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| To all whom it mwy eonoern._

io

~ Unrrep States PATENT OFFICE.

e — e onlr. .

GEORGE B. KELLY, OF BOSTON, MASSACHUSETTS.

- PERFORATIN G M.Ao HINE.

SPECIFIOATION formmg- pa.rt of Letter.a Pa.tent No. 517,752, dated Aprll 3 1894
Applmetmn ﬁled J une 30, 1893. Ser1el No. 479, 241, tNﬂ model)

Be it known that I, GEORGE B. KeLLY, of

Boston; in the eounty of Suffolk and State of
.Messechusetts, have invented certain new
and useful Improvements in Perforetmg-Ma— |
_chines, of which the following is a full, elear

and exact deserlptlon

This invention relates to a machine for per-

forating paper or other sheet material, and

‘more pertleular]y intended for perfora,tmcr
sheets or strips of paper to be used in me-

chanical musical instruments, which perfo-

" rated music sheets are now perforated by a

. 20

machine in which a series of dogs or points
operating the punches, are oontlolled by a |
‘specially prepared strip or. sheet, called a

‘“stencil,”” which necessitates that sueh sten-
cil ehall be of a width and thickness much
n'reater and of stronﬂ*er material than the

eheet or strlp of paper to be perforated for
the music sheet, ‘making these “stencils”

more or less bulkv and cumbersome and with

a large number of such steneil sheets on hand

1equ1r1nﬂ' a great deal of room 1n whlch to

30 .
~ to be-made much smaller, more compact, tak-

store and keep them, whereas in the present
machine any perforated sheet can be used for

the stencil as for instance the perforated mu-
sic sheet itself, and therefore not requiring
speeial preservatlon for stencils, enabling the

machine for perforating the strips or sheets

“ing-up much less room end at much less ex-

penseyadvantages in the preparation of such

o perforated music shéets as are obvious to pa,r-

ties.interested in such manufacture.
Theinvention consistssubstantiallyin com-

o E~b1natlon with means for perforating stripsor
S sheets of paper or other suitable sheet mate-.
~ rial, of a suitable wind or exhaust bellows, a.

40
~ therewith, and a saries of -electro meo‘nets
- electrleally connected therewith, and a.ll con-.

series of. pneumatic bellows commumeatmw

structed and-arranged foroperation ona sheet

“of paper or other’ su1ta,ble material all sub--
stantlally as.-hereinafter described; and the;_
invention also consists of the eonstruetmn_.
~ and arrangement of partsin such machine all:
" substantially as hereinafter fally deseribed.

1
|

1

of the bed plate, and arranged to be operated
in the nsual manunerof opela,tmg bellows for

In the accompanying sheets of drawingsis.
illustrated a machine for perforating eheete-

| _of paper or other su1table meterlal eonstructed 1

~board m two horlzontal rowe

a,nd arrenn"ed for opelatmn in a,eeordance to
‘this. 1nvemlon in which— |

Figurelis a plan view. - Fig.2is a centrel

vertical section. - Fig. 3 is a detell central
vertical section of a portlon of Fig. 2,the part
being enlarged. Fig.4is a detail front view

535

of the mterlor of the portion shown in verti-

cal seetion in Fig. 3. Fig. 5 is a detail cen-

| tral vertical section of a,'lother portion of Fig.
2 enlarged Fig. 6, 1s an end elevation. Fig.
718 a cross Seetlon on line 7—7 Fig. 6. Fig. 3
‘is a detail section of a portion of Fl_g 5 but
‘with the parts in different positions.
is a view of one of the parts enlarged.

Fig. 9

In the drawings A represents a horlzoutal-

‘bed plate which rests onlegs or uprights B
‘which support the various parts of the ma-
On this bed at.the left, is secured on .

‘chine.
its upper side an upright box C having a

A w1th a bellows I, secured to theunder side

reed organs, and in such manner-as prefer-

ably to “exhaust the air from the wind chest
chamber D, and needing no particular de-

seription herem This wmd chest extends

6o

7°I

‘chamber D, making a wind chest, sm:ulal to
-a wind chesl: of a reed organ, and communi- -
cating by a passage E, through the bed plate

80

transversely on’the bed, and arranged cen-

trally and vertically, therem 1S a boa,rd G its

upper part extending up through and ashort -

distance above the top H, of the wind chest,

and connected by its two ends to the ends J

of the wind chest and of a thickness toleave

an air space between its sides and the side

‘walls K of the wind chest and extending
‘down nea,rly to the bottom of the bed leavmn'
‘an air space L thereunder, between it and
‘the bed, which has free commumeatlon with'

both 31des, and into which the bellows pas-
sage E communicates. Inthisboard G area

"_row of vertical air passages M, whichopento
the outside at its upper or surface edge as
shown in section in Figs. 2 and 3,andin pla,u )
view in Fig. 1, which passages at their lower .
ends a,lterna,tery extend to the right and left, -
through the side of the block: as at Q, and

each opening into a separate pneumatic bel-

" -

100 .

lows N vertically secured to both sides of the
Th_e upper
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rows of these pneumatic bellows have their |

movable boards, hinged at their upper ends
as at b, and the lower rows at their lower ends
as at d and each movable board has the usnal
escape alr passage e. Each pneumatic bel-
lows has a separate spring P secured to a
rail f
free ends g of the springs bearlng upon the
respective movable board of its pneumatic

bellows to keep it closed and in its normal
~ position.

These pneumatic bellows are ar-
ranged on the board so that they will be al-

ternately in different vertical planes trans-

versely along the length of the hoard, one af-
ter the other, as shown, for one S1de of the
board in 1"1g 4, where /i, is the first bellows,

m the thirda bellﬂws 7 the fifth bellows,?‘the |
seventh bellows; the second, fourth, sixth and
eightn bellows belng on the other suf[e of the

hoard but on different transverse vertleal
planes, thatis, the second on a transverse ver-

tical plane between the first bellows and third |

hellows, the fourth bellows on a transverse
vertical plane between the third bellows and
the fifth bellows, and thesixth on a. transverse

vertical plane, .between the fifth bellows and
the seventh bellows, and so throughout the

whole series. This arrangement of the pneu-

matic bellows allows the alr passages to be

close together, to occupy a small space, sub-
stantlally so that four passages will oceupy
the space along the length of the board of a

width of one bedows, whereas arranging the

bellows all in one row would separate the air

passages accordingly making the board much

longer, and cousequently the machine much-j

Wlder

Q is a roll adapted by its Jmnna,ls ttoturn

in bearings in two cross bars R, secured to
the wind chest at each.end, and S is another
roll adapted by its Joumalsu to turn in bear-
ings in the cross bars R, and extending from
one roll to the other is a sheet, or strip of pa-

per T, its ends attached to the two mlls, and
between the two it lays on and is arranged to

pass over the upper surface v of the board G,
over the open ends of the passages M, it hav—

ing perforations w through it, and which-
sheet is the stencil, or pattern sheet for the
ThlS steneil sheet or pat-
tern is perforated in accordance with the mu-

present machine.

sical tune as desired, and can be of a width

to have as many longltudlnal rows of perfo-

rations as there are air passages M in the

board G, the longitudinal rows of perfora-
tions bemg the same distance apart as the:
air passages M. At the opposite end of the
bed plate are secured two uprights U, one |
each side of the same, and between the two, -
is a plate or bar V set up edgemse, arranged
to slide up and down in guideways x on the"
inner side of each upright U. Pivoted tothe
under edge of this plate at a’ are two toggle
plate,
65 which are pivoted by their lower ends at b’

levers "W, each near the end of the

to a cross bar Y of the bed A. Pivoted by
one end to the central pivot d’ of each toggle

of the board G, at its hinge end the

the uPnghtS

a cross bar M’ of the uprights,
and presses the punch down t01t3110111:ml po-
sition which is when a projecting

lever is a rod B’, which by its othm end is
pivoted to a erank arm C’ of a horuontal
shaft D" adapted to turn in bearings e’ se-
cared to the uprights. This shaft extends
beyond the upright at one end and outside
thereof has a pulley E’ secured thereto hav-

ing a belt F’ which is arranged to be con-

nected to any suitable drlvm g power for op-
eration thereof. Rotating the shaft D’ the

toggle levers W at their central joint are

moved forward and backward of the central
vertical plane of the bar V and in such move-
ments the bar is moved up and down, it mov-
ing up and down twice to each revolation of
the crank shaft. Above this movable barare

& series of bars or rods G’ arranged in a hori-

zontal plane, each arranged to sllde back and
f(nth in separate gmdeways or vertical slots
¢’ in two plates 7/ ¢’ arranged transversely of
the bed and secured by their ends between
and to the two upll“‘hts U.

In the under side or edge of each slide bar
G’ is a notch A’ through 1ts thickness which
is longer than the thickness of the movable

bar V and when these slide bars G’ are in
their nounal positions the notches are

just
above the u pper edge of the movable bar, and

=-the notches are of such depth that if the bar
is moved up to its highest point it will enter
‘the notch, but be f1ee of and not touch the
slide bar, as shown in section in Fig. 8, butif
| this slide bar is moved forward into. the posi-

tion shown i 111 Fig.5,and the baris then raised
the part m’ of the shde bar beyond thenotch

then being over the bar V, it will cause the
isllde bar to rise with it. ’

Attached to the rear end of each slide G’

:_bya link e*is the free end of aseparate spring

R’ secured by its other end to cross bar S’of
Above, each of these slide bars
1s an‘upright punch or die H’ each of which

| 18 arranged to move freely up and down in a

separate slot or rrmdeway n’ in a eross bar J’

of the upmghts

The upper portion of each punch is smaller

1n ¢ross sectmn and extends upinto a socket
or.opening 7’ in a horizontal plate K’ secured
to the cross bars’ which smaller portion leaves
on one mde a shoulder ¢’ on which rests the
free end v’ of a flat spring L’ secured at v’ to

_whlch bears

pm " of
the punch rests on a erossbar N/, d,lld in such

‘position the punch is a slight dlstance above_ _
the sliding bar G’ as shown in side view in

Fig. 8, so 1t will not touch or rest thel eon.
Re&twﬂ' on top of the plate K’ is

|||||

provided w1th a series of openings a? there-
through, which are Just over, or vertlcally co- -
'f'lIlCIdBHt with the openings ' in the under

plate K’.

fit over vertmal

| which the upper bar Wlth its die plate is

a Cross
‘bar P’ havmﬂ* a central’ ]ongltudmal slot Y’

through it, and a plale Q' on its under side

75
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“This plate Q’ is the die plate and .
it and its bar P’have two vertical holes which .
pins d? on the plate K’ by.
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" Between these two plates K’ Q' is arranged

 to travel in the direction of the arrow ¢* the |

paper sheet TV which is to be perforated which
This roll hes

- its Journa,l f? extend beyond the cross head

- and on its outer end has a sprocket wheel W’

IO

S

- 20

with which engages asprocket chain A® which
chain engages w1th another sprocket wheel

B? secured to the journalfof theroll U’ at the

other end of the maehme, car r ymcr the stencil

or pattern sheet.

C? are electro mae'nete a,nd they are- secured
respeetively to the one side, Fig. 2, of four
separate tranevelse uprwht bem ds D2 of the

bed A.

In the dmwmﬂs there are only five eleetro

“magnets shown, but in the practical operation
of the. maehme there are as many as there
are air passages M in the board G, but only
fiveare deemed necessary to show in the draw-

~ ings, more WOllld only be duplicates.

25

30

‘m2totheend of aslidebar G/,

Pivoted at ¢° respectively to three of 'the

upright boards D? and another upright board |
E? are vertical arms or levers F? to the lower
part of each of which is secured eentrally at

“h? an armature G* which islocated in proper |

position for the electro magnet in front of it.
The upper end of each lever F* is connected

by a pin m? to one end of a strip or rod H? |

which is connected by its otherend by a pin
Thisconnecting

stripis of alength, that when connected to an
armature lever F2 and a slide bar G/, the slide

bar spring R’ will hold the slide bar back and

the lever so that its armature will be away or
~ disconnected from its electro magnet, whlehf

- isitsnormal position, asshownin Fw Q,end in
1o such position the notch of theslide bar will be
“directly above the plate Vas shown in Fig. 8.

Opposite each screw * securing the pneu-

" matic bellows spring P as shown, in Figs. 2

45

and 3,18 a plucr J? having a head 73 which

elosely fits in a socket u? in the side board of

" the wind chest, and extends a short distance

- therein and passing through if is an electric
- wire K? the end being cmled a little as at +2,

~ and when the plug is in place, bemlng UpOnf

the head of the spring screw T,

1?is a screw screwing through the wind _-

- chestside board in tothe ehambeI and in line }
vertically with a pnedmatic bellows spring P |

. and oppOSlte to its free end as shown in sec-

55

. Leis connected

tion in Higs. 2- end 3. To each of these serewe

and these screws w1th the Sprmﬂ's P, are the

- electrodes, and the separate ‘wires are con-

. . _-"6'0

-nected m‘rh an eleetne bettery to make an'

eleetrle em,mt

"With the stenell str ip f\ upon l,he roll Sand .|

connected by one end to the other roll Q and

“the strip T’ of paper on its proper rollsto be
perforetedf in. aceordance with the- stencil |
- 5y strip, and with the electric’ circuit-all com-

o plete, the meehme 15 1ea.dy fer eperetlon |

—

_separate electric wire M?,

‘placed in proper position over the lower bar. )

- passes to and winds upon a roll U’ turningin |
bearings in the cross bars V’.

The main bellowe B are opemted in the
usual manner which exhsusts air from the
wind chest, causing all the pneumatic bellows
to close. Motien'is then communicated to the
pulley P?eausing therollQtoturnwhich draws

board G in the direction of the arrow w? Fig.

Qe

‘the stencil strip over the upper surface of the

2 and winds it upon the roll Q; at the same

time through the sprocket wheel B2 chain A?
and spmeket wheel W’ of the roll U’ motion

is communicated to it in the direction of the

75

arrow 4/* Fig. 2, which causes the paper strip

to fravel between the. plates K’ Q' over the

perforations in the lower plate, and which

‘moves with the same speed that the stencil

30

sheet does over the air passages, the tworolls

- and their sprocket wheels, being of corre-

sponding diameters. The crank shaft D" is

1 also revolved at the same time which causes

the board to reciprocate vertically and pref-

erably quite rapidly. As the stencil strip

w, therein, comes over an air passage M, air

',passes quickly down through it into the pneu-

matic bellows N, with Whlch 1t communicates,

‘travels over the board G, and a perforation

Qo

opening the same, which presses its spring P

back against thescrew L’ making electric eir-

cuit, by which the electro meﬂ‘net in.such eir-

cuit attracts its armature, swinging its lever

e, 95
F? on its pivot, the upper arm “of the lever

pulling upon and moving the slidebar G’ for-

in the next upward movement of the board U
pushes the notched bar upward and forces

T making a perforation therem, as Soon 4s

the nerforetmn 2¢ 1n the stencil sheet passes
by the air passage and the unperforated por-
| tion of the stencil sheet comes thereover, air
| is eut off from entering the passage which |
‘allows the spring P to move away from con-
| tact with the serew L? breaking the electric -
circuit, closing its bellows and 1e1ea,smn* the

arma,tme to the electro magnet; a,llewmﬂ' the
springof the slide bar to return it toits nermal

position, with its notch over the movable

board so that the next upward movement of

the board, if a perforation w, is not over the
air passage

but when the next perforation w, comes over

2, will not operate upon the punch,

the air passage as before, the parts.are again

-' eperated as described and another perfma,-
‘tion made in the paper sheet T/ and so on.
1 Thus whenevel a perforatlon in- the stenecil
| sheet comes over an air passage in the boatd
G, a corresponding perforation is mede 1in
the paper sheet T as described. .

- In the upright board of each armature is a
screw z? projecting therethrough against the
| end of which the armature lever ebuts, when
away from the magnet to limit its backward. =
‘movement, and by which such movementecan 130 -
“be reﬂ'uleted by turning the screw in or out. .

i The spring to each pneu,me_tle_bel_lews is

-ward against its spring antil its noteh A’ is' .
moved away from, and its thick portion m’
over,the movable reelproeetmw plate U which

the punch H’ up and through the paper sheet -

Iog5

II5
I'z_o |
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30 | . .
. armature levers correspondingly,

- bent so that when its .freefeud is: .bearing [

- IO

upon the bellows, its other end, back of its
securing screw will bear upon the cross bar,
the part where the screw passes through it

being bent so that it is raised from the bar,
so that by turning the serew in or out the

pressure of the spring can be increased or di-

minished as desired upon the bellows, and

when desirous of regulating the spring, pull-

ing out the plug J?it can easily be reached
by a screw driver, and when turned as de-
~sired, the plug is inserted again and electric
~connection made with the spring as before.
This is advantageous, as it makes an easy
and convenient way of regulating the pneu-

matic¢ bellows springs.

~ pulled forward when the bar is moving up-

20
. its forward movement,so the bar can operate |

ward, it will easily ride up over its edge in

In order to use a narrow stencil sheet, or
the perforated music sheet which is quite

narrow, and therefore reduce the width of
the machine, the pneumatie bellows are ar-
- ranged in two horizontal rows on both sides
~ of the air passage board, and in the order
- stated,and theelectromagnetsarearranged in
four rows.on four separate supports, and their-

which

- brings them allcompactly together laterally,

. ;:'35

40

435

55
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and all connections between the air passages
and the punches in parallel lines, or sub-
stantially so. Each electro magnet is con-

nected electrically to a separate pneumatic
bellows, substantially as follows; looking at
Figs. 1 and 6 more particularly; the first

magnet a° in the first row with the first pneu-

matic bellows m, and its lever with the first

punch a?; the first magnet 4% of the second
row, with the second bellows, and its lever
with the second punch b%; the first magnet
® of the third row with the third bellows n
and its lever with the third punch d*; the
first magnet ¢® of the fourth row with the
fourth bellows, and its lever with the fourth
punch e’; the second magnet 73 of the first
row with the fifth bellows #, and its lever
with the fifth punch 7’; soon with the seec-

ond magnet of the second, third, and fourth |
rows, the third magnet of the first row, and
so on throughout the whole series, there be-

ing as many magnets in the four rows as
there are air passages in the board.

Jf desired the pneumatic bellows can be
arranged in a larger number of rows, also the
electro magnets, which would obviously

~duce the width of the stenecil, but the ar-
rangement described and shown is satisfac-
tory in its results. -

The cross bar P’ having the die plate Q’ is
held firmly in any suitable manner from up-
ward movement so that it will hold the paper
T" against the punch in its operation. |

. The rear end of the notehin .:éach-slide bar
18 beveled as at 2° so that if the slide bar is

re-

wall of said wind chest opposite
and a plug adapted to fit in said opening.

517,752

Having thus deseribed my invention, what
Iclaimis— ' ' -

1. In a machine for perforating sheet ma-

terial, in combination, a wind chest, a board

within said wind chest, an air passage there-

in openingto its upper surface outside of said
| wind chest, a pneumatic bellows secured to

the side of said board within said wind chest

communicating with said air passage, an elec-

tric magnet, a pivoted lever carrying an ar-

mature for said magnet, a slide bar arranged
to move back and forth in suitable gnideways
and connected to said lever for operation

thereof, a notch in said slide bar, a puneh or

~die, in suitable guideways, a spring bearing
{on said punch and a plate or bar adapted to
move up and down in suitable gunideways for
-operation on said slide bar for the purpose
-specified. ' R -

2. In a machine for perforating sheet ma--
terial, in ecombination, a wind chest, a board
| within said wind chest, an alr passage there-

75

80

In opening to its upper surface outside of

sald wind chest, a pneumatic bellows secured
to the side of said board within said wind 9o
chest communicating with said air passage,

‘an electro magnet, a pivoted lever carrying

an armature for said magnet, a slide bar ar-

ranged to move back and forth in suitable

guidewaysand connected to said lever for op-

eration thereof, a notch in said slide bar, a
punch or die jn suitable guideways, a spring
bearing on said punch, a plate or bar adapt-
ed to move up and down in suitable guide-
ways, toggle levers connected to said plate
and a support, a rotary shaft,and crank arms
thereon connected to said toggle levers for

the purpose specified.

- 8. A wind chest, a board therein having a

vertical air passage opening to the outside of

sald wind chest, a pneumatic bellows secured

to the side of said board within said wind
chest communicating with said air passage, a
spring secured to a support by a serew and
bearing on said bellows, an opening in the

to said.screw,

4. A wind chest, a board therein having a

verlical air passage, opening to the outside of

said wind chest, a pneumatic bellows secured
to the side of said board within said wind

chest communieating with said air passage, &

spring secured to a support by a serew and

bearing on said bellows, an opening in the
| wall of said wind chestop
and a plug adapted to fit in sald opening, and
having an electric wire extending through -

posite to said screw,

the same and bearing on said screw.
In testimony whereof I have hereunto set

my hand in the presence of two subseribing
witnesses. B

GEORGE B. KELLY.
Witnesses: o
EDWIN W. BROwWN,
LEoNA C. ARNO.
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