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To all whom it may concern.

ing the cams which actuate the punches. Fig.

Be it known that I, Louis H, STELLMANN, of | 5 is a partial longitudinal sectional view of

Brattleborough, in the county of Windham
and State of Vermont, have invented a new
and useful Improvement in Perforating-Ma-
chines, of which the following is
tion, reference being had to the accompany-
ing drawings, forming part thercof.

My invention relates to machines for per-
forating strips of paper or other material at
intervals and in lines extending fransversely
across sald strip, and has especial reference
to machines for perforating thin t1ssue-paper
for toilet use.

The objeet of my invention is to provide a
machine for this purpose so constructed that
the paper can be run therethroueh in a con-
tinuous strip or web of an y desired width and
receive at intervals of any desired length a

line of perforations extendin gacrossitsentire |

width without interrupting the continuous
movement of the
of tearing or rupturing the paper.

A further object is to provide means in sueh

a machine whereby the movements of the |

perforating-punches and their dies aro Posi-
tively produced, and thereby obviate the use
of springs for such purpose.

A further object is to inerease the speed at
which the paper can be run through the ma-
chine.

To these ends my invention consists in a
perforating - machine comprising a cylinder
carrying a series of punches, a pivotally-
mounted die-support, and aserics of cams for
positively actuating said punches and die in
unison, as hereinafter fully described, and
particularly pointed out in the eclaims.

Referring to the drawings, in which like
parts are designated by like letters in the
several figures, Figure 1 is an end clevation
of the machine. Fig. 2 is a front elevation
thereof, the shaft K and its eams being omit-
ted to more clearly show the remaining parts
of the machine, Fig. 3isan enlarged end ele-
vation of the punch-carrying e ylinder, the die-
support, and the cam for operating thelatterin
one direction, said cam being shown asabont
to engage said support. Fig, 4 is a similar
view, partly in section, showing the cam in
engagement with the die-support, and show-

a specifica- |

|

paper and without danger ;

- seribed.,

the punch-carrying eylinder and the die-sup-
port. Fig. 6 is a partial inverted plan of the
same parts. Fig. 7 represents a portion of
the paper after being perforated.

LTheletters A A designate the two end pieces
of the frame of the machine, which may be
secured to a base A’, as shown, or may be se-
cured tothe floor in the usual manner. Atthe
top of said frame are suitable bearings in
which is mounted a cam-shaft B, having the
gear b secured thereon near one end thereof,
and having the cams b’ secured thereon near
cach end thereof. A large roll B, preferably
made of wood, is loosely mounted on said
shaft I3 for a purpose presently to be de-
Deneath said shaft B and in the
same vertical plane therewith is the tubalar
punch-carrying eylinder C, which isre volubly
mounted upon a non-revoluble shaft (’, held
efixed bearings in the two end pieces of the
frame,set-serews ¢/, Dearing at one end against
said latter shaft, serving to prevent revolu-
tton thereof. - Said eylinder C carries the gear
o, which meshes with the gear D, and also
serves as the support for yokes C2 which
carry the die-support, said yokes loosely en-
circling said eylinder in such manner as to

| have a free swinging movement thereon.,

Nearthe bottom of the frame and slightly in
frontof the vertical plane of shaft B and cylin-
der Cis mounted the main shaft D, which car-
ries cams (¢’ d’ and gear d, which meshes with
gear ¢, and wudich will be provided outside the
frame with suitable band-pulleys by which
motion can be transmitted thereto from any
suitable source of power. Another cam-shaft
I£is mounted in bearings in the frame at the
rear side of the latter and in a horizontal
plane between that of eylinder C and shaft
D, said shaft E carrying gear e, which meshes
with gear ¢ and cams ¢’

The punch-carrying eylinder C is provided
with a longitudinal slot or opening, in which
18 located the bar ¢ to which is secured the
series of punches ¢, said bar being free to
move toward and away from the center of the
cylinder. T also prefer to locate in said slot
or opening in said cylinder and at the periph-
ery thereof a fixed guide-bar ¢t, having a se-
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ries of openings corresponding to the series

and through which the latter pro-
ject, which bar serves 1o steady the move-
ment of the punches and protects them from
bent or broken from any cause.

Upon the fixed shaft C"isa rounded rib or
projection ¢’ located on thelowerside thereof,
which may extend continuously along said
shaft within the chambered portion of cylin-
der C, or may be composed of a series of pro-
jections located in the same plane, the ofilce
of which is to depress the bar¢? and punches:
3 as said bar is carried past said projection
by the revolution of cylinder (. Alsosecured
to said cylinder C’, at each end of the cham-
bered portion of shaft C, are two collars ¢,
having formed within the inner sides thereot
the cam-grooves ¢, into which grooves pro-
ject lips ¢® at the ends of bar c*.
7 are broken away at a point opposite to the
projection ¢°, as shown 1in Fig. 4, and are 80
shaped that as said lips ¢’ enter said grooves,
after the bar ¢* has passed the projection ¢,

of punches,

the continued movement of cylinder C will |

cause said grooves to draw said bar toward
ihe center of the cylinder and retract the ends
of the punches within the circamferential
plane of the cylinder. Means are thus pro-
vided for positively advancing the ends of
the punches beyond the surface of cylinder
C at one point in the revolution of said eylin-
der and for positively retracting said ends
and retaining them within the surface of said

" eylinder throughout the remainderof itg revo-
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lution.

The die-plate ¢*is secured within the upper
surface of the die-support, which consists of
o metallic block ¢, having atitsends vertical
dovetail flanges ¢'.  The yokes C% previously
referred to, have at their lower ends an open-
ing to receive the ends of said block ¢, and
have within their outer surfaces an undercut
oroove to receive the flanges on the lattér,
whereby said block is adapted to have a lim-
sted movement within said yokes toward and
away from the cylinder C, upon which the
yokes are pivotally mounted, as before de-
wcribed. 'Thedie-plate and the upper surface
of 1he bloek ¢'® are curved transversely to cor-
respond with the curvature of the surface of
eylinder C, whereby the paper is adapted to
be tightly and evenly clamped between said
block and die-plate and said eylinder, as here-
inafter deseribed.

The block ¢! is provided with a slot ¢'?, lo-
cated beneath the series of openings in the
die-plate, to enable the small circular pieces
of paper removed by the punches to escape
to the floor, and thus prevent them from in-
terfering with the operation of the punches.

To the ends of the block ¢ are secured, by |

means of screws or in any suitable manner,
plates ¢, which plates embrace cylinder C
in a mannersimilar to the yokes (%, the open-
ing ¢¥ in said plates, however, being slightly
elongated vertically to permit the plates to
rise and fall upon theshaft as wellas toswing

The grooves |

l

| to preserve the

thereon. At their upper end the plates ¢l
arc provided with an inwardly-extending lip,
as shown, which lips are in position to be en-
caged Dby the cams b on shaft B when the
plates are in their highest position and cause
the plates to be moved by sald cams from
their highest to their lowest position.

Projecting from the lower surface of block
+in the vertical plane of thecamsd’ on shaft
D are two lips ¢, having two sides, which are
inwardly curved, which lips are engaged by
said cams /, and the latter are thus caused
to not only move said block and the plates ¢t
from Lheir lowest to their highest position,
but also to swing said bloeck, said plates, and
the yokes (* upon cylinder C as a center
from their front to their rear position, 'The
cams ¢ on shaft E act upon the rear side of
vokes C? and return the latter with Dblock
¢ and the plates ¢ to their forward posi-
tion, a stop « on one of the end pieces of the
frame serving to limit such forward move-
ment thereof.

The operation of the machine thus con-
structed is as follows: The web of paper I¥ 1s
led from the usual supply-roll (not shown)
over roll B and between said roll and cyl-
inder C, thence partially around said eylin-
der C, and between it and the die plate and
block ¢ to the usual receiving-roll, (not
shown,) as indicated by the arrows in Fig. 1.
The receiving-roll will be positively driven
to wind the web of paper thereon, and the
supply-roll will have suitable friction devices
requisite amount of tension
upon the paper; but as the use of such rolls
i« common in conneection with perforating-ma-
chines, andastheir construction and operation
are the same when used in connection with my
machine as heretofore I have deemed it to bo
unnecessary to show them in the drawings.
Power being imparted to the main shaft D, the
gears d, ¢, b,ande will transmit the motion of
said shaft to cylinder C and shafts 15 and K,
respectively, and the friction exerted upon the
paper as it passes between roll B/ and ecylin-
der C imparts a continuous movenient thereto
through the machine. As the eylinder C 15
revolved, the ends of punches ¢’ are retained
within the surface thereof by the action of
cam-grooves ¢’ in collars ¢ upon lips ¢* of bar
2 thronghout the greater portion of the revo-
lution of said eylinder C, or exeept when the
punches are crossing the vertical line between
{he eylinder (@ and shaft D, at which point
the cam projection on shaft O forces the ends
of the punches outwardly beyond the sur-
face of the eylinder C. The cams &', being
eccentric to the shaft B throughout the greater
portion of their circumference, retain the
plates ¢', block ¢, and the die-plate in their
lowest position, and the cams €', being simi-
Iarly shaped, retain said parts in their for-

- ward position except during the short inter-

val when the cams (” are acting upon the
block ¢!, said cams ’ being concentric wilh
shaft D throughout the greater portion ol
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their cireumference. The timing of the op-
erations of said parts is such that the cams ’
raise the block ¢ and the die-plate to their
highest position, wherein they clamp the pa-

per tightly against cylinder C just previously:

to the outward movement of the punches by
the cam ¢’ as just deseribed, and then move
sald block and die-plate from their forward

to theirrearmost position as theyare thus held |

against the cylinder C. The outward move-
ment of the punches causes their ends to en-

ter the openings in the die-plate, and the pa- |

per being tightly clamped between the cyl-
inder and said die-plate the punches are
caused to perforate the paper evenly and
smoothly throughout its entire width, as in-
dicated in Fig. 7. The swinging movement
of the die-plate and its support being pro-

duced positively and synchronously with the

movement of cylinder C, there is no drag
upon the paper to impede its passage through
the machine, and all danger of tearing or
rupturing the paper from such cause is
avoided. As soon as cams ¢® and d’ have
ceased their action upon the punches and
die-plate, respectively, cams ¢' retract the
punches, cams &’ depress the die-plate and
its support to their lowest position, and cams
e’ return said parts to their forward position
again. The operation thus described is re-
peated with every revolution of eylinder C,
and the distance between the rows of perfo-
rations in the paper will be governed by the
diameter of said cylinder. Ordinarily the
machine will be constructed to receive and
perforate paper fifty or sixty inches in width,
and the cylinder C will be of such diameter
as to cause the distance between the rows of
perforations to be six or seven inches; but
these dimensions can be varied at will.

In order to insure the registering of the
punches with the openings in the die-plate
under all eircumstances, I prefer to provide
the block ¢ with a pin ¢" near each end, and

to provide cylinder C with holes to receive |

sald pins, as shown in Fig. 5.

It will be observed, as hereinbefore stated,
that all the movements of the punches and
die-plate are produced by positive mechan-
1sm, thereby obviating the use of springs with
all their attending objections, and that, there
being no drag exerted upon the paper during
its passage through the machine, the machine
can be run much more rapidly than has been

possible heretofore. The punches, bein gwith-

drawn within the body of cylinder C except
when they are operating upon the paper, are
preserved from injury in such manner as to
materially prolong their period of usefulness.

While I have herein shown but two cams |

’ on shaft D, it will be understood that in
machines for perforating paper of extreme
widths it will be desirable to locate a greater
number of cams on said shaft, in order to in-
sure an even movement to block ¢ and the
die-plate throughout the entire length of the
latter, I do not wish to limit myself to the

!

Ml

| mounted upon said {ixed

exact details of construetion herein shown and

- described, as it is obvious that modifications

therein can be made without departing from
the spirit of my invention. |

Having thus fully deseribed my invention,

what I claim, and desire to secure by Letters
Patent, 15—

1. The perforating - machine herein de-
seribed, comprising, in combination, a revolv-

ing eylinder carrying a series of punches ra-

dially movable therein, a die-support adapted
to have an are movement about the axis of
satd cylinder as a center, a die-plate mounted
in said support and movable therein toward

and away from said punch-carrying cylinder,

and means, such as the cam-shafts shown and
deseribed, for moving said punches toward
and away from the center of the cylinder by
which they are carried and for moving said
die-plate both toward and away from said
punch-carrying cylinder and in a plane par-
allel with the circumference of the latter, ar-
ranged and operating substantially as set
forth. * |

2. In a perforating-machine, a revolving
cylinder having a radial opening therein and
extending longitudinally thereof, a series of
punches located in said opening in said cyl-
inder, means, substantially as described, for
moving said punches toward and away from
the center of said eylinder, whereby their ends
can be caused to project beyond the surface
of the cylinder, a die-support pivoted to move
about said cylinder as a center, a die-plate
mounted in said support in such manner as
to have free movement therein toward and
away from said eylinder, and means, supstan-
tially as described, for moving said die-plate
in both directions, combined and operating
substantially asand forthe purpose described.

5. In a perforating- machine, a revolving
cylinder having a central chamber and an
opening leading from said chamber to the
outer surface thercof, a bar carrying a series
of punches located in said opening in said
cylinder in such manner as to be capable of
frea movement toward and away from the
center of the cylinder, a series of fixed cams
located within the chambered portion of said
cylinder for positively operating said bar in
both directions, a die-support pivoted to swing
about said cylinder as a center, a die-plate
movably mounted in said support, and a series
of eam-shafts carrying cams which engage
said die-plate and its support in such manner
as 1o positively move the former toward and
away from the punch-carrying eylinder and

' thelatierinopposite directions about its pivot,

combined and operating
tor the purpose set forth.

4. In a perforating-machine, the combinsa-
tion of the following instrumentalities, viz:

substantially as and

- a fixed shaft having a cam projecting from

one side thereof and having near each end
thereof a collar provided with a CaAM-Zroove
within its inner face, a cylinder revolubly

shaft and having an
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interior chamber inclosing said cams on the ]

latter, said revolving cylinder also having a
radial slot or opening leading from its inte-
rior chamber to the outer surface thereof, a
bar carrying a series of punches located 1n
the opening in said cylinder and having at
its ends projecting lips adapted to enter the
cam-grooves in the collars on said fixed shatt,
two vokes embracing said punch-carrying
cylinder and adapted to have a swinging
movement thereon, a die-support mounted in
ways in said yokes, whereby it 1s adapted to
have free movement therein toward and away
from the pivotal point of the yokes, a die-
plate secured to said support, and a series of
shafts carrying cams constructed to posi-
tively move said die-plate and its support in
opposite directions within the yokes and to
move said vokes in opposite directions about
their pivot, arranged and operating substan-
tially as set forth.

5. In a perforating-machine, the combina-
tion, with a revolving cylinder carrying a se-
ries of punches and means for causing sald
punches to intermittently project beyond the
periphery of said eylinder, of a die-plate con-
structed to have a limited movement about
the axis of said eylinder as a center, substan-
tially as described, whereby perforations can
be made in a welb of paper passing around
said eylinder without interrupting the move-
ment of said web.

6. In a perforating machine, frame A A,
having journaled therein main shaft D, car-
rying gear d and cams d’, punch-carryingcyl-
inder C, carrving gear ¢, and shaft I3, carry-
ing gear b and cams &', and having fixed shaft

(' secured thereto, said shaft being located |
| ¢, punch-carrying bar ¢* located within said

centrally within the punch-carrying cylinder
and carrying fixed cams for operating the
punches, yokes C% having a swinging move-
ment upon the cylinder C, die-plate ¢’, mov-
ably supported upon said yokes, and plates
13, projecting into the path of movement of
cams b, and Dbeing connected at their lower
ends with said die-plate, combined and op-
erating substantially as described.

7. In a perforating-machine, fixed shaft ¢/,
having projection ¢* and having secured
thereto the collars ¢ having cam-grooves ¢’
therein, combined with chambered cylinder C,
revolubly mounted upon said fixed shaft, and
having bar ¢, carrying punches ¢’, movably
mounted within aradialopening therein,said
bar ¢ having the lips¢® at its ends, which are
adapted to enter the grooves ¢ in said collars,

436,810

whereby a positive movement will be impart-
ed to said bar ¢ in both directions, substan-
tially as set forth.

8, In a perforating-machine, fixed shaft C’,
carrying cams ¢® ¢, eylinder C, revolubly
mounted on said fixed shaft and carrying the
radially - movable punch-Dbar ¢*, yokes C7
loosely embracing the cylinder C, block c¢%,
movably mounted at its ends in said yokes,
die-plate ¢, secured to said block, plates ",
secured to said block at the ends thereof,
shaft B, carrying cams I/, shaft D, carrying

| cams d’, shaft E, carrying cams ¢, and gears

connecting said shaft D with eylinder C and
shaft © and cylinder C with said shaft I,
combined and operating substantially as and
for the purpose deseribed.

9. In a perforating-machine, the combina-
tion, with ecylinder C, having the radially-
movable punches ¢® mounted therein, of yokes
(2, loosely mounted upon said cylinder, said
yvokes having a central opening at theirlower
ends and undercut grooves in their outer sides
at each side of said openings, block ¢! having

its ends extending through the openings in

said yokes and having flanges ¢'!' projecting
within said undercut grooves, whereby saitd
block is adapted to have free movement within
said yokes, and die-plate ¢ secured to said
block at the upper side thereof, substantially
as described.

10. In a perforating-machine, the combina-
tion, with frame A A, having shafts 5 D

journaled therein, said shafts carrying gears

b and cams b’ ', of fixed shaft U7 secured
to said frame Dbetween said first-mentioned
shafts and carrying cams ¢ ¢, eylinder C,
mounted upon said shaft C"'and earrying gear

cylinder (! and receiving its movement from
said cams ¢® o7, substantially in the manner
described, roll 13/, loosely mounted upon shaft
B, vokes (% loosely mounted upon cylinder
(!, bloek ¢!, movably mounted in said yokes,
plates ¢'?, secured to said block at the ends
thereof, and die-plate ¢, secured to the upper
side of said block, said block and die-plate
having their upper surface curved trans-
versely to conform substantially to the cir-
cumference of eylinder C, substantially as
set forth.

LOUIS 1. STELLMANN.

VWithesses:
W. II. CHAPMAN,
J. E. (1 TAPMAN.
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