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A rotary die cuter for a box making machine has an abrading cylinder mounted for rotation alongside the anvil for engaging ana
resurfacing the blanket of the anvil on a virtually continuous basis to smooth, level and even the surface of the blanket. This
resurfacing occurs during normal operation of the rotary die cutter so no production is lost. The abrading cylinder has a sheet layer
of abrasive material spirally wrapped on the surface of the cylinder and bonded thereto with adhesive material on the backside of

the sheet layer. The abrading cylinder is movable towards or away from the anvil by a servo motor and gearbox. The position of th
abrading cylinder relative to the anvil is determined by an encoder which sends the information to a computer or programmab

controller which calculates the changing diameter of the blanket and the amount of speed change that must be imparted to th
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anvil to compensate for its changing diameter. The computer or programmable controller is connected to a drive system of the anvil

to effect the speed change.
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A rotary die cuter for a box making machine has an abrading cylinder
mounted for rotation alongside the anwvil for engaging and resurfacing the blanket
of the anvil on a virtually continuous basis to smooth, level and even the surface
of the blanket. This resurfacing occurs during normal operation of the rotary die
cutter so no production 1s lost. The abrading cylinder has a sheet layer of abrasive
material spirally wrapped on the surface of the cylinder and bonded thereto with
adhesive material on the backside of the sheet layer. The abrading cylinder 1s
movable towards or away from the anvil by a servo motor and gearbox. The
position of the abrading cylinder relative to the anvil 1s determined by an encoder
which sends the information to a computer or programmable controller which
calculates the changing diameter of the blanket and the amount of speed change
that must be imparted to the anvil to compensate for its changing diameter. The

computer or programmable controller is connected to a drive system of the anwil to

effect the speed change.
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The present invention generally relates to box making machines and more
particularly to novel and improved methods and apparatus for resurfacing the anvil

blanket of a rotary die cutter used to crease and/or cut corrugated boards in a box

making machine.

BACKGROUND OF INVENT1IOIN

Rotary die cutters include a die drum or cylinder having on its surface a
cutting die typically made of steel rule for cutting or creasing corrugated board
against an anvil drum or cylinder as the board passes between the two drums. The
anvil cylinder has a blanket on its circumferential surface typically made of
urethane usually provided 1n .30 inch thick and 10 inch to 20 inch wide segments
for ease of rotation and replacement. When the anvil blanket develops an 1rre gular
surface and becomes cut-up due to repeated contact from the steel rule dies on the

die drum, the operation of the rotary die cutter must be stopped to gether with the

production run of the box making machme. A cutting tool such as a knife or a
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rotating mill tool or grinding wheel is then operated while moved along the length
of the surface of the blanket to trim the blanket to even and smooth it.
Approximately .010 to .020 inches is tnmmed from the blanket surtace. The
diameter of the blanket is then measured, and a speed compensator for the anvil 1s
also adjusted since the diameter of the anvil has been reduced by the tnmming
operation. In this regard it is well known that the surface speed of the anvil affects
the accuracy of the die cut in the corrugated board. Ideally the surface Speed of
the anvil should be equal to the speed of the board as it travels through the die
cutter. However, due to the constant wear in the blanket surface, it 1s not possible
to maintain a constant diameter of the blanket and nor is 1t practical to constantly
stop production to trim the blankets, to measure the blanket diameter and adjust
the speed compensator to change the speed of the anvil in accordance with 1ts
reduced diameter.

Prior methods have therefore resorted to trimming between .010 to .020
inches from the anvil blanket surface, at relatively large intervals of time in order
to avoid constant shut down of the box making machine for resurfacing the anvil
blanket. The result is that conventional rotary die cutters used in box making

machines are subject to inaccurate die cuts or creases in the corrugated boards

while shortem'ng the life of the anvil blanket. -
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One of the objects of the present invention is to provide a novel and
improved rotary die cutter for a box making machine which overcomes the above
noted problems attending conventional rotary die cutters used in the box making

industry today.

Another object of the present invention is to provide novel and improved
methods and apparatus for resurfacing or trimming an anvil blanket of a rotary die
cutter for box making machines to improve the accuracy and consistency of the
cutting and creasing of the corrugated boards. Included herein are methods and
apparatus for automatically adjusting the speed of the anvil to compensate for the

surface material removed from the anvil during resurfacing.

A further object of the present invention is to provide such method and
apparatus for trimming or resurfacing an anvil blanket of a rotary die cutter and for
controlling an associated anvil speed compensator while the die cutter 1s operating

during a production run thereby avoiding the need to shut down production.
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A still further object of the present invention is to provide such method and
apparafus for resurfacing or trimming a rotary die cutter which increase the life of
the anvil blanket. Included herein are such method and apparatus which allow
only a minimum amount of surface matenal preferably between .0005 to .002

inches to be trimmed from the anvil blanket as the blanket surface becomes

uregular during use.

Yet another object of the present invention 1s to provide such method and

“apparatus which may be applied to conventional rotary die cutters for resurfacing

or trimming their anvil blankets.
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A rotary die cutter having a die drum and an anvil drum is provided with an
abrader cylinder mounted alongside and generally coextensive with the anvil drum
for rotation against the anvil blanket to trim the surface of the blanket. In
operation the abrader cylinder 1s moved virtually continuously against the anvil
blanket as the die cutter 1s operating on corrugated boards. The abrader cylinder
rotates in the same rotatative direction as the anvil and has an abrasive surface
which abrades or grinds the blanket surface to a smooth, even and level condition.
A motor and encoder assembly 1s provided to drive the abrader cylinder towards or
away from the anvil drum and to record the position and the amount of movement
of the abrader cylinder which information is fed to a computer or programmable
controller for calculating the diameter of the anvil blanket surface and the amount

of speed change needed in the anvil to compensate for the change in diameter of

the anvil blanket surface.
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Other objects and advantages of the present invention will be apparent from
the following more detailed description of the present invention taken in

conjunction with the attached drawings in which:

Fig. 1 1s a schematic view of a box making machine incorporating a rotary

die cutter embodying the present invention;

Fig. 2 1s a cross-sectional view of a portion of the rotary die cutter

incorporating an abrading cylinder in accordance with the present invention.

Fig. 3 1s a perspective view of the rotary die cutter and the abrading cylinder

and its associated mounting and drive members; and

Fig. 4 is a schematic view including the anwvil, abrader cylinder, and a
‘computer or programmable controller connected between the motor and encoder

assembly for the abrader cylinder and an anvil speed compensator for the anwil.
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Referring to the drawings in detail there is shown in Fig. 1 for illustrative
purposes only a rotary die cutter generally designated 30 in a box making machine
including two printing assemblies 32 each including an impression cylinder and a
print cylinder. Corrugated boards 33 are initially fed to the machine by feed rolls

34 and subsequently transported by the printing cylinders and pull rolls 36.

Die cutter 30 includes a cutting die cylinder 38 and an anvil cylinder 40
which receive in their nips corrugated boards 33 to be cut or creased by a cutting
die usually steel rules 9 affixed on the peripheral surface of the cutting die
cylinder 38 as shown in Fig. 3 to cut corrugated board against the anvil 40. The
anvil cylinder includes a cylinder drum made of steel and an anvil blanket 42
typically made of urethane wrapped and fixed around the surface of the steel drum
to cover it as shown 1n Fig. 3. Anvil cylinder 40 1s journalled in opposite frames 1

for rotation by any suitable motor or by any other power input such as gears.

In accordance with the present invention an abrader or grinder drum or

cylinder 16 is mounted for rotation alongside of and parallel to the anvil cylinder
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40 as shown in Figs. 1 and 2. Abrader cylinder 16 includes a cylindrical steel core
body covered with a sheet layer of abrading material 17 bonded to the core by any
suitable adhesive on the backside of the sheet opposite the abrasive side. The enéls
are held in place with clamp pieces 15 fastened to the cylinder 16 by screws. The
abrading material may be of any suitable type such as sold by 3M and is applied
by spirally wrapping 1t about the core as best shown in Fig. 3. Other abrading

surfaces may be used on or formed integral with abrading cylinder 16.

Abrading drum 16 1s provided on its opposite ends with mounting shafts 8
and 8a received in bearings 6 and 20 which are mounted through retaining
members 18 and 13 in slidable frames 12 for movement along fixed frames 10 and
11. The latter, in the specific embodiment shown, include horizontal shelf
portions 10a and 11a to which are mounted jack screw boxes 2 for driving the
abrader cylinder 16 towards or away from the anvil drum 40 for positioning the
abrading cylinder 16. Jack screw boxes 2 have output shafts 2a connected to
frames 12 to move the frames 12 and the abrader cylinder 16 carried by the frames
12. In the specific embodiment shown, slots 46 are provided in frames 10 and 11
to accommodate movement of the bearings 6 and 20 towards or away from the

anvil cylinder 40. Jack screws 2 are driven by a servo motor 4 connected by a
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coupling 3 to one of the Jack screws 2 which is connected by a connecting shaft
24 to the other Jack screw to drive the same. In another embodiment (not snown)
two servo motors 4 may be used, one for each Jack screw 2. In this embodiment
the connecting shaft 24 is of course eliminated. As shown in Fig. 3, mounting
shaft 8 of abrading cylinder 16 1s connected by a pulley and belt assembly 14, 21,
and 22 to any suitable motor 23 to rotate the abrading cylinder 16. Motor 23 may
be driven continuously during operation of the rotary die cutter 30 or only during a

resurfacing operation as will be described.

In use, abrading cylinder 16 while rotating in the same direction as the anvil
40 is gradually positioned and advanced against the entire length of the anvil
urethane blanket 42 by the motor 4 to trim and resurface the entire blanket until it
is even, level and smooth. After each surfacing operation, the abrading cylinder
16 is backed off the anvil an amount for example .010 inches to disengage from
the anvil. As little as .0005 to .002 inches of the blanket depth need be removed
by the abrader drum 16 to provide a new smooth, even and level blanket surface
42. This is a marked improvement over conventional trimming tools which
remove .010 to .020 inches of the blanket at each resurfacing operation thereby

creating periods, during the intervals between resurfacing, of inaccurate and
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inconsistent cutting and creasing when compared to the abrading drum 16 of the
present invention. In addition the abrading drum 16 resurfaces the anvil blanket .
while the die cutter is operating on corrugated boards 33 during a production run.
Therefore production.is not stopped while the blanket is being resurfaced which
takes only about one or two minutes as opposed to one half to one hour with
conventional resurfacing methods and tools. The resurfacing operation is initiated
in the preferred embodiment about every ten thousand ( lO,bOO) revolutions of the
anvil; however other parameters may be used depending on the wear of the anvil
blanket. The resurfacing operation may be initiated by an operator or
automatically through the use of suitable timing and computer controls for the
motors 23 and 4. When the abrading surface 17 of the abrading drum 16 becomes
worn the entire abrading layer 17 is simply removed and replaced with a new

layer. This is more economical than replacing or sharpening a cutting tool used in

conventional methods.

In addition, the position of the abrading cylinder 16 may be used during

production without stoppage to automatically vary the speed of the anvil, through

any conventional anvil compensator, to compensate for the reduction in the anwvil

diameter caused by the resurfacing operation. Referring to Fig. 4, the motor 4 for

10
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feeding the abrading cylinder 16 1s provided with an encoder 25 for determining
the position of the abrading cylinder and sending it to the computer or
programmable controller 50 which determines the changing diameter of the anwvil
blanket and the consequent speed change which must be imparted to the anvil.
Computer or programmable controller 50 is connected to a speed compensator
motor 60 or other device of any suitable or conventional type which 1s connected

to the anvil to change the speed to suit the diameter of the anvil.

Since only a very small amount of material 1s removed from the blanket at
each resurfacing operation, and the anvil blanket 1s left smooth, even and level, the
precise diameter of the anvil can be determined from the position of the abrading
cylinder. In the embodiment described herein the anvil 40 1s provided with a
power input from a motor or shaft and a compensator motor for adding to or
subtracting from the velocity imported to the anvil by the power input. In other
embodiments, the anvil may be provided with only one motor which can be speed
adjusted to Compensate for the change in diameter of the anvil as a result of
resurfacing or when a new anvil blanket is provided on the anvil. In another
embodiment the same end result may be achieved through a v belt pulley drive

system by changing the diameter of the pulley belt which drives the anvil or other

11
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similar variable speed mechanical drives may be used.

When a new or different anvil blanket 42 is applied to the anwvil cylinder 40,
the box making machine 1s of course stopped. After the application of the new or
different blanket 42, the abrading cylinder 1s advanced by its positioning motor 4
to engage the new or different blanket until a high load 1n the positioning motor 4
is sensed. The motor 4 is then de-energized and the position of the abrading
cylinder ndted by the computer or programmable logic controller 50 to determine
and record the starting diameter Qf the new or different anvil blanket 42. The
abrader .cylinder 16 is then backed off the anwil blanket 42 a slight amount for
example .010 inches to provide a clearance therebetween, and the amount backed
off is also recorded by the computer or programmable controller 50. The
operation of the box making machine is then commenced and when a certain
predetermined amount, for example, ten thousand revolutions of the anvil 40 1s
reached the positioning motor 4 of the abrader cylinder 16 will be energized either
automatically or manually by an operator to advance the abrading cylinder 16
against the anvil blanket to resurface the same. The amount of advancement of the
abrading cylinder equals the amount it was initially backed oft the anvil blanket

plus a predetermined, programmed amount preferably between .0005 and .002

12
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inches. At the conclusion of the resurfacing operation the abrader cylinder 1s
automatically backed off the anwvil blanket by the same amount indicated above for
example .010 inches. From the amount of movement of the abrading cylinder the
computer or programmable logic controller will calculate the change in diameter
of the anvil and send a signal to the speed compensator motor 60 to change the
speed of the anvil accordingly so that the proper surtace speed 1s maintained. The
above resurfacing process is repeated until the anvil blanket becomes worn at
which time the box-making machine is stopped and a new or different anvil

blanket replaces the worn one. The above procedure 1s then used at the start of a

new production run.

In addition to the advantages pointed out above, the present invention may
be used to remove ink from an anvil blanket to ready it for a new operation. This
~ can be achieved due to the fact that the abrading cylinder removes very hittle
material from the surface of the anvil. In addition, the present invention extends
the life of the anvil not only by removing an exceedingly small amount of materal
during each resurfacing, but also because it keeps the surface of the ahvil blanket

virtually constantly smooth thereby reducing the amount of penetration by the

blades of the cutting die cylinder.

13
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Although a preferred embodiment of the present invention has been shown
and described above, variations of the present invention will become apparent to
those skilled in the art but without departing from scope of the present invention

which is indicated in the appended claims.

14
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"~ What is claimed is:

1.  Ina box making machine inciuding a rotary die cutter, thé method of
resurfacing the blahket of the anvil of the rotary die cutter including the steps
of ‘abrading the surféce of the blanket With a rotating abrading cylinder
5 engaging the surface of the blanket during box production while the rotary die
cutter is cutting or creasing corrugated bdards, and using the position of the
abrading cylinder relative to the anvil to determine how much the speed of the
‘ anvil shduld be changed to compensate for the change in the diameter of the
énvil, and wherein during box productjon yvhile the die cutter ié operating on
10 the boards the abradi_'ng cylinder through the use of a compﬁter ié
automaﬁcally and repeétedly fed radially into the anvil bl‘anket‘a'
predetenninéd amount and .then' retracted from the anvil blanket to repeatedly
resurface the anvil blanket, and the change in the diameter of the ahvil '
blanket is éutomatically computed and the speed of the anvil is automatically

15 changed to compensate for the change in the diameter of the anvil blanket.
2. . The method defined in claim 1 inciuding the step of abrading
approximately 0.0005 to 0.002 inches off the surface of the blanket.

3.  The method defined in claim 1 further includihg the step of repeating
the abrading step at short intervals of approximately every ten thousand '

20  revolutions of the anvil during box production so that the blankét s virtually
continqusly resurfaced. .

4. - The method defined in claim 1 including the step of mounting the

p— ot )

15
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abrading cylinder on the housing of the a_nvil for lateral movement towards or

away from the anvil blanket.

5. The method defined in claim 1 including the step of using a logic device
to calculate the diameter of the anvil in response to a change in the position of
the abrading-cylinder relative to the anvil and for actuating a motor for

changing the speed of the anvil to compensate for a change in diameter of the

anvil.

6. The method defined in clalm 1 further including the steps of removrng

the blanket from the anvil after it becomes womn, applying a new blanket on
the anvil, advancing the abradmg cylinder against the new blanket with the
use of a motor until a high load is recognized by the motor, recording on the
computer the position of the abrading cylinder to determine and record the
starting diameter of the new blanket, then backing the abrading cylinder off |
the anvil blanket a slight amount' and recording in the computer the amount
the abrading cylinder was backed off the anvil blanket.

7. Ina rotary die cutter for a box-making machine including a die cutter
and an anvil cylinder including a blanket on the surface thereof, tbe
Improvement comprising an abrading cylinder mounted for rotation-along the .
anvil cylinder for abrading the surface of the blanket, means including a
computer for automatically and repeatedly moving the abrading cylinder

radially towards and away from the blanket to bring the abrading cylinder into

and out of engagement with the anvil blanket to resurface the blanket during

box productlon while the die cutter is operating on corrugated boards, and

means including said computer for automatically determining the position of

16
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- the abrading cylinder relative to the anvil for calculating the diameter of the

anvil and automatically changing the speed of the anvil in accordance wjth the

diameter of the anvil during box production while the die cutter is operatin‘g on

“corrugated boards. '

8.  The improvement defined in claim 7 including bearings mounting the

abrading cylinder for rotation about the axis of the abrading cylinder, a pair of

frames respectively mounted on the Qpposite ends of the anvil and receiving
said bearings, and é motor for moving said bearings tbwards or away from
said anvil cylinder. '

0. The improve.ment- defined in claim 8 ‘including'frame 'portions receiving
séid bearings and being slidable along said frames. I

10.  The improvement defined in claim 8 including an encoder assoclated

~ with said motor for determining the position of the abrading cylinder relative to

the anvil, said computer receiving information from said encoder, and a motor

controlled by said computer for changing the speed of the anvil to |

compensate for changes in the diameter of s_aid anvil.

11.  The improvement defined in claim 10 wherein said means includes

means for aUtomaticaIly starting and stopping said motbrs.

12.  In arotary die cutter as defined in claim 7 wherein said means for

determining the position of the abrading cylinder relative to the ‘anvil and

calculating the diameter of the anvil includes an encoder and said computer is

connected to the encoder.

13.  In arotary die cutter as defined in claim 12 wherein said means for

17
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automatically changing the speed of the anvil cylinder'includes a motor

automatically driven under the control of said computer.

14. In a box making machine including a rotary die cutter, a method of

resurfacing a blanket of an anvil of the rotary die cutter including the steps of:

mounting an abrading cylinder for rotation along side the anvil and for

lateral movement towards or away from the anwvil;

abrading the surface of the blanket with the rotating abrading cylinder
engaging the surface of the blanket during box production while the rotary die

cutter is cutting or creasing corrugated boards; and

using a logic device to calculate the diameter of the anvil in response to
a change in the position of the abrading cylinder relative to the anvil and for
adjusting the speed of the anvil to compensate for the change in diameter of

the anvil.

156.  The method defined in Claim 14 further including the step of repeating
the abrading step at short intervals during box production so that the blanket

Is virtually continuously resurfaced.

16. The method defined in Claim 14 including the step of automatically
sensing the change in the diameter of the anvil by the position of the abrading

cylinder relative to the anvil.

18
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17.  The method defined in Claim 16 including the step of automatically

changing the speed of the anvil in response to a change in the diameter of the

anvil.

19
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