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To all whom it may comcern:
Be it known that I, Joux McTaymaNy, of

- Providence, in the county of Providence and

State of Rhode Island, have invented certain
new and useful Improvements in Mechanical
Musical Instruments, of which the following
1s a specification. '

This invention has relation to mechanical

musical imstruments. Its objects are, first,

thé provision of an instrument with which

may be employed a selector of indeterminate
length, whereby musical compositions may
be reproduced without regard to the number
of measures; second, to provide an instru-

ment of the class named whereby a greater

variety of tone-producers may be used, finer

_effects may be obtained, and musical compo-

sitions of a higher grade of excellence may be
performed than heretofore, and, third, to
provide an Instrument havine certain im-
provements whereby 1t is rendered strong
and durable and unlikely to get out of order
or to be injured when subjected to ordinary
use.

e
LT

The action operates upon two or more dif- |

ferent kinds of sounding devices or tone-pro-
ducers, although this is not essential in the
simplest form: of the invention. To make
clear this feature of the invention, the instru-

ment 18 Ulustrated as being provided with

two musical combs and with a set of strings
such as those of an autoharp. The action
includes a plurality of pickers which directly
engage the tongues of the combs, and a plu-
rality of string-vibrators, actuated by said
pickers, to engage and release the strings in
predetermined order to cause them to sound
in unison with the combs. The invention
contemplates, however, the substitution of
other tomne-producers for those illustrated,
and the employment of reeds in lieu of the
strings- would: not be a departure from the
imnvention. |

On the accompanying drawings, Figure 1
represents n plan view a mechanical musical
mstrument embodying the invention. Tig.
2 represents a side elevation of the same.
Kigs. 3 and 4 represent sections on the line
3 3 of Fig. 1 looking in the direction of the
Iig. 5 represents a section on the
line 5 5 of Fig. 2. Fig. 6 represents a section
on line 6.6 of Fig. 2. Fig. 7 represents a sec-
tion on line 7 7 of Fig. 2.  Fig. 8 represents a
section on line 8 8 of Fig. 2. Fig. 9 repre-

ers. IMig. 10 represents a section on line 10
10 of Ing. 9. Kigs. 11 and 12 represent the
vibraters for the strings. TFig. 13 represents
the saiety-wedge. Iig. 14 represents the
salety device in engagement with the gearing
upon the first movement of the rack to ver-
tical position. Iig. 15 represents a portion
of the selector or tune-sheet.

On the drawings, 10 indicates the body of
the mstrument, which in shape is substan-
tially similar to a zither or autoharp.
body has a base-board 11, and the soundine-
board 12, upon which the frame for the action
1s supported. Across the sounding-boards
are passed the strings 13.  The frame for the
action comprises the two standards 14 15,
secured at their lower ends to the sounding-
board 12, near the side edges thereof, said
standards being arranged parallel with the
strings, as indicated. In said standards is
journaled a shaft 16 for the winding-roll,
which takes up the selector, as will be subse-
quently explained. |

The winding-roll is indicated at 17, and it

15 frictionally mounted upon the shaft, being
held between a collar 18 and a gear 19 by
rings 20 and 21, of suitable friction material,
such as leather, and by a spring 22, inter-

=3

posed between the ving 20 and the end of the

roll.  The gear 19 is pinned to the shaft and
transmits power thereto from the main
driving-shaft of the machine, as will be set
forth i detaal.

The selector is indicated at 23 and is pref-
erably formed of paper or cther flexible non-
metallic material, which may be provided in
suitable lengths. Kach selector is initially
wound upon & cylinder or roll 24, whereby it

can be sent through the mails with facility.

L
b

The body of the roll may be formed of wood,

and 1 each end is driven & pin or gudeeon:
2525, The two pins rest in open bearines 26

27, respectively, and are meaintained in place

by pivoted latches 28, held in operative POSI-
tion by springs 29, each latch having a pro-

jection 30 extending through a slot in the
standard by which it may be moved to an
moperstive position to permit the removal of
the roll 24.

- Journaled in the standard 14 is o shaft 31,
to which is attached a crank 32. The end of
the shaft 31 is slotted or erooved to receive g,

tongue on the end of the pin 25, so that when

This
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the roll 24 isinserted in the instrument the pin

95 may be engaged with the shaft 31, after
which the latches 28 hold the roll removably

in position. Springs 241 engage the end of
the roll 24 to retard its rotation, as shown in
Hig. 8.

The main driving-shaft of the instrument
is indicated at 33, and it is located below the
plane of the axes of the shafts 16 and 31. On
the end of this shaft which projects beyond
the standard 15 is secured a driving-sprocket
34 to which power may be transmitted from,
any suitable driving mechanism, such as a
spring or electric motor. In lieu of the
sprocket, however, a crank may be attached
to the shaft 33 to rotate it. This shaft
serves two functions in that it indirectly etf-
fects the feeding of the selector and the ac-
tuation of the sounding devices or tone-pro-
ducers. It is provided with a pinion 35, 1n-
termeshing with and driving a gear 56 on a
shaft 37 immediately above the shatt 33, but
below the plane of the axes of the shatts 16
and 31. The shaft 33 is likewise provided
with a cear 88, which through a train of
oears 39, 40, and 41 imparts power 1o the
cear 19 on the shaft 16, hereinbetore referred
to. The gears 39, 40, and 41 are journaled
on short shafts secured to the inner face ot
the standard 14. The selector passes irom
the roll 24 to the roll 17 over guides 42, 43,
44, and 45, but under the shalt 37, whereby
it is caused to follow a tortuous or divergent
path and to form, as it were, a loop or bend
between the guides 43 and 44. Upon the
shaft 87 is secured a grooved, fluted, or
toothed roll 46. Substantially midway be-
tween its ends this roll is equipped with a
selector-feeding sprocket 47, having teeth or
points adapted to enter one or more lines of
perforations ¥, arranged in a row in the selec-
tor substantially midway between the side
edoes thereof. The selector is provided on
either side of said row or rows of perforations
with other perforations z, which govern the
pickers. The shaft 37 is journaled in a rack,
comprising the end bars 50 and the guide 43,
to which they are pinned, this guide being
journaled at its ends in the standards 14 and
15. The said end bars are provided with
hooked projections 51 for lifting them from
horizontal to vertical position. In order to
hold the rack in a horizontal position, there
are provided two levers 52, respectively ful-
crumed at 53 and having their longer ends
connected to springs 54, as illustrated in Kigs.
3 and 4. The shorter arms of said levers

bear against the end bars 50 of the rack when

the rack is in horizontal pesition and hold 1t
vieldingly from rising. In the ends of the
shorter arms are sockets 55, with which pro-
jections 56 on the end bars 50 may be en-
oaoed, when the rack is raised to vertical po-
sition and to prevent it from accidentally
dropping to horizontal position. When in

844,310

| horizontal position, the lugs 57, projecting

laterally from the hooks 51, rest upon the
tops of the standards. The levers 52 and
spring 54 constitute one form of a spring-
lock or locking mechanism for holding the
rack in either of two positions.

In addition to the strings, which consti-
tute one form of scunding devices or tone-
producers, there are two musical combps 60
61. These combs are secured to suitable
supports and are arranged at an inclination
whereby the tongues may be simultaneously
engaged by the pickers, as will be subse-
quently explained. At the center of each
comb some teeth or tongues are omitted,
since the perforations which govern the ac-
tion of the pickers are located in the selector
on both sides of the rows of perforations by
which the selectorisfed. Where the feeding-
sprockets on the roll 46 are formed at the
ends thereof, its teeth or tongues need not be
omitted, but may extend continuously from
one end of the comb to the other.

Frictionally mounted upon the shaft 33
are a plurality of sets of pickers, there being
three pickers in each set, with their teeth or
points lying in the same plane transverse to
their axis of rotation. The pickers of each
set, are indicated at 70 71 72, respectively.
Fach picker is journaled upon a collar 73,
fitting frictionally upon the shaft 33, said col-
lar being a little wider than the picker. (See
Fig. 9.) Between each pair of the collarsis a
spacer or separator 74, which is keyed upon
the shaft to rotate therewith, and between
each set of pickers there is a thicker separator
or spacer 75, likewise keyed to the shalt.
These separatorsand pickersare all held upon.
the shaft between lock-nuts 76 77, screwed on
the ends thereof. They are all jammed
tichtly together, but inasmuch as the pickers
are thinner than their supporting-collars they
are not bound, but are free to rotate upon the

said collars or to permit the rotation of said

collars when their movement is retarded.
(See Fig. 9.) There is one set of pickers for
each tongue or each string, and each one ol
the pickers of each set causes the sounding of
hoth tongues and. of the string which corre-
sponds thereto. The pickers are preferably
in the form of star-wheels and may have any
number of teeth or points, although in the
present instance each one 1s illustrated as
having six. The outer ends of the teeth of

the pickers travel in a circle which mtersects

the path of movement of the selector, and
consequently they are arrested and held
acainst movement by the unperforated por-
tion of the selector which is passing under the
orooved roll 46. As soon as a perforation n
the selector registers with one of the teeth
the frictional engagement of the picker with
its supporting-collar and shaft is such that 1t
is carried forward with the selector until 1t 1s
engaged by a tooth on the fluted roll, which
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rotates it at a perlpheral speed equal to the
speed of movement of the selector, the other

pickers of the same set being arrested and
heldfrommovement by the unperfomte d por-
tion of the selector which immediately fol-
lows. Asthe picker is advanced by the actu-
ator another tooth or point thereof engages
a tongue ol the comb 60, while stall another
engages a tongue on the comb 61. The third
tooth effects the actuationof a string vibrator,

as will be subsequently explained. Inas-
much as there are three pickers for each
tooth.of the comb and for each string vibrator,

the pickers are caused to successively enmwe
and operate them when an elongated perfora-
tion registers. with said. pickers, “the actuation
of the sounding devices continuing until an
unperforated. portlon of the selector arrests
the further rotation or movement of the
pickers.
tive actuator for operatmo* the pickers when
permitted by the perforatiens in the selector.

The tendency oJr the shaft 33 1s to rotate all -

ol the plc,kers with 1t, but, as previously
stated, they are held: aﬂmnst rotation by the
unpe arforated portion of the selector, Wmch 1n-

tersects their path of movement as 1t passes

underneath the grooved or fluted roll 46,
and when the tooth of a picker is released
from the fluted roll the picker continues to
move until it i1s arrested by the engagement
of its teeth with another picker of the same
seft. |

The ‘“string-vibrators,” as I term those
contrivances in the action which eﬂfect the
vibration of the strings, consists of disks 80,
journaled:upon a cylmdmcal bar 81, extend-
ing between the standards of the frame and
arranged in the planeof the strings 13.  'This
bar or support 81 1s provided with a periora-
tion for each string, the: perforation being
large enough to prevent the bar bemng en-

D*ao'ed by the string: when vibrated. Each

disk is free to rotate independently of the

others and i1s held 1n place by a plura,hty of
notched keys 82, as shown.” On the perph-
ery of each. digk: are series of feeding-teath 84
and string-engaging: pomts ot teeth | 85, which
are beveled as shown. The vibrators are so
arranged that the path of rotation of the
teeth 94 mte rsects. the path of rotation of the

outer ends of the. teethof the pickers, herein-

before referred to, so that each time a picker
is rotated one step it engages a-tooth 84 of
the string-vibrator nnmedlately therebelow,
and partmﬂy rotates it, to cause its tecth 85 to

engage and release 1ts string and effect the

vibration thergoffor the pro ductlon of a tone.
From this it is apparent that each. time a

picker is partially rotated by the fluted roll

1t causes the sounding of two tongues and a
string; and of course the strings. and tongues
are p1tched N UNISon.

In order to prevent injury to the pickers
in the insertion of a selector in the prepara- |

the flu
The fluted: roll: constitutes a posi-

tion of the instrument for playing, a device

is provided for automatically moving all of
the pickers to a position where they will not
be engaged by the fluted roll. This device
consists of a wedge 90, hung upon arms 91,
journaled upon pins ()_fJ passed through the
standard. These pins likewise serve as
journals for the guide-roll 44 hereinbefore re-
ferred to.
cams 93, which are engaged by the end bars
50 of the rack when the rack is.1n horizontal

3

The said arms are provided with

70

75

position to throw the wedge to an inopera-

)

tive position, as in Kig. 3.
attached to said
the rack 1s lifted the springs draw the arms
toward the shalt 33, so that the wedge en-

Springs 95 arc

cages. the pickers and moves them to a posi-

fion where they are incapable ol mjury by
_ ed roll. At the same time a spring-
latch 98 on one of the arms engages the teeth
of the gear 38 and hoids saild gear against ro-
tation. (See. Fig. 14.) Thus the remndmﬂ
of the selector upon the roll 24 may be of-
fected without the rotation of the tram of
ocaring, since the roll 17 is oniy frictionally
mounted upon its supporting-shait.
Referring once more to the feeding of the
selector, 1t will be observed that inasmuch as
this 1s accomplished by the sprocket 47 the
selector 1s fed accurately and positively at a
predetermined Speed or at a speed bearing
a predetermined reiation to the speed of the
driving-shaft 33. Consequently the tempo
or -movewment of the composition produced
upon the instrument is accurately regulated.
The perforations in the selector “which OOV~

ArIMSs, however and when.

30

9o

95

160

ern the action hear a predetermined relation

to the feedine perforations, which are eventy
spaced.

The grooved roll 1s of course provided with
a predetelmmed number of teeth or corre-
sponding grooves, and these grooves bear a
pred etermined relation to the fee(hm—p()lms
on the sprocket. Cmmequen‘dy in laying out
the perforations on the se.ector the action-
governing perforations are so related to the
])erf orations which receive the feeding o-points
of the sprocket, and theretore to the grooves
and teeth in the toothed roll, that when
plclxer—pomt enters one. of ihe action-gov-
erning perforations 1t registers with a groove
in the toothed roll and not with a tooth
theremn. Practically the teeth and corre-

sponding grooves on the actuator or toothed

roll are so spaced as to represent tones of the
shoxtest duration, and consequently if the
selector were provu:led with a single elon-
cated perforation equal in length to the cir-
cumference of the actuator or toothed roll

twelve tones of the shortest duration would

be pmduced in succession. In lieu of the
singie elongated perforation the sheet might
be prowded however, with tweive porfom-—

tions set ciose}y tocrother within the limits

referred to.
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which constantly wvaries as t.

A marked advantage 1s secured in this in-
strument by locating the feeding-sprocket in

position to engage the sheet midway be-
tween 1ts side edges. The paper wvaries
oreatly with changes 1 the weather, being
liable to shrink or swell under atmospheric
influences. When the feeding perforations
are located near the margins of the sheet or
selector, the swelling and shrinking of the
sheet throws the feeding perforations out of
alinement with the points or teeth on the
sprocket-wheels and also throws the action-
coverning perforations out of alinement with
the pickers or movable portions of the action.
According to this invention, however, the
location of the feeding peﬂomtmns in the
middle of the sheet ﬂreatly Teduces the ex-
tent to which the sheet may shrink or swell
on either side, and consequently little or no
cifliculty 1s experienced 1 the employment
of a sheet or selector formed of paper, such
as has been met with in prior instruments.
In mechanical musical instruments In
which elongated selectors are emploved it
has been customary to move the sheet by a
winding-roll. This has proved to be objec-
tionable 1in that the accumulation of coiis of
the selector upon the winding-roll con-
stantly affects the speed of the selector and
destroys the tempo or movement of the mu-
sical composition. In the present instru-
ment, however, this objection is not pres-
ent, since, as previously stated, the selector
is fed by the sprocket and is taken up by the
frictionally-driven winding-roll, the speed of
le selector is

wound thereon.

It may be stated that each picker forms
with the roll a “couple of rotation’ when-
ever their engagement 1s permitted by the
selector which passes between them. The
teeth of the plCLGI‘S are 1n constant potential
relation to the actuator or grooved roll when
they are resting upon the unperiomted pPOr-
tion of the selector, although at such time

they are in inactive ])051‘[1011

I do not herein claim any of the features

- illustrated, deseribed, and claimed 1n appii-

5Q

5’

Yo

cation Serial No. 96,381, filed March 3, 1902,
or in application Serial No. 96,383, filed
March 3, 1902, by myself and Ifugene A.
Ford. '

ITaving thus explained the nature of the
imnvention and described a way of construct-
ing and using the same, although without at-
temptmo‘ to set forth all of the forms in
which i1t may be made or all of the modes of
1ts use, I declare that what I claim 1s—

1. A mechanical musical mstrument com-
prising tone-producing devices, pickers there-
for, a grooved roll for aotuatmfr sald pick-
ers, & feedmO-—sprocket and an elongated
selector or music-sheet having two sets of
perforations one for the feedmg-—spl ocket and
the other for the pickers, said perforations

e e —— e arwea— b
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being so related that when a picker-tooth
enters a perforation therefor it accurately
registers with a groove in the roll.

2. A mechanical musical instrument com-
prising tone-producing devices, a shaft, a plu-
rality of pickers loosely mounted on said
shaft, mechanism whereby said pickers are
causod to actuate said tone-producing de-
vices, and means for setting said pickers in
actuative but detained inactive position
ready for operation.

3.” A mechanical musical 1115L1‘11ment COM-
prising tone-producing devices, a plurality of
rotatable pickers, a selector and a movable
rack thr 011011 which said selector passes, and
means Uovelned by said rack for moving said

161{818 into predetermined position when the
smd rackismoved to oy erative position and
holding them in said posntlon until the rack is
returned to operative position.

- A mechanical musical instrument com-

| 1“1‘151110 ), [lumhty of rotary plchels and a

wedge for setting and rendering said pickers
In moperative ¢ osition.

5. A mechanical musical instrument com-
prising a plurality of rotary pickers, a selec-
tor wovernma said pickers, a toothed actuator
movable toward and from sald pickers, and
means for automatically moving the pickers
to actuative but detamed 3 osition when the
ao’ru&tm 1s moved 1nto operative position.

- A mechanical musical instrument com-
]“118111 a plurality of rotary pickers, a selec-
tor governing said jickers and adated to be
moved bodﬂy Lowald and from them, and
means for automatically moving and then
locking the jickers when the selectoris moved
out of eng&gcment therewith.

7. A mechanical musical instrument com-
rrising a plurelity of rotary jickers, a shaft
on which said pickers are mounted to rotate
independently of each other, a bar for simul-
taneously alining said [101&615 and a spring
for actuating said bar.

3. A mechanical musical instrument com-
rrising a plurality of rotary pickers, a shaft
on which said gickers are mounted to rotate
independently of cach other, a beveled or
Wedo e-shazed bar for causing said r1ckers to
simultaneous y assume the same relative ro-
tative positions, a winding-roll gearing for

sald roll, and means for holdmﬂ said OeATING
agalnst reverse rotation.

79. A mechanical musical instraument com-
rrismg a plurality of sounding devices, an
elongated 1011011311(1111&]1}7—-1110VlLble selector
hfwmo a row of perforations, a driving-
S rocket having teeth for engaging the er-
forations duvmn the selector at a constant
sceed, and pi. ers having fixed teeth for
causinz the sounding device to froduce a
tune, sa aid selector ha mer reﬂomtmnb of dif-
fer ent lengths and means whereby each yicker
is actuated one or more times accordnm to
the length of the perforations.
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10. A mechanical musical instrument com-
prising a string, a shaft having an aperture
through which a string passes, a rotary vi-
brator on said shaift having a fixed pouint to
engage the string, and means for imparting

to sald vibrator an intermittent rotation,

sald means comprising a star-wheel adapted
to coact upon said vibrator, a continuously-
rotating actuator with which said star-wheel
1s adapted to coact, and a selector for govern-
ing the action of the star-wheel. '
11. A mechanical musical instrument com-
rising two independent series of tone-pro-
ucing devices, a plurality of star-wheels or
pickers having fixed teeth for causing the
sald tone-producing devices to produce tones
simultaneously, a selector for governing the
operation of said star-wheels or pickers, and
a, toothed actuator independent of the selec-
tor for actuating said star-wheels or pickers.
12. A mechanical musical instrument com-

prising a string, a rotary vibrator having

points for engaging the string, and having
teeth additional to said points, a selector and
a selector-governed picker for engaging the
teeth on said vibrator and eflecting a step-
by-step rotation thereof. -

13. A mechanical musical instrument com-
prising a hollow body, strings stretched
across sald body, a frame supported on said
body, rolls on said frame, a perforated se-
lector above the strings movable from one
roll to the other, and an action consisting of
toothed mechanism above the selector,

o

means for rotating said toothed mechanism,
pickers below the selector with fixed teeth
adapted to project through said selector so as

to be actuated by said toothed mechanism,

and a shaft for supporting the pickers.

14. A mechanical musical instrument com-
prising a plurality of sounding devices, pick-
ers having fixed teeth for effecting the actua-
tion thereof, a selector having perforationsfor
coverning but not causing the action of the
pickers, and having additional perforations
for engagement with the feeding-sprocket,
said last-mentioned perforations being lo-
cated substantially midway between 1ts mar-
oins or side edges and means for actuating
the pickers. | |

15. A mechanical musical instrument com-
prising sounding devices, rotary pickers hav-
g fixed teeth for picking said devices, a
shaft substantially parallel to the axis of ro-
tation of said pickers and having a sprocket
intermediate of its ends, and a non-metallic
selector having perforations for governing
but not affecting the action of the pickers
and having a row or rows of perforations in-
termediate of its side edges or margins for
engagement with the sprocket and means tor
actuating said pickers.

In testimony whereof I have aflixed my
sighature 1n presence of two witnesses.

JOLN McTAMMANY.
Witnesses:

M. B. Mavy,
P. W. PrzzETTI.
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