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(No model,)

To all whom it nuy coneeri:
Be it known that I, THOMAS A, MACATULAY,

of the city, county, and State of New York, !
vents the movement of one spur-wheel from

have invented ecertain new and useful In-
provements in Automatic Musical Instru-
ments, of which the following, with the ac-
companying drawings, is a speciiication.

T the drasyi nes, Figure 1 is a central view,

Ifig. 2 1s a view bﬁlmv the line « o1 g 1.
Ifig. 8 is a top view. Ifig. 4 is an end view,

5 is partly a sectional view of the pin-
cvliinder through the line y y in Ifig. 3. Fig.
G 1s an opposite end 101.-. of the upper par tol
Fig. 4 through line ¢* ¢y* Tigs. 7 to 11, In-
e]_ublve,, are detail views hereinafter referred
to. Tig. 12 is the perforated music-sheet.
A is the pin-eylinder, having on its periph-
ery sliding pinsd. Its axle A~ hasa central

bore for ihe escape of dust and 18 journaled :

in suitable bearines in a hinged frame, I

The sliding pins b are incased 1n aﬂ}'ustftble
detachable bushes e, have a collar, d, about
midway of their length and a bearing in the

bush ¢ at one end, {md at the other end in the
hole ¢, which connects with the holh)‘w axle
A% on each side of the collar , is a cloth
wa%hu *, for deadening sound.

B is a roller on which the perforated sheet,
Fig, 12, 18 wound.

B2 is a take- up roller. Both rollers ave
suitably journaled in arms of the hinged
frame I, three of which ave slotted for ad-
mission of the rollers and to permit their
journal rising and falling in the slots.

B is & .ﬂ—-entmcmﬁ or strengthening strip
in the pul_ {forated blmet.

B3 are washersor vings on perforated sheet.

133 B oare euide-rollers journaled m a
bracket-arm, EL in the hinged frame H.

BT is a blank space
forated sheet.

C is a spur or pickeér wheel
grooved shaft, D, having spurs, piekers, or

the tongues If I and to give movement toa
lever, ¥, (See Iig. 10.)

D is a shaft fixed in bushes Di ‘)“ in the
' the hinged frame K. I£°1s a stop-pin to gage

end frame, I&*. 1t has a groove
tire length. On thisshaftare plajced the spur
or pmhm wheels C.  Befween the spur-wheels

are placed washers D? each having an In-

al 1116- onds of the per- !

or other sounding device.
nounted on a |
~end frame, E?
3310](,6{1()115 a° " on 1ts peuphew which may
be of any preferable shape or Lorm to act on |

teeth arve

“sympathy,”

- ward projection fitting into the groove D? in
the shaflt

D, which preventsthe washers from
th the spur-wheels, and also pre-

turning wi

affecting the spur-wheel next to it. Ietween
each spur-wheel and washer is placed a
washer of felt, cloth, or other suitable ma-
terial to prevent the contact of the metals of
the spur-wheel and washer with each other
and permit a smoother movement of the spur-
wheels to bring the spur-wheels in proper po-
sitiomn.

The bushes D* D5 are adjustable to the
comb-teeth and held In position by set-
serews K

D% is threaded and provided with lock-nuts
D one of which adjusts the necessary fric-
tion on the spur-wheels C, so that they may
retain the position in which the sliding pins
leave them. Thespur-wheels, as S]lOW]’l have
nine pickers or spurs, and, as will be seen,
there are three lines of comb-teeth or sound-
ing devices, F % in the same plane. Hach
comb-tooth I 1g in such near relation to a
tooth of aspur-wheel that the comb-teeth may

he set in vibration simultaneously by a single

movement of the spur-wheel actuated by one
of the sliding pins O.

If all of 1_.11(3 comb-teeth to one spur-wheel be
tuned in unison, a very full sound may be
produced. It will be seen that the comb-
double combs—that is, there are
two teeth in the same plane; but only one 18
shown as coming in contact with a spur-wheel,
the other tooth being set 1n vibration by
as in a tuning-fork, so that an
additional source of sound 1s added by this
Provision.

In Fig. 10 is shown the spur-wheel C, oper-
ating alever, I, asin a piano, tostrike Cstunﬂ&
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It 1s the mllu‘—-fmme, hinged to arms of the

. by studs E° at one side and
connected togebher by a rod, E°, at the oppo-
site side. |

£t is a bracket or extension of K, support-

ing the guide-rollers I3* and B*.

HY is a set-serew.
' is a stop-pin 1n the extension K to stop

the position of the pin-cylinder and the spuy-
wheels and the motor-gears.
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Referring to Fig. 1, F%is a form of damper
operated by a tooth of the spur-wheel. 1t 18
lifted off the comb-tooth about the time the
comb-tooth is set in vibration by the spur-
wheel, and is held by the spur-wheel until the
next movement of the spur-wheel, when it
drops by gravity or spring force on the comb-
tooth and arrests its vibration, and is in po-
sition to be lifted off again to permit the tooth
to vibrate. Another form of damperisshown
in Fig. 4. The spur-wheel acts on a spring-
lever, F‘1 to which is attached a light spring,

K, whlch comes in contact with the comb-

tooth‘, arresting its vibration, and falls back
against a fixed pin, f, in position to be again
operated in like manner.

In Fig. 4 is shown one end of the frame K?

and the hinged roller-frame E. In dotted

lines the ]:11110 ed frame K is shown lifted upon
the hinge S and stopped by the pin E7 com-
ing in contact with an arm of 2 With the
pin-cylinder in this position the pelfomted

‘sheet may easily be passed around the pin-

cylmder and to the take-up roller B* and
again be brought into its proper position to
play.

(= is a roller, of rubber or other suitable ma-
terial, adapted to keep the strain of the take-
up roller from pulling the sheet on the fixed
pins e, and serves also, if extended across the
entire length of the cylinder, to push back
into proper position any pins whieh fail for
any cause to fall back by gravity. It 1s piv-
oted on stud g, which 1is ﬁxed to the bracket
E. One of these rollers may be at each end
of the pin-eylinder, or one may be stretched
across the entire length of the pin-cylinder.

H is a driving-wheel fixed to the axle A®of
the pin-cylinder.

I is a take-up pulley fixed to the axle of the
take-up roller B? and is in frietional contact
with the wheel H.

J is a shipping-lever pivoted to the arm E*
by stud J=.

K is a crank-pin for turning the wheel L.

P to P°, Fig. 3,1s a train of motor-gears,
such as 18 used In music-boxes.

P’ is a fan-wheel for regulating speed.

P7 is spring-power.

0O is a lever for winding the spring P~.
S is a stop-lever.

S5* is a pivot for 5.

In Fig. 5 is shown a sectional view through
the line Y Y, Fig. 3, of the fixed registering-
pins e e ¢, equally distant from each other,
corresponding in this respect with holes ¢* ¢
¢* in the perforated sheet, Fig. 12." In Fig. 5
are also shown the stop-pins & & h, which regis-
ter with the holes h° in the perforated sheet,
and are intended to act on a spur-wheel on
the shaft D? which in turn actuates a lever,

S, the other end of which comes in contact

with a fan-wheel, P% to stop the operation of
the instrument. Instead of acting on a spur-
wheel the stop-pins may operate a lever di-
rectly to stop a fan-wheel.

washer 1%,
the periphery of the washer, in which a pawl

401,188

In Fig. 8 are shown modified forms of the
In one case, D a notch is cut in

or bar is inserted to keep it from turning. In
this form a groove in the shaft is not neces-
sary. In anothel form one end 1s formed, as
in D3 The other end has an eye, D°, to be
inserted in a bar or shaft, so as to afford some
support to the shaft D. This form requires
a paltlal oroove or dent in the shatt D; but
only in one of them 18 it necessary to have an
inward projection. The rest may be as D”.
In Fig. 11 are shown two pin-cylinders, A A,
controlled by two sheets on a common roll, B,
and two take-up rollers. By this arrange-
ment a more complex piece of music may be
played, as the perforations may be arranged

to play different parts of the same piece at

the same time.

In Fig. 1 one of the spurs of thespur- “wheels
C is show_n with a tooth, b3, slightly inclined
to permit the damper to fall off the moment
it leaves the tooth, and also a free escape ot
the comb-tooth.

For the purpose of stren n'themng the per-

forated sheet at the points of greatest wear it
18 folded over and re-entor eed with a strip of
cloth, B% or other material, or there may be
used washers BS around the holes e? ¢ ¢
blank space is left at each end of the perfo-
rated sheet between the lines of feed-holes to

A‘
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prevent the pins from operating the spur-

wheels at the beginning and ending of a

- plece.

Referring to Fig. 6 it will be seen that the

take-up pulley I is in frictional contact with

the driving-wheel H, and as the wheel rotates
the perforated sheet passing around the pin-
cylinder is taken up on the roller B* during
the operation of playing. To rewind, the
hinged frame E is lifted by the connecting-
rod ES until the pin E7 comes in contact with
the arm of the frame E® The pulley I is
lifted off the wheel H by pressing thelever J.
This will raise the pulley I off the driving-
wheel H and bring the pulley I* in frictional
contact with the driving-wheel H, and the
sheet may be rewound on the roller B.

To insert a new sheet, the hinged frame is
lifted, as above desceribed, and the perforated
sheet B° is passed from the full roller B over

the guide-roller B, around the pin-cylinder A,

underthe roller G, over the guide-roiler B2 and
fastened to the take-up roller B%. The hinged
frame E is now brought back to its former
position 1n relation to the spur-wheels and
the motor-wheel, the arm being in contact with
the pin E° The motor bemﬂ now wound up
by the lever O, thecylinder A is set in motion.
As a pin, b, comes opposite a hole, b3 in the
pertforated sheet it falls throu gh by 1ts gra,vity
and comes in contact with the spur-wheel C,
which it moves, and by 1t the comb-teeth are
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set in motion in the order predetermined by 130

the holes 6° in the perforated sheet. Then it

- will discourse most eloquent musie.




ri

10

40

45

LIt
1

6o

401,188

In Fig. 3 the bushes b are shown as split
along their entire length, so as to afford a

friction, and nicled to take them out, as they

may bethreaded and screwed in or unthreaded
and driven. For the latter purpose it would
be desirable to make a shoulderon one end of
the bush and drive it to the shoulder in the
cylinder.

In Fig. 3 is also shown the alternating posi-
tion of the lines of ping and bushes. Placing
the pinsin this relationinstead of in line with
each other the surface of the cylinder is bet-
ter utilized and a greater number of comb-
teeth may be set In vibration.

Having described my invention, I elaim—

1. In a musical instrument, a picking de-
vice and means to operate the same, said

picking device provided with multiple pro-

jections moving in substantially the same
planes and ada.pted to be bmught in simul-
taneous or necarly simultaneous engagement
with two or more sounding devices and set
themn In vibration. |

2. In a musieal instrument, a device, as C,
and means to operate the same, said device
provided with means, as «¢” ¢, moving 1n sub-
stantially the same plane, adapted to Dbe
brought inte simultaneous or nearly siinul-
taneous engagement with two or more sound-
ing devices to set them 1 vibration.

3. In a musical instrument, a spur-wheel, as
C, and means to operate the same, havire de-
vices, as ¢’ ¢°, moving 1n %ub%‘[antml]v the
same plane, adapted to be brought in simul-
taneous or nearly simultancous engagement
with two or more sound - producing devices
and set them in vibratioi.

4. ITn an automatic musical instrument, in
combination, movable pins in a eylinder con-
trolled by a perforated sheet, a device, as C,
operated by said pins, having means, as @’ «’,
adapted to be brought 1n simultancous ov
nearly simultaneous engagement with two or
more sounding devices, for the e purpose speei-
hed.

5. In a musical instiument, the combina-
tion of aspur-wheel, as C, and means to operate
the same, and two or more sounding devices
arranged in different radial lines 1n velation
to the axis of the spur-wheel, the ditferent pro-
jections of the said spur-wheel being adapted
to actuatethesaid sounding devices E:l‘m ultane-
ously, or nearly so, for Lhe purpose specified.

G. In an automatic musical instrument, a
movable perforated sheet, operating devices
controlled by said sheet, and a picker having
multiple projections operated by said sheet-
controlled devices, and two or morve sounding
devices operated by said multiple projections,
:fm* the purpose specified.-

7. In an automatic musical instrument hav-
ma a flexible sheet, a sheet-roller, and take-up
roller provided with pulleys, adjustable beax-
ings for said rollers,a w heel 1‘01 operating said
roller- -pulleys, and a device adapted to dis-
engage either of said pulleys tfrom said wheel,
J_m_ the purpose specified.

. In an automatic musical instrument hav-
ing a perforated flexible sheet, sheet-roller,
aud a take-up roller having pulleys, blotted
bearing - brackets containing said rollers, a
driving-wheel foroperating said roller-pulleys,
and a lever arranged to disengage either of
said rollers from sald driving-wheel, for the
purpose specified.

9. In.an automatic musical mstrument, the
combination of the driving-wheel 1, the pul—
leys I I~ the slotted bmehets, andl the levers
J, for the purpose specified.

10. In an automatic musical instrument
controlled by aperforated sheet,a pin-cylinder
supported 1n movable bearings and adapted
to be raised out of operative position, for the
purpose specified.

11. In an automatie musical nstrument, a
pin-evlinder, a hinged frame supporting said
evliinder, and a stopping device, as E', for lim-
iting the position of said fmnm for the pur-
pose specitied.

12, In an

antomatic musical Instrument
controlled by a perforated sheet, a pin-cylin-
der and sheet-rollers supported m a hinged
frame adapted to raise said cylinder and roll-
ers out of operative position, for the purpose
%peuﬁed

" 13. In an automatic musieal nlstmnlenij !
pin-eylinder, a spur-wheel shaft, a hinged
framein which said eylinder 1s supported, and
a device to fix the operative positions of said
cylinder and said spur-wheel shatt, for the
purpose specified. ’

14. In an automatic musical instrument, in
combination, a pin-cyvlinder and spur-wheel
shatt, one heing mov able from the other, and
deﬂces by which the relative positions of said
&1)111—1‘."118@1 shaft and pin-eylinder are fixed
when hrought into 0pera{we position.

15. In an automatic musical instrument, a
pin-eylinder, & motor-wheel, a hinged frame
in which said eylinder is supported, and a de-
vice to fix the opemtwe position of said (331—
inder and motor-w ]1901 for the purpose speci-
fied.

16. In an automatic musical in%tmment a
movable pin-cylinder having pin-holes and an
axle having a hole eonneetmﬂ with said pin-
lmles for the purpose °~pu;lfled

. In an automatic musical instrument, a
sl;idin o pin-cylinder having an axle provided
with a hole through its entire length, for the
purpose specified.

18, In an automatic musieal instrument, a
sheet-roller having two pertforated sheets, two
pin-cylinders controlled by said sheets of per-
forations, and two take-up rvollers for taking
up said sheets, for the purpose specified.

19. In an automatic musical instrument,
two perforated sheets containing parts of the
same picce of musie, pins in two cylinders
controlled by said sheets, and devices oper-

ated by said pins adapted to operate sound-
ing devices, for the purpose specified,

20. In a musical instrument, the combina-
tion of the shaft D, the spur-wheels C, the

&0
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washers D3, the screw D5, and the nuts DS, for |

the purpose specified.
21. In a musical instrument, the combina-

tion of the shaft D, the spur-wheels C, the

IO
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washers D? and means to secure said spur-
wheels and washers on said shaft, for the pur-

pose specified.
22. In an automatic musical instrument, in

combination, the shaft D, the washers D? and
a picking device, and means to secure said
picking device and washers on said shatt, for
the purpose specified.

23. In a musical instrument, a shatt, as D,
having a series of spur-wheels, as C, a comb-
plate, as ¥, and adjusting-bushes, as D* D? to
adjust the positions of said spur-wheels to
said comb-plate, for the purpose specified.

24. In a musical instrument, in combina-
tion, a shaft having a groove, a series of spur-
wheels adapted to rotate on said shatt, and a
series of washers having projections adapted
to enter the grooves in said shaft.

25. In a musical instrument, in combina-
tion, a shaft having a series of rotating spur-
wheels, a series of fixed washers alternating
with said spur-wheels, and a series of cloth
or other similar washers interposed between
said spur-wheels and said washers, for the pur-
pose specitied.

26. In a musical instrument, in. combina-
tion, a shaft having a series of spur-wheels
and an alternating series of non-rotary separ-
ating devices, for the purpose specified.

27. In a musical instrument, a pin-cylinder,
a shaft having spur-wheels, as C, and adjust-
able devices whereby said spur-wheels are ad-
justed to said pin-cylinder, for the purpose

speciiied.
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28. In a musical instrument, a shaft having
spur-wheels, a comb-plate operated by %L]d
qur-wheels and devices by which said spur-
wheels are adjusted to said comb-plate, for
the purpose specified.

29. In an automatic musical instrument, a
pin-cylir.der having an adjustable bush, said
bush being split longitudinally, for the pur-
pose specified.

30. In an automatic musical instrument, a
sliding pin having a head or collar, a stop-
ping device for Sc’lid pin, and a sound-deaden-
ing washer, for the purpose specified.

31 In a musmal instrument, in combina-"

tion, the comb-tooth K<, with the comb-tooth
F, the spur-wheel C, and means to operate
the same, for the purpose specified.

32. In a musical instrument, in combina-
tion, the comb-tooth F< arran %d to escape
action of the picking device C, and the comb
F, arranged to be set in vibration by the said
picking device, for the purpose specified.

33. In a musical instrument, a comb-tooth,

as 2 arranged to escape the action of its pick-

ing device, and the comb-tooth K, arranged
to be set in vibration by said picking device,
for the purpose specified.

34. In anautomatic musical instrument, the
combination of a pin-cylinder, a perforated
sheet a spur-wheel, as C, a lever, as F*, and

a spring, as F°, and a stop-pm as f, for the
purpose Spemﬁed

35. In a musical instr ument controlled by
a perforated sheet, the combination of the
spur-wheel C, the lever K4, the spring F°, and

‘the stop-pin f, for the purpose specified.

36. In an auntomatic musical instrument,
spur-wheel and means to operateit, controlled

by a perforated sheet,and a damper operated

by aprojection on said spur-wheel,said damper
held from contact with the sounding device

by said projection, for the purpose specified.

37. In an automatic musical imstrument, a
cylinder having pins, a spur-wheel, as C, op-

erated by said pins, and a damper operated

by said spur-wheel, for the purpose specified.

38. In an automatic musical instrument, a :

comb-tooth-picking device operated by a ro-
tating deviece having pins, and a damper op-
erated by said picking device, for the purpose
specified. |

39. In an automatic musical instrument, a

70
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spur-wheel and means to operate it, a damper

consisting of a lever operated by a projection
on said spur-wheel, and a sounding device
controlled by said damper, for the purpose
specified.

40. In an automatic musical instrument, a
flexible sheet having perforations, a cyhndm
having pins enﬂ'acrino sald perforations, an
ela,stlc roller pressing sald sheet against said
cylinder, and a take-up roller, for the purpose
specified.

41. Tn an automatic musical instrument, a
flexible sheet having perforations, & eylmdm
provided with pinsengaging said perforations,
a roller pressing said sheet against said cyl-
inder, and a take-up roller, said pressure-roller
located between said cylinder and said take-
up roller, for the purpose specified.

42. In an automatic musical instrument, in
combination, a roller having a perforated
sheet, a guide-roller, as B one or more, a ¢yl-

| inder having pins engaging in said perfora-

tions, and a take-up roller for taking up said
sheet, for the purpose specified.

43. In an automat*ic musical instrument, a
flexible sheet having perforations, a cylinder
provided with pins engaging sald perforations,
a roller pressing saad sheet against said eyl-
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inder, and a take-up roller, -for the purpose

spemﬁed

44. In a musical instrument, a series of Spur-
wheels, a shaft and {r 1ct10na1 devices, and
means to adjust the same, said fuetlona,l de-
vices applied to the faces of said spur-wheels,

for the purpose specified.

45. A perforated sheetfor antomatic musical
instruments, having lines of holes along its
edges, and a blank space at one or both ends of
sald sheet forsome distance between said lines
of holes, for the purpose specified.
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16. A musie-sheet roller having two perfo- |

rated sheets containing different parts of the
same piece of music adapted for simultane-
ous use in automatic musical instruments, for
the purpose specified.

47. A duplex perforated sheet adapted for
simultaneous usein antomatic musical mstru-

ments having different parts of the same piece
of music on each sheet, for the purpose speci-
fied. -

THOS. A. MACAULAY.

Witnesses:
CECTLIA JACKSON,

o

BERTINI JACKSON.
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