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Docket No. 006593-1909

COMPOSITE CIRCULAR SLICER KNIFE

ABSTRACT
A substantially circular slicer knife is provided having an interior base pbrtion
made of a first material and an outer edge portion made of a second material. The outer edge

portion is metallurgically bonded to the interior base portion.
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COMPOSITE CIRCULAR SLICER KNIFE

TECHNICAL FIELD

The present application relates generally to rotating, circular slicer knives such
as those used in commercial food product slicers, and more particularly, t> a
composite circular slicer knife in which a first material forms an inner portion of
the knife and a second material forms a continuous cutting edge of the slicer
knife.

BACKGROUND

The discussion of documents, acts, materials, devices, articles and the like: is
included in this specification solely for the purpose of providing a context for the
present invention. It is not suggested or represented that any of these matlers
formed part of the prior art base or were common general knowledge in the f eld
relevant to the present invention as it existed before the priority date of each

claim of this specification.

Circular knives are used to slice meat and other food products. In operation a
slicer knife is mounted for rotation on a commercial food slicing device and a
food product positioned on a reciprocating tray or carriage is brought nto
contact with the rotating knife via movement of the tray or carriage past the
knife. When a rotating cutting edge of the slicer knife contacts the food prod act,
a portion of the food product is removed for consumption or packag ng.
Exemplary food product slicers are disclosed in U.S. Pat. Nos. 6,119,566 :and
5,970,840.

Slicer knives known to the Applicant are made from a single material that
exhibits suitable toughness and resistance to corrosion as needed to provide a
good cutting edge where the knife experiences the most loading and wear. By
contrast, the interior body of the slicer knife acts primarily mount for connecting
the knife to a slicer, and therefore experiences less impact loading and wear
than the cutting edge and the toughness of the body portion of the knife nzed
not be as high as at the cutting edge. As toughness increases, formability and

machining can become more difficult. Accordingly, such slicer knives using a
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single material to produce both the cutting edge of the slicer knife and the
interior body of the slicer knife compromise between using a material vith
suitable properties for the cutting edge and using a material that can still be
manufactured in @ commercially viable and economic manner. The use of a
single high performance material to produce both the cutting edge and the
interior body of a slicer knife may result in increased processing costs. For
example, some manufacturers known to the Applicant produce circular knives
using hi-Carbon steel, hardening the steel and plating the steel for the purpnse
of corrosion resistance. The process may involve machining the knife along

substantially its entire radius to achieve a desired contour.

In the case of a two material knife as described in Dutch Patent No. 75570, the
knife includes a cutting ring that is held under tension against a seat portion of a
knife carrier. This two-piece knife construction poses problems with the cutfing
ring coming off of the knife carrier during slicing operations and with sanitation
and cleanability at the interface of the two knife parts.

Accordingly, it would be advantageous to provide an improved slicer knife.

SUMMARY
According to the present invention, there is provided a method of manufacturing
a substantially circular slicer knife, including the steps of:

(a)  providing a knife base of a first material;

(b)  applying a second material to the knife base via a welding process
to metallurgically bond the second material to the knife base, forming a knife
blank; and

(c)  machining the knife blank to form a continuous cutting edge
defined by the second material; and

placing a continuous groove in the knife base, in step (b) the second
material is applied in the groove, and in step (c) the machining process exposes
the second material along an outer edge.

According to the present invention, there is also provided a method of

manufacturing a substantially circular slicer knife, including the steps of:

WAlufig\ndrewiSpeci2003204844 Amended Pages.doc. 2
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(a)  providing a knife base of a first material;

(b) applying a second material to the knife base so as to
metallurgically bond the second material to the knife base, forming a knife
blank; and

(c)  machining the knife blank to form a continuous cutting edge
defined by the second material, wherein the knife includes an interior side and
an exterior side and the second material is exposed in a ring-shape on both the
interior side and the exterior side,

wherein the knife base is configured such that a region of metallurgical
bonding formed between the first material and the second material includes a
portion that angles radially outwardly when moving from the interior side of the
knife to the exterior side of the knife.

According to the present invention, there is also provided a method of
manufacturing a substantially circular slicer knife, including the steps of:

(a)  providing a knife base of a first material;

(b)  applying a second material to the knife base via a welding proc:ss
to metallurgically bond the second material to the knife base, forming a knife
blank; and ]

(¢}  machining the knife blank to form a continuous cutting etige
defined by the second material, with the second material exposed in a ring-
shape on both a first side and a second side of the knife blank;

wherein step (¢) includes machining both the first side and the second
side of the knife blank in a region of metallurgical bonding between the knife
base and the second material to create a first continuous transition surface
portion of the first side of the knife and a second continuous transition surface
portion on the second side of the knife and wherein the first continuous
transition surface portion is smooth, being free of any touch discernible gap or
crevice and wherein the second continuous transition surface portion is smooth,
being free of any touch discernible gap or crevice.

According to the present invention, there is also provided a method of
manufacturing a substantially circular slicer knife, including the steps of:

(a)  providing a knife base of a first material;
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(b) applying a second material to the knife base so as to
metallurgically bond the second material to the knife base, forming a knife
blank; and

()  machining the knife blank to form a continuous cutting edge
defined by the second material, wherein the knife includes an interior side and
an exterior side and the second material is exposed in a ring-shape on both the
interior side and the exterior side,

wherein the applying and machining steps are performed so as to result
in a knife in which the second material has an unsupported radial width o* at

least 4" along a radially outer portion of the knife.

According to the present invention, there is also provided a method of
manufacturing a substantially circular slicer knife, including the steps of:

(a)  providing a knife base of a first material;

(b) applying a second material to the knife base so as to
metallurgically bond the second material to the knife base, forming a knife
blank; and

(c)  machining the knife blank to form an unsharpened knife having an
unsharpened continuous outer edge formed of the second material, wherein the
unsharpened knife includes an interior side and an exterior side and the second
material is exposed in a ring-shape on both the interior side and the exterior
side, the machining step is performed such that the second material has a first
radial width on the interior side and a second radial width on the exterior side;

(d)  sharpening the unsharpened continuous outer edge to produce a
sharpened continuous cutting edge formed of the second material, wherein the
first radial width and the second radial width are each sufficient such that during
the sharpening operation only the second material is worked.

According to the present invention, there is also provided a method of
manufacturing a substantially circular slicer knife, including the steps of:

(a)  providing a knife base of a first material;

(b) applying a second material to the knife base so as to
metallurgically bond the second material to the knife base, forming a knife
blank; and
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(c) machining the knife blank to produce an unsharpened knife having
an unsharpened continuous outer edge defined solely by the second material,
wherein the unsharpened knife includes an interior side and an exterior side
and the second material is exposed in a ring-shape on both the interior side and
the exterior side;

(d)  sharpening the unsharpened continuous edge by working only the
second material so as to produce a sharpened continuous cutting edge defined
solely by the second material.

According to the present invention, there is also provided a method of
manufacturing a substantially circular slicer knife, including the steps of:

(a)  providing a knife base of stainless steel;

(b)  applying a cobalt based alloy material to the knife base so as to
metallurgically bond the cobalt based alloy material to the knife base, forming a
knife blank; and

(c)  machining the knife blank to produce an unsharpened knife having
an unsharpened continuous outer edge defined by the cobalt based alloy
material, the unsharpened continuous outer edge including an interior side and
an exterior side that angle toward each other;

(d)  sharpening the unsharpened continuous outer edge by working
both the interior side and the exterior side so as to produce a sharpened
continuous cutting edge defined at an intersection point of the interior side :and
the exterior side.

According to the present invention, there is further provided a method of
manufacturing a substantially circular slicer knife, including the steps of:

(a)  providing a knife base of a first material, the knife base includirg a
continuous groove thereon;

(b)  applying a second material into the groove of the knife base to
metallurgically bond the second material to the knife base; and

(¢}  machining the knife blank to form a continuous cutting edge
defined by the second material, wherein the knife includes an interior side .and
an exterior side and the second material is exposed in a ring-shape on both the

interior side and the exterior side.
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In a preferred embodiment, a slicer knife is provided including an interior base
portion comprising a first material and an outer edge portion comprising a
second material and forming a cutting edge of the slicer knife. The outer edge
portion is metallurgically bonded to the interior base portion. The second
material may have superior properties suitable for a knife edge as compared to
the first material. )

In another preferred embodiment, a method of manufacturing a slicer knife
involves providing a knife base of a first material; applying a second material to
the knife base via a welding process to metallurgically bond the second material
to the knife base, forming a knife blank; and machining the knife blank to form a
continuous cutting edge defined by the second material.

In a further preferred embodiment, a method of manufacturing a substantially
circular slicer knife involves providing a knife base portion of a first material;
providing a knife edge portion of a second material; and metallurgically boncing
the knife edge portion to the knife base portion so as to permanently secure the
knife edge portion to the knife base portion.

In yet another preferred embodiment, a composite knife blank usable in the
manufacture of a circular slicer knife includes a base portion made of a “irst
material and having a continuous groove following a substantially circular edge
of the base portion, and a second material within the continuous groove and
metallurgically bonded to the first material.

BRIEF DESCRIPTION OF THE DRAWINGS
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Fig. 1 is a top view of one embodiment of a composite slicer knife;
Fig. 2 is a side cross-section view of the composite slicer knife of Fig. 1 along

line 2-2; .

Fig. 3 is an enlarged view of the upper portion of Fig. 2;

Fig. 4 is a top view of one embodiment of a knife blank used to manufacture
the composite slicer knife; '

Fig. § is a side cross section view of the knife blank of Fig. 4 along line 5-5;

Fig. 6 is an enlarged view-of the upper portion of Fig. 5;

Fig. 7 shows a second material applied to the groove of Fig. 6;

Fig. 8 is a side cross section view of the knife blank, wherein a second
material has been applied to the groove according to Fig. 7 and wherein the knife blank has
been formed into.a cup shape; o

Fig. 9 is an enlarged view of the upper portion of Fig. 8;

Fig. 10is a top view of the knife blank of Fig. 8, wherein the perimeter region
of the knife blank has been machined to exfaose the second material at the outer ‘edge of the
knife blank; : »

Fig. 11 is aside cross section view of the knifc blank of Fig. 10 along line 10-
10; and ‘ l. ‘

Fig. 12 is an enlarged view of the upper portion of Fig. 1.

DETAILED DESCRIPTION

- Referring to Figs. 1-3, ‘a substantially circular slicer knife 10 is shown. The
slicer knife 10 includes an interior base portion 12 made from a first material and an outer
edge portion 14, which may be annular, made from a second material. The outer edge
portion 14 is metallurgically bonded to the interior base portion 12. The edge portion 14 is
more than a mere coating and has sufficient width along the radius to permit long life under
sharpening conditions. In one embodiment, the radial width of the edge portion is at least
W,

The base portion first material may be a 300 series stainless steel such as a

304L SST. This material provides good corrosion resistance and is cut, formed and

3
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. machined relatively easily. Of course, other materials could be used for the base portion 12.
The second material may be a material having better knife edge characteristics or properties,
such as toﬁghness and wear resistance (both chemical and mechanical), than the first
material. One example ofa satisfactory material is a cobalt-based alloy sold under the
trademark STELLITE ® by Deloro Stellite Inc., of St. Louis, Missouri. In particular, Stellite
Alloy 6, also referred to simply as Stellite 6, which has a chemical composition as shown

below in Table 1, is suitable for use as the second material,

Table 1

. % by Weight

Designation | C Co | Cr | Fe [ Mn | Mo | Ni | Si
~ Stellite 6 | 1.15 | Balance | 27.75 | 3.0* 1.0*] 1.0* | 3.0* | 1.15 |45

* maximum percentage by weight

Stellite 6 has a relatively high tensile strength (121 KSI), high hardness (HRC 38-50), and
excellent corrosion resistance. Of course, other materials may be used for the outer edge
portion 14, which forms the sﬁbstantially circular cutting edge 16 of the slicer knife 10,
provided that the material exhibits properties acceptable for a food slicing application or
other application for which the knife is to be used. One alternative to STELLITE ® alloys
.are TRIBALOY ® alloys, also sold by Deloro Stellite Inc.

In general it is recognized that more suitable knife constructions may be
provided by forming the outer edge portion 14 of a second material having a combination of
strength; hardness and toughness that is qualitatively better than that of the first material.
The “toughness” of 2 material can be defined as the ability of the material to absorb
mechanical energy without fracturing or cracking, and can be defined as the energy per unit
volume that has been dissipated up to fracture. It is recognized that more suitable
constructions may often be provided by using a second material that is higher in tensile

strength and hardness than the first material. In one construction the second material has a
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toughness greater than or equal to 15 X 10° Jm’, a tensile strength that is greater than or
equal to 100 KSI and a hardness that is greater than or equal to 38 HRC.

The interior base portion 12 of the slicer knife 10 may be much larger by area
than the oﬂtef edge portion 14, and may be made from a first material which is easy to
process and machine. The outer edge porﬁon 14 of the slicer knife 10, which forms the
cutting edge 16, may be made from a second material that exhibits higher strength and
durability than the first material. By combining two materials to produce the slicer knife 10,
and by localizing the stronger and more durable second material near the cutting edge 16 of
the slicer knife 10, the slicer knife 10 may have higher quality and may be more cost efficient ‘
to produce than a slicer knife manufactured from a single material.

An exemplary knife manufacturing method is now discussed in detail. To
produce the composite slicer knife 10, a knife base 18, shown in Figs. 4-6, may be cut out
from a sheet of the first material. ‘Stamping, laser cutting, or other éutting methods may
accomplish the step of cutting. The knife base 18 may be cut so as to have a substantially
circular or disc shape and inay be cut to include a center hole 20. The hole 20 may be used to
allow the knife base 18 to be mounted on a shaft for additional machining operations or to be
mounted on a conventional food slicing device for use.in slicing operationé. It is recognized
that the knife base shape could be other than circular, although the circular or disc shape may
be most convenient.

A continuous weld receiving pocket, such as a groove 22, may be formed near
a substantially circumferential edge of the knife base 18. The groove may be annular and
may be formed by stamping, cutting, or other processes. As shown most clearly in Fig. 6, in
the illustrated embodiment the lateral walls 24, 26 of the groove 22 may angle outwardly
from the base or boptpm portion 28 of the groove 22 such that 2 width of the exposed opening
at the top of the groove 22 is greater than a width of the bottom portion 28 of the groove 22.
In one embodiment, the angle 6 between each lateral wall 24, 26 of the groove 22 and the
bottom surface 28 of the groove 22 may be about 135° plus or minus 10° (about 125° to
about 145°). Accordingly, the angle ® defined between each lateral wall 24, 26 of the
groove 22 may be about 90° plus or minus 20° (about 70° to about 110°). In an altemative

5
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) embodiment' in which the bottom portion 28 of the groove 22 is not flat, each lateral wall 24,

26 of the groove 22 may form a respective angle 0 in a range of between about 125° and
about 145° with a plane defined by the bottom of the continuous groove 22. The purpose of
utilizing a groove 22 with the described configuration will be explained below.

Referring to Fig. 7, the second material 15 is apphed to the groove 22 so as to
result in a metallurgical bond between the interior base portion 12 and edge portion 14 of the
resulting knife. Accordingly, the outer edge 14 of the resulting knife does not need to be
mechanically attached to knife base 18 by conventional fasteners. The ‘second material can
be applied to the groove 22 via any suitable welding process. For example a deposition
welding process such as plasma transferred arc or thermal spray with fusmg might be used in

- which case the second material is melallurgmally bonded to the first material. Other welding

techniques might involve the use of a third material to metallurgically bond the knife base
portion 12 and the knife edge portion 14. In the case of a plasma transferred arc deposition
welding, the second material could be applied to the groove 22 via a single pass around the
continuous groove, or multiple passes around the groove could be used in which case the
second material would be built up in multiple layers within the groove 22. In the illustrated
example the second material 15 extends slight above the surfacé of the knife base after being
applied. '

In order to reduce voids between the powdered second materia] and the
groove22, thus improving the bond between the second material and the knife base 18, the
groove 22 may be configured as described above with non-parallel] lateral walls 24, 26 that
angle outwardly from the bottom portion 28 of the groove 22. By eliminating sharp angles
between the lateral walls 24, 26 and the bottom portion 28 of the groove 22, the second
material is able to more completely settle into the groove 22 when thevdeposition welding
process is performed, thereby reducing voids or air pockets. However, other groove or
pocket configurations could be used. For example, providing a series of radial cuts or any
other configuration could be used to enhance surface area or bond are between the resulting’
knife base portion 12 and knife edge portion 14. Referring to Fig. 7, applying the second
material to the groove 22 of the knife base 18 produces a composite knife blank 29.

6
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Referring to Figs. 8 and 9, the knife blank 29 may be formed into a cup shape
having an interior side 30 and an exterior side 32. Forming the knife blank into the geometry
shown in Figs. 8 and 9 adds strength to the resulting slicer knife and may reduce the amount »
of material that needs to be machined near the circumferential edge of the knife blank.

Referring to Figs. 10-12, after the sccond material has been applied to the
groove 22, the knife blank may be machined so as to expose the second material at a
substantially circular edge of the slicer knife 10, In one example, the machining step may be
performed by rotating the knife blank-about its central axis and moving' a cutting too] along
the surface of the knife blank from the outer radius of the knife blank toward the inner radius
of the knife blank. The machining process may be repeated for both the interior side 30 and
the exterior side 32 of the knife blank. As material from the knife blank is removed by the
machining process, the outer radius of the knife blank is reduced until the second. material
Jocated in the groove 22 is eventually exposed at the edge of the slicer knife 10. Further, the
machining procedure on both sides of the knife in a region of metallurgical bonding between
the knife edge portion and the knife base portion may be used to create a continuous
transition surface portion 51 in the region on side 30 of the knife and a continuous ﬁansition
surfice portion 53 in the region on side 32 of the knife. These continuous transition surface
portions, while not necessarily planar, are preferably smooth, bhaving no touch discernible
gap or crevice to provide a clean transition from the base portion of the knife to the knife
edge portion. The formation of such continuous transition surface portions is advantageous
from & sanitation and cleanﬁbi]ity standpoint.

In addition, a pin receiving hole 34 may be drilled near the center hole 20 of
the knife blank for rotationally coupling the slicer knife 10 to a food slicing device.

However, it is recognized that the pin receiving hole may not be necessary depending upon
the technique to be used to mount the resulting knife to a food slicer. For example, where the
center hole 20 is formed non-circular, the edges of the hole 20 could couple with a rotational
member of the food slicer for imparting rotational movement to the resulting knife.

In one embodiment, the resulting knife is not machined along its entire radius,

. but is instead machined only along a perimeter region 36 and a central region 38. The

7
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perimeter region 36 may be a region extending from the outer edge of the knife inward to an
inner radius that is greater than or equal to about 60% of the final machined radius of the
slicer knife 10, The central region 38 may be a region extending from the center of the knife
outward toward an outer radius that is less than or equal to about 25% of the final machined
radius of the slicer knife 10. In another variation, the perimeter region 36 may be a region
extending from the outer edge of the knife inward to an inner radius that is greater than or
equal to about 70% of the final machined radius of the slicer knife 10 and the central region
38 may be a region extending from the center of the knife outward toward an outer radius

“that i less than or equal to about 20% of the final machined radius of the slicer knife 10. In
sich embodiments, the reduced knife machining may result in savings in manufacturing
costs.

The second material, which has been exposed at the circumferential edge of
the slicer knife 10 by the machining step, may then be sharpened to form the substantially
circular cutting edge 16 of the slicer knife 10.

In an alternative method, an additional step of heating the groove 22 before
applying the second material to the groove 22 may be performed, with the groove being
heated to temperature in & range of about 450°F to about 550°F. Such heating could take
place on selected portions of the groove 22 at a time, namely the portion to which the second
material is about to be applied. Thus, while each portion of the groove 22 would be heated
prior to applying the second material therein, the steps of groove heating and applying the ‘
secorid material could take place simultaneously relative to different parts of the groove 22.

In another alternative method, an additional step of heating the circum/ferential
edge of the knife blank 18 after forming the knife blank into a cup shape may be performed.
This heating step may relieve stress in the circumferential edge of the knife blank that results
from the forming of the knife blank. In an embodiment that uses a 304L SST as the first
material and Stellite 6 as the ‘second material, the circumferential edge of the knife blank 18
can be heated to a temperature in a range of about 700°F to about 800°F in order to achieve

the proper stress relief.
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In the resulting knife 10 the outer edge portion 14 of the knife may be
described as permanently secured to the interior base portion 12 of the knife because the two
portions could not be separated without destroying the kmife.

It is to be clearly understood that the above description is intended by way of
illustration and example only and is not intended to be taken by way of limitation. Other
changes and modifications could be made, including both narrowing and broadening
variations and modifications of the appended claims.

For example, while the primary manufacturing technique described utilizes a
groéve into which the second material is applied, it is recognized that the second material
could be applied directly to the radially outer edge of a disc shaped base in cases where thé
radially outer edge is of suitable thickness to permit the second material to be built up by, for
example, a deposition welding process. As another example, the second material could first
be formed into a solid ring-shaped member and the inner edge of the ring-shaped member
conld be welded to the outer edge of a disc-shaped base of the first material. Inboth
examples suitable machining could then be used to provide continuous surface portions on

. “both sides of the knife in the region of metallurgical bonding.

Further, it is to be understood that the discussion of background art herein is
included to explain the context of the present invention. It is not to be taken as an admission
that any of the documents or other material referred to was published, known or part of the
common general knowledge in Australia at the priority date of any of the claims of this
specification.

Finally, it is also to be understood that throughout the description and claims
of this specification the word “comprise” and variations of that word such as “comprises” and

“comprising” are not intended to exclude other additives, components, integers or steps.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method of manufacturing a substantially circular slicer knife, inclucing
the steps of:

(a)  providing a knife base of a first material;

(b)  applying a second material to the knife base via a welding proczss
to metallurgically bond the second material to the knife base, forming a knife
blank; and

(c)  machining the knife blank to form a continuous cutting edge
defined by the second material; and

placing a continuous groove in the knife base, in step (b) the second
material is applied in the groove, and in step (c) the machining process exposes
the second material along an outer edge.

2. A method of manufacturing a substantially circular slicer knife, inclucing
the steps of:

(a)  providing a knife base of a first material, the knife base including a
continuous groove thereon;

(b)  applying a second material into the groove of the knife base: to
metallurgically bond the second material to the knife base; and

(c)  machining the knife blank to form a continuous cutting eidge
defined by the second material, wherein the knife includes an interior side :and
an exterior side and the second material is exposed in a ring-shape on both the
interior side and the exterior side.

3. The method of claim 1 or 2, wherein step (c) includes sharpening the
outer edge.

4. The method of any one of claims 1 to 3, further including the step of
heating the continuous groove before step (b).

5. The method of any one of claims 1 to 4, wherein the continuous groove

has spaced lateral walls, each lateral wall of the continuous groove forming a
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respective angle with a plane defined by a bottom of the continuous groave,
each respective angle in a range of between about 125° and about 145°.

6. The method of any one of claims 1 to 5, wherein an exposed width of the
continuous groove is greater than a width of a bottom of the continuous groove.

7. The method of any one of claims 1 to 4, where the continuous groove
has spaced later walls, the lateral walls of the continuous groove forming an

angle there between in a range of between about 70° and about 110°.

8. The method of any one of claims 1 to 7, wherein in step (b) the second
material is exposed along an outer edge of the knife blank and step (c) involves
at least sharpening the outer edge.

9. A method of manufacturing a substantially circular slicer knife, inclucing
the steps of:

(a)  providing a knife base of a first material;

(b) applying a second material to the knife base so as to
metallurgically bond the second material to the-knife base, forming a knife
blank; and

(c)  machining the knife blank to form a continuous cutting edge
defined by the second material, wherein the knife includes an interior side and
an exterior side and the second material is exposed in a ring-shape on both the
interior side and the exterior side,

wherein the knife base is configured such that a region of metallurgical
bonding formed between the first material and the second material includes a
portion that angles radially outwardly when moving from the interior side of the
knife to the exterior side of the knife.

10.  The method of claim 9, further including the step of heating at least a
portion of the knife base prior to step (b).

11. The method of claim 9 or 10, wherein step (b) involves the use «f a

plasma transferred arc welding process.
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12, The method of any one of claims 9 to 11, wherein in step (¢) only a
perimeter region and/or a central region of the knife blank are machined, the
perimeter region extending from an outer edge of the knife blank to an inner
radius that is greater than or equal to about 60% of a final radius of the slicer
knife, the central region extending from a center of the knife blank to an outer
radius that is less than or equal to about 25% of the final radius of the slicer
knife.

13.  The method of claim 12, wherein the perimeter region extends from the
outer edge of the knife blank to an inner radius that is greater than or equal to
about 70% of the final radius of the slicer knife and the central region exteds
from the center of the knife blank to an outer radius that is less than or equel to
about 20% of the final radius of the slicer knife.

14.  The method of any one of claims 9 to 13, wherein the knife base of step

(a) is substantially circular and includes a center hole.

15.  The method of any one of claims 9 to 11 wherein step (c) incluies
machining both the interior and the exterior side of the knife blank in a region of
metallurgical bonding between the knife base and the second material to create
a first continuous transition surface portion on the interior side of the knife ard a
second continuous transition surface portion on the exterior side of the knife.

16. A method of manufacturing a substantially circular slicer knife, including
the steps of:

(a) providing a knife base of a first material;

(b)  applying a second material to the knife base via a welding process
to metallurgically bond the second material to the knife base, forming a knife
blank; and

(¢)  machining the knife blank to form a continuous cutting edge
defined by the second material, with the second material exposed in a rng-

shape on both a first side and a second side of the knife blank;
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wherein step (c) includes machining both the first side and the second
side of the knife blank in a region of metallurgical bonding between the knife
base and the second material to create a first continuous transition surfiace
portion of the first side of the knife and a second continuous transition surfice
portion on the second side of the knife and wherein the first continuous
transition surface portion is smooth, being free of any touch discernible gap or
crevice and wherein the second continuous transition surface portion is smooth,
being free of any touch discernible gap or crevice.

17. A method of manufacturing a substantially circular slicer knife, inclucing
the steps of:

(a)  providing a knife base of a first material;

(b) applying a second material to the knife base so as to
metallurgically bond the second material to the knife base, forming a knife
blank; and

(c) machining the knife blank to form a continuous cutting edge
defined by the second material, wherein the knife includes an interior side and
an exterior side and the second material is exposed in a ring-shape on both the
interior side and the exterior side,

wherein the applying and machining steps are performed so as to result
in a knife in which the second material has an unsupported radial width of at
least 4" along a radially outer portion of the knife.

18.  The method of claim 17 including the step of machining both the interior
side and the exterior side in a region of metallurgical bonding between the first
material and the second material to create a first continuous transition surface
portion on the interior side of the knife and a second continuous transition

surface portion on the exterior side of the knife.

19.  The method of claim 18 wherein the first continuous transition surface

portion is smooth, being free of any touch discernible gap or crevice.

20.  The method of claim 19 wherein the second continuous transition surface

portion is smooth, being free of any touch discernible gap or crevice.

WiAlulie\AndrewSpecii2003204044 Amended Pages.doc 1 3

22




2003204944 25 Oct 2005

10

16

20

25

30

21. A method of manufacturing a substantially circular slicer knife, inclucing
the steps of:

(a)  providing a knife base of a first material;

(b) applying a second material to the knife base so as to
metallurgically bond the second material to the knife base, forming a knife
blank; and

(¢)  machining the knife blank to form an unsharpened knife having an
unsharpened continuous outer edge formed of the second material, wherein the
unsharpened knife includes an interior side and an exterior side and the second
material is exposed in a ring-shape on both the interior side and the exterior
side, the machining step is performed such that the second material has a “irst
radial width on the interior side and a second radial width on the exterior side;

(d)  sharpening the unsharpened continuous outer edge to produce a
sharpened continuous cutting edge formed of the second material, wherein the
first radial width and the second radial width are each sufficient such that during

the sharpening operation only the second material is worked.

22.  The method of claim 21, wherein step (c) includes machining both the
interior side and the exterior side in a region of metallurgical bonding betwzaen
the first material and the second material to create a first continuous transition
surface portion on the interior side of the knife and a second continuous
transition surface portion on the exterior side of the knife.

23. A method of manufacturing a substantially circular slicer knife, inclucling
the steps of:

(@) providing a knife base of a first material,

(b) applying a second material to the knife base so as to
metallurgically bond the second material to the knife base, forming a knife
blank; and

(c)  machining the knife blank to produce an unsharpened knife having
an unsharpened continuous outer edge defined solely by the second material,

wherein the unsharpened knife includes an interior side and an exterior side
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and the second material is exposed in a ring-shape on both the interior side and
the exterior side;

(d)  sharpening the unsharpened continuous edge by working only the
second material so as to produce a sharpened continuous cutting edge defined

solely by the second material.

24, The method of claim 23 wherein step (c) includes machining both the
interior side and the exterior side in a region of metallurgical bonding between
the first material and the second material to create a first continuous transition
surface portion on the interior side and a second continuous transition surface

portion on the exterior side.

25. A method of manufacturing a substantially circular slicer knife, including
the steps of:

(a)  providing a knife base of stainless steel;

(b)  applying a cobalt based alloy material to the knife base so as to
metallurgically bond the cobalt based alloy material to the knife base, forming a
knife blank; and

()  machining the knife blank to produce an unsharpened knife having
an unsharpened continuous outer edge defined by the cobalt based alloy
material, the unsharpened continuous outer edge including an interior side :and
an exterior side that angle toward each other;

(d)  sharpening the unsharpened continuous outer edge by working
both the interior side and the exterior side so as to produce a sharpened
continuous cutting edge defined at an intersection point of the interior side and
the exterior side.

26. The method of claim 25, wherein step (c) includes machining both the
interior side and the exterior side in a region of metallurgical bonding betw:zen
the first material and the second material to create a first continuous transiiion
surface portion on the interior side and a second continuous trénsition surface

portion on the exterior side.
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27. A method according to any one of the embodiments substantially as
herein described and illustrated.

DATED: 25 October, 2005
PHILLIPS ORMONDE & FITZPATRICK

Attorneys for:
Premark FEG L.L.C.
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