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AUTOMATIC BLADE HOLDER

Technical Field

The invention relates to an automatic blade holder
that automatically senses the number of blades held in the
blade holder and horizontally shifts the blades upon
completion to make sure the next time the blade holder is
used, a non-worn portion of the grinding belt aligned on top

of the next batch of blades to be sharpened.

Background and Summary of the Invention

Sharpening apparatuses for grinding or sharpening
blades such as skate blades have been available for decades.
However, the prior art sharpening apparatuses are often
manual and require extensive skills and experience of the
person doing the sharpening. This results in varying
sharpening results and makes it more difficult for users of
skate blades to obtain properly sharpened skate blades.
There i1s a need for an effective sharpening method and
apparatus that is easy to use while providing consistent and
high-quality sharpening of skate blades. There is a need for
a better and a more reliable blade holder used for sharpening
blades.

The automatic blade holder of the present

invention provides a solution to the above-outlined problems.
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More particularly, the blade holder of the present invention
has a movable plate and a fixture. A rotatable bolt is in
operative engagement with a block attached to the plate. A
motor 1s in operative engagement with the bolt. The motor
rotates the bolt to move the plate towards (or away from) the
fixture to grip a first set of blades until a torgque
threshold value is reached. The processor determines a
number of blades included in the set of blades based on the
number of rotations of the bolt when the torque threshold
value is reached. A first grinding portion of a rotating
abrasive belt is applied against the first set of blades,
wherein the first set of blades has a total width W1, to
sharpen the set of blades. A vise is slid sideways a
distance Wl until a second grinding portion is aligned on top
of the second set of blades.

The method further comprises the step of the motor
automatically reducing a gripping force for a second set of
blades wherein the second set of blades includes fewer blades
than the first set of blades.

The method further comprises the step of sliding a
slide, attached to the vise, along a rail to shift the vise
relative to the belt.

The method further comprises the step of providing
a linear actuator that has a rod in rotational engagement
with a bolt secured to a piece in operational engagement with

the slide.
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The method further comprises the step of
simultaneously sharpening the blades contained in the first

set of blades.

The method further comprises the step of rotating
the rod to shift the vise relative to the belt (186).

The method further comprises the step of inserting
a motor shaft into the bolt.

The method further comprises the step of providing
the block with an opening defined therein to threadedly
engage the bolt.

The method further comprises the step of
determining a gripping gap between the plate and the fixture
by counting a number of rotations of the shaft.

The method further comprises the step of providing
the shaft with an elongate protrusion and inserting the

protrusion into a groove at an end of the bolt.

Brief Description of Drawings

Fig. 1 i1is an exploded side view of a portion of the
blade holder of the present invention;

Fig. 2 i1s a detailed view of the end of the smooth
section of the present invention;

Fig. 3 1s an elevational side view of a portion of
the blade holder in an open position;

Fig. 4 i1is an elevation side of the portion of the
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blade holder of the present invention holding a plurality of
blades;

Fig. 5 i1s a perspective view of the blade holder of
the present invention showing a shifting mechanism;

Fig. 6 1s substantially similar to the view of Fig.
4 but shows the grinding belt shifted to the side to align a
non-worn belt portion with the new set of blades to be
sharpened;

Fig. 7 i1s a perspective view of the blade holder of
the present invention including an abrasive belt assembly;
and

Fig. 8 i1s a perspective view of the blade holder of
the present invention including the abrasive belt assembly

shown in Fig. 7.

Detailed Description

With reference to Fig. 1, the blade holder 100 has
a sturdy vise 102 that acts as a frame for all other
components and is designed to withstand all the forces that
is applied thereon. The blade holder 100 is very compact.
An important feature of the blade holder is that it can
automatically determine how many blades are to be sharpened
and how hard the blades should be clamped or held together.
In other words, the blade holder 100 automatically adjusts

the gripping force or torque value depending on how many
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blades are to be simultaneously sharpened. It can also
automatically shift the entire holding mechanism so that a
new non-worn portion of the sharpening belt is aligned with
the next batch of blades that are to be sharpened by the
belt.

The vise 102 has a hollow space 116 defined therein
to receive a rotatable threaded bolt 118, as explained in
detail below. The vise 102 has, at one end 104, a round
opening 106 defined therein and therethrough to receive a
round inset 108. The inset 108 has a round opening 110
defined therein to receive a rotatable motor shaft 112
extending from a gearbox 115 of an electric motor 114. The
inset 108 prevents horizontal movement of the bearing 168 and
has an outside thread 109 that is screwed into the round
opening 106. The motor 114 has an encoder 117 that measures
and monitors the number of rotations of the shaft 112. An
upper side 120 of the vise 102 has a groove 122 defined
therein to receive a wedge 124. A plate 126, having bolts
128, rests on the upper side 120 of vise 102. The bolts 128
are screwed into threaded openings 130 defined in a shiftable
or movable block 132 to hold the plate 126 to the block 132.

The block 130 has a round opening 134 defined therein to
receive a threaded portion 136 of the bolt 118. The plate
126 may be integral with the block 132.

As explained below, by keeping track of the number

of rotations of the shaft 112, it is possible to determine
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how much the plate 126 has been shifted horizontally relative
to the fixture 154 and how big the gripping gap 119 (best
shown in Fig. 3) is between an engagement surface 121 of the
plate 126 and an opposite engagement surface 123 the fixture
154, It is also possible to determine the size of the gap
119 by sensing the position of the plate 126 with a position
sensor without measuring the number of rotations of the shaft
112.

The bolt 118 has a flange 140 that has a diameter
greater than a diameter of the threaded portion 136. One
function of the flange 140 is to prevent horizontal movement
of the bolt 118 during operation of the blade holder 100.

The flange 140 separates the threaded portion 136 from a
smooth section 142. At an end 144 of the smooth section 142,
there is a threaded section 146 that has an opening 148
defined therein. The opening 148 has a cut-out 150 defined
therein to receive an elongate protrusion 152 of the shaft
112 of the motor 114 to prevent the shaft 112 from rotating
relative to the bolt 118 so that when the shaft 112 is
rotated the bolt 118 also rotates.

The upper surface 120 also supports a fixture 154
that has bolts 156 being fixed but removably secured to the
vise 102 by screwing the bolts 156 into threaded openings 158
on the upper surface 120. The fixture 154 has a groove 160
at a bottom surface 162 to receive an upper portion of the

wedge 124. The block 130, with the plate 126 attached
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thereto, 1s movable or shiftable in the horizontal direction
(H), by turning the bolt 118, so that blades can be captured
and held between the plate 126 and the fixture 154, as
described in detail below.

A covering plate 164 is attached to a second end
166 of the vise 102 to provide dust and particle protection
to the vice 102. A bearing 168 is rotatably engaging the
smooth section 142 of the bolt 118 that allows the bolt 118
to turn or rotate with minimum friction as rotatable or
torque forces are applied to the bolt 118. The inset 108 has
the function of preventing the bearing 168 from moving in the
horizontal direction (H) so that the bearing 168 is captured
between the inset 108 and the flange 140.

A U-shaped cover plate 170 is placed on top of the
vise 102 to prevent or reduce dust and particles from moving
into and through the vise 102.

A motor mounting plate 172 is mounted by bolts 174
to the end 104 of vise 102 by screwing the bolts 174 into
openings 176 at the end 104. A lock-nut 178 is provided to
prevent the bolt 118 from moving in the horizontal direction
(H). The lock—-nut 178 has a screw 180 that can be screwed
against the bolt 118 to hold it in place. The motor mounting
plate 172 attaches the motor 114 and gearbox 115 to the vise
102.

Fig. 3 shows the blade holder 100 in an open

assembled position (with the vise 102 removed for clarity)
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while Fig. 4 shows the blade holder 100 in a closed position
with a plurality of blades 182 held firmly between plate 126
and fixture 154. Each blade 182, such as a skate blade, 1is
typically about 3 millimeters wide but other widths can also
be used. The motor 114 rotates the shaft 112, via gearbox
115, a certain number of revolutions, which in turn, rotates
the screw 118.

The blade holder 100 is connected to a computer
processor 184 that runs on software. As mentioned earlier,
the processor 184 keeps, among other things, track of the
number of revolutions the shaft 112 has been rotated. The
processor 184 also monitors the torque force required to
rotate the shaft 112. While the blades 182 are loosely held
between the plate 126 and the fixture 154 very little torque
force of the motor 114 is required to turn the shaft 112 that
is in operative engagement with the bolt 118 as the
protrusion 152 engages the groove 150. The threaded portion
136 is in threaded operative engagement with the threaded
opening 134 of block 132 so when the threaded portion 136 is
rotated, the block 132 moves horizontally away or towards the
flange 140. When a gripping side or engagement surface 121
of the plate 126 encounters and abuts the blades 182 to move
the blades together the torque required to horizontally move
the blades 182 increases. When all the blades 182 are in
contact with one another, the torque required to further

rotate the shaft 112 increases substantially to a threshold
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value. The processor 184 monitors the torque that is
generated by the motor 114. When the torque required reaches

the threshold wvalue, the processor 184 determines the number
of blades 182 that are held between the plate 126 and fixture
152 because the processor 184 has received input regarding
the thickness of each blade 182 and the initial distance
between the plate 126 and the fixture 154. The threshold
value could be any suitable value such as 3-7Nm. After the
processor 182 has determined the number of blades 182 held by
the blade holder 100, the processor 184 determine the final
torque value that must be reached to firmly hold the
plurality of blades 182 during the sharpening procedure of
the blades. The final torque value could, for example, be 5-
11 Nm but higher and lower values can also be used. The
higher the number of blades held the higher the final torque
value should be. By knowing the number of blades 182, the
processor 184 also calculates the total width W of the set of
blades 182. This width Wl wears on a first grinding section
187 of the rotating abrasive belt 186 as the rotating
abrasive belt 186 grinds against the set of blades 182 to
sharpen the blades. The belt 186 may have any suitable width
such as 40 mm. After the sharpening of the blades 182 is
complete, the processor 184, preferably, shifts the vise 102
horizontally, to a distance that is equivalent to the width
Wl, so that a non-worn second grinding portion 189 of the

sharpening belt 186 is positioned over the next set of blades
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191 that are to be sharpened, as explained below. The fact
that the vise 102 can be shifted prolongs the useful life of
the abrasive belt 186 and it also ensures that the belt
sharpens evenly i.e. 1t prevents the worn section 187 to
engage a portion of the blades while a non-worn section 189
engages another portion of the set of blades. 1Instead, the
vise 102 is shifted until the non-worn portion 189 is aligned
on top of the new set of blades 191 that has a width W2.
Preferably, the vise 102 is only shifted between the
sharpening sessions of each new set of blades. It may also
be possible for the processor 184 to require a shifting of
the vise 102 after a certain time period (such as 500
seconds) or after a certain number of revolutions of the
motor that drives the belt 186. When the full width of the
belt 186 has been used it is time to replace the belt 186
with a new non-worn belt.

Fig. 5 1s a perspective view that shows the
shifting mechanism on an underside of the blade holder 100.
The vise 102 rests on and 1s attached to a slide 190 that is
slidable on a linear rail 192 wherein elongate protrusions
194 of the slide 190 follow the elongate grooves 196 on the
rail 192. A mounting bracket 198 is attached or secured to
the slide 190. The bracket 198 is attached to angled metal
piece 200 by a bolt 202. A bottom end 204 of the piece 200
is fastened to an elongate threaded piston or rod 206 by a

threaded nut 208. By rotating the nut 208 the nut 208
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travels along the rod 206. The rod 206 is in operative
rotatable engagement with a linear actuator or electric motor
210 via a mounting bracket 212. The actuator 210 is also
connected to the processor 184. The rod 206 has outside
threaded portion 214 that is in operative engagement with
inside thread 216 of the nut 208 so that when the rod 206
rotates the piece 200 moves away or towards the actuator 210
as the threaded rod 206 rotates inside the nut 208 that is
secured to the bottom end 204. The software is programmed to
know how many rotations of the rod 206 are equivalent to the
width W of the blades 182 to be sharpened. Because the piece
200 1is connected to the vise 102 and slide 190, horizontal
movement of the piece 200 also moves the slide 190 relative
to the rail 192. As mentioned above, the grinding or
sharpening of a first set of blades 182 wears a portion W1 of
the belt 186. Upon completion of the grinding of the first
set of blades, it is possible to shift the slide 190
horizontally sideways so that a new non-worn portion 189 is
aligned with a new set of blades 191, placed and firmly held
between the plate 126 and the fixture 154, that are to be
sharpened. 1In this way, it is not necessary to replace the
belt 186 each time a new set of blades is to be sharpened
because a non-worn portion 189 of the belt 186. In this way,
the belt 186 can be used to sharpen many sets of blades until
the entire width of the belt 186 is worn from grinding.

With reference to Figs. 7-8, an elongate linear
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control unit assembly 300 includes an elongate control unit
302 that has a slide or rails 304 along which a contact wheel
assembly 306 may slide. More particularly, underneath the
linear control unit, the assembly 300 with a contact wheel is
connected to the slide. The assembly 300 is fully
computerized so that a computer calculated and controls the
movement of the various components of assembly 300 via
computer programs. The assembly is very dynamic and can be
used to profile and sharpen virtually any profile of the
blades because the abrasive belt and the rollers are very
adaptive and can follow and digitally register/record the
profiles of the blades so there is no need to use physical
templates.

The assembly 300 and computer can thus be used to
create profiling/grinding and sharpening programs based on
the sensed or registered profiles by the contact wheel. It
is to be understood that the present invention can also
create virtually any profile because it is computer driven
that creates profiles based on software. In other words, the
assembly 300 may also be used to create virtually any profile
of the blades by selecting a suitable sharpening/grinding
program. It is also possible to do test or reference runs so
that the contact wheel may follow the contour or profile of
the blades to be ground. 1In this way, the motor 308 acts as
a spring when the contact wheel follows the profile of the

blade assembly. This “sensing” step by the contact wheel is
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done without rotating the abrasive belt. 1In this way, the
computer can determine the location and profile of the blades
by creating a reference program so that the computer can
calculate how to best grind the blades to create the desired
profile. The computer may be used to set different grinding
pressures depending upon the number of blades that are to be
ground or sharpened. The computer may also adjust the speed
of the sideways movement of the contact wheel depending upon
how many blades are to be profiled/ground and the effect of
the motor driving the abrasive belt. The motor effect and
the sideways movement of the contact wheel are thus adjusted
to one another to optimize the grinding along an optimized
effect curve so that a constant grinding pressure can be
used. When the maximum effect of the motor is required then
the computer, preferably, lowers the speed of the sideways
movement of the contact wheel as the linear control unit
moves horizontally so that the most optimal grinding results
are accomplished. Preferably, the blades are fixedly held by
the blade holder. The contact wheel is thus the part that is
moving sideways. The computer may also determine how worn
the abrasive belt is and the particle size on the abrasive
belt based on the performance of the belt as it is used for
grinding the blades. Preferably, the abrasive belt is used
for creating profiles of several blades that are held
together by the blade holder. As described in detail below,

the actual sharpening of a blade is, preferably, done by a
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disc that has the desired convex grinding shape and the
blades are then sharpened one by one. The blade holder
places or sideways shift the blade to be sharpened over the
disc that has the selected shape radius. The software may be
programmed with the position of each type of disc on the
spindle so that blade holder can be shifted the correct
distance to be placed over the desired disc.

An important feature of the assembly 300 is that it
is designed to be able to control the position of the contact
wheel 320 and the spindle 322 both horizontally and
vertically, as explained below. The vertical and horizontal
positions are determined by the angle of the positioning axle
312 that is turned by the motor 308. By using a gearbox 310
a high precision can be obtained as well as a high torque.
Preferably, the contact wheel 320 is designed to follow a
coordinate program to grind the bottom surface of the blades
332 that are held above the contact wheel 320. This results
in a function that has wvirtually no limitations regarding how
the skate profile of the blades can be ground. More
particularly, the assembly 306 includes an electric motor 308
in operative engagement with a gearbox 310. A rotatable axle
or rod 312 protrudes from the gearbox 310 through a bearing
house 314. The axle 312 is rotatably attached to an end of
an arm 316. The opposite end of the arm 316 is rotatably
attached to an axle 318 that extends through a contact wheel

320 and an adjacent spindle 322 that has a plurality of
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grinding wheels 324 mounted thereon so that the contact wheel
320 rotates, the grinding wheels 324 rotate also. The
construction of the spindle 322, discs 324 and the contact
wheel 320 enables the discs 324 and contact wheel 320 to be
moved both in a horizontal and vertical direction along a
circular path because of the linear control unit 302 as well
as a result of rotating the axle 312. The contact wheel 320
is thus eccentrically mounted relative to the axle 312 so
that the second axle 318 is off-center or shifted away from
the first axle 312. This makes it possible to move the
contact wheel 320 relative to the first axle 312 so that the
exact position of the wheel 320 may be adjusted in the
horizontal and vertical directions along the circular path by
rotating the axle 312 in a first or a second opposite
direction. Preferably, the contact wheel 320 may rotate
freely because of its built-in double bearing construction.
The assembly 300 also has a first adjustable roller 326 and a
second roller 328 so that the contact wheel 320, rollers 326,
328 may carry an abrasive belt 330. The roller 328 is in
operative engagement with a motor 329 that drives the
abrasive belt. Preferably, the roller 326 is adjustable to
create a tension of the belt 330 and adjusts its position to
horizontal and vertical movement of the contact wheel 320 in
engagement with the non-elastic belt 330 when the contact
wheel 320 follows the profile of the blades to be profiled or

sharpened. The rotatable abrasive belt 330 may be used to
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grind the blades 332. The vertical movement of the contact
wheel 320 and spindle 322 is fully controlled by the electric
motor 308.

While the present invention has been described in
accordance with preferred compositions and embodiments, it is
to be understood that certain substitutions and alterations
may be made thereto without departing from the spirit and

scope of the following claims.
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We claim:

1. A method for automatically sharpening blades, comprising:
providing a blade holder (100) having a movable plate (126)
and a fixture (154), a rotatable bolt (118) having a threaded
portion in operative engagement with a block (132) attached
to the plate (126), a motor (114) in operative engagement
with the bolt (118);

the motor (114) rotating the bolt (118) to move the plate
(126) towards the fixture (154) to grip a first set of blades
(182) placed therebetween until a torque threshold value is
reached;

a processor connected to the motor (114), the processor
determining a number of blades (182) included in the set of
blades (182) based on the number of rotations of the bolt
(118);

applying a first grinding portion of a rotating abrasive belt
(186) against the set of blades (182) to sharpen the set of
blades (182), the first grinding portion having a width (W1);
removing the first set of blades (182) and placing a second
set of blades between the plate (126) and the fixture (154);
and

sliding a vise (102), attached to the plate (126), sideways a
distance (W1l) until a second grinding portion is aligned on

top of the second set of blades.
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2. The method of claim 1 wherein the method further comprises
the step of the motor (114) automatically reducing a gripping
force for a second set of blades wherein the second set of

blades includes fewer blades than the first set of blades.

3. The method of claim 1 wherein the method further comprises
the step of sliding a slide (190), attached to the vise
(102), along a rail (192) to shift the vise (102) relative to

the belt (186).

4. The method of claim 3 wherein the method further comprises
the step of providing a linear actuator (210) having a rod
(206) in rotational engagement with a bolt secured to a piece

in operational engagement with the slide (190).

5. The method of claim 1 wherein the method further comprises
the step of simultaneously sharpening the blades contained in

the first set of blades.

6. The method of claim 4 wherein the method further comprises
the step of rotating the rod (206) to shift the wvise (102)

relative to the belt (186).

7. The method of claim 1 wherein the method further comprises
the step of inserting a motor shaft (112) into the bolt

(118) .
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8. The method of claim 1 wherein the method further comprises
the step of providing the block (132) with an opening (134)

defined therein to threadedly engage the bolt (118).

9. The method of claim 1 wherein the method further comprises
the step of determining a gripping gap between the plate
(126) and the fixture (154) by counting a number of rotations

of the shaft.

10. The method of claim 1 wherein the method further
comprises the step of providing the shaft with an elongate
protrusion and inserting the protrusion into a groove at an

end of the bolt.
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FIG. 7
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