalt [ree
to movelonrrltudmallly to and 11‘0 thr ough the
sleeve and thouﬂ"h its bearings in I and L~
A worm-wheel, M , 1s rigidly fmttaehed to sleeve
M. Adlwlnn mm MF, 1s rigidly attached to
the shatt M, near the end of sald shaft adjoln-
ing the bem‘mw in I, Said driving-arm 1s
promded with a short proj ectm pin, M‘? par-
allel with shaft D.

In the two upper parts of the bifurcated
projection I” of the cylinder-frame is journaled
a shaft,N,opposite to and in line with the shalft
M Just deseribed. Said shaft N is provided
with two short pins, N N* which pass through
it, projecting at each Slde the pin N’ bemn
phe(,d near the inner end of the shaft and N’
between the bearings. A coiled spring, N7,
encircles the shaft, pressing against pin N* and
the outer bearing-piece, so as to force the shaft
N longitudinaily 'Low'm d theshaft M. A disk,
N, or other equivalent device, 18 attached £
the outer end of shaft N, whereby it may be
pulled backward ag&msb the pressure of the
spring N°.

The music- cyhndev J is plerced with two
central holes in its ends and a single eccen-
trie hole in one end eorresponding with the
eccentric position of the pin M. When a
cylinder is to be placed in the instrament, the

shaft N is retracted and the holes in one end

of the cylinder placed upon the pin M"and
the projecting end of the shalt M. 'Then the
shaft N, being relcased, enters the central hole
in the end of the cylmder adjoining it, press-
ing said cylinder through the medium of the
pin N, toward the shaft M.
]‘rom the above description it is plain that
the musie-eylinder, supported upon the gshafts

per portion of the proj

jecting radially therefrom. "L'he outer portion

| ward and from the keys K by the oscillation of

the eylinder-frame upon its pivots. Said eyl
inder and said shafts ean be revolved and can 7o
also move longitudinally for a short distance.
Upon the outer end of the shalt M 1s rigidly
mounted aleft-hand ratchet- thread malescrew,
M>, which engages with a corresponding mu-
tilated female serew, 1, formed upon thie up-
ecting standard 1° of the
key-frame. Sald male and female serews are
so arranged that when the male serew M is
brought into engagement with the female by
sull%mﬂ the e;lmdmamnm the musie-cyl-
inder shall be at the proper distance from the
keys for playing upon them. The music-eyl-
inder is retained in this position while a tune
is being played by means of a hook, M’ formed
of a flat piece of metal pivoted at its rear end
to the upper part of the projection 1* and ar-
ranged to oscillate vertically below the shalt
M. Said hook is eaused to press upwardly by
means of a coiled spring, M', atliached to the
hoolk and to the standard 1°. Theinner curved
portion of the hook M'is fitted to the shaft
M, which it normally embraces. When sald
.10011 is depressed, said shalt is released from
it, and the cylinder-frame may then be oscil-
lated,asabove described. Theouterextremity,
M of the hook is prolonged upwardly, pref-
eml}]y at an angle of about thirty degrees from
a vertical line, so that when said hool has been
depressed and shaft M released the hook shall
draw itself by its upward pressure into gear
again with saidshaft M, the inclined ]_)1"01011 aed
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portion M’® of said hook operating to draw

shaft M back to its normal position. DI’ 1is a

pin rigidly attached to the shaft M, and pro-

105
of said pin is bent at a right angle, the bent
portion being parallel with shatt M. Said pin

M” is employed to depress the hoolk M abt the
proper time, as will be hereinalter deseribed.

A rotary motion is imparted to the shaft M 110

by means of a worm, O, {ixed upon the hori-

zontal revolving Slmlt P sald worm engaging
with the worm-wheel M%. Said shaft P is dis.
posed perpendicularly to the shaft M, and is
journaled in a standard, I, mounted upon the
action-board B. A crank, % is formed in
shatt I’,; whereby the pumping-bellows It is
operated through the medium of the eonnect-
ing-rod 1”.

The shaft P passes Uuonfﬂl the wind-chest
of the instrument, being Smmbly packed to
prevent the escape of ﬂ,ir, and is prolonged be-
vond the rear side ol the case, in which it 1s
journaled. Said shalt is actuated by a pulley,
Y, attached thereto at the back side of the
case,and driven,through the mediam ofa band,
P, by a pulley, I}’, attached to a horizontal
shaft, Iy, situated in the lower part of the case
of the instrument. Saild shaft I} is parallel
with shaft P, and isactuated by the treadle S ¢
through the medium of a con necbmg -rod, S,
and cmnk V. A fly-wheel, R is 1’11101111[38{1
upon the shaft R to insure continuous rotary

(15
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M and N, can be readily moved laterally to- | motion.
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The music-eylinder J is prowded with radial | of fune is desn'ed the music- cylinder is Te-

projections J” for actuating the keys K, said
projections being dlsposed along the convolu
tions of a spiral line. Theplteh of said spiral
is the same as that of the screw M>.

When a music-eylinder is placed in the in-

- strument and the working parts are operated,

10
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a rotary motion 1s imparted to the shaft M and
music-cylinder by the means above described,
sald shaft M being embraced by the hook MG
so that the music-cylinder is thereby 1eta1ned
at the proper distance from the keys K and

the ratchet-screw M®is retained in engagement

with its corresponding mutilated felnale sScrew
I'. The operation of said serew M? results in
a spiral movenent of the musi¢-cylinder, and
since the projections J’ upon the surface of said
cylinder are arranged upon a spiral Iline of the
same pitch as serew M, said projections J’ are

kept 1n proper longitudinal position for oper-
In this way |

ating their appropriate keys.
the cylinder may be made to perform any pre-
determined number of spiral revolutions dur-
ing the playing of the music arranged upon it,
the keys K being separated from one another
by a distance equal to the piteh of the screw
M° multipiied by the number of revolutions
that the eylinder is arranged to make.

When the music-cylinder has completed its |
last revolution, the bent pin M°, having been
- advanced spirally toward the hook M°, strikes

the upper side of said hook near its fulerum,
thereby depressing said hook far enough to re-
lease theshaft M. The cylinder- frame Lisnow
free to oscillate, and the spring-pressure of the

‘shait N against the music-eylinder causes said -
cylinder, _
longitudinally to their original position.

“and with 1t the shaft M, to retreat
It
18 very important that when the musie-cylin-
der retreats the projections J" upon its surface
shall notstrike the keys K. The music-cylin-
der is therefore withdrawn laterally out of
reach of said keys by the oscillation of the cyl-

inder-frame I.. This oscillating movement is -

effected by the action of the inclined flanks of
the threads of the ratchet-screw M° upon the
corresponding inclined flanks of the station-
ary female threads I, said threads in disen-
gaging acting nupon one another as cams or
inclined planes, to impart a lateral movement

- to the shaft M and its connectionsat the befrm
- ning of its retreat.

55
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The wmusic- cylinder is prev euted from re-
treating too far by the driving-arm M?® strik-
ing the projection L? of the cylindel frame,.

Assoon as thie retreat of the music-cylinder,
above described, has been effected, said eylin-
der and its eonneetlons are 1mmedlate]y re-
turned to their normal posifion by the upward
pressure of the hook M® which, by means of its
inclined surface M° gathers the shaft M into
re engagement with said hook. In this man-
ner, as will be readily seen, the tune may be
repeated and the performancecontinued aslong
as desired without any readjustment of the

lengthwise.

moved and anothex substituted in 1ts place.
The ratchet-shaped threads of the serew M?
have one flank inclined at about the usual

70

angle of V-threads, the opposite flank being

hke that of a square thread. The object ot

this construction is to make the threads as

deep as possible, thereby causing’ a greater
oscillation of the cylinder-frame -than would
be the case if threads of equal piteh were used
of the ordinary V shape, since the latter would

be only one-half the depth of a ratchet-shaped

thread of the same inclination and pitch.

- In most musical instruments which are
played by projections upon arevolving cylin-
der, salid c¢cylinder is made to revolve in a

p]fme, and periodically moved lengthwise by

a cam or other equivalent device. This ar-

rangement makes it necessary to leave a blank

space upon that portion of the cylinder which
adjoins the keys when the lengthwise move-
ment 1s made. Consequently, it is necessary

In such instroments, that the tunes shall be

very short, embracing only one turn of the
cylinder, because there must be an interrup-
tion of the musie while the cylinder is moved

continuous through sevelal revolutions; but
in all spir ally playmo* instruments her etofme
made the music-eylinderadvances and retreats
in the same axial line. It 1s therefore neces-
sary to move all the keys themselves out of

reach of the cylinder.during its retreat by

levers or other devices requiring special
manipulation. It willreadily beseenthatboth

JO

In instruments played by a
| pually revolving cylinder these fr equent in-
terruptions do not occur, since the musie is

935

100

the disadvantages above named are overcome

by ourimproved construction, which resultsin

automatically moving the cylmder laterally
out of reach of the L.eys during its retreat.

Having fully described our invention, nbaﬁ

we clfum and desire to secure by Lettms]?a,b
ent, 18—

ey

110

1 In a mechanical musical 1nstlument in

combination with the music-keys of s 31(1 in-

strument, aspirally-revolving musie-eylinder,

sald music-cylinder being :111&110‘6(1 to Opelate
said keys during ifs spiral advance and to be
moved latemlly away from said keys during
its retreat, substantially as :111(1 for the pur-
poses set f01 th.

2. In a mechanical musiecal mstmment in

~combination with the oscillating Cyhnder-

frame L, the shafts M N, said shafts being jour-
naled upon sald cyllndel frame and arranged
to operate substantially as and for the pur-
poses described.

3. In a mechanical musiecal mstlument in

combination with the shaft M, the sleeve M’

and worm-wheel M?, constr acted and ar ranged
to operate substantiallyas set forth.

4. In a mechanical musical instrument, in
combination with the oscrllating cylmdel

frame L, shaft M, journaled upon said cylin-

working pm ts by the operator. W henachange | frame, sleeve M, and worm- wheel M? the worm

P15

130
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O and shaft I?, constructed and arranged {o |

operate &ubstantmlly as and for the purposecs
SGU 101(3]1

In a mechanical musieal instrument, in
emnbmablon with the shaft M, journaled npon
the oscillating eylinder-frame 1., the serew M2,
rigidly at{ached to said shaft, substantially as
described. * |

6. In a meehanical musical insirament, 1n
combination with theshaft M, journaied upon
the oscillating cylinder-frame I, and screw
NP, rigidly attached to suid shaft, the station-
ary mutilated female screw I, SMd parts be-
ing constructed and arranged to operate sub-
st&nti ally as and for the purposces set forth.

7. In a mechanical musical instrument, the
combination, substantially as before set forth,
of the oscillating cylinder-frame I, shafts DM
and N, journaled upon said eylinder-{rante,
screw M°, and mutilated female serew 17, with
the music-eylinder J, projections J” upon the
surface of said music-cylinder, and keys K,

sald parts being constructed and arranged

with reference to each other substantially as
and for the purposes described.

8. In a meechanical musical instrument, in
combination with the oscillating cblludcr*
frame L, shaft M, journaled upon said cylin-
der-frame, screw DM, and mutilated {emale
serew I, the hook M°, constructed and ar ranged
to opuflte Sl”leL:‘tl}t]‘ﬂlY as and for the pur-
poeses seb forth.

363,841

9. In a mechanical musical instrument, n
combination with the oscillating cylinder-
frame L, shaft M, journaled upon sald cylinder-
frame, screw M°, mutilated female screw I', and

- hook M“ the pin M, rigidly attached to the

shaft M, said parts being arranged with refer-
ence to each other substantially as and for
the purposes described.

10, In a mechanical musical instruament, 1in

combination with the oscillating cylinder-
frame L, shafts M and N, journaled upon said
cylinder-frame, spring NY, serew M?, mutilated
female serew 17, and hook M the music-cylin-
der J, projections J upon said musiec-cylinder,
and keys I, said parts being arranged with
reference o each other substantially as and
for the purposes described. |

11. In a mechanical musical instrument, 11
combination with the music-cylinderdJ, driver-
arm MY shaft M, worm-wheel M?* worm O,
and shaft P, the shaft R, {ly-wheel R* crank
', connecting-rod J, treadle 3, and means,
actunated by said shaft R, for imparting motion
to said shaft I, substantially as-and for the
purposes deseribed. |

HENRY B. MORRIS.
SAMUIL R, TISDEL.
FRIED. LABAR.
Witnesses:
W. D. CLINTON,
V. D. HURrRLBUT.
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