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APPARATUS FOR PRECISION
STEELING/CONDITIONING OF KNIFE
EDGES

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS REFERENCE TO RELATED
APPLICATION

This application 1s based upon provisional application Ser.
No. 60/568,839, filed May 6, 2004 and 1s a continuation-in-

part of Ser. No. 10/803,419, filed Mar. 18, 2004 which 1s
based upon provisional application Ser. No. [60/457,933]
60/457,993, filed Mar. 27, 2003.

BACKGROUND OF THE INVENTION

Manual sharpeming steels have been used for years with the
beliet that they are a means of straightening the burr from
knife edges following the sharpening of edges with manual or
powered abrasive stones. Butchers have found the manual
sharpening steel to be useful when slaughtering or butchering
in work areas removed from electrical power and running
water. The exact nature of what can occur during the steeling,
process has been until recently the subject of extensive specu-
lation with little understanding of mechanisms that can occur
at the edge of a blade as 1t 1s being impacted under controlled
precisely repetitive conditions against a sharpening steel.

Use of the manual steel rod has been more of a mystique
than a science, lacking any scientific base or understanding. It
has been said for example that the manual rods “smooth out
microscopic nicks 1n the blades surface and realigns the mol-
ecules 1n the cutting edge”. Also one reads that “the best steels
are magnetized to help draw the molecules 1nto realignment,”
or “the alignment of molecules 1n a knife blade are reinforced
whenever 1t 1s sharpened, . . . and the process removes very
little actual metal from the blade”. Others repeat that the use
of a steel “realigns and smoothes the knife’s edge”. Most
often 1t 1s thought that the steel “burmishes against the hard
surface of the cutting edge for the purpose of straightening it
back out so that 1t 1s the same way as when i1t was manufac-
tured”.

Clearly steeling of knife blades has been a poorly under-
stood art and not a science. It 1s clear to those founded 1n
science and physics that the force of magnetism incorporated
in some commercial sharpening rods 1s far too feeble to have
any etlect at the atomic level 1n steel and even too feeble to
alter the physical structure of any burr attached to the edge.

In the prior art the angle of the facet as presented to the
hardened surface of the manual sharpening steel has been
totally random and entirely dependent on operator skill. For
this reason, prior means of steeling knife edges lack the
precision and reproducibility discovered by these inventors to
be necessary for creating an optimum consistent physical
structure along the cutting edge of blades 1rrespective of the
geometry and size of the blade geometry or the skill of the
user.

While manual sharpeming steels have been sold for many
years they have not become popular with the general public
because they are dangerous to use and a very high degree of
skill and practice 1s required to realize any improvement in the
cutting ability of a dull knife edge.
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2
SUMMARY OF THE INVENTION

These mventors have recently demonstrated that 11 a knife
edge previously sharpened at a given angle 1s repeatedly
pulled across a hardened surface, generally harder than the
metal of the blade, at a precisely and consistently controlled
angle relative to the sharpening angle of the same blade that a
remarkably consistent and desirable microstructure can be
created along the edge of the knife blade. It has been shown
that a manual sharpening steel can be used as the hardened
surface needed to create this novel edge structure. This 1s a
form of edge conditioming unlike conventional sharpening or
conventional steeling.

In order to realize the optimum edge structure along a knife
edge these inventors have found as explained 1n more detail 1n
following sections that the plane of the edge facet 1s best held
at an angle close to the plane of the hardened surface at their
point of contact and that the angular difference between those
planes must be maintained every stroke after stroke of the
blade facet as the knife edge 1s moved along and against the
hardened non-abrasive surface, or sharpening steel.

The umique microstructure which can be created along the
knife edge consists of a remarkably uniform series of micro-
teeth with dimensions generally equal to or less than the width
of a human hair. The microteeth are very regular, and strong
and they can be readily recreated along the edge 1f any are
damaged 1n use of the knife edge.

Creation of this microstructure requires that the knife edge
facets be held at a precise and reproducible angle relative to
the sharpening steel, stroke after stroke. Under optimum con-
ditions, the desired edge structure develops with only a small
number of such strokes across the edge of the hardened sur-
tace or steel. Further unlike manual steeling which has lacked
reproducible control of the angle, under the conditions
described here the edge 1s not dulled, instead the original
sharpening angle 1s retained even after hundreds of steeling-
like strokes—so long as precise control of the angle 1s main-
tained.

THE DRAWINGS

FIGS. 1 and 2 1illustrate prior art steeling techniques;

FIGS. 3-4 1llustrate a knife blade that can be enhanced 1n
accordance with this invention;

FIG. § 1llustrates in cross-section a portion of a prior art
knife sharpener using abrasive sharpeming members;

FIG. 6 15 a side elevational view of a knife blade sharpened
by abrasive members leaving a burr;

FIG. 7 1s a cross-sectional view 1n elevation showing the
conditioning of a knife blade 1n accordance with this mnven-
tion;

FIG. 8 1s a perspective view showing the conditioned knife
blade with microteeth along the edge;

FIGS. 9-10 are cross-sectional views showing the condi-
tioning of a knife blade 1n accordance with this invention;

FIGS. 11-15 illustrate a guide for the conditioning of a
knife blade in accordance with one embodiment of this inven-
tion;

FIGS. 16-19 illustrate an alternative guide 1n accordance
with this invention;

FIGS. 20-23 are perspective views showing alternative
manners of mounting a guide in accordance with this mnven-
tion; and

FIGS. 24-25 are side elevational and top views of an
arrangement utilizing plural steeling members in accordance
with this invention.
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DETAILED DESCRIPTION

The present mvention incorporates some of the teachings
of copending application Ser. No. 10/803,419 filed Mar. 18,
2004, all of the details of which are incorporated herein by
reference thereto.

Conventional manual so-called “sharpening” steels are
usually constructed with a handle by which the steel rod can
be held or supported. The steel 1s often held end-down against
a table or counter by one hand as 1n FIG. 1 (prior art) while the
knife 1s held 1n the second hand and stroked simultaneously
across and down the surface of the steel. Neither the angle of
the steel or the angle of the blade across the steel 1s accurately
controlled. Each can vary stroke to stroke or drift in angle
during the steeling process and between successive steeling.
Alternatively the sharpening steel 1s held m the air FIG. 2
(prior art) without support as the steel knife blade 1s moved
across and along the surface of the steel. This latter approach
offers even less control of the relative angles between the
planes of the edge facets and the plane of the contact point
along the steel. The sharpening steel has proven to be a poor
haphazard and inconsistent tool for improving the cutting
ability of a knife edge. Even the most skillful and persevering
artisans who use a steel end up with edges of poor edge
quality, not very sharp and very fragile requiring re-steeling
after every 50 or so cuts. Frequent resharpening of the edge
with an abrasive stone has proven necessary and the life of the
knife 1s consequently shortened.

The improved apparatus and methods developed by these
iventors to produce superior cutting edges depends upon
precise and consistent control of the angles during the edge
conditioning process. The present description relates a vari-
ety of apparatus that incorporate a hardened sharpening steel
or sections of hardened rods to achieve surprisingly effective
cutting edges on knives. A conventional knife blade 1, shown
in section, FI1G. 3 has two faces 3 which are sharpened at their
terminus to form two facets 2 which converge along a line
creating the edge 6. Sharpening as contrast to steeling a knife
blade mvolves the use of abrasives to physically abrade away
metal of the blade along each side of the knife edge creating,
edge facets 2 on each side of the edge 6.

In order to realize optimum results with the edge condi-
tionming apparatus for knives described here, 1t has been dem-
onstrated that 1t 1s important first to create (sharpen) the blade
facets 2 at a precisely established, known angle relative to
faces 3 of the blade. FIG. 4 represents a typical blade where
the facets 2 are sharpened at an angle A relative to the respec-
tive faces 3 of the blade. 11 the sharpening angle A 1s precisely
established as created with a precision sharpening means
such as shown in FIG. 5 the edge facets subsequently can be
precisely positioned using the same reference plane namely
the face 3 of the blade. The sharpening means 1llustrated in
FIG. 5 uses the face of the blade 3 as a reference plane for the
blade that rests on a guide face 8 and alternating on guide face
8a. The facet 2 1s moved nto contact with the surface of
abrasive disk 9 which at the contact point with the facet 1s set
at angle A relative to the guide surface 8 and the blade face 3.
In this prior art sharpener FIG. 5 the abrasive coated disks 9
and 9a are rotated by a motor driven shait 10. Pins 12 on the
shaft engage in slots that are part of the disk support structure
in order to rotate the disks. Each of the two blade facets are
commonly sharpened at the same angle A.

When the knife facets are sharpened as described a burr 4
1s ledt along the edge of the blade. See FIG. 6. The abrading
process leaves a burr because the lateral force necessary to
abrade the facet and sharpen the edge exceeds that necessary
to bend the very fine thin edge being formed. The edge
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becomes literally a foil like structure at the terminus of the
facets and that structure 1s readily bent. It 1s commonly
believed and taught that the manual steel 1s used to straighten
out that burr and to align i1t with the transverse axis of the
blade at the edge. What actually happens with a hardened
steel rod can indeed be very different from that 1f the relative
angles of the facet and the hardened surface are precisely
controlled, and i1 the contact pressures and the angular rela-
tionships are maintained stroke after stroke.

Consequently 11 the blade facets 2 are at angle A and the
facets are presented repeatedly and consistently 1n a sliding
motion 1n contact with the surface of a hardened material
(such as a manual steel) at Angle C which 1s close to Angle A,
FIG. 7, a remarkably desirable microstructure can be created
along the knife blade. Ideally to achieve this angular differ-
ence B between the angle C and angle A, angle B 1s less than
10 degrees preterably closer to 5 degrees. Guide faces 7 and
7a align with the face 3 of the blade 1 to set the plane of the
facet, presharpened at angle A, at an angular difference B
between the plane of the hardened surface 5 of the plane of the
hardened rod 13 at the point of contact.

The desirable microstructure that can be created by the
precise control of the angular relationship of the plane of the
edge facet with the plane of the hardened surface 1s 1llustrated
in FIG. 8. After the burr 4 of FIG. 6 1s completely removed an
amazingly regular row of microteeth 1s created along the
knife edge. If 111d1v1dual microteeth along the edge are dam-
aged or broken off when the blade 1s used for cutting, those
microteeth will be replaced by successive movement of the
facet along the hardened surface, alternating the strokes along
one side of the edge and then the other. The repeated and
alternating stresses created along the cutting edge by this
motion hardens the knife’s metal, making 1t more brittle and
prone to fracture and fragment. ThJS causes small sections of
the edge to drop oif leaving a microtooth-like structure along
the edge. As one continues to stroke the edge on alternate
sides of the edge, more microteeth drop ofl as new microteeth
are formed. That process can be repeated many times.

In creating the optimum edge structure by the novel and
precise means described here the hardened contact surface 5
of member 13 will imtially make contact with the facet only
at the extremity of the facet 2, FIG. 9 adjacent to the edge. As
the burr 1s removed, the hardened surface will also remove
microscopic amounts of metal adjacent to the edge and the
lower most section of the facet will after many strokes, begin
to be re-angled to an angle closer to that of the hardened
surface. Thus a line and larger area of contact 2A, FIG. 10
develops between the lower section of the facet and the con-
tacted surface 5 on the hardened member. This growing area
of contact 2A, FIG. 10 resulting from many repetitive strokes
of the facet against the hardened surface 1s important to sta-
bilize the localized pressure against the developing edge
structure and thereby to reduce the probability of prematurely
breaking oif the microteeth during subsequent reconditioning
of the edge. This mechanism which relies on the highly pre-
cise and consistent angular relation between the facet and
hardened surface reduces the opportunity for the hardened
surface to impact under the edge and knock off the microteeth
by that impact rather than by the desirable repetitive wearing
along the side of the facet and the resulting stress hardening
and fracturing process.

The hardened member 13 can be a manual “sharpening”
steel. Such steels are sold with a variety of surface treatment
and hardness. Consequently some will be better than others 1n
developing the unique microstructure described here and rep-
resented 1n FIG. 8. However, most manual steels are of a
quality that can produce good results 11 an adequately precise
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angle control 1s provided to orient the plane of the edge facet
precisely and preferably within 5-10 degrees of the plane of
the steel surface at the point of contact with the edge facet. It
1s to be understood that as used herein the reference to “sharp-
cning steel” 1s not intended to be limited to, for example,
steeling rods made of steel, although that 1s the preferred
practice of the mnvention. Instead, other equivalent materials
could be used. What 1s important 1s that the materials should
have a hardened surface which contacts the knife edge and
should be of a hardness harder than that of the knife edge. For
example, the hardened surface can have a hardness above
Rockwell C-60. Such “sharpening steel” should be capable of
developing the microstructure described here as represented
in FIG. 8.

There are a number of possible designs for precision angle
guides with the necessary angular precision that can be
mounted onto a manual steel. Alternatively the angle guide
structure can be designed so that the manual steels or short
lengths of manual steel rods can be mounted onto the guide
support structure. These must have the required precision to
control accurately the angular position of the kmife and 1ts
tacets relative to the surface of the steel stroke after stroke 1in
order to create the optimum microstructure referred to in this
patent. Several examples of such designs are described here to
be representative of a large variety of designs that incorporate
the necessary angular accuracy and reproducibility.

One of the most reliable and reproducible physical features
ol a blade that can be used as a reference 1n order to locate
precisely the blade facets and edge structure relative to the
hardened steel rod are the faces of the blade. Features which
are alfected by the thickness of the blade or the width of the
blade has proven to be much less reliable. Consequently the
designs 1llustrated here rely on referencing the faces of the
blade resting against a reliable angle guide for precise angular
orientation of the edge facets on the steel structure as this
microstructure 1s created.

When using a manual steel repeatedly without precise
angular control, the relatively precise angle and geometry of
the facets created 1n the prior abrasive sharpening process are
steadily destroyed. The original sharpness of the edge 1s lost,
the facets and the edge become rounded and the edge 1s quite
dull. This process occurs quite rapidly particularly with the
unskilled person and the blade must be resharpened with an
abrasive Irequently thereby removing more metal from the
blade and shortening 1ts eflective life and usefulness.

As pointed out in co-pending patent application Ser. No.
10/803,419 1t 1s preferred that the hardened surface of the
object which conditions the knife edge should be non-abra-
stve. The invention, however, can be broadly practiced where
the hardened surface 1s slightly abrasive. What 1s important 1s
that the hardened surface should be sufficiently smooth or
non-abrasive so that in combination with the knife guide the
combination comprises means to minimize interference with
burr removal and to repeatedly create and fracture a micro-
structure along the edge of the blade at the extreme terminus
of the edge facets during repeated contact of the facets and the
hardened surface to create a microserrated edge. Preferably,
the hardened surface of the steeling rod would have a surface
roughness no greater than 10 microns.

An example of a precision knife guide 15 tat can be
mounted on a manual steel 19 or a section thereof 1s shown in
FIGS. 11,12 and 13. This gmide 15 1s constructed with a tight
sleeve-like collar 16 that fits snugly around the steel and
which can be provided with a locking mechanism 17 for
example that cams against the steel and can be tightened by a
manually operated lever 18 to position this guide at any
desired location along the length of the steel. The mounting
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6

and locking structure must be designed with sulficient care
that the guide planes are held firmly and securely relative to
the steel 19 as the face 3 of knife 1, FIGS. 12 and 15 1s moved
along and 1n 1ntimate contact with the guide planes surtace 7.
An optional spring 21 can be provided to msure that the face
of blade 1, FIG. 15 1s pressed into intimate contact with the
guide surface face 7 on every stroke. Ideally the guiding
surface forms an acute angle with the surface of the manual
steel 1n order that the knife facet 1s stopped by the steel as the
knife edge 1s pressed into the acute angular vertex formed by
the guide and the surface of the steel.

The spring 21 1s designed to conform closely to the geom-
etry of the guide planes 7 1in the absence of the blade. Spring
21 can be supported and centered as shown by the steel rod or
alternatively 1t can be supported by the base structure 23 for
the guides. As shown 1n FIG. 14 1t can extend the full length
of the guide planes to provide support along the length of the
blade and to press the blade against the surface of the guide
including the tip of the blade as it 1s withdrawn along the
guide structure. The springs can as designed with short “feet”
25 that msert through matching slots 1n the guide plates 27 to
hold the springs down and 1n place.

This precision guide can be moved up or down the steel or
it can be rotated around the steel to provide fresh areas of the
steel surface for contact with the edge facets as previously
used areas show significant wear. The guide can be readily
moved and relocked 1n the new position.

While the angle C of the guide planes 1s shown as fixed, it
should be clear that interchangeable guide plates 27 with
different angles can be made available to coordinate with the
angle of the sharpening device used initially to abrade and set
the angles A of the edge facets. Alternatively the guide 15 and
the guide plates 27 can be designed so that the angle C 1s
adjustable and individually angularly adjustable.

The use of a spring 21 to hold the blade precisely 1s desir-
able for the best results but 1ts use 1s of course optional. A tull
length manual steel or a shorter section of steel can be used 1n
this design. If a conventional steel 1s used, 1ts point or end can
be rested on a table or counter as shown in FIG. 1. Alterna-
tively as described later this type guiding mechanism can be
mounted on a table or counter and a steel or an equivalent rod
can be mounted 1n and clamped to the angle guide.

Alternative examples of precision angle guiding structure
29 to develop these desirable edge microstructures are shown
in FIGS. 16, 17, 18 and 19. Each of these contain a support
structure 31 with one or more vertical slots 33 to align pre-
cisely moving knife guides 29 with one or more steels 13. The
knife guide planes 7 are consequently setat angle C relative to
the plane of the steel rods 13 at the point where the facets of
knife 1 will contact the steel rods. (It should be recognized
that hardened steel rods or bars of shapes and surface struc-
tures other than the conventional steel rods can be used 1n
these designs.)

As one face of kmife 1, FIGS. 16 and 17 1s positioned 1n
intimate contact with the guide plane 7 1t can be moved along
that guide plane while the edge facet remains 1n contact with
the steel rods 13. The spring 39 1s desirable but not necessary

o msure good contact of the blade face with guide plane 7. A
second spring mechanism 41 shown in FIG. 18 can be incor-
porated to hold the moving guides 35 in a rest position but to
allow the moving guides 335 to be displaced downward by the
user as he applies a downward force on the blade as its face 1s
held in contact with the knife guide plane 7 and the edge facet
1s held in contact with the surface of the steel 13. This unique
design allows a facet of the blade simultaneously to move
transversely to the surface of the hardened steel 13 and to
move longitudinally along the surface of the steel. This com-
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bined motion gives the user the options of moving the blade
edge across the steel, along the axis of the steel, or 1n combi-
nation 1n order to create slightly different microstructures
along the edge. Importantly, however regardless of that
motion, angle C always remains the same during each stroke
along the entire edge length. The sharpness of the edge and
the integrity of the formed microstructure depends highly on
retaiming the angle C stroke after stroke within a closely
controlled angular range.

In this arrangement pin 43 extends thru one of the guide
slots to prevent any change 1n alignment of the sliding guide
structure 35 with the axis of the steel rods. Similar pins 45
extend into the slots 33 mto close conformity with the slot
width to prevent lateral movement of the moving guide struc-
ture, 35.

The hardened steel rods 13 can be rigidly mounted onto
base structure 31 or they can be supported on a slightly
clastomeric or spring-like substrate that will allow them to
move laterally a small amount 1n response to any significant
variation in pressure irom the knife edge structure as it
impacts the steel surface.

The rate at which the desired microstructure develops and
1s reconstituted along the knife edge 1s related to amount of
pressure applied by the knife edge facet as 1t 1s moved in
contact with the hardened steel surface. There 1s a large
amplification of the force applied manually to the blade as
that 1s translated to the small area or line of contact between
the facet and the steel surface at the movement of contact.
That stress level can be moderated and made more uniform by
only a very slight lateral motion of the steel surface.

The guide and the knife holding spring mechanism of FIG.
19 can be readily modified to include a longer knife guiding
surface and a second spring extending to the opposite side of
the steel rod with larger guide surfaces similar to those of
FIGS. 16 and 18. The knife holding spring 38 of FIG. 17
likewise can be on one or both areas of each guide surface.
Further the guide support arms can be designed to be replace-
able or adjustable to provide the means to vary or set angle C
optimally 1n relation to the original sharpening angle A that
created the original angle of the knife facets.

The various unique structures of controlling the angle of
the knife as described and 1llustrated to optimize the novel
results and edge conditioning obtainable by precision angle
control when passing the knife facets into close angular con-
tact with a hardened steel rod or other hardened surface are
equally applicable to sharpen facets at precise angles 1n con-
tact with abrasive surfaces. Accordingly, the invention can be
practiced using an abrasive surface mstead of a steeling mem-
ber.

A further example of a novel structure of creating this
unique microscopic structure along a knife edge 1s illustrated
in FIGS. 24 and 25. In this unique arrangement a fixed knife
guide plane 7 1s created on one side of a rigid planar guide
structure 50 attached to the body of 51 of the steeling appa-
ratus 33. Sections of steel rods 19 are mounted by threaded
ends 1nto the body of apparatus 33. The two steel sections are
crossed as seen 1n F1G. 24 at a total angle equal to twice angle
C. The edge X of knife blade 1 1s lowered to a slot 55 until
its facets 2 contact one or both of the steel rods along the line
of the edge. More than two steel rods 19 can be aligned 1n this
manner 1n order to create a well defined line of contact for the
knife edge facets with these steel rods 19. The guide structure
50 which establishes the position and alignment of guide
plane 7 1s offset slightly to one side of the centerline Y-Y ofthe
blade which passes thru the vertex of the angles C that coin-
cides with the line where the steel rods 19 cross. The amount
of offset of plane 7 from the centerline Y-Y 1s approximately
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half of the thickness of blade 1. If desired the plane 7 can also
be slightly angled 1n order to conform perfectly to any small
taper that may characterize the blade faces.

In the apparatus of FIGS. 24 and 25, a handle 57 can be
provided to stabilize the unit as 1t 1s being used or alternatively
it can be physically attached to a table or other structure. In
use the face of the knife 1s aligned with the guide plane 7 and
held 1 good contact with that plane as the blade edge 1s
stroked back and forth along the surface of the steel rods 19
until the desired microstructure 1s created along the cutting
edge. A physical spring (not shown) can be added to press
against the blade and to hold 1ts face 1n good sustained con-
formity with the guide surface. Likewise a magnet can be
added to attract the blade face to the guide face 7 as the blade
1s laid against that plane. The areas of contact where the blade
facets contact a selected point on the surface of the steel rods
can be changed and adjusted by rotating the rods using the
slots 59 to extend or retract the rods accordingly. An obvious
advantage of this configuration 1s that both edge facets can be
conditioned simultaneously. By adding more than two rods
even better confirmation of the facets with the rods can be
obtained. Without the precise angular control shown in this
apparatus, the optimal microstructure will not be created
along the knife edge.

Precision apparatus such as described here for control of
the angle while steeling a knife can be incorporated into food
related work areas such as into butcher blocks, cutting boards,
and knife racks or knife blocks so that they are conventionally
and readily available 1n those areas where knives are com-
monly used.

FIG. 22 1llustrates how for example the guide 15 of FIGS.
11, 12, 13 and 14 can be attached to a counter butcher block.
A manual butcher steel can be 1inserted into the guide structure
as shown 1n FIG. 22 or a section of a steel or hardened steel
rod can be mounted 1n the guide structure as in FI1G. 21. The
guide structure can be attached by a bracket as shown or
embedded 1n a corner or parameter section of a counter or
block-like surface as 1llustrated 1n FIG. 21.

FIG. 20 illustrates a mountable angle guide 15 designed to
accept a manual steel 19 a section of a steel or a hardened
metal rod. This guide incorporates a convenient angle bracket
so that 1t can be attached to any of a variety of knife work
benches or work structure. For example 1t 1s shown attached
to a knife block 52, FIG. 23. It can similarly be mounted on a
salad prep table or work table, or butcher’s block, FIG. 22.

FIG. 21 1llustrates an embedded guide structure 47 as it
would be mounted in the corner of a butcher block or cutting
board 48. The length of a hardened steel rod 49 mounted in
this guide can be shortened 11 desired so that 1t does not
protrude above the top of the cutting board. That hardened rod
49 15 slotted so that 1t can be rotated with a coin or screw driver
to expose new areas of its surface. The rod 49 can be provided
with an extended threaded section (not shown) on its lower
end to allow the rod to move upward or downward as 1t 1s
rotated to expose iresh areas of the rod surfaces.

Precision embedded guides such as illustrated 1n FIG. 21
can be mounted entirely within the perimeter of butcher
blocks, counters and knife blocks, thus avoiding the awk-
wardness of an attachment-like structure.

FIG. 23 illustrates a mounted precision guide on a knife
block. Clearly the physical location of the guide can be on the
side of such blocks or embedded within the top structure of
such blocks so long as clearance 1s provided for the blade as
it 1s moved along the guides and 1n contact with the guide
planes.

FIGS. 21, 22, and 23 are intended only to be illustrative of
the wide variety of locations where 1t 1s desirable to provide a
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means for precisely steeling the knife edge. This aspect of the
invention generally mmvolves providing a holder which can
mount the angle guide and the sharpening steel to a support
surface such as a food cutting board or a butcher block. Such
holder would include first mounting structure to mount the
holder 1tself to the support surface. The first mounting struc-
ture could be of the type such as illustrated 1n FIG. 22 where
the holder itselfl 1s separate and distinct from the support
surface and 1s mounted to the support surface by utilization of
the downwardly extending flange connected to and extending,
away Irom the guide 15. Alternatively, the first mounting
structure could be by having the holder itself integral with the
support structure. The holder would also have second mount-
ing structure for securing the steeling rod or hardened surface
in a fixed position so that it 1s properly spaced with respect to
the angle guide. The angle guide itseltf would also be mounted
to the holder.

These inventors have shown repeatedly the surprising
advantages of the microstructure that can be created 11 the
knives steeled are with this level of angular control. The
microstructure provided by these guided means 1s superior to
manually steeled edges for cutting fibrous materials such as
lemons, limes, meats, cardboard and paper products to name
a few. The steeled edges remain sharp even after repetitive
steeling and the knives need to be resharpened less frequently
using abrasive means, thus removing less metal from the
blades and lengthening the useful life of knives.

What 1s claimed 1s:

1. A sharpening apparatus for manually obtaining a micro-
structure of microteeth along the cutting edge of a blade
having two faces that at their terminus having been sharpened
forming two facets that intersect to create an elongated edge
at the junction of the two facets, said apparatus comprising a
member which 1s mounted to be non-rotating during sharp-
ening, said member having a generally non-abrasive hard-
ened surface, a precision angle guide mounted 1n ntimate
proximity to said member, said precision angle guide having,
an elongated two-dimensional planar knife-face contacting
guide surface to be of sullicient size to establish the plane of
the blade and along which a face of the blade can be stroked
to position a facet of the blade 1n sustained moving contact
with said hardened surface, said planar guide surface being at
an angle to said hardened surface at the location of contact of
the facet with said hardened surface, and said precision angle
guide and said member when attached together forming a
generally rigid assembly wherein said angle remains fixed
and constant whereby during repeated strokes of the facet
against said hardened surface at the constant angle alternating
stresses of sullicient magnitude are created along the blade
edge to harden the blade edge and make the blade edge more
brittle and prone to fracture and fragment causing small sec-
tions of the blade edge to drop off leaving a microscopic
microtooth-like structure along the blade edge.

2. An apparatus according to claim 1 where said guiding
surface forms an acute angle with the axis of said hardened
surface.

3. An apparatus according to claim 1 including a spring
mounted to said guide to hold the face of the blade 1in intimate
contact with said guiding surface as the knife face 1s drawn
over said guiding surface.

4. An apparatus according to claim 1 where said guide 1s
adjustably clamped to said member.

5. An apparatus according to claim 1 where the relative
angular position of said guiding surface can be adjusted 1n
order to alter the precisely established angle of the facet
relative to the plane of said hardened surface.
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6. An apparatus according to claim 1 where there are more
than one members, a holder for the more than one members,
and said angle guide providing a guiding surface for sustained
sliding or rolling contact with one face of the blade as each of
the edge forming facets 1s maintained 1n contact at precisely
established angles relative to the surface plane of said more
than one members at the point of contact of the facet and
hardened surfaces.

7. An apparatus according to claim 6 where said guiding
surface mcorporates at least one magnet to attract the face of
blade to said guiding surface.

8. An apparatus according to claim 7 where a resilient
clement 1s used to hold the face of blade 1n contact with said
guiding surface.

9. An apparatus according to claim 1 including a holder,
said holder having first mounting structure for mounting said
holder to a support structure, said holder having second
mounting structure for engaging and maintaining said mem-
ber in a fixed position, and said precision angle guide
mounted to said holder located with respect to said second
mounting structure so that a facet of the guided knife blade
edge makes sustained contact with said hardened surface at a
precisely established angle as the knife 1s moved along said
angle guide surface.

10. An apparatus according to claim 9 where said holder 1s
attached to a structure selected from the group consisting of a
food cutting board and a butcher block and a knife block.

11. An apparatus according to claim 1 including a base
structure, said base structure having mounting structure for
attachment to said member, said mounting structure having a
lock mechanism for holding said member 1n a fixed position,
and said precision angle guide mounted to said base structure
and having said guide surface located with respect to said
mounting structure so that a facet of the guided knife blade
edge makes sustained contact with said hardened surface at a
precisely established angle as the knife 1s moved along said
guide surface.

12. An apparatus according to claim 11 where there are two
of said angle guides located opposite each other, and said
mounting structure being positioned between said angle
guides.

13. An apparatus according to claim 12 where said mount-
ing structure comprises a collar, and said lock mechanism
comprises a piwvoted lever selectively actuating a cam {for
being disposed against the object.

14. An apparatus according to claim 1 where said hardened
surface has an arcuate shape at the location of contact.

15. An apparatus according to claim 1 where said angle
guide 1s mounted directly to said member.

16. An apparatus according to claim 1 where said planar
guide surface 1s a single continuous surface.

17. An apparatus for manually sharpening the edge of a
knife blade comprising a movable precision angle guide for a
knife blade with two faces each of which terminates 1 an
edge facet which meet to form the edge, said guide being
mounted on a supporting structure that allows sliding move-
ment of said guide 1n a direction parallel to the axis of a
stationary sharpening member 1n response to hand pressure
applied to the blade as one face of the blade 1s held 1n sus-
tained contact with said guide and drawn manually along said
guide and 1n a direction nominally perpendicular to the axis of
the sharpening member with said precision guide angled to
position the plane of one blade facet 1n sustained contact with
the sharpening member at a predetermined angle relative to
the plane of the sharpening member at the point of contact
with the sharpening member, where the movement of said
guide 1n response to hand pressure applied to the blade 1s
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resisted by a supporting spring, where said guide 1s a first
movable angle knife guide mounted slidingly on a supporting,
structure and a second movable angle guide mounted on the
same structure, the sharpening member being a hardened
steeling rod, each of said guides mounted slidingly 1n juxta-
position to a corresponding one of said hardened steeling rods
to permit said guides to move 1n a direction parallel to the axis
of said rods as each 1s moved manually by the motion of the
knife as 1t 1s drawn 1n a direction nominally perpendicular to
the axis of said rods with one edge facet in contact with the
corresponding hardened steel rod.

18. A method for obtaining a microstructure of microteeth
along an elongated edge of a knife blade which has two faces
that at their terminus form two edge facets that intersect to
create the elongated edge at the junction of the two facets, the
method comprising providing at least one precision knife
guide having a planar knife face contacting surface, providing
in ntimate proximity with the at least one precision knife
guide at least one member having a hardened surface which 1s
substantially free of abrasive particles, the hardened surface
having a hardness at least equal to the hardness of the knife
blade, repeatedly placing each face of the knife blade against
the planar knife face contacting surface of the at least one
precision knife guide, maintaining each knife blade face alter-
nately 1n sustained moving contact with the face contacting,
surface of the knife guide as each facet 1s stroked against the
hardened surface at a location of contact while the hardened
surface 1s non-rotating, and maintaining sustained contact
between each facet and the hardened surface on each stroke to
locally stress and fracture the edge of the blade on repeated
stroking until a microscopic serration 1s created along the
edge.

19. The method of claim 18 where there 1s a single knife
guide, and selectively stroking each of the two faces of the
blade against the planar face contacting surface bi the single
knife guide.

20. The method of claim 18 where there 1s a hardened
surface at two opposite locations with one of the knife guides
at each of the two opposite locations, and stroking one of the
blade faces against one of the knife guides and the other of the
blade faces against the other of the knife guides.

21. The method of claim 18 where the hardened surface 1s
of non-planar shape at the location of contact, and including
disposing the facet at an angle with respect to the hardened
surface of less than 10 degrees during the stroking.

22. The method of claim 18 wherein the moving edge of the
blade 1s repeatedly wedged against the hardened surface
between the hardened surface and the knife guide surface at
the location of contact with the hardened surface.
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23. The method of claim 18 where the planar kmife face
contacting surface 1s a single continuous elongated surface.

24. The method of claim 18 including contacting only one
facet at a time with a hardened surtace whereby while each
facet 1s stroked against a hardened surface the other facet 1s
out of contact with any hardened surface.

25. A holder for manually sharpening the edge of a knife
blade having two faces that at their terminus having been
sharpened forming two facets that intersect to create an elon-
gated edge at the junction of the facets, said holder compris-
ing a supporting structure supporting and positioning at least
one sharpening member, at least one movable precision angle
guide structure supported by said supporting structure, said
angle guide structure having a planar kmife-face contacting
guide surface along which a face of the blade can be stroked
to position a facet of the blade 1n sustained moving contact at
an angle with said sharpening member, said guide structure
being slidably mounted to said supporting structure to selec-
tively dispose said guide surface at different locations with
respect to said sharpenming member, aligning structure engag-
ing said guide structure to said supporting structure for main-
taining the angle of said guide surface constant when said
guide structure 1s moved to different positions with respect to
said supporting structure and said sharpening member, and
where said sharpening member 1s a non-abrasive sharpening
steel.

26. A holder for manually sharpening the edge of a knife
blade having two faces that at their terminus having been
sharpened forming two facets that intersect to create an elon-
gated edge at the junction of the facets, said holder compris-
ing a supporting structure supporting and positioning at least
one sharpening member, at least one movable precision angle
guide structure supported by said supporting structure, said
angle guide structure having a planar knife-face contacting
guide surface along which a face of the blade can be stroked
to position a facet of the blade 1n sustained moving contact at
an angle with said sharpening member, said guide structure
being slidably mounted to said supporting structure to selec-
tively dispose said guide surface at different locations with
respect to said sharpening member, aligning structure engag-
ing said guide structure to said supporting structure for main-
taining the angle of said guide surface constant when said
guide structure 1s moved to different nositions with respect to
said supporting structure and said sharpening member, where
said supporting structure supports two spaced sharpening
members, and said guide structure having two mirror image
guide surfaces each ol which 1s disposed at a respective one of
said sharpening members.
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