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CUTTING KNIFE ARRANGEMENT FOR USE WITH SOFT MATERIALS

Abstract Of The Disclosure

A cutting knife arrangement employs a plurality
of cutting knife inserts mounted on a common circular
5 cylinder. Cutting knife inserts are mounted on a holder

device secured to the outer periphery of the cylinder.
The cutting knife inserts have a rectangular cross-
section with each corner edge comprising a cutting edge.
By indexing the cutting knife insert, different cutting

10 edges of the same insert can be presented for use 1n a

cutting operation.
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CUTTING KNIFE ARRANGEMENT FOR USE WITH SOFT MATERIALS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention pertains to cutters, and in

particular to improvements in rotary cutting knives.

2. Description of the Related Art

Substantial 1mprovements have been made to machine
cutters having indexable inserts. These arrangements are

designed for machining relatively hard material, such as

metal. Such arrangements have been found to be unsuitable

for use 1n cutting relatively soft material, such as plastic
and plastic coated products. A need exists for improvements

in processing soft products, especially soft food products

such as cheese.

o UMMARY OF THE INVENTION
It 1s a feature of preferred embodiments of the
present 1nvention to provide a cutting knife arrangement
wlth 1ndexable inserts offering improved performance for use
with continuous webs of relatively soft materials, such as

plastic and plastic coated products.

Another feature of the present invention is to
provide, 1n preferred embodiments, improved cutting knife
arrangements in which multiplg cutting knives are arranged
on a common supporting cylindér.

A further feature Qf the present 1nvention is the

provision of cutting knife arfangements of the type
described above which substantially reduce the amount of

maintenance and down-time required for maintaining cutting

edges of the knives.
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Yet another feature of preferred forms of the
present 1nvention 1is to provide an improved cutting knife
arrangement of the type described above, 1n which the
cutting knives are economically produced using inexpensive
materials and processes.

In accordance with one embodiment of the present

invention there 1s provided a rotatable cutting knife

arrangement, comprising: a rotary body; a plurality of

cutting knife inserts; the body including an outer
peripheral portion including a plurality of cavities, for at
least partially receiving the cutting knife inserts, with
the cavities defined by the adjacent cavity walls for
supporting adjacent faces of said cutting knife inserts; the
outer peripheral portion includes a plurality of holder
devices attached to the body, the holder devices i1ncluding a
bottom surface facing toward the center of the rotary body;
the cutting knife 1nserts comprising blocks of cutting
material having a generally rectangular cross—-sectional
shape and forming cutting edges at each of the corners of
the rectangular cross-section; the cavity walls aligned
along non-radial, non-tangential directilions with respect to
the rotary body so as to align the cutting knife insert,
wlith a second cutting edge outwardly protruding for cutting
operations; a threaded fastener releasably securing the
cutting knife i1nserts to the body 1s as to be held 1n
contact with the cavity walls and cooperating with the
cutting knife insert and the body cavities so as to allow
the cutting knife inserts to be removed and rotationally
indexed to present a different outwardly protruding cutting

edge; a plurality of blas members between the holder devices

and the body to resiliently support the cutting knife

inserts; and the cavity walls defining a gap to receive
corner portions of the cutting knife inserts, so as to

maintain the corner portions of the cutting knife inserts
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out of contact with the support surfaces.

In accordance with another embodiment of the
present 1nvention there is provided apparatus for use in
preparing a continuous web of food product for packaging,
the food product including a soft food wrapped in a
continuous wrapper, the apparatus comprising: a rotary anvil
having an outer surface; and a rotary cutting knife
arrangement opposite the rotary anvil and spaced therefrom
to form a nip for receiving the web; the rotary cutting
knife arrangement including a rotary body, a plurality of
cutting knife inserts, the outer peripheral portion includes
a plurality of holder devices attached to the body, the
holder devices including a bottom surface facing toward the
center of the rotary body, the cutting knife inserts
comprising blocks of cutting material having a generally
rectangular cross-sectional shape and forming cutting edges
at each of the corners of the rectangular cross-section, the
body including cavity walls for supporting adjacent faces of
the cutting knife inserts, the cavity walls aligned along
non-radial, non-tangential directions with respect to the
rotary body so as to align the cutting knife insert, with a
second cutting edge outwardly protruding for cutting
operations; a threaded fastener releasably securing the
cutting knife inserts to the body so as to be held in
contact with the cavity walls and cooperating with the
cutting knife insert and the cavity walls so as to allow the
cutting knife inserts to be removed and rotationally
repositioned with respect to the cavity walls so as to
present a different cutting edge to the rotary anvil, a
plurality of bias members between the holder devices and the
body to resiliently support the cutting knife inserts; the
cavity walls defining a gap to receive corner portions of

the cutting knife inserts, so as to maintain the corner
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portions of the cutting knife insert out of contact with the

support surfaces; and the rotary anvil and the rotary

cutting knife arrangement cooperating to sever a wrapped
portion of the soft food from the web.

In accordance with a further embodiment of the
present invention there is provided apparatus for producing
packaged 1individual food portions in which spaced-apart
portions of a soft food product, disposed within a
continuous wrapper web and separated by sealed portions of
the wrapper web, are formed by severing the wrapper web, the
apparatus comprising: a rotary anvil having an outer
surface; and a rotary cutting knife arrangement, carrying a
plurality of cutting knife inserts comprising blocks of
cutting material having a generally rectangular cross-
sectional shape and forming cutting edges at each of the
corners of the rectangular cross-section, the rotary cutting
knife arrangement opposing the rotary anvil and spaced
therefrom to form a nip for receiving the web; the rotary
cutting knife arrangement including a rotary body having
cavity walls for supporting adjacent faces of the cutting
knife inserts, the outer peripheral portion includes a
plurality of holder devices attached to the body, the holder
devices 1ncluding a bottom surface facing toward the center
of the rotary body, the cavity walls aligned along non-
radial, non-tangential directions with respect to the rotary
body so as to align the cutting knife inserts, with a first
cutting edge outwardly protruding so as to cooperate with
the rotary anvil, a threaded fastener releasably securing

the cutting knife inserts to the body so as to be held in
contact with the cavity walls and cooperating with the
cutting knife inserts and the cavity walls so as to allow

the cutting knife inserts to be removed and rotationally

repositioned with respect to the cavity walls so as to

present a different cutting edge to the rotary anvil, a
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plurality of bias members between the holder devices and the
body to resiliently support said cutting knife inserts, and
the cavity walls defining a gap to receive corner portions
of the cutting knife inserts, so as to maintain a second
corner portion of the cutting knife inserts out of contact
with the support surfaces; and the rotary anvil and the
rotary cutting knife arrangement cooperating to pass
portions of the wrapper web containing the soft food product
and to sever sealed portions of the wrapper web.

In accordance with a still further embodiment of
the present 1nvention there is provided a method of
processing a continuous web of food product comprising
spaced apart portions of soft food wrapped in a continuous
wrapper, comprising the steps of: providing an anvil roller;
providing a cutting roller having a plurality of indexable
cutting knife inserts protruding toward the anvil roller;
providing the indexable cutting knife inserts with a
generally rectangular cross section with cutting edges at
each of the corners of the rectangular cross section;

removably attaching the indexable cutting knife inserts to

the cutting roller; forming a nip between the anvil roller
and cutting roller; passing the web of food product through
the nip; cutting the web at points between portions of soft
food to separate a portion of food product from the web; and
removing the cutting knife inserts from the cutting roller,
rotating and re-securing the cutting knife insert at
periodic intervals to present a new cutting edge for

severing the web.

BRIEEF DESCRIPTION OF THE DRAWINGS
FIG. 1 1s a cross-sectional view showing a web
cutting system according to principles of the present
invention;

FIG. 2 1s a fragmentary view thereof, shown on an
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enlarged scale;

FIG. 3 1s a top plan view of the cutting knife
insert used therewith;

FIG. 4 1s a cross-sectional view taken along the
line 4-4 of FIG. 3;

FIG. 5 1s an end view of the cutting knife insert
of FIG. 3;

FIG. 6 1s a top plan view of a holder for the

cutting knife insert;

FIG. 7 1s a cross-sectional view taken along the
line 7-7 of FIG. 6;

FIG. 8 1s a bottom plan view of the cutting knife
holder;

FIG. 9 1s a cross-sectional view taken along the
line 9-9 of FIG. 7;

FIG. 10 1s a view simllar to that of FIG. 9, but

showing the cutting knife i1nsert installed in the holder;

FIG. 11 1s an alternative embodiment of a cutting

knife insert and holder assembly; and

FIG. 12 shows a prior art web cutting assembly.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings, and initially to

Fig. 1, a cutting arrangement is generally indicated at
10. The assembly provides rotary cutting action to sever

individual portions 12 from a continuous web 14,

preferably of wrapped soft material. As will be seen
herein, the present invention can be used with virtually
any soft material but has found immediate commercilal

acceptance in the food processing industry where web 14

comprises a continuous ribbon of soft food material, such
as cheese, wrapped in a continuous 1inner wrapper of
plastic film or other polymer material. Preferably, web
14 has passed a voider/sealer station 16 where the
continuous ribbon of cheese 20 is separated into
individual portions, separated by intervening sealed
portions 22 of a continuous web of plastic or other
polymer wrapper material 24. As indicated in Fig. 1,
individual wrapped portions of cheese 20 are produced
with the cutting of web 14 at sealed portions 22. If
desired, cutting arrangement 10 could be used to sever
wrapped or unwrapped assemblies of other soft materials.
Included in cutting arrangement 10 1s a cutting
assembly generally indicated at 30, which 1s mounted for
rotation in the direction of arrow 32. Arrangement 10
also includes rotary anvil 34 mounted for rotation 1n the
direction of arrow 35 and having an outer surface 38.
Cutting assembly 30 carries a plurality of cutting knife
positions, each having an active cutting edge 40. As the

cutting edges 40 rotate in the direction of arrow 42 they

briefly contact or come very close to anvil surface 38,
thereby cutting any intervening material disposed 1n the
gap between cutting assembly 30 and anvil 34. In the
preferred embodiment, rotation of cutting assembly 30

and the linear feed rate of product web 14 are CO-
ordinated such that cutting occurs at the sealed portions

22. The anvil roller and cutting cylinder can be either
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synchronized or not. In order to reduce anvil
degradation due to chattering or nicking caused by the
cutting insert, it is generally preferred that the
rotations of the anvil and the cutting cylinder are not
synchronized.

Fig. 12 shows a prior art cutting arrangement
with a cutting wheel 42 carrying cutting tools 44 having
integrally formed cutting tips or cutting edges 46. Over
time, with continued use, the cutting edges 46 become
worn, requiring servicing. In order to restore the
required sharpness to the cutting edges 46, tools 44 are
removed from wheel 42 for sharpening at a remote
location. The newly formed cutting edges are lowered

with respect to the position of the original cutting edge

of cutting tool 44, due to the removal of material during
the sharpening operation. As a result, the newly formed
or restored cutting edges are shifted slight amounts
toward the center of wheel 42, resulting in an undesir-
able enlarged nip when the cutting tool is brought into
cutting position immediately opposite the anvil roller
48. As a result, shims had to be added beneath the
cutting tools 44 to raise the renewed cutting edges 46
with respect to the surface of wheel 42. Shimming of the
cutting tools 44 is a prolonged and laborious activity.
Further, the set of cutting tools 44, when returned from
the sharpening procedure, have different cutting heights,
requiring each individual cutting tool 44 to be
individually shimmed, adding to the difficulty and down
time of the servicing operation. As will be seen herein,
substantial improvements are made by the present
invention in overcoming these difficulties.

Referring to Fig. 2, a cutting knife position
is shown in greater detail. The cutting knife position
is located at an outer peripheral portion of circular
cylinder 52. The active or operable cutting edge 40

appears at one corner of a cutting knife insert 54. If
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desired, the cutting knife insert 54 could be mounted
directly in the periphery of circular cylinder 52.
H

invention that a separate holder device 58 be mounted 1in

owever, it is preferred in carrying out the present

a recess formed in the outer surface 60 of circular

cylinder 52. Holder device 58 in turn provides

releasable mounting for cutting knife insert 54.
Preferably, the holder device 58 is resiliently mounted
to circular cylinder 52. The holder device 18 secured to
circular cylinder 52 using conventional arrangements,
including screw fasteners as well as a keyed sliding fit
in which holder devices 58 are slid into keyway slots
formed in circular cylinder 52. In the arrangement shown
in Fig. 2, a plurality of recesses are formed in the
bottom portion of the holder device, to recelve coil
springs 64a-64d. If desired, the outer springs 64a, 64d
and the surrounding body portions of holder device 58 can
be eliminated in the manner shown in Fig. 9 to provide a
holder device of smaller dimensions.

Turning now to Figs. 3-5, cutting knife insert
54 can be seen to have four rectangular outer faces and a
rectangular end shape. Preferably, the cross-sectional
shape of cutting knife insert 54 (indicated in Figs. 2
and 5) is maintained throughout 1its length. As shown,

the cross-sectional shape of the cutting knife insert can

comprise an elongated rectangle with opposed major faces
S4a, 54b and opposed minor faces 54c, 54d. The outer
corners of the cutting knife insert, each comprising a
cutting edge, are indicated by the reference numeral 70.
When the cutting edge 70 1s located in the outwardmost
protruding position, shown for example in Fig.2, the edge
is referred to by reference numeral 30 indicating that
the edge is placed in the active cutting position. AS
will be seen herein, it 1is most preferred that the

cutting insert have a generally square cross-sectional
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shape, shown for example in Fig. 11, although other
cross-sectional shapes can be employed, 1if desired.

Tt will now be appreciated that the cutting
knife insert 54 can be indexed (i.e., rotated and/or
flipped over) to place a different cutting edge 1n the
operative cutting position. In the preferred embodiment,
with the cutting knife insert having a rectangular cross-
sectional shape, four cutting edges are provided by each
cutting insert. Accordingly, the useful life of the
cutting knife insert 54 is extended at least four times
over the life of prior art cutting tool 44. Further
improvements are made to extend the useful life of the
cutting knife insert. In the preferred embodiment, the
outer portions of the cutting knife inserts shown in
Figs. 1-11 are hardened with an outer hardening layer of
ZrN, TiN, CrN, or ARCLYATHON material. If desired,
hardening can be localized at the corners forming the
cutting edges of the insert. The hardening materials
discussed here are chosen based upon the composition of
the body of the cutting knife insert and compatibility
with the anvil surface as well as the particular
application to which the present invention is put.

In the preferred embodiment, cutting knife
insert 54 is made of VINADUS-10 alloy with an outer
hardening layer of ZrN applied by Enhanced Cathodic Arc
Plasma Deposition. As will be discussed later, hereln, a
balance must be struck when choosing the hardness of the
cutting knife inserts. For example, 1t 1s recognized
that the cutting knife insert may forcefully contact the

outer surface of the anvil roller with sufficient impact

g™

oving or chattering disruption to

the initially smooth anvil surface. Over time, these and

other similar distortions would render i1rregular the
cutting pressure applied to the web. One solution to the
problem would be to soften the hardening layer on the
cutting knife insert, although this would lead to
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accelerated wear on the cutting edges. Another solution
would be to alter the angle a between the cutting knife
insert and the upper surface of the holder, as can be
seen, for example, in Figs. 2 and 11. Testing of

5 different angles a can be carried out in an economical
manner, as will be explained below, owing to the
simplified construction of the holder provided by the
present invention.

With the present invention, the preferred

10 embodiment provides four changes of cutting knife edges,

with the cutting knife insert thereafter being removed

from the cutting assembly. The cutting knife 1nsert can

be re-sharpened, if desired, but preferably 1s discarded
in favor of a newly produced cutting knife insert held to

15 close tolerance dimensions in order to reduce set up time
for installation of a new cutting knife insert. For the
present invention, such set up time and calibration
(i.e., shimming of the cutting knife 1insert) occurs only
once a yvear and requires approximately one hour to

20 complete. In contrast, the prior art cutting knife
assembly shown in Fig. 12 required sharpening every five
to ten days (and hence set up and calibration every five
to ten days), with approximately two hours being required

for each set up operation. With the present invention,

25 the cutting knife insert can be originally manufactured
to very close tolerance dimensions at a practical cost.

This results in each cutting edge giving exactly (within

production tolerances) the same distance between each
cutting edge of the insert and the surface of anvil 34.

30 As shown for example in Fig. 2, cutting knife insert 54
is quickly and easily removed from holder device 58,
being secured thereto with machine screws 76. With
reference to Fig. 3, a series of four holes 78 are formed
in the cutting knife insert to receive screws 76.

35 Referring to Figs. 9 and 10, a gmaller sized

holder device 58' igs shown. As mentioned, holder device

A ey g b b+ |t —— A WRATS - mee— Y T
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58' is identical to holder device 58 of Fig. 2 except for
shortening in the lateral dimension whereby only two
series of cavities for springs 64 are provided. With the
holder device 58' of reduced size, the milling operation
required on circular cylinder 52 is reduced, thereby
contributing to further cost savings.

As can be seen in Fig. 9, for example, holder
device 58 has a generally rectangular cross-section which
is preferred for the ready secure engagement of the
holder device within the body of the circular cylinder
52. Holder device 58' includes an upper surface 80 (as
shown in Fig. 6) and an opposed bottom surface 82 (shown
in Fig. 8). As can be seen for example 1in Fig. 8, a
series of circular recesses 86 are formed 1in the bottom

surface 82. The recesses 86 are arranged 1n two

staggered rows, but other patterns may be employed, as

well. At least some of the recesses 86 receive resilient

biasing members, preferably in the form of coil springs
64. As indicated in Figs. 6-8, mounting ears 88 are
added at opposed ends of the holder device.

The cutting knife arrangement according to
principles of the present invention has found lmmediate
commercial application in the food packaging art. It was
discovered that the cut from edge-to-edge was uneven wilth
different portions of the cut line exhibiting varying
cutting pressures. The springs employed in biasing the
holder were re-designed and substitute sSprings with
different compression ratios were employed. As can be
geen from the holder construction shown, for example, 1n

Figs. 7 and 8, the present invention allows blasing

springs to be readily exchanged, with minimal down time

to the production line. As indicated in Fig. 7, each of

the spring-receiving holes 86 can pbe made of constant
depth from one end of the holder to the other. However,
it was found advantageous of increase the depth of some
of the holes located adjacent the ends of the holder,
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thus altering the edge-to-edge profile of pressure forces
applied to the cutting blade. Further, 1t was found
advantageous to provide biasing springs in all of the
holes of the holder to better define a contilnuous
pressure profile.

Due to the simplified construction of cutting
arrangements, and especially the holder employed thereiln,
further advantages in a practical high speed production
line are obtained. Whenever a cutting arrangement 1s re-
designed, concerns are raised as to uneven anvil wear.

In developing commercial embodiments according to

.

principles of the present invention, concern was railsed
that the cutters may, over time, cause a deformation of
the outer surface 38 of anvil roller 34 in the form of
notches, grooves or other depressions 1n the outer
surface of the anvil roller. It is generally preferred
that the rotation of the anvil roller not be synchronized
to the rotation of the cutting cylinder 52, as this will
reduce the rate of any damage to the anvil surface that
may be experienced during high speed production line
operation. In the preferred embodiment, a "softer" or
less extreme hardening coating of titanium was employed
for the cutting inserts. This choice of hardening
material proved to be adequate to obtaln a good balance
between cutting edge life and anvil surface degradation.
If harder web materials are required to be cut, a more
extreme hardening coating, such as that made of
zirconium, may be required. This in turn may require a
more extreme hardening coating to be applied to the
surface 38 of the anvil roller 34. No damage to the
surface of the anvil roller has been observed, even with
hardened cutting inserts, and 1t 1s expected that the
angle of the cutting insert shown, for example, 1in Figs.
2 and 11, contribute to the absence of anvil roller

surface deformation. With the present invention,

achieving a practical balance between anvil surface wear




10

15

20

25

30

35

CA 02354337 2001-07-30

- 13 -

and knife edge wear can be readily investigated by
changing the spring values and perhaps the number of

springs employed in cavities 86 formed in the holder.
Referring again to Fig. 9, a depression'or

cavity 90 is formed in upper surface 80 to receive the

bottom portion of cutting knife insert 54 (see Fig. 10).

In the preferred embodiment, cavity 90 has a general

V-shape throughc

ut, although other shapes are possible.
In the preferred embodiment, cavity 90 1s formed by a
pair of cavity walls 92, 94, with cavity wall 94
protruding a greater amount than cavity wall 92. A
threaded recess 96 is formed in cavity wall 94 to receive
a machine screw or the like threaded fastener 76 (see
Fig. 10).

As indicated in Fig. 10, with cutting knife
insert 54 installed in holder device 58', the lowermost

cutting edge of insert 54 is received 1n a recess 102
which separates cavity walls 92, 94. Recess 102 1is
preferred, as it ensures unnecessary wear on the
lowermost corner of the cutting knife 1insert is avoided.
Other arrangements can be provided, 1f desired. For
example, the holder device 58' can be provided with a
strip of softer material'at the junction of cavity walls
92, 94. By removing the four screws 76, cutting knife
insert 54 in Fig. 10 can be temporarily removed from
holder device 58' and can be flipped end-to-end rotated
or otherwise indexed to present a fresh cutting edge 70

at the operative cutting position 40.

Turning again to Fig. 5, the holder according

to principles of the present 1nvention 1s strong enough
to accommodate cutting knife inserts having an elongated
rectangular cross-section with the major faces 54a, 54Db
ranging between 1.1 and 2-1/2 times the length of the
minor faces 54c, 54d. With reference to Fig. 10, at the

moment of cutting action, when contact or near-contact 1is

made with anvil 34, a force component 1s transmitted
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through the arrangement shown in Fig. 10 generally
parallel to the major faces 54a, 54b. This force
component is resolved at the smaller cavity wall 92 and

1ig thereafter transmitted to the side face 104 and outer

corner 106 of mounting device 58'. The component force 1s
thereby adequately transmitted to the body of circular
cylinder 52. Reaction forces in other directions are
resolved in part by threaded fastener 76 acting elther
across the outer surface of the fastener or, along the
axial length of the fastener. Bending of che fastener 1is
prevented by the intimate engagement of the outer
surfaces of cutting knife insert 54 and cavity walls 92,
94, making the greatest use of the lnherent strength of
fastener 76.

While cutting knife inserts having surface
ratios ranging between 1.1:1 and 2.5:1 are possible,
other cross-sectional shapes, especilally generally square
cross-sectional shapes, are contemplated by the present
invention, as well. For example, Fig. 11 shows the most

preferred cutting knife insert 110

0f generally square
cross-section. As can be seen for example 1n Fig. 11,
the angle a is formed between the cutting insert and the
upper surface of the holder, which 1s generally parallel
to a tangent line of cylinder 52. Most preferably, angle
a ranges between 40 and 50 degrees and 1s mmost preferably
45 degrees. Other cutting angles are possible, although
it is believed that the preferred range of cutting
angles, and in particular the most preferred cutting
angle of 45 degrees, 1s an important factor in reducing

deformation of the anvil roller surface.

Cutting knife inserts having three, five or
other numbers of sides (with corresponding numbers of
cutting edges) can be employed as well. It 1is generally
preferred that the receiving cavities for the cutting
knife inserts have the number of walls necessary to

adequately secure the portion of the cutting knife insert
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received in the cavity. Substantial portions of the
cutting knife cross-section may protrude beyond the
periphery of cutting cylinder 52. If desired, the

cylinder can be provided with a cavity 1n the form of a

y

gro

ove for sliding reception of the majority of the
holder, with only the active cutting edge of the cutting
knife being exposed.

As noted in the above, cutting arrangements
according to principles of the present 1nvention are

comprised of multiple components, including the cutting

insert and the holder. Based upon the monolithic

construction of the prior art, shown in Fig. 12, design

concerns were initially focused on the ability of
multiple component cutting arrangements tc withstand the
rigors of continuous high speed production. As indicated
in the rough scale of the appended drawings, relatively
small cross-section fasteners are used to secure the

cutting insert to the holder. The fasteners 76 shown in

the figures provide rigid supporting of the cutting
inserts, and it was not found necessary to use larger
fasteners, or a greater number of fasteners than those
shown in the drawings. The preferred holder, shown 1in
Figs. 6-11 of the drawings, has an overall active width
(excluding mounting ears 88) of approximately 4.25 1inches
and a maximum height of approximately 0.6 inch. The
holes 78, which receive threaded fasteners 76, were
spaced at approximately 1.0 inches with a larger center
spacing of 1.25 inches. The holes were drilled and
tapped to receive conventional 8-36 screws which were
threadingly engaged with the holder over a distance of
approximately 3/16 inch. The holes 86 to receive the

spring biasing members, in the preferred embodiment, were

sized at approximately 25/64ths of an inch and, 1in a
given row,. had center spacings of approximately 0.563
inch, with the rows being spaced at approximately 0.375

inch. The cutting insert of the preferred embodiment,
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shown in Fig. 11, has a square cross-section of approxi-
mately 0.375 inch. In the preferred embodiment, only two
rows of springs were found necessary to adequately
support the holder and cutting knife 1insert. In the
preferred embodiment, the support surface 94 (with gap
102) had a width of 0.368 1inch, thus supporting the
majority of the cross-sectional dimension of the 0.375
inch insert. As can be seen in Fig. 9, the support

surface 92 has a substantially smaller dimension.

The drawings and the foregoing descriptions are

not intended to represent the only forms of the i1nvention

in regard to the details of its construction and manner

of operation. Changes in form and in the proportion of
parts, as well as the substitution of equivalents, are
contemplated as circumstances may suggest or render
expedient; and although specific terms have been

employed, they are intended in a generic and descriptive

sense only and not for the purposes of limitation, the

scope of the invention being delineated by the following

claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A rotatable cutting knife arrangement, comprising:

a rotary body;

a plurality of cutting knife inserts;

the body including an outer peripheral portion
including a plurality of cavities, for at least partially
recelving saild cutting knife inserts, with the cavities
defined by said adjacent cavity walls for supporting
adjacent faces of said cutting knife inserts;

sald outer peripheral portion includes a plurality of
holder devices attached to said body, said holder devices
including a bottom surface facing toward the center of the
rotary body;

sald cutting knife 1inserts comprising blocks of cutting
material having a generally rectangular cross-sectional
shape and forming cutting edges at each of the corners of
the rectangular cross-section;

sald cavity walls aligned along non-radial, non-
tangential directions with respect to said rotary body so as
to allign said cutting knife insert, with a second cutting
edge outwardly protruding for cutting operations;

a threaded fastener releasably securing salid cutting
knife 1nserts to said body is as to be held in contact with
sald cavity walls and cooperating with said cutting knife
insert and said body cavities so as to allow said cutting
knife 1nserts to be removed and rotationally indexed to
present a different outwardly protruding cutting edge;

a plurality of bias members between said holder devices
and sald body to resiliently support said cutting knife
inserts; and

sald cavity walls defining a gap to receive corner
portions of said cutting knife inserts, so as to maintain
sald corner portions of the cutting knife inserts out of

contact with the support surfaces.
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2. A rotatable cutting knife arrangement according to
claim 1, wherein said holder devices have an upper surface
and sald cavity walls form a generally V-shaped cavity
comprising sald gap, extending from said upper surface, for

recelving corner portions of said cutting knife inserts.

3. A rotatable cutting knife arrangement according to
claim 1 or 2, wherein said holder devices are removably
attached to said body.

4. A rotatable cutting knife arrangement according to
any one of claims 1 to 3, wherein said plurality of holder

devices are substantially identical to one another.

S>. A rotatable cutting knife arrangement according to
claim 4, wherein sald plurality of cutting knife inserts are

substantially i1identical to one another.

6. A rotatable cutting knife arrangement according to
any one of claims 1 to 5, wherein said cutting edges are
hardened with an outer hardening layer of either ZrN, TiN,
CrN, or ARCLYATHON material.

7. A rotatable cutting knife arrangement according to
any one of claims 1 to 6, wherein said holder includes an
upper surface which 1s generally flat, and aligned parallel
to a tangent to an outer surface of said rotary body, and
sald cutting knife insert forms an angle of generally 45

degrees with the upper surface of said holder device.

8. Apparatus for use in preparing a continuous web of
food product for packaging, the food product including a
soft food wrapped in a continuous wrapper, the apparatus
comprlising:

a rotary anvil having an outer surface; and

a rotary cutting knife arrangement opposite said rotary
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anvil and spaced therefrom to form a nip for receiving said
web;

salid rotary cutting knife arrangement including a
rotary body, a plurality of cutting knife inserts, said
outer peripheral portion includes a plurality of holder
devices attached to said body, said holder devices including
a bottom surface facing toward the center of the rotary
body, said cutting knife inserts comprising blocks of
cutting material having a generally rectangular cross-
sectional shape and forming cutting edges at each of the
corners of the rectangular cross-section, the body including
cavity walls for supporting adjacent faces of said cutting
knife 1nserts, said cavity walls aligned along non-radial,
non-tangential directions with respect to said rotary body
soO as to align said cutting knife insert, with a second
cutting edge outwardly protruding for cutting operations;

a threaded fastener releasably securing said cutting
knife inserts to said body so as to be held in contact with
sald cavity walls and cooperating with said cutting knife
insert and said cavity walls so as to allow said cutting
knife inserts to be removed and rotationally repositioned
with respect to said cavity walls so as to present a
different cutting edge to said rotary anvil, a plurality of
blias members between said holder devices and said body to
resiliently support said cutting knife inserts; said cavity
walls defining a gap to receive corner portions of said
cutting knife inserts, so as to maintain said corner
portions of the cutting knife insert out of contact with the
support surfaces; and

sald rotary anvil and said rotary cutting knife
arrangement cooperating to sever a wrapped portion of said
soft food from said web.

9. The apparatus of claim 8, further comprising a
volder-sealer at which portions of the soft food are

separated within the wrapper, with the wrapper being sealed
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between the separated portions of soft food, said voider-
sealer receiving said web upstream of said nip and said
rotary anvil and said rotary cutting knife arrangement

cooperating to sever the web at the sealed portions of said

wrapper.

10. Apparatus for producing packaged individual food
portions in which spaced-apart portions of a soft food
product, disposed within a continuous wrapper web and
separated by sealed portions of the wrapper web, are formed
by severing the wrapper web, the apparatus comprising:

a rotary anvil having an outer surface; and

a rotary cutting knife arrangement, carrying a
plurality of cutting knife inserts comprising blocks of
cutting material having a generally rectangular cross-
sectional shape and forming cutting edges at each of the
corners of the rectangular cross-section, said rotary
cutting knife arrangement opposing said rotary anvil and
spaced therefrom to form a nip for receiving said web;

sald rotary cutting knife arrangement including a
rotary body having cavity walls for supporting adjacent
faces of said cutting knife inserts, said outer peripheral
portion includes a plurality of holder devices attached to
sald body, said holder devices including a bottom surface
facing toward the center of the rotary body, said cavity
walls aligned along non-radial, non-tangential directions
with respect to said rotary body so as to align said cutting
knife inserts, with a first cutting edge outwardly
protruding so as to cooperate with said rotary anvil, a
threaded fastener releasably securing said cutting knife
inserts to said body so as to be held in contact with said
cavity walls and cooperating with said cutting knife inserts
and sald cavity walls so as to allow said cutting knife
inserts to be removed and rotationally repositioned with

respect to said cavity walls so as to present a different

cutting edge to said rotary anvil, a plurality of bias
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members between said holder devices and sald body to
resiliently support said cutting knife inserts, and said
cavity walls defining a gap to receive corner portions of
sald cutting knife inserts, so as to maintaln a second
corner portion of the cutting knife inserts out of contact
with the support surfaces; and

sald rotary anvil and said rotary cutting knife
arrangement cooperating to pass portions of the wrapper web
containing the soft food product and to sever sealed

portions of sald wrapper web.

11. Apparatus according to claim 10, wherein said
holder device has a base portion defining an array of

spring—-receiving cavities.

12. Apparatus according to claim 10 or 11, wherein said
cutting knife insert is repositionable in four different
positions with respect to sailid cavity walls, such that the
cutting edges of the 1insert protrude generally equal amounts
from the rotary body.

13. A rotatable cutting knife arrangement according to
any one of claims 10 to 12, wherein sald holder includes an
upper surface which is generally flat, and aligned parallel
to a tangent to an outer surface of sald rotary body, and
sald cutting knife insert forms an angle of generally 45
degrees wlith the upper surface of said holder device.

14. A method of processing a continuous web of food
product comprising spaced apart portions of soft food
wrapped 1n a continuous wrapper, comprising the steps of:

providing an anvil roller;

providing a cutting roller having a plurality of
indexable cutting knife inserts protruding toward the anvil
roller;

providing the indexable cutting knife inserts with a
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generally rectangular cross section with cutting edges at
each of the corners of the rectangular cross section;

removably attaching the indexable cutting knife inserts
to the cutting roller;

forming a nip between the anvil roller and cutting
roller;

passing the web of food product through the nip;

cutting the web at points between portions of soft food
to separate a portion of food product from the web; and

removing the cutting knife inserts from the cutting
roller, rotating and re-securing the cutting knife insert at
periodic 1intervals to present a new cutting edge for
severing the web.

15. The method of claim 14 further comprising the step
of passing the continuous web through a voider-sealer
station at which portions of the soft food are separated

within the wrapper, with the wrapper being sealed between
the separated portions of soft food.

16. The method of claim 14 further comprising the steps
of:

providing a continuous ribbon of said soft food
product;

providing a web of wrapper material;

disposing said continuous ribbon of said soft food
product 1in salid web of wrapper material to form said
continuous web of food product;

providing a voider-sealer at which portions of the soft
food are separated within the wrapper, with the wrapper
being sealed between the separated portions of soft food,

positioning said voider-sealer upstream of said nip;
and

passing said web of food product through said nip with
sald rotary anvil and said rotary cutting knife arrangement
cooperating to sever the web at the sealed portions of said
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wrapper.

17. The method according to claim 14, 15 or 16, whereiln
said wrapper 1is comprised of a polymer film.
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