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KNIFE SHARPENER' 

This invention relates to a knife grinder‘ for sharpen 
ing an involute knife. 
Raine U.S. Pat. Number 2,978,848,‘ discloses a 

grinder for sharpening an involute knife, and the disclo 
sure of this patent is incorporated by reference into this 
application. In Raine the grinding wheel is positioned 
on the knife edge by means of a guide block, which 
rides on one of the bevelled knife edge surfaces. How 
ever, as a practical matter, because of the geometry of 
the vertical movement of the guide block, the grinding 
wheel only approximately follows a portion of the knife 
edge. The result is that the entire knife edge is not satis 
factorily sharpened. ‘ _ 

The object of this invention is to improve upon the 
grinding assembly geometry so that the knife edge is 
uniformly sharpened along its entire length. Other ob 
jects are to produce improved means for deburring the 
sharpened knife edge, and producing means so that the 
knife can be sharpened while it is being continuously 
turned in one direction. ' ‘ 

In general, these objects are obtained by providing 
tiltable supporting means for the grinding assembly in 
cluding the guiding block or roller. This permits the 
grinding wheel to remain in contact with the bevelled 
knife edge surface over the entire length of the knife 
edge. A back grinding wheel is positioned on the rear 
side of the knife to take off any burr produced by the 
grinding wheel. A dash-pot is used with the grinding as 
sembly for checking the drop of the assembly when it 
passes over the gap in the involute knife edge. Novel 
adjustable spring means are used for holding the grind 
ing wheel and the back grinding wheel in a ?rm contact 
with the knife edge. 
The means by which the objects of this invention are 

obtained are described more fully with respect to the 
accompanying drawings, in which; 
FIG. I is a front view of the prior art knife sharpener 

as taken from FIG. 5 of the aforesaid Raine patent; 
FIG. 2 is a schematic of the geometry of the grinder 

assembly movement in the Raine apparatus; 
FIG. 3 is a side view of the instant invention; ' 
FIG. 4 is a front view of the instant invention; 
FIG. 5 is a cross-sectional view of the mounting for 

‘the main grinding wheel; 
FIG. 6 is a cross-sectional view of the mounting for 

the back grinding wheel; and 
FIG. 7 is a view partially in section of a modi?cation 

of a portion of FIG. 6. 
As shown in FIG. 1, in Raine, the rear knife guard 11 

mounted on the cutting machine has extending there 
through a shaft 12 upon which is mounted the involute 
knife 13 having a knife edge 14. The grinding assembly 
is only vertically movable on guide rail 22. This assem 
bly includes a guide block 36, a back deburring grind 
ing wheel 52 and a main grinding wheel 62. The guide 
block rides on the secondary bevel of the knife edge 14. 

The radius, or the distance between the center of the 
shaft 12 and the cutting edge 14, changes in an invo 
lute. Because the Raine apparatus only provides for, 
and is restricted to, vertical movement of the grinding 
assembly by reason of guide rail 22, this causes an in 
complete grinding as shown in the schematic of FIG. 2. 
Lines A and B represent the vertical movement of the 
guide block 36 and the grinding wheel 62, respectively. 
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If, at the least radius, the guide block 36 contacts the 
bevel at the cutting edge 14 at point C and the grinding 
wheel 62 makes contact with edge 14 at point D, it is 
seen that if these points travel vertically upwardly in a 
straight line, when the guide block contact point C 
reaches the larger knife radius at point P, the grinding 
wheel contact point D will have been raised to point E 
and will be considerably above and out of contact with 
the involute edge of the knife. Therefore, the grinding 
wheel will gradually move further and further away 
from the cutting edge 14 as the grind assembly rises. 

In this invention, to correct this difficulty, the grind 
ing point is moved downwardly from point E to meet 
the cutting edge 14 at point G. This is done by provid 
ing means for tilting the grinding wheel support at an 
angle X. ' 

As shown in FIGS. 3 and 4, in this invention the invo_ 
lute cutting knife 70 is mounted on a shaft 72. The 
knife has a cutting edge 74. The grinder assembly in 
cludes the front main grinding wheel 76, the back 
grinding or deburring wheel 78 and the guiding means 
which may be a of guide roller 80 coaxial with the back 
grinding wheel and which rides on the secondary bevel 
of the knife edge. This assembly is mounted on an arm 
82. This is composed of a ?at bar 83 having its upper 
end joined to the grinder assembly and a yoke at its 
lower end to which are bolted ?nger 85. The yoke ?n 
ger tiltably engage the shaft 72 and permit relative ad 
justment with arm 82. Pivotally joined to the rear knife 
guard 86 is an arm 88, which has its other end pivoted 
to the grinder assembly for permitting angular move~ 
ment of the grinder assembly as it is moved vertically 
by the guide roller 82 riding on the knife edge bevel. 
While element 88 is recited as an arm, it is to be no 
ticed that the function of this arm is merely to hold the 
grinder assembly in proper position with respect to the 
plane of the knife as it moves away from the axis of the 
knife during the grinding operation. The pivot 88a on 
which the grinder assembly is mounted may move in an 
arc as it will if it is controlled by arm 88 as shown, but 
the tilt of the grinding assembly with respect to a radius 
through the axis of the knife will be the same at the 
same distance from the axis of shaft 72 regardless of the 
circumferential position of the grinding assembly so, 
while the grinding assembly follows, under the in?u 
ence of the illustrated arm 88, an arc lying generally ra 
dially of the shaft 72, it is at once seen that any guide 
means that supports the grinding assembly in its posi 
tion with respect to the plane of the knife as it moves 
inwardly and outwardly as it follows the curve of the 
knife is not dependent on the path of the pivot, but on 
the action of arm 82 and yoke 85. To this arm is at 
tached a dash-pot 92 for checking the movement of the 
grinding assembly as it drops while passing over the 
large end 96 of the cutting knife. The yoke 84 then 
drops down to shaft 72. The knife is turned manually 
by a removable handle 98. The use of the dash-pot per 

_ mits the knife edge to be continuously rotated clock 

60 

65 

wise in FIG. 4 in one direction while the edge is being 
ground rather than turning the knife back and forth. 
The ?ngers 85 are secured to the yoke 84 by bolts 100 
passing through elongated slots 102 so that an initial 
adjustment can be made of the angle for each particu 
lar knife. 

In order to compensate for variations in the cutting’ 
edge bevel, the main grinding wheel 76 is spring 
loaded, as shown in FIG. 5, by means of a spring 106 
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- and an adjusting knob 107. In an analgous manner the 
back grinding wheel 78 is spring loaded by a spring 
108, which can be adjusted by means of a screw I10. 

Some knives have ‘a curved back side on their non 
bevelled sides, with a cutting edge plane 11 l, as shown 
in FIG. 7. In order to keep the back grinding wheel 78 
into contact with the cutting edge, the wheel 78 is 
mounted on its shaft by means of a resilient bushing 
112 so that the wheel can tilt and stay in contact with 
the cutting edge. The pressure on the wheel can be 
changed by adding or removing one or more shims 114. 

Having vnow described the means by which the ob 
jects of the invention are obtained, I claim: 

1. An apparatus for sharpening the cutting edge of a 
rotary involute knife blade mounted on a shaft, a grind 
ing assembly including a grinding wheel mounted at an 
angle to the plane of the involute knife to be sharpened, 
and guide means contacting said blade adjacent said 
cutting edge to position said grinding wheel with re 
spect to said cutting edge, a guide arm, said grinding 
assembly being mounted on said guide arm at one end 
thereof, the other end of said guide arm being bifur 
cated and straddling said shaft so that said guide arm 
extends generally radially from said shaft, and an arm 
pivotally connected at one end adjacent said grinding 
assembly, and at the other end pivotally connected to 
a support in ?xed position with respect to said shaft, the 
axes of said pivots being parallel to said shaft. 

2. The apparatus of Claim 1 in which said bifurcated 
end is angularly adjustable with respect to said guide 
arm in a plane parallel to the plane of the knife to be 
sharpened. 

,3. The apparatus of Claim 1 including dash-pot 
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means whereby sudden movement of the grinding 
wheel assembly will be avoided. 

4. In an apparatus as in claim 1, further comprising 
adjustable spring means for holding said wheel in firm 
contact with the knife edge. 

5. In an apparatus as in claim 1, further comprising 
an adjustable spring loaded back wheel joined to said 
assembly. - 

6. In an apparatus as in claim 5, said guiding means 
including a roller coaxial with said back grinding wheel. 

7. In an apparatus for sharpening the cutting edge of 
a rotary involute knife mounted on a shaft of the type 
in which a grinder assembly is provided to move out 
wardly along the knife edge as the knife is rotated, radi 
ally movable guiding means including a pivot having an 
axis normal to the plane of said knife to pivotally sup 
port said grinder assembly in the plane of the knife 
while the grinder assembly is moved outwardly, means 
to control the tilt of said grinder assembly on said pivot 
including an arm extending from said grinder assembly 
generally radially toward said shaft, and means guided 
by said shaft to adjust the angle of said arm with respect 
to the radius of said shaft which radius includes said 
pivot as the grinder assembly moves toward or away 
from said shaft. 

8. The knife sharpening apparatus of claim 7 in which 
said means to adjust the tilt of said grinder assembly on 
said pivot is a bifurcated element to straddle the said 
shaft. 

9. The knife sharpening apparatus of claim 8 in which 
said bifurcated element is angularly adjustable with re 
spect to said arm in a plane parallel to the plane of said 
knife. 
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