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ABSTRACT OF THE DISCLOSURE

A rotary cutoff apparatus for use in conjunction
with a moving sheet web material, for cutting it into
predetermined lengths, and having a pair of lower and
upper cutoff rolls, and gears interlocking the rolls for
rotary movement in unison, the rolls defining a gap for
movement of the sheet web material so as to rotate the
rolls in unison, a stop bar on one of the rolls, defining
a cutoff location and, a moveable cutoff blade on the
other of the rolls, the cutoff blade being moveable

towards and away form the stop bar for cutting the web.
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FIELD OF THE INVENTION

The invention relates to cutoff devices for strip
material and, in particular, to a rotary cutoff device,
which is adapted to permit the sheet web material to pass
through the device, while the device is stationary and
the shear device being operable intermittently to cut the
web material at predetermined spaced locations.

BACKGROUND OF THE INVENTION

The cutting of moving strip material has been
carried out in a variety of ways. In one relatively
primitive method, the moving strip was temporarily
stopped at a point just before a shear blade, and the
shear blade was operated. Upstream of the shear blade
the strip continued to move and formed a loop. Once the
shear blade opened, the strip was then allowed to pass
forwardly again and the loop was removed. Other systems
have involved pairs of upper and lower shears which were
mounted on rails and could move forwardly and backwardly
along the axis of the sheet material. By accelerating
the upper and lower shear dies to the speed of the sheet
material, the dies could then be closed, without stopping
the sheet material. The dies would then be opened up and
stopped and returned to their starting position for the
next cut. These systems were effective but the mechanism
was complex and expensive. It was also difficult to
achieve a precise location for the position of each cut.
In addition, cuts of less than a predetermined length

could not be achieved at all due to the fact that the
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shear dies had to move forwardly and backwardly once

during each cut.

Other systems of shears have involved rotary blades
which essentially chopped the web material at
predetermined locations. However, controlling the length
of cut on these rotary choppers was difficult, since the
length of cut large depended on upon the diameter of the
chopper drum on which the blades were mounted.

Clearly there is a need for a rotary cutoff device
which is capable of cutting moving web sheet material at
predetermined locations, the locations being adjusted and
pre-settable, and being operable even at over relatively
short distances between cuts, and involving a minimum of
complex machinery.

BRIEF SUMMARY OF THE INVENTION

With a view therefore to achieving the foregoing
improvements, the invention comprises a rotary cutoff
apparatus for use in conjunction with a moving sheet web
material, for cutting the same into predetermined
lengths, and comprising, a pair of lower and upper cutoff
rolls, and gear means interlocking said rolls for rotary
movement in unison, the rolls defining a gap therebetween
for movement of the sheet web material therethrough,
selectively operable means for operating said lower and
upper rolls whereby to rotate the same in unison, a stop
bar on one of said lower and upper rolls, defining a
cutoff location and, a moveable cutoff blade on the other

of said lower and upper rolls, and means for moving said
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cutoff blade towards and away from said stop bar, said

cutoff blade being offset slightly with respect to said

bar whereby said cutoff blade moves adjacent said bar and

achieves a shearing action.

The invention further provides that the moveable
cutoff blade is connected to at least three plunger
members extending through said other of said rolls, cam
means on said plungers, and cam operating means located
outside said roll in registration with said cam means,
whereby upon rotation of said roll, said cam means engage
said cam operating means and cause said plungers to
advance said cutoff blade towards said stop bar.

The invention will also preferably provide that the
cutoff rolls may be started and stopped by means of power
operated means such as a motor or a clutch means, which
is connected to a length measurement device located
upstream of the cutoff apparatus, for measuring the
length of the web material and for sending signals to the

power operated means.

It is an advantage if the cutoff blade is mounted at
a slight shear angle relative to the stop bar, so as to
provide a cutting action which starts at one side of the

web and continues to the other side.

The two rolls are preferably of relatively small

diameter, so that they may be started and stopped easily,
and so the position of each cut may be precisely

regulated.
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The operation of the cutting blade 1is such that as
soon as the cut is completed, the cutting blade 1is
retracted once more, so that the upstream end of the web
can continue passing between the rolls without
obstruction.

The various features of novelty which characterize
the invention are pointed out with more particularity in
the claims annexed to and forming a part of this
disclosure. For a better understanding of the invention,
its operating advantages and specific objects attained by
its use, reference should be had to the accompanying
drawings and descriptive matter in which there are

illustrated and described preferred embodiments of the

invention.

IN THE DRAWINGS

Figure 1 is a perspective illustration of a rotary
cutoff apparatus illustrating the invention, and showing
a web work piece in phantom;

Figure 2 is a section along the line 2-2 of Figure
1, showing the two rolls inactive with the web work piece
passing therebetween;

Figure 3 1is a section corresponding to Figure 2, but
showing the two rolls rotated and showing the cutting
action of the cutting blade;

Figure 4 1is a section corresponding to Fig 3 but

showing the position of the rolls rotated 90 degrees, and

stopped, just after completion of a cut, and,
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Figure 5 is a front elevation of the cutoff
apparatus illustrating the invention.
DESCRIPTION OF A SPECIFIC EMBODIMENT

Referring first of all to Figure 1, it will be seen
that this illustrates a cutoff apparatus indicated
generally as 10, used in conjunction with a web work
piece indicated as W, for cutting off a cut to length
piece 1ndicated as P.

Typically, the cutoff apparatus will be located 1in
conjunction with an with an operating line, incorporating
a typical web uncoiler, for supporting a roll of web

material, and which may or may not incorporate

tensioners, straighteners, flatteners, all such as are
well known in the web forming art. These pieces of
equipment are typical in the metal web art. However, in
conjunction with other materials, the cutoff apparatus
may be used in a variety of other locations, where the
web material is fed in flat sheets or where the web
material 1s a non-metallic material.

The purpose of the cutoff apparatus is to cut a
leading piece P of the web away from the remainder of the
web, while the web is moving continuously at a relatively
high speed, so that the piece P may be used or formed or
sold or otherwilise disposed of. The plece P must be cut
to a precise predetermined length. A requlrement of the
apparatus 1s that it must readily be controllable and

adjustable so that the piece P can be cut to any desired
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length, and that it may be varied from cut to cut, 1if
required.

The cutoff apparatus consists, in part, of lower and
upper rolls 12 and 14, mounted between stands 16 and 18,
linked together for operation in unison by gears 20 and

22.

Upstream of the rolls 12 and 14, there 1is located a
length sensing device 24, which may be connected to a
suitable central processing unit 26, for generating a
length signal. The CPU 26 will be controllable so as to
deliver a cut signal after a predetermined length of web
has been measured. The lengths of the pieces W to be cut
off may be programmed into the CPU, in a well-known
manner.

The upper roll 14 in this embodiment of the
invention has a generally oval shape in section, 1in which
the two apexes 28 and 30 have a smooth semi- cylindrical
surface . Mounted at apex 28 there 1s a stop bar 32, the
purposes of which will be described below.

The stop bar 32 defines a smooth shearing surface
34, which is radial with respect to the centre of the
roll, and terminates in an edge .

The bar 32 is mounted in a generally right angular
recess 36 formed in apex 28 and 1s releasably secured by
bolts 38 so that it may be removed for reworking from
time to time. Alongside the shearing surface 34 apex 28

is formed with a flattened portion 40 for reasons to be

described below.
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The lower roll 12, in this embodiment, is also of

generally oval shape in section and defines apexes 42 and
44 which are of smooth semi- cylindrical shape.

However, roll 12 is formed with a central diametrical
slot 45 extending along the length of the roll, to a
predetermined depth in the roll. Connecting with the

diametrical slot, there are, in this embodiment, three

diametrical bores 46 (Fig 3), extending therethrough from
the slot, and opening to the opposite side of the roll.
Within the slot there is a moveable cutting blade 52,
which can be slid out of and into the slot 45. The blade
52 1s mounted in this case, on three operating rods 54,
extending through the three bores 46.The rods are formed

with unillustrated collars, which act as locating stops.

Within the bores, there are located return springs
58, which function to urge the rods into their retracted
position, thereby retracting the blade 52 back into the
slot 45.

At the free ends of each of the rods 54, there is
provided a cam shoulder 60. The cam shoulders are
designed to ride on respective cam rollers 62. Cam
rollers 62 are rotatably mounted at spaced intervals
along a sliding cam bar 64(Fig 5), which is located

below the lower roll, in this embodiment. The cam bar is

formed with three operating ramps 66. A slideable
control bar 68 is movably secured to a base 70, to which

the stands 18 and 20 are also secured. Bolts 72 extend
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through slotted openings in bar 68 and permit it to be
slid to and fro (Fig 5). An operating cylinder 74 is
mounted on base 70 and has a piston rod 76 connected to
bar 68. Cylinder 74 may be powered by any suitable means
and operates to move bar 68 to and fro relative to cam
bar 64.

Movement 1in one direction will raise cam bar 64
upwardly, and movement 1n the other direction will allow
cam bar 64 to move downwardly. Such movement of cam bar
64 will cause rollers 62 to either engage with, or
disengage from, cam shoulders 60.

In operation as the lower roll rotates, the cams
will engage the shoulders and drive the rods through the
lower roll and thereby extending the blade from the slot.
As the lower roll continues to rotate, the cams will drop
off the shoulders and the springs will retract the rods
and the blade.

The position and location of the gears is such that
the blade and the stop bar, respectively on the lower
roll and the upper roll register with one another at a
predetermined location on opposite sides of the web (Fig
3). As the cams drive the blade out of the slot, the
blade will slide alongside the smooth radial cutting
surface of the stop bar, thereby providing a shearing
action. As will be noted from Figure 4, the cutting
blade is slightly angled from one side to the other so as
to provide a progressive cutting from one side of the web

to the other.
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In order to operate and start and stop the rolls,
any power operated means that is suitable may be used.
Figure 1 shows a DC motor 80 which can be started and
stopped by signals from the CPU. This is a simple and
highly effective means for operating the cutoff rolls.
However in some cases 1t may be desirable to use a
combination clutch and brake mechanism , or 1n some cases
a clutch alone, such as are well known in the art and
require no description. Upon the receipt of a cut signal
from the CPU 26, the power means will operate and thereby
rotating the gears.

Within a predetermined brief period of time, after
the rolls have rotated and the cut has taken place, the
power 1s discontinued and the rolls will stop, thereby
allowing the web to continue passing between the rolls
unobstructed. The rolls may be stopped in the position of
Fig 2, and the workpiece will be free to pass
therethrough. Alternatively the rolls may be stopped in
the position of Fig 4 with the two rolls rotated 90
degrees past the cutting point.

The rolls may be operated intermittently in this way
in many cases. In other cases the rolls may be rotated
continuously at a predetermined reduced speed. In this
case the cylinder is operated so as to drop the cam bar,
and prevent operation of the cutting bar. The web can
continue to pass between the rolls without obstruction,
even though they are rotating since the spacing between

the rolls is enough to allow the web to pass. Upon
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receipt of a cut signal the cylinder will operate so as
to move the slide bar and ralise the cam bar upwardly.
This will cause the cam rollers to rise and engage the
cam shoulders, thereby causing a cut stroke.

The method of operation of the cutting device 1is
self evident from the foregoing description.

The foregoing is a description of a preferred
embodiment of the invention which is given here by way of
example only. The invention is not to be taken as
limited to any of the specific features as described, but
comprehends all such variations thereof as come within

the scope of the appended clainms.
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THE EMBODIMENTS OF THE INVENTION FOR WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An apparatus for cutting a moving sheet of web
material into predetermined lengths as said web moves along
a predetermined web movement axis, said apparatus including
a pair of lower and upper cutoff rolls defining a gap there
between for movement of the sheet of web material there
through, one of the rolls having a moveable cutoff blade
for cutting the web and having means for operating said
lower and upper rolls in unison to thereby rotate the same
in unison, said apparatus further comprising:

a fixed stop bar mounted in a fixed position on one of
said lower and upper rolls, defining a cutoff location;

said moveable cutoff blade on the other of said lower
and upper rolls;

a blade connecting means extending through said other
of said rolls;

an operating means located outside said other of said
rolls and capable of contacting said blade connecting
means, whereby rotation of said other of said rolls causes
said operating means to contact said blade connecting means
to advance said cutoff blade towards said stop bar, said
cutoff blade being offset with respect to said stop bar
whereby said cutoff blade moves adjacent said fixed stop
bar and achieves a shearing action cutting said web
material;

a slide means located adjacent to but spaced from said
other of said rolls, said slide means being moveable in an
engaging direction and a disengaging direction along a

slide axls transverse to said web movement axis;

11
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a ramp means connected to said slide means, whereby
operation of said slide means along said slide axis in said
engaging direction causes sald ramp means to move said
operating means into contact with said blade connecting
means thereby moving said blade towards said web to make a
cut, and operation of said slide means along said slide
axis in said disengaging direction causes sald ramp means
to move said operating means out of contact with said blade
connecting means to allow said blade to move away from said
web; and

a power operated means for selectively moving said

slide means 1n said engaging direction and salid disengaging

direction.

2. A cutoff apparatus as claimed in claim 1 and wherein
salid moveable cutoff blade i1s connected to a plurality of
plunger members extending through said other of said rolls,
cam means on sald plungers members, and cam operating means
located outside said roll in registration with said cam
means, and including the step of causing rotation of said
roll whereby said cam means engages said cam operating

means and cause sald plungers to advance said cutoff blade

towards said stop bar.

3. A cutoff apparatus as claimed in 1 and including means
for starting and stopping the cut off rolls by means of
power operated means connected to a length measurement
device located upstream of the cutoff apparatus, for

measuring the length of the web material and for sending

signals to the power operated means.

12
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4 A cutoff apparatus as claimed in claim 1 wherein the
cutoff blade is mounted at a slight shear angle relative to
the stop bar, so as to provide a cutting action which
starts at one side of the web and continues to the other

gide.

5. A cutoff apparatus as claimed in claim 1 wherein said
two rolls are preferably of relatively small diameter, so
that they may be started and stopped easily, and so the

position of each cut may be precisely regulated.

6 . A cutoff apparatus as claimed in claim 1 wherein, as
soon as the cut is completed, the cutting blade 1is
retracted once more, so that the upstream end of the web

can continue passing between the rolls without obstruction.

7 . A cutoff apparatus as claimed in claim 1 including
moveable mounting means for carrying salid cam operating
means, and power operated means for moving said mounting

means between inactive and active positions.

8. A cutoff apparatus as claimed in claim 1 wherein said
rolls are of generally oval shape in section, and define

two apexes, and saild stop bar being located at one apex of
one said roll, and said slot and blade being located at an

apex of the other said roll.

9. A method of cutting a moving sheet of web material as
sald web material moves along a predetermined web movement
axlis, and for cutting the same into predetermined lengths

by passing said sheet of web material through a pair of

13
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lower and upper cutoff rolls the rolls defining a gap there
between for movement of the sheet of web material there
through, and wherein a moveable cutoff blade 18 connected
to a blade connecting means extending through said other of
sald rolls, an operating means located outside said roll
for operating said blade connecting means, said operating
means being mounted on a mounting means, a slide means
moveable relative to said operating means, and ramp means
whereby movement of said slide means in a direction
transverse to salid web movement axis will operate said
operating means, and power operated means for moving said
slide means between two positions, said method comprising
the steps of:

intermittently operating said lower and upper rolls
whereby to rotate the same in unison, there being a stop
bar on one of said lower and upper rolls, defining a cutoff
location and a moveable cutoff blade on the other of said
lower and upper rolls, whereby said operating means causes
sald blade connecting means to advance said cutoff blade
towards said stop bar, said cutoff blade being offset with
regpect to said bar whereby said cutoff blade moves
adjacent said bar and achieves a shearing action cutting

sald web material, and;

starting and stopping the cutoff rolls by means of a
power operated means connected to a length measurement
device located upstream of the cutoff apparatus, for
measuring the length of the web material and for sending

signals to the power operated means, and operating said

slide means in timed relation to operation of said rolls

thereby causing engagement of said operating means with

14
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sald blade connecting means to move said cutoff bar towards

salid stop bar and procure shearing of said web.

10. A cutoff apparatus as claimed 1n claim 8 and wherein
salid stop bar roll defines a right angular shoulder at one
apex, and fastening means securing sald stop bar to said

shoulder, whereby said stop bar is removable for servicing.

11. A cutoff apparatus as claimed in claim 7 and wherein
sald cam operating means comprise cam rollers mounted on a
mounting bar and engageable with and disengageable from

respective saild cam shoulders on said plungers.

12. A cutoff apparatus as claimed in claim 11 wherein said
moveable mounting means comprises a mounting bar on which
sald rollers are mounted and a slide bar moveable relative
to said mounting bar whereby to raise or lower said
mounting bar, and power operated means for moving said

slide bar between two positions.

13. A method of cutting a moving sheet of web material,
for cutting the same into predetermined lengths, and
comprising the steps of;

passing said sheet web material through a pair of
lower and upper cutoff rolls the rolls defining a gap
therebetween for movement of the sheet web material
therethrough;

operating saild lower and upper rolls whereby to rotate
the same in unison, there being a stop bar on one of said

lower and upper rolls, defining a cutoff location and, a

15
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moveable cutoff blade on the other of said lower and upper
rolls, and,

moving said cutoff blade towards and away from said
stop bar, said cutoff blade being offset slightly with
respect to said bar whereby said cutoff blade moves

adjacent said bar and achieves a shearing action cutting

sald web material.

14. A method of cutting sheet web material as claimed in
claim 13 cutoff apparatus as claimed in claim 1 and wherein
sald moveable cutoff blade 1s connected to a plurality of
plunger members extending through said other of said rolls,
cam means on said plungers members, and cam operating means
located outside said roll in registration with said cam
means, and including the step of causing rotation of said
roll whereby said cam means engages said cam operating

means and cause sald plungers to advance said cutoff blade

towards said stop bar.

15. A method of cutting sheet web material as claimed in
claim 14 a cutoff apparatus as claimed in claim 1 and
including the steps of starting and stopping the cutoff
rolls by means of power operated means connected to a
length measurement device located upstream of the cutoff

apparatus, for measuring the length of the web material and

for sending signals to the power operated means.

16
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