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Description

Background of this Invention

[0001] Manual sharpening steels have been used for
years with the belief that they are a means of straighten-
ing 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 na-
ture of what can occur during the steeling process has
been until recently the subject of extensive speculation
with little understanding of mechanisms that can occur
at the edge of a blade as it is being impacted under con-
trolled precisely repetitive conditions against a sharpen-
ing steel.
[0002] 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 man-
ual rods "smooth out microscopic nicks in the blades sur-
face and realigns the molecules in the cutting edge". Also
one reads that "the best steels are magnetized to help
draw the molecules into realignment," or "the alignment
of molecules in a knife blade are reinforced whenever it
is sharpened, ... and the process removes very little ac-
tual metal from the blade". Others repeat that the use of
a steel "realigns and smoothes the knife’s edge". Most
often it is thought that the steel "burnishes against the
hard surface of the cutting edge for the purpose of
straightening it back out so that it is the same way as
when it was manufactured".
[0003] Clearly steeling of knife blades has been a poor-
ly understood art and not a science. It is clear to those
founded in science and physics that the force of magnet-
ism incorporated in some commercial sharpening rods
is far too feeble to have any effect at the atomic level in
steel and even too feeble to alter the physical structure
of any burr attached to the edge.
[0004] In the prior art the angle of the facet as present-
ed 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 discov-
ered by these inventors to be necessary for creating an
optimum consistent physical structure along the cutting
edge of blades irrespective of the geometry and size of
the blade geometry or the skill of the user.
[0005] WO 2004./087319 A2 (state of the art according
to Art.54(3) EPC) relates to a sharpener having a sharp-
ening steel and an angle guide, which are at fixed posi-
tions with respect to each other. Furthermore, US
1,181,161 relates to a knife sharpener having an elon-
gated abrasive sharpening rod, to which a clamp carrying
a knife guide is attached. The clamp is provided to firmly
grasp the sharpening rod during sharpening of a knife.
[0006] While manual sharpening 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 is required
to realize any improvement in the cutting ability of a dull
knife edge.

Summary of this Invention

[0007] In accordance with the present invention, an
apparatus for manually steeling the edge of a knife blade
as set forth in claim 1 is provided. Further embodiments
of the invention are claimed in the dependent claims.
[0008] These inventors have recently demonstrated
that if a knife edge previously sharpened at a given angle
is 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 sharp-
ening steel can be used as the hardened surface needed
to create this novel edge structure. This is a form of edge
conditioning unlike conventional sharpening or conven-
tional steeling.
[0009] In order to realize the optimum edge structure
along a knife edge these inventors have found as ex-
plained in more detail in following sections that the plane
of the edge facet is 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 is moved along and against the
hardened non-abrasive surface, or sharpening steel.
[0010] The unique microstructure which can be creat-
ed along the knife edge consists of a remarkably uniform
series of microteeth 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 rec-
reated along the edge if any are damaged in use of the
knife edge. Creation of this microstructure requires that
the knife edge facets be held at a precise and reproduc-
ible angle relative to the sharpening steel, stroke after
stroke. Under optimum conditions, the desired edge
structure develops with only a small number of such
strokes across the edge of the hardened surface or steel.
Further unlike manual steeling which has lacked repro-
ducible control of the angle, under the conditions de-
scribed here the edge is not dulled, instead the original
sharpening angle is retained even after hundreds of
steeling-like strokes - so long as precise control of the
angle is maintained.

The Drawings:

[0011]

Figures 1 and 2 illustrate prior art steeling tech-
niques;
Figures 3-4 illustrate a knife blade that can be en-
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hanced in accordance with this invention;
Figure 5 illustrates in cross-section a portion of a
prior art knife sharpener using abrasive sharpening
members;
Figure 6 is a side elevational view of a knife blade
sharpened by abrasive members leaving a burr;
Figure 7 is a cross-sectional view in elevation show-
ing the conditioning of a knife blade in accordance
with this invention;
Figure 8 is a perspective view showing the condi-
tioned knife blade with microteeth along the edge;
Figures 9-10 are cross-sectional views showing the
conditioning of a knife blade in accordance with this
invention;
Figures 11-15 illustrate a guide for the conditioning
of a knife blade not in accordance with this invention;
Figures 16-19 illustrate a guide in accordance with
this invention;
Figures 20-23 are perspective views showing alter-
native manners of mounting a guide not in accord-
ance with this invention; and
Figures 24-25 are side elevational and top views of
an arrangement utilizing plural steeling members not
in accordance with this invention.

Detailed Description

[0012] Conventional manual so-called "sharpening"
steels are usually constructed with a handle by which the
steel rod can be held or supported. The steel is often held
end-down against a table or counter by one hand as in
Figure 1 (prior art) while the knife is held in 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 is accurately control-
led. Each can vary stroke to stroke or drift in angle during
the steeling process and between successive steeling.
Alternatively the sharpening steel is held in the air Figure
2 (prior art) without support as the steel knife blade is
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 is
consequently shortened.
[0013] The improved apparatus and methods devel-
oped by these inventors to produce superior cutting edg-
es depends upon precise and consistent control of the
angles during the edge conditioning process. The
present description relates a variety 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 , Figure 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 involves 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.
[0014] In order to realize optimum results with the edge
conditioning apparatus for knives described here, it has
been demonstrated that it is important first to create
(sharpen) the blade facets 2 at a precisely established,
known angle relative to faces 3 of the blade. Figure 4
represents a typical blade where the facets 2 are sharp-
ened at an angle A relative to the respective faces 3 of
the blade. If the sharpening angle A is precisely estab-
lished as created with a precision sharpening means
such as shown in Figure 5 the edge facets subsequently
can be precisely positioned using the same reference
plane namely the face 3 of the blade. The sharpening
means illustrated in Figure 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 is
moved into contact with the surface of abrasive disk 9
which at the contact point with the facet is set at angle A
relative to the guide surface 8 and the blade face 3. In
this prior art sharpener Figure 5 the abrasive coated disks
9 and 9a are rotated by a motor driven shaft 10. Pins 12
on the shaft engage in slots that are part of the disk sup-
port structure in order to rotate the disks. Each of the two
blade facets are commonly sharpened at the same angle
A.
[0015] When the knife facets are sharpened as de-
scribed a burr 4 is left along the edge of the blade. See
Figure 6. The abrading process leaves a burr because
the lateral force necessary to abrade the facet and sharp-
en the edge exceeds that necessary to bend the very
fine thin edge being formed. The edge becomes literally
a foil like structure at the terminus of the facets and that
structure is readily bent. It is commonly believed and
taught that the manual steel is used to straighten out that
burr and to align it 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 if the relative
angles of the facet and the hardened surface are pre-
cisely controlled, and if the contact pressures and the
angular relationships are maintained stroke after stroke.
[0016] Consequently if the blade facets 2 are at angle
A and the facets are presented repeatedly and consist-
ently in a sliding motion in contact with the surface of a
hardened material (such as a manual steel) at Angle C
which is close to Angle A, Figure 7, a remarkably desir-
able microstructure can be created along the knife blade.
Ideally to achieve this angular difference B between the
angle C and angle A, angle B is less than 10 degrees
preferably 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
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B between the plane of the hardened surface 5 of the
plane of the hardened rod 13 at the point of contact.
[0017] The desirable microstructure that can be creat-
ed by the precise control of the angular relationship of
the plane of the edge facet with the plane of the hardened
surface is illustrated in Figure 8. After the burr 4 of Figure
6 is completely removed an amazingly regular row of
microteeth is created along the knife edge. If individual
microteeth along the edge are damaged or broken off
when the blade is 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 it more
brittle and prone to fracture and fragment. This causes
small sections of the edge to drop off leaving a micro-
tooth-like structure along the edge. As one continues to
stroke the edge on alternate sides of the edge, more mi-
croteeth drop off as new microteeth are formed. That
process can be repeated many times.
[0018] In creating the optimum edge structure by the
novel and precise means described here the hardened
contact surface 5 of member 13 will initially make contact
with the facet only at the extremity of the facet 2, Figure
9 adjacent to the edge. As the burr is removed, the hard-
ened 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, Figure 10 develops
between the lower section of the facet and the contacted
surface 5 on the hardened member. This growing area
of contact 2A, Figure 10 resulting from many repetitive
strokes of the facet against the hardened surface is im-
portant to stabilize the localized pressure against the de-
veloping edge structure and thereby to reduce the prob-
ability of prematurely breaking off the microteeth during
subsequent reconditioning of the edge. This mechanism
which relies on the highly precise 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.
[0019] 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 in developing the unique micro-
structure described here and represented in Figure 8.
However, most manual steels are of a quality that can
produce good results if an adequately precise angle con-
trol is provided to orient the plane of the edge facet pre-
cisely and preferably within 5-10 degrees of the plane of
the steel surface at the point of contact with the edge
facet. It is to be understood that as used herein the ref-
erence to "sharpening steel" is not intended to be limited

to, for example, steeling rods made of steel, although
that is the preferred practice of the invention. Instead,
other equivalent materials could be used. What is impor-
tant is that the materials should have a hardened surface
which contacts the knife edge and should be of a hard-
ness 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 de-
veloping the microstructure described here as represent-
ed in Figure 8.
[0020] There are a number of possible designs for pre-
cision 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 an-
gular position of the knife and its facets relative to the
surface of the steel stroke after stroke in 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 incor-
porate the necessary angular accuracy and reproduci-
bility.
[0021] One of the most reliable and reproducible phys-
ical features of a blade that can be used as a reference
in 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 affected by the thickness
of the blade or the width of the blade has proven to be
much less reliable. Consequently the designs illustrated
here rely on referencing the faces of the blade resting
against a reliable angle guide for precise angular orien-
tation of the edge facets on the steel structure as this
microstructure is created.
[0022] When using a manual steel repeatedly without
precise angular control, the relatively precise angle and
geometry of the facets created in the prior abrasive sharp-
ening process are steadily destroyed. The original sharp-
ness of the edge is lost, the facets and the edge become
rounded and the edge is quite dull. This process occurs
quite rapidly particularly with the unskilled person and
the blade must be resharpened with an abrasive fre-
quently thereby removing more metal from the blade and
shortening its effective life and usefulness.
[0023] It is preferred that the hardened surface of the
object which conditions the knife edge should be non-
abrasive. The invention, however, can be broadly prac-
ticed where the hardened surface is slightly abrasive.
What is important is that the hardened surface should be
sufficiently smooth or non-abrasive so that in combina-
tion with the knife guide the combination comprises
means to minimize interference with burr removal and to
repeatedly create and fracture a microstructure along the
edge of the blade at the extreme terminus of the edge
facets during repeated contact of the facets and the hard-
ened surface to create a microserrated edge. Preferably,
the hardened surface of the steeling rod would have a
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surface roughness no greater than 10 microns.
[0024] An example of a precision knife guide 15 that
can be mounted on a manual steel 19 or a section thereof
is shown in Figures 11,12 and 13. This guide 15 is con-
structed with a tight sleeve-like collar 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 and locking structure must be
designed with sufficient care that the guide planes are
held firmly and securely relative to the steel 19 as the
face 3 of knife 1, Figures 12 and 15 is moved along and
in intimate contact with the guide planes surface 7. An
optional spring 21 can be provided to insure that the face
of blade 1, Figure 15 is pressed into intimate contact with
the guide surface face 7 on every stroke. Ideally the guid-
ing surface forms an acute angle with the surface of the
manual steel in order that the knife facet is stopped by
the steel as the knife edge is pressed into the acute an-
gular vertex formed by the guide and the surface of the
steel.
[0025] The spring 21 is designed to conform closely to
the geometry of the guide planes 7 in the absence of the
blade. Spring 21 can be supported and centered as
shown by the steel rod or alternatively it can be supported
by the base structure 23 for the guides. As shown in Fig-
ure 14 it 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 is withdrawn along the guide struc-
ture. The springs can as designed with short "feet" 25
that insert through matching slots in the guide plates 27
to hold the springs down and in place.
[0026] 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 in the new
position.
[0027] While the angle C of the guide planes is 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 is adjustable and indi-
vidually angularly adjustable.
[0028] The use of a spring 21 to hold the blade pre-
cisely is desirable for the best results but its use is of
course optional. A full length manual steel or a shorter
section of steel can be used in this design. If a conven-
tional steel is used, its point or end can be rested on a
table or counter as shown in Figure 1. Alternatively 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 in and clamped to the angle guide.
[0029] Embodiments of precision angle guiding struc-

ture 29 to develop these desirable edge microstructures
in accordance with the invention are shown in Figures
16, 17, 18 and 19. Each of these contain a support struc-
ture 31 with one or more vertical slots 33 to align precisely
moving knife guides 29 with one or more steels 13. The
knife guide planes 7 are consequently set at 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 structures other than the conventional steel
rods can be used in these designs.)
[0030] As one face of knife 1, Figures 16 and 17 is
positioned in intimate contact with the guide plane 7 it
can be moved along that guide plane while the edge facet
remains in contact with the steel rods 13. The spring 39
is desirable but not necessary to insure good contact of
the blade face with guide plane 7. A second spring mech-
anism 41 shown in Figure 18 can be incorporated to hold
the moving guides 35 in a rest position but to allow the
moving guides 35 to be displaced downward by the user
as he applies a downward force on the blade as its face
is held in contact with the knife guide plane 7 and the
edge facet is held in contact with the surface of the steel
13. This unique design allows a facet of the blade simul-
taneously to move transversely to the surface of the hard-
ened steel 13 and to move longitudinally along the sur-
face of the steel. This combined motion gives the user
the options of moving the blade edge across the steel,
along the axis of the steel, or in combination in 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
retaining the angle C stroke after stroke within a closely
controlled angular range.
[0031] In this arrangement pin 43 extends thru one of
the guide slots to prevent any change in alignment of the
sliding guide structure 35 with the axis of the steel rods.
Similar pins 45 extend into the slots 33 into close con-
formity with the slot width to prevent lateral movement of
the moving guide structure, 35.
[0032] The hardened steel rods 13 can be rigidly
mounted onto base structure 31 or they can be supported
on a slightly elastomeric or spring-like substrate that will
allow them to move laterally a small amount in response
to any significant variation in pressure from the knife edge
structure as it impacts the steel surface.
[0033] The rate at which the desired microstructure de-
velops and is reconstituted along the knife edge is related
to amount of pressure applied by the knife edge facet as
it is moved in contact with the hardened steel surface.
There is a large amplification of the force applied manu-
ally to the blade as that is 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 mod-
erated and made more uniform by only a very slight lateral
motion of the steel surface.
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[0034] The guide and the knife holding spring mecha-
nism of Figure 19 can be readily modified to include a
longer knife guiding surface and a second spring extend-
ing to the opposite side of the steel rod with larger guide
surfaces similar to those of Figures 16 and 18. The knife
holding spring 38 of Figure 17 likewise can be on one or
both areas of each guide surface. Further the guide sup-
port arms can be designed to be replaceable or adjust-
able to provide the means to vary or set angle C optimally
in relation to the original sharpening angle A that created
the original angle of the knife facets.
[0035] The various unique structures of controlling the
angle of the knife as described and illustrated to optimize
the novel results and edge conditioning obtainable by
precision angle control when passing the knife facets into
close angular contact with a hardened steel rod or other
hardened surface are equally applicable to sharpen fac-
ets at precise angles in contact with abrasive surfaces.
Accordingly, the invention-can be practiced using an
abrasive surface instead of a steeling member.
[0036] A further example of a structure of creating this
unique microscopic structure along a knife edge is illus-
trated in Figures 24 and 25. In this unique arrangement
a fixed knife guide plane 7 is created on one side of a
rigid planar guide structure 50 attached to the body of 51
of the steeling apparatus 53. Sections of steel rods 19
are mounted by threaded ends into the body of apparatus
53. The two steel sections are crossed as seen in Figure
24 at a total angle equal to twice angle C. The edge X of
knife blade 1 is lowered into 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 in this
manner in 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 is offset slightly to one side
of the centerline γ-γ of the blade which passes thru the
vertex of the angles C that coincides with the line where
the steel rods 19 cross. The amount of offset of plane 7
from the centerline γ-γ is approximately half of the thick-
ness of blade 1. If desired the plane 7 can also be slightly
angled in order to conform perfectly to any small taper
that may characterize the blade faces.
[0037] In the apparatus of Figures 24 and 25, a handle
57 can be provided to stabilize the unit as it is being used
or alternatively it can be physically attached to a table or
other structure. In use the face of the knife is aligned with
the guide plane 7 and held in good contact with that plane
as the blade edge is stroked back and forth along the
surface of the steel rods 19 until the desired microstruc-
ture is created along the cutting edge. A physical spring
(not shown) can be added to press against the blade and
to hold its face in good sustained conformity with the
guide surface. Likewise a magnet can be added to attract
the blade face to the guide face 7 as the blade is 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 accord-
ingly. An obvious advantage of this configuration is 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 op-
timal microstructure will not be created along the knife
edge.
[0038] Precision apparatus such as described here for
control of the angle while steeling a knife can be incor-
porated 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 in those
areas where knives are commonly used.
[0039] Figure 22 illustrates how for example the guide
15 of Figures 11, 12, 13 and 14 can be attached to a
counter butcher block. A manual butcher steel can be
inserted into the guide structure as shown in Figure 22
or a section of a steel or hardened steel rod can be mount-
ed in the guide structure as in Figure 21. The guide struc-
ture can be attached by a bracket as shown or embedded
in a corner or parameter section of a counter or block-
like surface as illustrated in Figure 21.
[0040] Figure 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 it can be attached to
any of a variety of knife work benches or work structure.
For example it is shown attached to a knife block 52,
Figure 23. It can similarly be mounted on a salad prep
table or work table, or butcher’s block, Figure 22.
[0041] Figure 21 illustrates an embedded guide struc-
ture 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 if desired
so that it does not protrude above the top of the cutting
board. That hardened rod 49 is slotted so that it can be
rotated with a coin or screw driver to expose new areas
of its surface. The rod 49 can be provided with an ex-
tended threaded section (not shown) on its lower end to
allow the rod to move upward or downward as it is rotated
to expose fresh areas of the rod surfaces.
[0042] Precision embedded guides such as illustrated
in Figure 21 can be mounted entirely within the perimeter
of butcher blocks, counters and knife blocks, thus avoid-
ing the awkwardness of an attachment-like structure.
[0043] Figure 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 is
provided for the blade as it is moved along the guides
and in contact with the guide planes.
[0044] Figures 21, 22, and 23 are intended only to be
illustrative of the wide variety of locations where it is de-
sirable to provide a means for precisely steeling the knife
edge. Generally it involves providing a holder which can
mount the angle guide and the sharpening steel to a sup-
port surface such as a food cutting board or a butcher
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block. Such holder would include first mounting structure
to mount the holder itself to the support surface. The first
mounting structure could be of the type such as illustrated
in Figure 22 where the holder itself is separate and dis-
tinct from the support surface and is mounted to the sup-
port surface by utilization of the downwardly extending
flange connected to and extending away from 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 mounting structure
for securing the steeling rod or hardened surface in a
fixed position so that it is properly spaced with respect
to the angle guide. The angle guide itself would also be
mounted to the holder.
[0045] These inventors have shown repeatedly the
surprising advantages of the microstructure that can be
created if the knives steeled are with this level of angular
control. The microstructure provided by these guided
means is superior to manually steeled edges for cutting
fibrous materials such as lemons, limes, meats, card-
board 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.

Claims

1. An apparatus for manually steeling the edge of a
knife blade (1), comprising a precision angle guide
(29) attached to a generally non-abrasive manual
sharpening steel (13, 19), said angle guide (29) es-
tablishing a guiding surface (7) that provides for sus-
tained sliding or rolling contact with a face (3) of the
blade (1) such that the plane of at least one edge
facet (2) adjacent to the edge of the blade (1) is main-
tained at a precisely established angle relative to the
plane of the sharpening steel surface at the contact
point of the facet (2) with the surface of said sharp-
ening steel (13, 19), and said angle guide (29) being
mounted slidingly on a supporting structure (31) that
allows movement of said angle guide (29) in a direc-
tion parallel to the axis of the sharpening steel (13)
in response to hand pressure applied to the blade (1).

2. An apparatus for manually steeling the edge of a
knife blade (1) according to Claim 1 where said guid-
ing surface (7) forms an acute angle with the axis of
the manual sharpening steel (13, 19).

3. An apparatus for manually steeling the edge of a
knife blade (1) according to Claim 1 including a spring
(21, 39) mounted to said angle guide (29) to hold the
face (3) of the blade (1) in intimate contact with said
guiding surface (7) as the knife face (3) is drawn over
said guiding surface (7).

4. An apparatus for manually steeling the edge of a
knife blade (1) according to Claim 1 where said guid-
ing surface (7) is planar.

5. An apparatus for manually steeling the edge of a
knife blade (1) according to Claim 1 where said guid-
ing surface (7) is elongated.

6. An apparatus for manually steeling the edge of a
knife blade (1) according to Claim 1 where a magnet
is mounted to said guide to attract the blade (1) to
said guiding surface (7).

7. An apparatus for manually steeling the edge of a
knife blade (1) according to Claim 1 where said pre-
cision angle guide (15, 29) is adjustably mounted on
said manual sharpening steel (13, 19) to control the
angle of steeling of an edge of a knife blade (1).

8. An apparatus for manually steeling the edge of a
knife blade (1) according to Claim 1 where said guide
(15) is attached to a food cutting board (48).

9. An apparatus for manually steeling the edge of a
knife blade (1) according to Claim 1 where said guide
(15) is attached to a butcher block (46).

10. An apparatus for manually steeling the edge of a
knife blade (1) according to Claim 1 where said guide
(15) is attached to a knife block (52).

11. An apparatus for manually steeling the edge of a
knife blade (1) according to claim 1 where said sharp-
ening steel is a stationary hardened steeling rod (13),
wherein during sharpening of the knife blade (1), one
face (3) of the blade (1) is held in sustained contact
with said guide (29) and drawn manually along said
guide (29) and in a direction nominally perpendicular
to the axis of the hardened steeling rod (13).

12. An apparatus for manually steeling the edge of a
knife blade (1) according to Claim 11, where the
movement of said guide (29) in response to hand
pressure applied to the blade (1) is resisted by a
supporting spring (41).

13. An apparatus for manually steeling the edge of a
knife blade (1) according to Claim 12 where said
guide (29) is a first movable angle knife guide (35)
mounted slidingly on a supporting structure (31) and
a second movable angle guide (35) mounted on the
same structure (31), each of said guides (35) mount-
ed slidingly in juxtaposition to a corresponding hard-
ened steeling rod (13) to permit said guides (35) to
move in a direction parallel to the axis of said rods
(13) as each is moved manually by the motion of the
knife (1) as it is drawn in a direction nominally per-
pendicular to the axis of said rods (13) with one edge
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facet (2) in contact with the corresponding hardened
steel rod (13).

14. An apparatus for manually steeling the edge of a
knife blade (1) according to Claim 11 where an align-
ing structure (33, 34, 45) engages said guide struc-
ture (35) to said supporting structure (31) for main-
taining the angle of said guide surface (7) constant
when said guide structure (35) is moved to different
positions with respect to said supporting structure
(31) and said steeling rod (13).

15. An apparatus for manually steeling the edge of a
knife blade (1) according to Claim 11 where said sup-
porting structure (31) supports two spaced steeling
rods (13), and said guide structure having two mirror
image guide surfaces (7) each of which is disposed
at a respective one of said steeling rods (13).

Patentansprüche

1. Vorrichtung zum manuellen Abziehen der Schneide
einer Messerklinge (1), die einen Präzisionswinkel-
führung (29) aufweist, die an einem im Allgemeinen
nicht abrasiven manuellen Schärfstahl bzw. Abzieh-
stahl (13, 19) angebracht ist, wobei die Winkelfüh-
rung (29) eine Führungsfläche (7) einrichtet, die für
einen fortdauernden Gleit- oder Rollkontakt mit einer
Stirnseite (3) der Klinge (1) sorgt, so dass die Ebene
von mindestens einer Schneidenfacette (2) benach-
bart zur Schneide der Klinge (1) in einem präzise
eingerichteten Winkel relativ zur Ebene der Schärf-
stahloberfläche am Kontaktpunkt der Facette (2) mit
der Oberfläche des Schärfstahls (13, 19) gehalten
wird, und wobei die Winkelführung (29) gleitend an
einer Stützstruktur (31) montiert ist, die eine Bewe-
gung der Winkelführung (29) in einer Richtung par-
allel zur Achse des Schärfstahls (13) ansprechend
auf den Handdruck gestattet, der auf die Klinge (1)
aufgebracht wird.

2. Vorrichtung zum manuellen Abziehen der Schneide
einer Messerklinge (1) nach Anspruch 1, wobei die
Führungsfläche (7) einen spitzen Winkel mit der Ach-
se des manuellen Schärfstahls (13, 19) bildet.

3. Vorrichtung zum manuellen Abziehen der Schneide
einer Messerklinge (1) nach Anspruch 1, welche eine
Feder (21, 39) aufweist, die an der Winkelführung
(29) befestigt ist, um die Seite (3) der Klinge (1) in
engem Kontakt mit der Führungsfläche (7) zu halten,
wenn die Messerseite (3) über die Führungsfläche
(7) gezogen wird.

4. Vorrichtung zum manuellen Abziehen der Schneide
einer Messerklinge (1) nach Anspruch 1, wobei die
Führungsfläche (7) eben ist.

5. Vorrichtung zum manuellen Abziehen der Schneide
einer Messerklinge (1) nach Anspruch 1, wobei die
Führungsfläche (7) langgestreckt ist.

6. Vorrichtung zum manuellen Abziehen der Schneide
einer Messerklinge (1) nach Anspruch 1, wobei ein
Magnet an der Führung befestigt ist, um die Klinge
(1) an die Führungsfläche (7) anzuziehen.

7. Vorrichtung zum manuellen Abziehen der Schneide
einer Messerklinge (1) nach Anspruch 1, wobei die
Präzisionswinkelführung (15, 29) in einstellbarer
Weise an dem manuellen Schärfstahl (13, 19) befe-
stigt ist, um den Abziehwinkel einer Schneide einer
Messerklinge (1) zu steuern.

8. Vorrichtung zum manuellen Abziehen der Schneide
einer Messerklinge (1) nach Anspruch 1, wobei die
Führung (15) an einem Schneidbrett (48) für Speisen
angebracht ist.

9. Vorrichtung zum manuellen Abziehen der Schneide
einer Messerklinge (1) nach Anspruch 1, wobei die
Führung (15) an einem Hackstock (46) angebracht
ist.

10. Vorrichtung zum manuellen Abziehen der Schneide
einer Messerklinge (1) nach Anspruch 1, wobei die
Führung (15) an einem Messerblock (52) ange-
bracht ist.

11. Vorrichtung zum manuellen Abziehen der Schneide
einer Messerklinge (1) nach Anspruch 1, wobei der
Schärfstahl eine stationäre gehärtete Abziehstange
(13) ist, wobei während des Schärfens der Messer-
klinge (1) eine Seite (3) der Klinge (1) in andauern-
dem Kontakt mit der Führung (29) gehalten wird und
manuell entlang der Führung (29) und in einer Rich-
tung nominell senkrecht zur Achse der gehärteten
Abziehstange (13) gezogen wird.

12. Vorrichtung zum manuellen Abziehen der Schneide
einer Messerklinge (1) nach Anspruch 1, wobei der
Bewegung der Führung (29) ansprechend auf einen
Handdruck, der auf die Klinge (1) aufgebracht wird,
durch eine Stützfeder (41) Widerstand entgegenge-
bracht wird.

13. Vorrichtung zum manuellen Abziehen der Schneide
einer Messerklinge (1) nach Anspruch 12, wobei die
Führung (29) eine erste bewegbare Messerführung
(35) mit bewegbarem Winkel ist, die gleitend auf ei-
ner Stützstruktur (31) befestigt ist, und eine zweite
Führung (35) mit bewegbarem Winkel, die an der
gleichen Struktur (31) befestigt ist, wobei jede der
Führungen (35) gleitend gegenüberliegend zu einer
entsprechenden gehärteten Abziehstange (13)
montiert ist, um zu gestatten, dass die Führungen
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(35) sich in einer Richtung parallel zur Achse der
Stangen (13) bewegt, wenn jede davon manuell
durch die Bewegung des Messers (1) bewegt wird,
wenn dieses in einer Richtung nominell senkrecht
zur Achse der Stangen (13) gezogen wird, wobei
eine Schneidenfacette (2) in Kontakt mit der entspre-
chenden gehärteten Abziehstange (13) ist.

14. Vorrichtung zum manuellen Abziehen der Schneide
einer Messerklinge (1) nach Anspruch 11, wobei ei-
ne Ausrichtungsstruktur (33, 34, 45) die Führungs-
struktur (35) mit der Stützstruktur (31) in Eingriff
bringt, um den Winkel der Führungsfläche (7) kon-
stant zu halten, wenn die Führungsstruktur (35) zu
unterschiedlichen Positionen bezüglich der Stütz-
struktur (31) und der Abziehstange (13) bewegt wird.

15. Vorrichtung zum manuellen Abziehen der Schneide
einer Messerklinge (1) nach Anspruch 11, wobei die
Stützstruktur (31) zwei beabstandete Abziehstange
(13) stützt, und wobei die Führungsstruktur zwei
spiegelbildliche Führungsflächen (7) besitzt, wobei
jede davon an jeweils einer der Abziehstangen (13)
angeordnet ist.

Revendications

1. Appareil pour affiler manuellement le tranchant
d’une lame de couteau (1), comprenant un guide
d’angle de précision (29) fixé à un fusil d’affûtage
manuel généralement non abrasif (13, 19), le guide
d’angle (29) définissant une surface de guidage (7)
qui assure un contact coulissant ou roulant soutenu
avec une face (3) de la lame (1) de sorte que le plan
d’au moins une facette de tranchant (2) adjacente
au tranchant de la lame (1) est maintenu à un angle
établi avec précision par rapport au plan de la surface
du fusil d’affûtage au niveau du point de contact de
la facette (2) avec la surface du fusil d’affûtage (13,
19), et le guide d’angle (29) étant monté de façon
coulissante sur une structure support (31) qui permet
un mouvement du guide d’angle (29) dans une di-
rection parallèle à l’axe du fusil d’affûtage (13) en
réponse à une pression de la main appliquée sur la
lame (1).

2. Appareil pour affûter manuellement le tranchant
d’une lame de couteau (1) selon la revendication 1,
dans lequel la surface de guidage (7) fait un angle
aigu avec l’axe du fusil d’affûtage manuel (13, 19).

3. Appareil pour affiler manuellement le tranchant
d’une lame de couteau (1) selon la revendication 1,
comprenant un ressort (21, 39) monté sur le guide
d’angle (29) pour maintenir la face (3) de la lame (1)
en contact intime avec la surface de guidage (7) lors-
que la face de couteau (3) est tirée sur la surface de

guidage (7).

4. Appareil pour affiler manuellement le tranchant
d’une lame de couteau (1) selon la revendication 1,
dans lequel la surface de guidage (7) est plane.

5. Appareil pour affiler manuellement le tranchant
d’une lame de couteau (1) selon la revendication 1,
dans lequel la surface de guidage (7) est allongée.

6. Appareil pour affiler manuellement le tranchant
d’une lame de couteau (1) selon la revendication 1,
dans lequel un aimant est monté sur le guide pour
attirer la lame (1) vers la surface de guidage (7).

7. Appareil pour affiler manuellement le tranchant
d’une lame de couteau (1) selon la revendication 1,
dans lequel le guide d’angle de précision (15, 29)
est monté de façon ajustable sur le fusil d’affûtage
manuel (13, 19) pour contrôler l’angle d’affûtage d’un
tranchant d’une lame de couteau (1).

8. Appareil pour affiler manuellement le tranchant
d’une lame de couteau (1) selon la revendication 1,
dans lequel le guide (15) est fixé à une planche à
découper des aliments (48).

9. Appareil pour affiler manuellement le tranchant
d’une lame de couteau (1) selon la revendication 1,
dans lequel le guide (15) est fixé à un étal de boucher
(46).

10. Appareil pour affiler manuellement le tranchant
d’une lame de couteau (1) selon la revendication 1,
dans lequel le guide (15) est fixé à un porte-couteaux
(52).

11. Appareil pour affiler manuellement le tranchant
d’une lame de couteau (1) selon la revendication 1,
dans lequel le fusil d’affûtage est une barre d’affilage
durcie fixe (13), dans lequel pendant l’affûtage de la
lame de couteau (1), une face (3) de la lame (1) est
maintenue en contact soutenu avec le guide (29) et
tirée manuellement le long du guide (29) et dans une
direction nominalement perpendiculaire à l’axe de la
barre d’affilage durcie (13).

12. Appareil pour affiler manuellement le tranchant
d’une lame de couteau (1) selon la revendication 11,
dans lequel le mouvement du guide (29) en réponse
à une pression de la main appliquée sur la lame (1)
subit la résistance d’un ressort d’appui (41).

13. Appareil pour affiler manuellement le tranchant
d’une lame de couteau (1) selon la revendication 12,
dans lequel le guide (29) est un premier guide de
couteau à angle mobile (35) monté de façon coulis-
sante sur une structure support (31) et un deuxième
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guide à angle mobile (35) monté sur la même struc-
ture (31), chacun des guides (35) étant monté de
façon coulissante et de façon juxtaposée avec une
barre d’affilage durcie (13) correspondante pour per-
mettre aux guides (35) de se déplacer dans une di-
rection parallèle à l’axe des barres (13) lorsque que
chacun d’eux est déplacé manuellement par le mou-
vement du couteau (1) lorsqu’il est tiré dans une di-
rection nominalement perpendiculaire à l’axe des
barres (13) avec une facette de tranchant (2) en con-
tact avec la barre d’acier durcie (13) correspondante.

14. Appareil pour affiler manuellement le tranchant
d’une lame de couteau (1) selon la revendication 11,
dans lequel une structure d’alignement (33, 34, 45)
met en contact la structure de guidage (35) avec la
structure support (31) pour maintenir constant l’an-
gle de la surface de guidage (7) lorsque la structure
de guidage (35) est déplacée en différentes positions
par rapport à la structure support (31) et à la barre
d’affilage (13).

15. Appareil pour affiler manuellement le tranchant
d’une lame de couteau (1) selon la revendication 11,
dans lequel la structure support (31) supporte deux
barres d’affilage espacées (13), et la structure de
guidage comporte deux surfaces de guidage symé-
triques (7), chacune étant placée au niveau de l’une
respective des barres d’affilage (13).
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