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KNIFE SHARPENING DEVICE

Wilhelmus Adrianus van Berkel, Clarens, Mon-
treux, Switzerland, assignor to U. S. Slicing Ma-
chine Company, Lz Porte, Ind., a corporation

of Indiana

'Applica.tion December 6, 1935, Serial No. 53,206
In Great Britain December 11, 1934

15 Claims.

This invention relates in general to sharpen-
ing devices for slicing machines and more par-
ticularly to a form of knife sharpening device
which is attached to a supporting part of the slic-
ing machine for movement from.an inoperative
position into an operative or working position.

It is an object of this invention to provide
means for sharpening a slicing machine knife
which may be moved into and out of operative
position from a position angularly disposed to the
plane of the slicing knife.

It is a further object of this invention to pro-
vide a sharpening device for a slicing machine
knife which may be brought into engagement
in a more direct fashion which involves less move-
ment of parts.

It is a still further object of this invention to
provide a knife sharpening device for a slicing
machine in which the sharpening elements are
gravitationally held in contact with the Kknife
edge.

It is also an object of this invention to provide
a sharpening device for a slicing machine knife
in which the frictional engagement between the

25 sharpening elements and the knife edge acts to
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assist’ operative engagement between the sharp-
ening elements and the knife edge.

It is an additional object of this invention to
brovide a sharpening device for a slicing machine
knife which is protected against impairment and
fouling from particles of the material being sliced
by the knife,

It is, furthermore, an object of this invention
to provide a knife sharpening device for a slic-
ing machine in which the action of bringing the
device into operative engagement with the knife
edge brings one element of the sharpening de-
vice to bear on one face of the knife edge and
another element of the sharpening device to bear
on the other face of the knife edge in one unitar
movement. :

Numerous other objects and advantages will
more fully appear during the course and progress
of the following specification.

PFigure 1 is an elevation. view of the rear of a
slicing machine knife and associated parts.

Figure 2 is an elevation view, with parts re-
moved for clearness, in the direction of the arrow
2 in Figure 1.

Figure 3 is a partly sectioned plan view of the
sharpening device.

Pigure 4 is an elevation view of the grinding
element of the sharpening device.

Figures 5 and 6 are views corresponding to

(Cl1, 51—248)

Figures 1 and 2 but showing another arrange-
ment. .
Figure T is a corresponding plan view.

Figure 8 is a sectional plan view of the sharp-

ening device.

Pigure 9 is a sectional elevation view of a con-
structional detail.

Figure 10 is a cross-section view of the embodi-
ment shown in Figure 9 along the line 10—I0
in Pigure 9. ‘

"The embodiment shown in Figures 1 to 4 com-
prises the usual circular rotary slicing machine
knife I, the stationary bracket 2 in which the
knife-shaft is journalled, the main knife-guard
3, the adjustable gauge-plate 4 arranged behind °
and parallel to the slicing plane of the knife
(said plate serving either to position the sub-
stance prior to clamping thereof or to position
the substance prior to the cutting of each slice),
the slice deflector 5 arranged against the knife
back, and the sharpening device casing 6. The
grinding and burr-removing elements consist of
abrasive wheels T and 8 respectively. :

The grinding wheel T has a ball-bearing sup-
port on a fixed shaft 9 (see Figure 4), the sup-
port including a retaining clip 10 enabling the
wheel to be removed from the ball-bearing sim-
ply by pulling forcibly on the wheel. The burr-
removing wheel 8 is secured to a spindle || which
is journalled in ball-bearings and which is slid-
able endwise through said bearings, the move-
ment of the spindle in one direction being lim-
ited by the wheel and in the other by a hollow
nut 12 screwed upon the spindle. A spring {3
continuously presses upon the nut 12 to urge the
wheel 8 in the knife-engaging direction. To re-
move the wheel, it is only necessary to unscrew
the nut {2 from the spindie. Thus both wheels
7 and 8 can be disconnected from their mount-
ings without the use of tools.

The casing § of the sharpening device is piv-
otally attached by a pin 14 to a movable support-
ing sleeve 15, the axis of the pin 14 being parallel
to the knife-axis when the sleeve occupies its op-
erative position, in which it is shown in the draw-
ings.

The sleeve 15 is provided with a cam 16 which
co-operates with the spindle If of the burr-re-
moving wheel 8 and which is adapted to displace
the spindle and wheel in opposition to the pres-
sure of the spring I3 whenever the cam is turned
past the spindle by pivoting the casing 6 around
the pin 14,

In order that the level of the pivot pin 14 can
be adjusted in relation to the knife, which in
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course of time becomes reduced in size due to
wear, the sleeve 15 is formed with a split 17,
as shown in Figure 2, and is provided with a
clamping screw 18, by means of which the sleeve
can be secured at any desired level to a column
i9 on a bracket 28. The sleeve is restrained
against turning around the column 18 by a forked
extension 21 in sliding engagement with an aux-
iliary column 22 on the bracket 28.

The bracket 20 is pivotally attached to the
knife-bracket 2 by a pin 23 whose axis is par-
allel to the slicing plane. The pivotal movement
of the bracket 28 and the parts supported there-
by takes place to and from the slicing plane and
is limited to a comparatively small angle by
any suitable stops; for example, by a pin 24 pro-
vided on the adjacent face of the knife-bracket 2
and arranged to engage with spaced abutments
25, 26 in a recess 27 in the bracket 28, the abut-
ment having an adjustable serew 25’.

The casing 6 is provided- with a fouling pre-
venting projection 28 adapted to cooperate with
an suxiliary knife-guard 28 which is pivotally
attached by a screw 38 to an extension 8¢ on the
knife-bracket 2 and is held in position by means
of a pin 32 and slot 23.

The lowermost position which the sharpening
device can occupy is defined by a ledge 34 on
the sleeve (5, said ledge projecting below the
casing 6 and serving to prevent excessive down-
ward movement thereof. The casing & has a
hand-knob 35 by means of which it can e raised
from and lowered towards the ledse 34 around
the pivot pin 14. :

The main knife guard 3 has pivotally attached
to it a supplementary portion 36 which must be
swung out of the way before the sharpening de-
vice can be pivoted into its operative position.

Tn the drawings, the parts are shown in their
operative positions; that is, the positions occupied
by them when the abrasive wheels 7 and 8 engage
the knife. In the inoperative position of the
device, the bracket 20 and parts -thereon are
tilted rearwards (that is, towards the left-as
viewed in Figure 2) from the knife and the
casing 6 rests upon the ledge 34; also, the burr-
removing wheel 8 is spring-pressed fully rear-
wards.

During the slicing operation of the slicing
machine, the sharpening device occupies its inop-
erative position, in which it is displaced away
from the slicing plane. When it is desired to
sharpen the knife the hand-knob 235 on the casing
 is grasped and the device moved tewards the
slicing plane; the entire device, the sleeve i5,
columns 19, 22 and bracket 28 turning as'a whole
around the pivot pin 23. The fouling prevention
projection 28 moves against or towards the aux-
iliary knife-guard 29, the existence of which
causes the operator to turn the device alone un-
wards around the pivot pin (4 attaching it to
the sleeve 15. In the upward pivotal movement
of the device, the burr-removing wheel 8 is
moved axially forwards by the action of the cam
16 Thereafter, the movement towards the slic-
ing plane is continued, the wheels 7 and 8 being
meantime above the knife .. The device is now
lowered upon the knife, and during this move-
ment the cam 16 permits the burr-removing wheel
to return under the spring action against the
¥nife. The device now occupies the operative
position. In this position, the projection 28
abuts against the head of the screw 38, which
helps to prevent deviation of the device from
the proper position. -
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Tt will be seen that the complete movement of
the-device consists of component motions about
two axes, namely, a pivotal motion of the device
and its supporting sleeve around the pin 23 to-
wards the slicing plane, an upward pivotal mo-
tion of the device alone around the pin 14 above
the knife, and a return downward pivotal mo-
tion of the device into engagement with the
knife. .

In the downward movement of the device into
the operative position, the grinding wheel 1 moves
directly upon the knife edge and is pressed there-
on by the weight of the device as a whole.

The location of the device is at the top of
the knife, the axes of the wheels 7 and 8 in the

operative position thereof being ahout level with

the casing’s axis of pivotal attachment, namely,
the axis of the pin 14. Thus, the frictional inter-
action between the knife and grinding wheel 7
will be such that the knife will tend to exert a
pulling effect upon the grinding wheel and thus
hold the grinding wheel in proper grinding en-
gagement with its edge. ’

Tf the aforesaid axis of pivotal attachment of
the casing were materially below (or above). the
wheel axes, the casing would require to be
weighted (or counter-weighted) to give a corre-
sponding knife-engaging effect. :

T desired, instead of providing the projection
28 on the casing 5 of the device, a corresponding
stationary projection—for example on the knife-
bracket 2—could be provided to insure that the
device would reguire to be lifted clear of the
knife prior to crossing the plane thereof. Such
an arrangement has the advantage that the op-
eration requires to lift solely the device itself
when moving it to or from the operative posi-
tion.

In the embodiment shown in Figures 5 to 10,
parts therein similar or corresponding. to parts
in Figures 1 to 4 have been denoted by the same
reference numerals.

In the arrangement according to Figures 5 to
10, the means for controlling the butr-removing
wheel 8 again consists of a cam 16, but this cam
is formed with a boss 48 composed mainly of a
sleeve formed with a slot 4{ in sliding engage-
ment with -a pin 42 projecting from a journal
43 which is secured to the rear of the knife-
bracket 2, as shown in Figures 9 and 10. The
casing 8 has a supporting arm 44 which termi-
nates in a boss 45 freely journalled on the boss 40.

A pin 86 screwed to the back of the knife-
bracket is provided with an abutment collar 47
with which cooperates a projection 48 on the
boss 45 of the casing, the arrangement being such
that the casing can be pivotally lowered into its
operative position and its inopérative position
only when the projéction 48 is beyond one or
other end of the collar 41. The collar 47 and
projection 48, therefore, serve to prevent fouling
of the knife by the device and associated parts
and to lock against sliding along the journal 43
the slidable unit, constituted by the sharpening
device § and the cam 16, when lowered into either
the operative or the inoperative position.

The pin 46 is preferably adjustable to insure
precise operative relationship between the abra-
sive wheels T and 8 and the knife {.

The sharpening device is retained in inopera-
tive position by the projection 48 resting on the
head 46’ of the pin 46; and it is constrained
against excessive pivotal movement by a stop 49
on the casing 6 adapted to abut against the collar
47 when the device is fully raised.
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During the slicing operation of the slicing ma-
chine, the sharpening device occupies its inopera-
tive position, in which it is displaced away from
the slicing plane. When it is desired to sharpen
the knife the hand-knob 35 on. the casing 6 is
grasped and the device pivotally raised around
the journal 43.  The device-and-cam unit is slid
fully towards the slicing plane and then lowered,
s0.that the projection 48 on the casing is en-
gaged in front of the collar 417. Meantime, the
downward-moving burr-removing-wheel axle i
is displaced against the spring action by  the
now stationary cam 16, so that the wheel clears
the knife edge. Thereafter, the cam 16 permits
the burr-removing wheel 8 to return under the

spring action against the knife; and, at the same .

time, the grinding wheel T moves against the
knife edge and is pressed thereon by the weight
of'the device. The device now occupies its opera-
tive position. . , '

A cover 50 may be provided at the front of
the casing, this cover being held in place by
a screw . 51. 'The function of the cover 59 is to
act as a shield between the wheels 7, 8 and
the knife during slicing operations, so that par-
ticles. of meat will not be projected upon the
wheels and the wheels thereby soiled.

A supplementary knife-guard 52 may be pro-
vided and formed integrally with the cover 50
so-as to register with the main knife-guard 3
when the sharpening device occupies the inopera-
tive position.

It will-be seen that in the present invention, a
sharpening device for a slicing machine knife
is: provided such that the movement of the de-
vice to and from its working position comprises
or includes a pivotal motion about an axis sub-
stantially parallel to the knife’s axis. of rotation.
The device is provided with a freely pivotal at-
tachment so that it can be gravitationally low-
ered without restraint upon the knife, the rela-~
tionship between the lowered grinding element
and the knife being such that the knife acts; in
addition to the gravity action, to hold said ele-
ment in contact with it,

It should be understood that a number of
equivalent elements may be substituted for the
various elements in the -above described pre-
ferred embodiments without departing from the
spirit or scope of the present. invention. For
instance, means may be provided for guiding the
burr-removing element past the knife edge in the
pivotal movement of the device towards the op-
erative position and to cause said element to
move substantially parallel to the axis of the
knife into burr-removing engagement therewith
as the device moves into said position.

Means may also be provided for varying the
distance of the operative position of the device
from the knife axis so that suitable adjustment
can.be made as. the knife, due to wear, becomes
reduced in size.

It will be understood, therefore, that the above
embodiments of the invention have been set forth
by way of description and not by way of limita-~
tion, the scope of the present invention being
commensurate with the following claims.

What is claimed as new and desired to be se-
cured by Letters Patent is as follows:

1. In g slicing machine having a circular rotat-
able knife, a frame member, a sharpener support-
ing arm pivetally mounted on the frame member
and movable in a plane angularly disposed to the
plane: of the knife, a casing pivotally: mounted
on: the sharpener supporting arm and movable in

3

a plane angularly disposed to the plane of move-
ment of the sharpener supporting arm, an abra-
sive sharpening wheel rotatably mounted in said
casing, a longitudinally shiftable burr-removing
wheel rotatably mounted in said casing, cam
means on the sharpener supporting arm, means
associated with the burr-removing wheel, ‘' said
last named means being actuable by the cam
means whereby to induce longitudinal shifting of
the burr-removing wheel, and means to cause said
cam and shifting means to co-act to shift the
burr-removing wheel as the sharpener is moved
into knife-engaging position. .

2. In g slicing machine having a circular rotat-
able knife, a frame member, an arm mounted.on
said frame member, knife sharpening means
rotatably mounted on said arm and Iongitudinal-
ly slidable therealong, said knife sharpening
means comprising an abrasive sharpening wheel,
& burr-removing wheel rotatably mounted. on the
knife-sharpening means and longitudinally shift-
able thereon; cam means operatively associated
with said knife-sharpening means and said burr-
removing wheel for producing longitudinal move-
ment of said burr-removing wheel as said knife-
sharpening means is moved into knife-engaging
bosition, and means for moving said knife-sharp-

ening means into knife-engaging position to

cause said cam ‘to produce longitudinal move-
ment of the burr-removing wheel as the knife-
sharpening means approaches said knife-engag-
ing position, said cam being operative to permit
the burr-removing wheel to engage the knife
when the knife-sharpening means is in knife-en-
gaging position.

3. In a slicing machine having a circular rotat-

" able knife, a frame member, an arm mounted on

sald frame member, knife-sharpening means
rotatably mounted on said arm and longitudinal-
ly slidable thereslong, said knife-sharpening
means eomprising an abrasive sharpening wheel,
2 burr-remoeving wheel rotatably mounted on the
knife-sharpening means and longitudinally shift-
able thereon, cam means operatively associated
with' said burr-removing wheel for producing
longitudinal movement thereof, said cam means
being mounted on said arm and being shiftable
with the knife-sharpening means, means for
moving the knife-sharpening means to knife-
engaging position to cause said cam to move the
burr-removing wheel longitudinally as the knife-
sharpening means approaches said knife-engag-
ing position, said cam being operative to permit
the burr-removing wheel to engage the knife
when the knife-sharpening means is in Kknife-
engaging positiorn.

4. In a slicing machine having a circular rotat-
able knife, a frame member, an arm mounted on
said frame member, knife-sharpening means
rotatably mounted on said arm and longitudinally
slidable therealong, said knife-sharpening means
ceraprising an abrasive sharpening wheel, a burr-
removing wheel rotatably mounted on the knife-
sharpening means and longitudinally shiftable
thereon, cam means operatively associated with
said burr-removing wheel: for producing Iongi-
tudinal movement thereof, said cam means being
mounted on said arm and being shiftable with:
the knife-sharpening means but being. held
against rotation about said arm, means for mov-
ing the knife-sharpening means to knife-engag-
ing position to cause said cam to move the burr-
removing wheel longitudinally as the knife-
sharpening means approaches said knife-engag-
ing. position, said cam being operative to permit

10

15

30

40

45

&0

55

60

85

70

(£




10

15

20

25

30

35

40

45

50

ot
St

690

65

70

75

4

the burr-removing wheel to engage the knife
when the knife-sharpening means is in knife-
engaging position.: '

5. In a slicing machine having a circular rotat-
able knife, a frame member, an arm mounted on
said frame member so that its longitudinal axis
is perpendicular to the plane of the knife, knife
sharpening means rotatably mounted on said arm
and longitudinally slidable therealong, said knife
sharpening means comprising an abrasive sharp-
ening wheel, a burr-removing wheel rotatably
mounted in the knife sharpening means and
longitudinally shiftable therein, and cam.means
operatively associated with said burr-removing
wheel for producing longitudinal movement
thereof upon movement to operative position,
said cam means being operative to permit sub-
sequent engagement .of the burr-removing wheel
with the knife in operative position.

6. In a slicing machine having a circular rotat-
able knife, a frame member, an arm mounted on
said frame member, a sleeve mounted on said
arm, said sleeve being slidable along said arm but
not rotatable theérearound, cam. means on said
sleeve, a casing pivotally mcunted on said sleeve
so as to be movable in a plane angularly disposed
from the longitudinal axis of the arm, knife

_sharpening means carried by said casing, burr-

removing means carried by said casing, said burr-
removing means being shiftable within said cas-
ing, and means actuated by the cam means and
associated with the burr-removing means for
producing shiftable motion therein when the
casing is moved through a portion of its path
around said pivot. )

7. In a slicing machine having a circular rotat-
able knife, a frame member and a knife sharpen-
ing means pivotally mounted on the frame mem-
ber, said knife sharpening means comprising a
mounting member having a knife sharpening
wheel and a burr-removing wheel mounted for
rotation thereon, one of said wheels being mount-
ed for movement axially thereof, means for pivot-
ing the knife sharpening means into operative
position wherein the sharpening wheel engages
the knife for sharpening thereof and the burr-
removing wheel engages the knife for removing
the burr, a cam mounted on said machine, and
means to cause said cam to displace the slidably
mounted wheel axially during the pivotal move-
ment thereof whereby to clear the edge of the
knife. :

8. In a slicing machine having a circular ro-
tatable knife, a frame member and knife sharp-
ening means comprising a rotatably mounted
sbrasive sharpening wheel and a  rotatably
mounted burr-removing wheel, said knife-sharp-
ening means being secured on the frame for
movement from an inoperative position offset
from the plane of the knife to an operative po-
sition wherein the sharpening means is posi-

tioned adjacent said knife edge with the knife.

sharpening wheel and the burr-removing wheel
on opposite sides thereof, a cam surface on said
machine and mounted in a path of said sharpen-
ing means to contact a portion thereof and con-
strain said sharpening means in a path away
from said knife whereby to prevent premature
contact between the sharpening means and the
blade. »

9. In a slicing machine having a circular ro-
tatable knife, a frame member, a casing, an ab-
rasive sharpening wheel rotatably mounted in
sald casing, a longitudinally ‘ shiftable burr-re-
moving wheel rotatably mounted . in said casing,

2,141,055

means on sald frame member and attached to
said casing to permit movement of said casing
from an inoperative position removed from the
plane of the knife to an operative position where-
in the wheels are positioned ‘on opposite sides
of said knife, cam surfaces mounted on said ma-
chine, and means for causing sald cam surfaces
fo co-act with means on said casing to prevent
said casing and said wheels from contacting with
said knife during movement of said casing to op-
erative position. i

10. A knife sharpener. for a slicing machine
having a frame member comprising in combina-
tion a knife-sharpening support shiftably mount-
ed on said frame member for movement along
a path parallel to the cutting plane of the knife,
a - burr-removing means mounted  on said
knife-sharpening support for bodily shiftable
movement laterally of the cutting plane of the
knife, means for manually moving the sharpen-
ing support along said parallel path, cam means
operatively arranged relative to the path of
movement of said support to impinge and shift
said burr-removing means laterally to clear the
edge of the knife during movement. of said knife
support in one direction along said path, said
cam. means being operative to ‘cause the burr-
removing means to move laterally and contact
the edge of the knife as the support is moved
along said parallel path in the opposite direction.

11. In & slicing machine, knife sharpening
means comprising a frame member, a casing
member pivotally mounted on the frame mem-
ber, an abrasive sharpening wheel rotatably
mounted on said casing, an abrasive burr-re-
moving wheel rotatably mounted. in said casing,
said hurr-removing wheel being slidable longi-
tudinally along its axis of rotation, means to move
the casing about its pivot to sharpening posi-
tion wherein the wheels engage the edge-of the
blade, and means automatically to slide the burr-
removing wheel along its axis to separate said
wheel from the edge of the blade. as it is low-
ered to grinding positon, said last named means
being operative to cause the burr-removing wheel
to contact the blade in grinding position.

12: In a slicing machine, a knife and a knife
sharpening = means comprising - a supporting
member, a mounting member pivotally arranged
on the supporting member, an abrasive wheel as~
gsembly mounted on said mounting member and
comprising ‘a rotatable abrasive wheel, said ab-
rasive  wheel assembly being also bodily shift-
able with respect to the mounting member, said
mounting member, being pivotal with respect to
said supporting member from inoperative posi-
tion to operative position wherein. the abrasive
wheel is adjacent the edge of the knife, and cam
means operatively arranged on the supporting
member in the path of said abrasive wheel as-
sembly when the mounting member is pivoted
to operative position, said cam means having a
portion thereof so shaped as to shift the ab-
rasive wheel assembly bodily away from the plane
of the knife edge as the mounting member  is
shifted toward operative position whereby to
clear the edge of the knife, and said cam means
having a following, oppesitely formed portion ad-

-jacent said assembly in operative position to per-

mit the assembly subsequently to- shift toward
the knife edge to permit operative engagement
with the knife when said mounting member
reaches operative position.

13. Tn a slicing machine, a knife, a knife-
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said knife-sharpening mechanism comprising a
mounting member pivoted on the frame member
for movement in & plane parallel to the cutting
plane of the knife, an abrasive wheel assembly
mounted on said mounting member and com-
prising a rotatable abrasive wheel operatively as-
sociated with said mounting member for move-
ment relative to sald member in a direction
transverse to the cutting plane of the knife, said
mounting member being movable in said parallel
plane to and from an inoperative position, where-
in the abrasive wheel is remote from the edge
of the knife, from and to an operative position,
wherein the abrasive wheel is adjacent the edge
of the knife, and cam means operatively ar-
ranged relative to the path of movement of said
mounting member and operatively associated

‘with -said abrasive wheel to shift the abrasive

wheel transversely away from the cutting plane
of the knife as the mounting member is moved
to-its inoperative position to cause the abrasive
wheel to clear the edge of the knife and to shift
the abrasive wheel transversely toward the cut-
ting plane of the knife as the mounting member
is moved to and reaches its operative position to
cause the abrasive wheel to engage the edge of
the knife.

14. In a slicing machine having a circular ro-
tatable knife, a frame member and knife sharp-
ening means comprising a rotatably mounted ab-
rasive sharpening wheel and a rotatably mounted
burr-removing wheel, said knife sharpening
means being secured on the frame for movement

5

from an, inoperative position offset from the
blane of the knife to an operative position where-
in the sharpening means is positioned adjacent
said knife edge, with the knife sharpening wheel
and the burr-removing wheel on opposite sides
thereof, and a cam surface on said machine and
mounted in a path of said sharpening means,
said cam surface having oppositely directed por-
tions to contact a portion of said sharpening
means and first move said sharpening means in
a path away from said knife and then in a path
toward and into contact with said knife, where-
by to prevent premature contact between the
sharpening means and the blade.

15. In a slicing machine having a circular ro-
tatable knife, a frame member, a casing, an ab-
rasive sharpening wheel rotatably mounted in
said casing, a longitudinally shiftable burr-re-
moving wheel rotatably mounted in said casing,
means on said frame member and attached to
said casing to permit movement of said casing
from an inoperative position removed from the
plane of the knife to an operative position where-
in the wheels are positioned on opposite sides of
said knife, oppositely directed cam surfaces
mounted on said machine, and means for caus-
ing said cam surfaces to coact with means on
said casing first to longitudinally shift said burr-
removing wheel away from the plane of the knife
and subsequently toward the knife and into en-
gagement with the cutting edge thereof during
movement of said casing to operative position.
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