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. To a,ZZ whom, it may J concern :

‘Be it known that I, RosweLL T. mf[ITII of
Nashm New Hampshlre have iunvented an
Improvement in M:{Lchmes for Perforating Pa-

per Music-Sheets for Automatic Organs, of

.-which the following is a spemﬁmtwn

My invention. rel‘m‘res to mechanism for cut-

| ;._;_:f;.-._..tlnﬂ* the music - paper used in automatic or-
- ganss: cmd 16 u:}nsmt:a in a certain new combi-

o 3_&-51;{:;11&131011 and ar mnﬂement of mech.-_mmfﬂ ele-

-.j'open Spacus in the shee’r 111(110313111{1 the mu-
‘sical notfation, may be formed after any de-
‘sired arrangement and to represent any possi-
,'b]e LOIllblnrltIOIl of musical sounds.

At1s well known that in the automatic or-

o ﬂ*am now before the- public the various melo-

- which greatly increases their cost.
~ as their production 18 a work .-I'equll:'lnga-hlgh'

o dle% to be. pertormed are represented upon
~long sheets of paper by perforations or open-
ings cunt therein, the several combinations of
-qounds ﬂbp?lldlnﬂ upon the relative arrange-
ment and . individnal length of said p{.,lfor‘l-_
;-twns.
‘nite in namber, it follows that there is no limit
‘to the number of musical compositions which
can be rendered by any single instrument, ex--

‘As the possible ‘“1,1*1"anﬂementb are infi-

cept the cost of supplymn the music - pape

This single item is entitled to serious consid-
eration, in view of the fact that. at present
these music-sheets are cut by hand—a fact

Moreover er,

degree of accuracy and eare, it is impossible

to. avold slight ‘rTOrs, which- m ay“a.ffect the

harmony.

By my 111#’(311131011 these 0Dbj ections are wholly |

N overcome, since my machine will not only cut

50

any given arrangement of note-perforations
. with ma.'ehematml accuracy, but will also per
'form the work at a very low cost.

Referring to the drawings forming pdlﬁ't of

-ﬁi:'--thls mpphcdtlon Figure 1is a pel spective
view: of the machme in which my invention 1s
embodied. Fig. 2 is a side elevation thereof,
taken from the Il ght hand side of the machine,
 Fig. 3 is a plan view. Fig.4isa sectiontaken .
a view,

upon the line # « in Fig. 3. Fig. 5 is

- partlyin section and. paltly n elemtwn taken-
‘upon the line % v in Fig. 3, the front 1“011&, be-
1ing: removed from the machme. |

__ﬁvert.lcal lougltudmal sectlon taken upon the

I‘w Gls aQ

line 2 2, Hig
‘broken ‘“Lway

| near the feed-rolls.

| 131011

The same lettus 111(11(,ate like Dﬂitb n all the

Tfigures.
| A A indicate the fmme of the machme, in
‘which the operative parts are supported. Near

the upper and rearward part ot this frame 1is
placed a roll, B, which carries the blank sheet

of paper upon which the machine is to op-
erate.
AL A, and is arranged to turn easily and de-

liver the paper as fa.&,t as 1t 18 required. .

This roll is journaled in the frame

4 p::—wt Of thc me(}h'wusm bemg"

At the front of the machine, and near its

£0 D,

two rolls may be %eparfxted from contaet with

each other, for the purpose of introducing or
removing 131’1(-} paper sheet, the, pivoted bear-
ing pla,tes ¢ ¢ being counectud to the frame A

A bv spiral springs d d, hooked into an eye

upon the plates.  These .Sprm s exert a suiffi-
cient pressure upon the lower roll 10 insuare
the uniform and accurate feed of the paper
sheet D, which passes between them.
18 11H1)EII‘tLd to these feeding-rolls by means of
a -pawl-and-ratchet momment connected with
the main shaft of the machine, (see Figs. 2 and
5,) which will be described hereinafter.
Between the two rolls C €/ and the roll B

is placed a guide-bed, B, (see Fig. 4,) having

Hanged sides e e, the width of the bed B i in-
side the flanges being
of .the paper bheeb D which, in passing from
the roll B to the feed- 1*011.5, moves between the

flanges ¢ e, by which all lateral displacement .

is prevented, thereby causing the several series

of perforatwus to be cut exactly parallel to
each other and to the

edges of the sheet.

are placed two rolls, C (/, so arranged
that their tangent-line shall be in about the j-
-same plane with the lower side of ]:011 B The
~upper of these two rolls—viz., C/ |
1n pivoted bearings ¢ ¢, by memls (Jf which the

Motion

just eqnal to the width

naled

70
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The cutting-punches are placed behind and .

Fig. 4,) a1

par rallel to the axis of the feed-rolls CC’. The

distance between the several punches is equal

They consist each of a
| straight 1ectanﬂular block of metal, f, (see
mﬂed in a series which 1s preolsdy_

95

to the space left between the rows of perfora-.

equal to the number of rows to be cut; and

s in the music-sheet, and thelr number is

100

this. may of course, be varied, if desu*able.- -
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I'will here remark, also, that in the drawings
accompanying this application I have shown
two (2) punchesonly with theirconnected mech-
anism, since to illustrate a greater number
would be merely a reduplication of these parts
and unnecessary to the disclosure of the in-
vention. |

~The punches f cut upon their upward move-

ment, passing through a continunation, K/, of

the guide-bed I, and then into a die-plate, F,

placed just above the bed E/, the paper sheet,

as it 18 fed to the punches, passing between
the satd bed-plate and die-plate.

Now, it 1s evident that if the entire series
of punches should act at each stroke of the
prime motor (the paper sheet being fed be-
tween the successive strokes a distance nearly
equal to the thickness of the punches) the re-
sult would be merely a sheet having a series

of strips cut therefrom at regular intervals,

whereas it 1s necessary that some of the cuts
shall be very short, while others are of con-
siderable length, their relative arrangement
being also very irregular. It follows, therefore,

that out of the whole series of punches cer-

tain selected members thereof must be called
Into operation at any given stroke, the remain-
1ing punches being at the same time inactive,
leaving that portion of the paper sheet which
lies above them wunperforated. This select-
ing out of the entire series of the particular
puanches required to act at a particular poing
and the rejection by the mechanism of the
remaining punches must be automatic and
mathematically accurate. ' -

I will now describe the means by which T
accomplish this result.

~The punches are arranged, as already stated,

1 a single row or series, and placed behind
aud parallel with the feed-rolls C ¢/. Each
punch is capable of separate and independent
operation, being in no way connected with the
adjacent punches. When not in operation
they rest beneath the die-plate I, their upper
or cutting extremities being a trifle below the
upper surtace of the bed-plate I/, in which po-
sitlon they ave sustained by a tooth, o, formed
oneach punch, whichrests on the guide-plateT.
Directly beneath the punches is placed a se-
ries of dogs, G, mounted upoun a carrier-frame,
M, to which vertical reciprocation is imparted
at each revolution of the main shaft O by
means of eccentrics N N and pitmen N7 N,
The carrier-frame is guided in its movement
by grooves V V,cut in the frame A A. Iach
dog 1s mounted upon a pivot-bearing, ¢, and is
provided with an arm, H, extending forward
and having at its extremity a pin, m. Iach
dog 1s also provided with a spring, P/, attached
to the carrier-frame M, and pressing upon the
rear face of the dog and holding it, when not

~otherwise acted upon, in a vertical position.

~ When in this position the dogs G are-directly

beneath andin engagement with the punches 7.
If the machineis now operated through one-

M will rise, carrying the dogs.( up with itand

driving the whole series of punches upward at

the same moment, forming a series of perfora-
tions in the paper sheet D corresponding with
the whole number of punches. |
Upon the front of the machine, and directly
under the ends of the arms H, is placed a roll,

K%, journaled in plates I I, which are secured

to the frame A. This roll is provided with &
series of grooves, k&, so formed and arranged
that the pins m upon the extremities of the

70
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arms H may drop into said- grooves iwwvhen the

arms are depressed sufficiently to bring the

dogs G unnder and in engagement with the
punches f.

Over the roll K/ (which isrotated by means
hereinafter described) is led a sheet, L, of pa-
per or other suitable material. said sheet pass-
ing from a lower delivering-roll, K/, placed in

standards 1 1 1n {front of the machine, and be-

ing taken up, after leaving the roll K”, by a
receiving-roll, K. This sheet, which is called
the ““stencil,” is provided with a series of per-
forations exactly corresponding in length and
in their relative positions with the cuttings
which are to be formed in the paper sheet D.

8::_).

90

It has also a rack cut upon or near its edges, -

toengage with cogs or teeth > upon the roll K.
When the sheet 1s placed thereon with the
teeth engaging said rack the several rows or

series of perforations will coincide in position

with the grooves &k & of the roll. |

Now, as the stencil-sheet is fed forward by
the rotation of the roll K”, the moment that
any one or more of the perforations falls be-
neath one or more of the pins m it will permit
such pin or pins to drop through and descend
1nto the grooves in the roll, thereby depress-
ing the arms H and bringing the correspond-
ing dogs under and in engagement with the
punches above said dogs. The remaining
grooves in the roll being covered by the un-

| perforated portions of the stencil-sheet, the

pins upon the remaining arms rest thereon,

and are thus prevented from dropping,where-.

by the dogs actuated by said arms are held out
ot engagement with their punches in position
shown at G/, Fig. 4. At this moment, the pa-
per sheet and stencil being both stationary,
the carrier M rises, and those punches which
happen to be in engagement with the dogs in
the mauner deseribed are driven up through
the paper, each punch forming a single cut
therein.
scends, drawing all those punches which have

wl

The carrier-frame M immediately de-

95
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been called into operation down with "it by

means of a yoke, n, attached to the carrier-
frame, and passing over a series of teeth, o,
formed upon the backs of the punches. In
the same manner the whole, or any number
less than the whole, series of punches can be

‘made to cut at the same instant, the selection

of those punches which are required to act at
any given point being indicated by the steneil-
perforations, and effected by the arms H and

“half a revolution of the main shaft, the carrier | the dogs G.

IZ;‘
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. After each stroke of the punches the paper "
‘sheet D and stencil L must be fed one step for-
ward in preparation for the successive stroke.
Before the stencil moves, however, all of those
pins m which happen to register with its per-
~ forations must be lifted out of the grooves in
~the roll and out of contaet with the stencil, to
prevent the pins from catching in the ends’of
‘the cut spaces as the feed movement takes
-place, and . thereby tearing the stencil. For
 this reason the arms H must be lifted far

enough to raise all the pins above the stencil

T 20

‘until the feed is accomplished, when the whole

 the whole series of dogs G, the yoke-carrier be-
ing connected to the frame M by a lever, P,

) 25

pivoted to the lower part of said frame. This
lever is actuated by a-cam. a, on the shatt O,
~ whieh throws the yoke-carrier backward, caus-

" ing the yoke p to draw all the dogs G toward
- the rear and raise the entire series of arms H

L  far enough to lift the pins m slightly above the

stencil. The cam a acts between every stroke

of the punches, the arrangement being such
- that the yoke

p is operated and the arms H

raised an instant before the feed of the stenecil

- begins. The moment this is completed the
35

cam leaves the lever P/, which is restored to

" its former position by a spring, p?, causing the

 those punches which are required to cut upon |

43
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ty

by the same punch, and this will be deter-
mined by the length of the perforation in the

| '_:6'0

. yoke to release the dogs, when as many of the
pins m as may happen, after the feed move-
- 1ent, to register with perforations in the sten-

40

¢il will fall into the grooves in the roll, and
cause the corresponding dogs to engage with

the next stroke. The remaining pins of the
series will rest upon the nuperforated portions
of the stencil, and thereby prevent their dogs

to remain inactive. - o
1t should be noted that the same pin may

many times successively be lifted out of and

fall into the same perforation in the stencil; In

which case the punch corrésponding will cut

at every stroke, forming (as each feed move-

ment is slightly less than the thickness of the
punch) a continuous cut'or slot in"the paper
sheet D. The length of such cut will depend

uponl the number of successive strokes made

~ The feed of the paper sheet D is either ex-
actly equal tofor bears a certain fixed relation

to the movement of the stencil-sheet L. The

~ paper sheet is fed by the rolls C €/, their mo-

tion being derived from the main shaft by a

pawl-and-ratchet movement connected with
‘the lower roll. This consists of a pitman, a*, |

|!'|_ ]

regulated at pleasure.
vices adjust the rate of feed with the greatest
| precision. | L |

“geries must be released, to allow those pins |
which register with perforationsafter thefeed |
to drop into the grooves in the stencil-roll, and
~ithereby cause thelir dogs to engage with those
" punches which are required to act upon the
. next stroke. This is effected by means of a
5 yoke, p, mounted upon a yoke-carrier, P. This
~ yoke passes from the carrier aroundin front of

attached to a crank on the shaft O, Whiéh_ op-

erates a pawl, b4 engaging with a ratchet-
“wheel on the lower-roll shaft. The pawl is
carried by an arm, d*, oscillating on the same
shaft, and said arm is provided with an eye,
¢t, through which the pitman passes, the end
portion of the latter being threaded and pro-
vided with nuts f* 4, (one on each side of the

eye,) by which the movement of the arm,and
consequently the throw of the pawl, can. be
I can by these de-

A similar combination of devices is used in
connection with the roll K/ to teed the sten-

75

ISD

‘cil-sheet, the great advantage thereof being

that the entire feed movement-is accomplished

during the time that the prime motor 1s per-

forming a short arc of its c¢ircle of revolutioun.
Thuos the paper sheet and stencil are station-
ary during nearly the whole of each revolu-
‘tion of the main shaft, allowing the other parts -

of the wechanism ample time to perform their

functions without interfering with the feed.

It is evident, also, as already stated, that by
these means the feed of both the stencil and
‘the paper sheet can be so adjusted as to be
exactly equal or to bear a certain fixed pro-

95

portion to each other. | |
To secure the accurate performance of all
these functions it is of the greatest impor-
tance that the stencil-sheet shall pass over the
stencil-roll K’ at a fixed rate of speed, from

which there shall be no deviation,excepting as

caused by adjustment of the feed-regulating
devices. In order to secure this fixed and ac-

90

100

curate feed-rate, teeth or cogs PP are formed -

oage with the rack % eut in or near the edges

of the stencil-sheet. . |
To insure the uniform engagement of the

cogs with the rack, and also for the purpose

“or placed on eacli end of the stencil-roll to en- ' _
105

of securing the greatest precision in the action

of the dogs G, it is necessary to apply some

_ _ s | degree of tension to the stencil-sheet, by
from. engaging with those. punches which are |

which it shall be drawn smoothly against and

snugly up to the stencil-roll. This degree of

110

tension, moreover, being ounce fixed, must suf-

fer no deviation, and I have devised the fol-

lowing simple and effective means for applying

such tension: | o |

The steneil is led or drawn from a delivery-
roll, K/, journaled in a pivoted frame, ¥, to
permit the roll to oscillate. In the end of said
roll is placed a short threaded bearing having

115

20

a head which rests against the outer surface

be made to hug the plate, and thus any de-
sired. amount of friction can be created. As

the stencil is drawn off this roll by the revo-

of the journal-supporting plates S. By tarn-
ing this threaded shaft the end of the roll may
125

lution of the roll K/, the amount ot friction .
which must be overcome in order to revolve .

the roll' K’ will determine the tension of the

tion, as well as to secure an accurate engage-

. 130
stencil-sheet. In order to overcome thisdric- =
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than the stencil is fed.
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ment of the cogs with the rack cut in the sten-
cil, 1t is desirable that the receiving-roll K
should exert a certain degree of draft upon

“the sheet, to prevent the cogs from tearing

out of the rack and to hold the sheet down
upon the top of the roll. The roll K there-
fore receives motion from a pulley upon the
main shaft, geared by a belt with a pulley,
L%, upon its own shaft.
loosely upon the roll - shaft, and clamped
against a_collar, I% bolted thereto by a nut,
L. By tightening this nut the pulley may
be made to exert a certain degree of draft
upon the stencil-sheet, but beyond that point
1t will slip on its shaft without increasing the
tension of the sheet. This result is necessary,
because the pulley L? travels somewhat faster
By this friction-brake
the draft of the roll K can be regulated in
proportion to the resistance of the roll K/ and
the tension produced by the roll K. It should
be so adjusted that the roll K and the roll K
shall both contribute to overcome the resist-
ance ot the roll K.

One great advantage of this form of fric-

tion-brake is, that the tension produced by it

18 constant in degree, since the pulley is at

each instant slipping upon its shaft, and at
each 1nstant also exerting the exact amount
of tension on thé stencil necessary to over-
come the degree of friction produced by the
clamp-nut, this degree being invariably the
SaIme. : q

I have already stated that the paper sheet
18 fed by a pawl-and-ratchet movement c¢on-
nected with the main shaft. Exactly the same
combination of elements is emploved to im-

“part motion to the roll XK*, which feeds the’

stencil-sheet. It is not necessary, therefore,
to give a detailed deseription of the latter.

Both stencil and paper sheet ave fed by de-
vices connected with the main shaft, but not
acting at the same moment, as the feed move-
ment ot the stencil precedes that of the paper
sheet by an instant of time.

As the sheet D is drawn from the roll B it
18 apt to have a tremulous vibration, which
has a tendency to produce tine wrinkles in its
surface. This 1s readily overcome by laying
a light weight on that part of the sheet which
lies between the flanges e e, and fastening it
to the frame A, so that the paper may slide
beneath it. A simple bar of wood is sufficient
tor this purpose, and such a device is illus-
trated in Fig, 4.

Instead of the springs P’, I imay use spiral
springs s, connected to the under side of arms
H and to the fraine M, as seen in Fig. 4; also,
istead of' the dogs G being mounted upon a
pivot bearing or support in the carrier-frame
M, they may be caused to slidein grooves cat
1 said frame, in which case the arms H would
engage with the stencil-roll upon the side of
the roll next to the frame M, instead of upon
the top ot the roll. Moreover, by merely al-
tering the angle between the aring H and dogs

Tbis pulley is placed

[

I

G their operation may be partially reversed,
the dogs engaging with the punches when the
arms H rest npon the stencil-sheet, and being
disconnected with the punches when the pins
m drop into the grooves in the roll. - IFinally,
the arms H, instead of being lifted by a yvoke,
P, may be raised either by a cam-shaft placed
beneath the arms or by a stationary plate
placed in front of said arms in such a position
that as the carrier-frame M descends the
arms shall belifted by striking the plate, while
the arms shall, as they rise, merely tilt the

Pplate.

In operating my machine I ordinarily pass
from eight (8) to twelve (12) sheets between
the feed-rolls C C’ sinultaneously, as the ma-
chine works better upon a number of sheets
than upon a single thickness. When several
sheets are fed the number of rolls B is corre-
spondingly increased, each roll delivering a
single sheet.  IPor this purpose the frame A A
may be extended toward the rear as far as
may be necessary in order to give room for
the additional rolis. |

1he stencil-sheet may also be passed be-
tween two rolls similar to feed-rolls C ¢/ in-
stead of being wound off the roll K/, and in
like manuer may be drawn off the stencil-roll
K by two similar rolls instead of being wound
on the roll K. -

Having thus fully described my invention,
what 1 claimn, and desire to secure by Letters
Patent of the United States, is

L. In a machine for cutting musie-paper for
antomatic organs, the combination of a series
ot independent punches or cutters and a corre-
sponding series of rocking dogsmounted upon
a reciprocating support and having reciprocat-
Ing motion, and adapted to select, at each re-

eiprocation, those punches required to act and

to engage with and drivesaid selected punches

through the paper, the proper selection being

indicated by a stencil or pattern sheet, as set
forth.

2. The combination, in said machine, of a
series of punches or cutters having independ-

et operation, a corresponding series of roclk-

ing dogs mounted upon a reciprocating sup-
port and adapted at each reciprocation to
automatically select, engage with, and operate
those punches which are required to act, a
separate pattern-sheet or stencil to indicate
the proper selection, and adjustable feeding
devices to regulate the motion of said stencil,
as set forth. . _
- 9. The combination, in said machine, of a
series of punches or cutters, a correspondin o
series of dogs mounted upon a reciprocating
support and having forwardly - projecting
arms provided with pins adapted to engage
with and operate the said punches, a grooved
roll for governing the action of the dogs, and
a pattern or stencil to indicate and determine
the time of their relative action, as set forth.
4. Lhe combination, with feed-rolls C (¥,

| provided with suitable mechanism for Impart-
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: --__ing‘: motion thereto, of the series of indepéﬁd?

ent punches f, a corresponding and distinectly

- separate seriées of dogs, G, having arms H, &
~ reciprocating carrier, M, and stencil L, as set
7 5. The combination, in .a paper-perforating

~ machine, of a series of independent punches,’

"~ a series of dogs adapted-to engage with and

~ drive one or more of said punches, and a re-
10 ciprocating frame carrying said dogs, as set;

~forth. .~ | S
6. The combination of the arms H, dogs G,

rier M, and the cam-lever P/, as set forth.

 punches f, corresponding series of dogs G,
- springs P/, arms H, reciprocating frame M,

and grooved roll K, as set forth..

20 8. The combination, in a paper-perforating

‘machine, with the feed-rolls C (/, of the pawl-

and-ratchet feed-movement, consisting of a

pitman connected with a crank on the main
shaft, an arm, d%, oscillating upon the shaft ot

25 roll C, and provided with an eye, ¢*, to receive

7 the pitman, a pawl, b4, mounted on said arm,
~and nuts 1 4, adjustable upon the threaded

portion of said pitman, as and for the purpose

o set forth.

30 - 9. In a paper-perforating machine, the com-

~ combination, with the main shaft, of feed-rolls’
¢ ¢, a pitman, «f, connected to a pawl-and-

35

~ the punches, as set forth. =

bination, with the stencil-roll, of a discharge-
‘roll from which said stencil 1s taken, a take-
‘up roll upon which it is wound, an ad] ustable

- friction device by which the tension of the.
stencil may be regulated, a series of teeth

" upon the stencil-roll entering aperturesin the

- steneil to prevent slipping, and the series ot

“arms H and dogs G, which select and operate

40 10. In a paper- p‘erftjrauting-' machine, the

* ratchet feed on the shaft of roll ¢/, a stencil-
~ roll, K”, pitman «% and a pawl-and-ratchet
45 feed on the shaft of said stencil-roll, each pit-

‘man being connected to. the pawl-carrier by

~adjustable stops, whereby the throw of the

s

pawl may be regulated and the feed of the

~ rolls O €' and the stencil-roll K may be ad-
o justed separately, as and for the purpose sub-
~stantially set forth. ; S

yoke p, connected to and operated by the car-

7. The combination, with the series-of

~ 11. The combination,in a P&P6f4P31“f0ra’tillg

machine, of a series of independent punches,
a series of pivoted fingers or dogs independ-

ently mounted upon a vertically-reciprocating 55
frame and ‘adapted to engage automatically
with and to drive said punches, a series of
arms formed on and.projecting from said dogs

over a grooved roll, a corresponding series of
pins projecting from said arms downward, 60

‘and a stencil-sheet passing over the grooved
| roll and adapted to support the pins upon 168

imperforate  surtace, and thereby hold the.
dogs out of engagement with their punches,
or to permit said pins to drop through the 65
perforations into the grooves of the roll,

bringing the dogs into engagement with the
| | punches, in the manner set forth.
and yoke p, of the cam-lever P/, stencil L, ¢

12. In a paper-perforating wachine, the

‘combination of a grooved roll to which a fixed 7o

rate of speed is applied, a stencil or pattern
sheet supported on said roll, a series of arms
which rest on said stencil, and, as it is fed for-

~ward, drop through its perforations into the
srooves in the roll, a corresponding series of 75

dogs connected with said arms and mounted
upon a vertically-reciprocating frame beneath .

‘the punches, a yoke to lift the arms above the
‘stencil, and thereby disengage all the dogs
from the punches during the feed of the sheet, 8o

and a cam and lever to retract said yoke, as

set forth.

13. The combination, with the stencil'-rdl-
K. its ratchet-feed, and devices for regulat- .

‘ing the same, of the take-up roll K, pulley 12, 85
frietion-clamp L4, and belt-gearing K? as set
forth., o o o

14. A paper-perforating machine consiSting - '_
of feed-rolls C (, punches f, yoke » #/, dogs

G, arms H, having pins m, yoke p, cam-lever go
P/, carrier M, grooved stencil-roll K7, rolls K =

K’, and stencil-sheet L, all combined in the
manner and for the purpose set forth. .

In testimony whereof I have signed my name
to this speecification in the presence of two 95
subscribing witnesses. -~ "

ROSWELL T. SMITH.
. Witnesses: -

L. L. TILDEN,
CHAs. B. TILDEN.
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