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Description

Field of the invention.

[0001] The present invention relates to a power oper-
ated rotary knife that has an improved steeling mecha-
nism, see e.g. US-A-3349485.

Background of the invention.

[0002] Power operated rotary knives have been used
in commercial meat processing operations to trim fat and
connective tissue from meat, trim pieces of meat from
bones, and to produce meat slices. Such knives are often
constructed so that they are driven via a long flexible
drive shaft. The knife operator wields the knife relatively
freely at a meat cutting work station that is remote from
the driving motor.

[0003] These power operated knives represented a
major improvement over use of hand knives or knives
having an integral drive motor. Knife operator fatigue was
greatly reduced, enabling both increased productivity
and greater knife operator comfort. Nevertheless knife
operator fatigue was not eliminated. Some knives incor-
porated "take-with" handles that were sized to fit the
hands of knife operators using the knives. These handles
could be removed from the knives and taken with the
knife operator after using the knife. Take-with handles
reduced fatigue because the knife operator could always
use a knife with a handle that was properly sized. The
handles were difficult to install in proper alignment with
the knife blade.

[0004] Some previously known rotary knives were pro-
vided with steeling mechanisms. But these were not con-
venient to use because the knife operator had to signif-
icantly reposition the knife hand or use two hands to steel
the blade.

[0005] When the blades of rotary knives must be re-
placed, the blade is removed from its housing on the
knife. In many prior art knives, removing the blade was
difficult and required the blade housing to be semi-de-
tached from the knife in order for the blade to be removed
and replaced. This required significant operator time and
skill to achieve because the blade housing and associ-
ated parts had to be properly aligned for the knife to per-
form optimally. In other knives a special blade removal
mechanism was incorporated in the knife. This increased
the knife weight and added to the cost of the knifes so
equipped.

Summary of the invention

[0006] Itisthe objectof the presentinvention to provide
arotary knife which is improved with respect to a steeling
mechanism.

[0007] To solve this object the present invention pro-
vides a rotary knife as defined in claim 1. Preferred em-
bodiments are defined in the dependent claims.
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[0008] According to afeature of the invention a steeling
mechanism is provided that is easily accessible to the
knife operator so that the operator can steel the blade
without repositioning the knife hand and without the need
to use two hands to accomplish the steeling procedure.
[0009] Additional features and advantages of the in-
vention will become apparent from the following descrip-
tion of a preferred embodiment made with reference to
the accompanying drawings, which form part of the spec-
ification.

Brief description of the drawings.

[0010]

Figure 1 is a top plan view of a knife constructed
according to the invention;

Figure 2 is a cross sectional view seen approximately
from the plane indicated by the line 2-2 of Figure 1;
Figure 3 is a view similar to Figure 2 with parts illus-
trated in alternative positions;

Figure 4 is an exploded perspective view of part of
the knife of Figure 1;

Figure 5 is an enlarged cross sectional view of part
of the knife of Figure 2;

Figure 6 is a fragmentary cross sectional view seen
approximately from the plane indicated by the line
6-6 of Figure 4 with parts illustrated in alternative
positions;

Figure 7 is a top plan view of part of the knife illus-
trated in Figure 4;

Figure 8 is an enlarged view seen approximately
from the plane indicated by the line 8-8 of Figure 7;
Figure 9 is a view seen approximately from the plane
indicated by the line 9-9 of Figure 7;

Figure 10 is an enlarged view seen approximately
from the plane indicated by the line 10-10 of Figure 9;
Figure 11 is a view seen approximately from the
plane indicated by the line 11-11 of Figure 5, with
parts removed;

Figure 12 is a view seen approximately from the
plane indicated by the line 12-12 of Figure 11;
Figure 13 is a perspective view of part of the knife
shown in Figures 1-3;

Figure 14 is a view seen approximately from the
plane indicated by the line 14-14 of Figure 1 with
parts removed; and,

Figure 15 is a view seen approximately from the
plane indicated by the line 15-15 of Figure 5.

Description of the best mode contemplated for practicing
the invention.

[0011] A power operated rotary knife 10 embodying
the invention is illustrated by the drawings. The knife 10
comprises an annular blade 12 having a central axis 14,
a blade support assembly 16 supporting the blade for
rotation about the axis, a manually grippable handle as-
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sembly 20 connected to the blade support assembly, and
a flex shaft drive transmission 22 for driving the blade
about the axis. The flex shaft transmission 22 comprises
a flex shaft assembly 22a (only part of which is shown)
that extends through the handle assembly 20, and a
blade driving output member 22b, that is illustrated as a
pinion gear, rotatably supported in the blade support as-
sembly and driven from the shaft assembly 22a to rotate
the blade 12.

[0012] The blade 12 may be of any suitable or conven-
tional construction and includes an annular blade section
12a projecting from the blade support assembly 16 and
an annular enlarged body section defining a ring gear
12b (see Figures 2 and 3). The gear 12b has axially ex-
tending teeth by which the blade 12 is driven about the
axis 14 in mesh with the pinion gear 22b.

[0013] The blade support assembly 16 supports the
blade 12 and the handle assembly 20. The blade support
assembly comprises a head member 30, a blade housing
32, and a clamp assembly 34 for securing the blade and
blade housing to the head member. The head member
is illustrated as formed by a generally crescent shaped
body having a semicircular seating region 36 confronting
the blade housing, arectilinear clamp assembly receiving
socket 38 adjacent the seating region, and a boss 40 that
surrounds a through bore 42 in the head member and
projects oppositely from the slot and seating region.
[0014] The blade housing 32 is an annular member for
receiving, and rotatably supporting, the blade 12. The
blade housing is split to enable its resilient expansion for
removing and replacing the blade 12. The illustrated
blade housing is seated against the head member seat-
ing region 36 and positions the blade 12 so that the ring
gear 12b is accurately positioned for being driven from
the pinion gear 22b. The blade housing defines a semi-
circular cut-out area 46 that receives the pinion gear 22b
when the pinion gear and ring gear 12b mesh.

[0015] The blade housing 32 is centered on the axis
14 and has a radially inner blade supporting section 32a
(Figure 8), a radially outer face 32b (Figure 9) extending
circumferentially about the body, and a body mounting
structure 43 extending circumferentially partially about
the body on opposite sides of the body split and disposed
between the head member 30 and the clamp assembly
34.

[0016] Referring to Figures 7-10, the body mounting
structure 43 defines first and second axially extending (i.
e. parallel to the axis 14) projections 43a disposed on
one side of the split, and third and fourth axially extending
projections 43b disposed on the other side of the split.
Each projection extends axially from the blade supporting
section to a distal projection end. Each projection defines
a radially outwardly facing, circumferentially extending
bearing face 44 confronting the head member 30, and a
circumferentially extending radially outwardly opening
groove 45 extending between the respective bearing face
44 and the radially outer face 32b. The projection bearing
faces 44 extend parallel to the radially outer face 32b.
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The radially outer face 32b defines a housing body bear-
ing face portion 46a (Figure 7) extending circumferen-
tially along the body mounting structure 43 and confront-
ing the head member. The bearing face 46a is separated
from the bearing faces 44 by the groove 45.

[0017] Afirsthousing mounting slotis defined between
the first and second projections 43a. The first mounting
slot opens between the distal ends of the first and second
projections and extends axially in the mounting structure
to alocation substantially adjacent the radially outer face
32b. A second housing mounting slot is defined between
the third and fourth projections. The second mounting
slot opens between the distal ends of the third and fourth
projections and extends axially in the mounting structure
to a location substantially adjacent the radially outer face
32b.

[0018] A radially inner bearing face 47 (Figure 8) ex-
tends circumferentially along the radially inner side of the
body mounting structure 43 and confronts the clamp as-
sembly 34. The inner bearing face 47 is located axially
between the blade supporting section 32a and the distal
projection ends. The inner bearing face is axially narrow
compared to the axial extent of either the housing body
or the projection bearing faces. The inner bearing face
47 is constructed and arranged so that clamping force
applied to the inner bearing face is transmitted radially
and axially through the blade housing to the housing body
bearing face 46a and the projection bearing faces 44 for
securely clamping the blade housing in place.

[0019] The clamp assembly 34 firmly maintains the
blade housing seated against the blade support assem-
bly seating region 36 to rigidly position the blade 12 while
covering the pinion gear, which might otherwise be ex-
posed to meat, fat, bone chips, etc. that could adversely
effect the gearing. The clamp assembly 34 comprises a
clamp body 50, and clamping screws 52. (See Figures
1-5,11and 12). The clamp body 50 defines a semicircular
recess 54 confronting the head member for receiving the
pinion gear 22b, bearing ridges 56 that engage the blade
housing 32 along the inner bearing face 47 on respective
opposite sides of the housing body split, and clamping
screw receiving bosses 58 that project into the socket 38
between the projections 43a and 43b, respectively.
[0020] The clamping screws 52 extend through re-
spective holes in the rear side of the head member 30
and into respective tapped holes in the bosses 58. The
screws are tightened to clamp the body 50 against the
blade housing 32 and the head member. Each bearing
ridge 56 exerts force on the blade housing that depends
on the tension in the respective adjacent clamping screw
52. If one of the clamping screws is unscrewed slightly,
the adjacent bearing ridge exerts diminished clamping
force on the blade housing 32.

[0021] The blade housing is formed with an expansion
structure 59 that enables the housing to resiliently ex-
pand, while firmly connected to the head member, when
the blade 12 is removed and replaced. In the illustrated
blade housing the expansion structure 59 takes the form
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of a tool receiving axial slot in the blade housing outer
periphery adjacent the head member. A screwdriver, or
equivalenttool, may be inserted in the slot 59 and levered
against the head member to resiliently expand the blade
housing diameter. The ability to selectively reduce the
clamping force permits removing and replacing the blade
12 by loosening only the clamping screw nearest the tool
slot 59 before expanding the blade housing diameter.
The blade housing thus remains firmly assembled to, and
accurately positioned on, the head member during blade
replacement. As shown in Figure 8, the space between
the projections 43b is larger than the circumferential ex-
tent of the boss 58 extending through it so that the blade
housing can be expanded without engaging the boss 58.
[0022] In the illustrated knife the clamp assembly 34
carries a blade steeling mechanism 60 that is manually
operated periodically to straighten the blade section edge
12a for maintaining its sharpness. The knife is operated
to rotate the blade 12 about its axis and the knife operator
moves the steel into engagement with the blade to
straighten the blade as it rotates. Referring to Figures
2-5, the steeling mechanism 60 comprises a supporting
body 62, a steel assembly 64 supported by the body 62
for movement into and away from engagement with the
blade 12, a manually operated actuator 66 for shifting
the steel assembly from a retracted position into engage-
ment with the blade 12, and a return spring 68 for return-
ing the steel assembly to its retracted position.

[0023] The steel assembly moves toward and away
from engagement with the blade along a first line of ac-
tion, indicated by the reference character 70. The actu-
ator 66 moves along a second line of action 72 that is
neither parallel to, nor coextending with, the first line of
action. In the illustrated knife both lines of action are dis-
posed in or adjacent a plane containing the blade axis
14 and the rotation axis of the pinion gear 22b. The ac-
tuator 66 is substantially centered on the head member
30 in line with the pinion gear axis 42a (Figure 1) so that
the actuator is equally accessible for manual operation
to right and left handed knife operators. The steel line of
action 70 is offset from the line 72 and spaced away from
the reach of the operator’s knife hand while holding the
knife.

[0024] Intheillustrated knife, the steel supporting body
62 is formed integrally with the clamp body and projects
radially toward the blade axis 14 in the plane of the pinion
gear axis of rotation 42a (See Figure 5). A steel assembly
guiding bore 74 extends through the body 62 about the
line of action 70. The body 62 also supports the actuator
66 for movement along the line of action 72. While the
supporting body 62 is illustrated formed in the same cast-
ing as the clamp body 62, the support body could as well
be a separate member secured to the clamp body.
[0025] The steel assembly comprises a plunger 76 that
extends through the bore 74, and a steel element 80 fixed
to the plunger 76. The plunger 76 is formed by a pin 76a
and a screw member 76b. The pin is generally cylindrical
and extends in the bore 74 with one end connected to
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the element 80 and the opposite end defining a tapped
hole. The screw member 76b has an enlarged diameter
and is screwed into the pin 76a to form a shoulder about
the plunger at the juncture of the pin and screw member.
[0026] The steel element 80 is round button-like car-
bide element having a convexly curved face 80a con-
fronting the blade 12. A plunger receiving hole extends
through the center of the element 80. The plunger and
button are bonded together, e.g. by silver soldering. The
element face 80a is extremely hard and configured to
conform to the configuration of the edge of blade section
12a.

[0027] The illustrated return spring 68 is a helical coil
spring that is captured in the bore 74. The bore 74 is
stepped to define an internal shoulder that confronts the
plunger shoulder. The spring 68 surrounds the reduced
diameter portion of the plunger and is disposed, in a light-
ly compressed condition, between the confronting shoul-
ders so that the plunger is biased to retract the steel el-
ement from the blade. When the plunger moves to shift
the steel elementtoward the blade, the spring 68 is further
compressed.

[0028] The actuator 66 of the illustrated knife compris-
es a motion transmitting link 90, a manually engagable
operating knob, or button, 92, and a link 94 between the
link 90 and the steel assembly. The link 90 is mounted
on the steel supporting body 62 for motion along the line
of action 72 and normally projects from the clamp as-
sembly in a direction away from the blade section 12a.
The knob 92 is fixed to the projecting end of the link 90
where it can easily be engaged and pressed by the knife
operator’'s thumb. The knife operator presses the knob
92 and shifts the link 90 in the direction of the blade sec-
tion edge 12a without repositioning the knife in the hand.
[0029] The illustrated link 90 is formed by a stiff wire
member that comprises a pair of parallel legs 90a, 90b
extending between the knob 92 and the link 94. Each leg
passes through a conforming guide bore in the support-
ing body 62 so that the link 90 is constrained for motion
along the line of action 72. The knob 92 is rigidly secured
to the legs. In the illustrated knife the knob 92 is formed
from a plastic material that is molded onto the legs.
[0030] The link 94 is slidingly engaged with steel as-
sembly so that when the knob 92 is depressed, the link
94 shifts along the line of action 72 while sliding at a right
angle with respect to the steel assembly line of action
70. As aresult, the steel assembly shifts toward the blade
section edge 12a along its line of action 70. In the illus-
trated knife the link 94 is formed continuously with the
wire forming the legs 90 and comprises parallel end re-
gions of the actuator legs 90a, 90b, respectively that form
aloop around the pin. The end regions are bent to extend
at an obtuse angle relative to the line of action 72 so that
each end region extends at 90° with respect to the line
of action 70. Each end region slidably engages a pin
flange on one side of the plunger so that the sliding en-
gagement between the link 94 and the pin flange occurs
on diametrically opposite sides of the plunger. The dia-
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metrically spaced engagement locations assure that the
actuating forces on the steel assembly are balanced and
plunger binding in the bore 74 is avoided.

[0031] When the blade section edge 12a has been
steeled, the knob 92 is released and the return spring 68
returns both the steel assembly and actuator to theirinitial
positions. The spring 68 forces the plunger away from
the blade edge along the line of action 70. The element
80 is moved against the link 94 so that the link slides on
the element and shifts along the line of action 72 away
from the blade.

[0032] The illustrated knife 10 further comprises a
depth-of-cut controlling gage 100 that is adjustably posi-
tionable relative to the blade section 12a. Referring to
Figures 1-5, the illustrated gage 100 is detachably con-
nected to the clamp assembly 34 and may be removed
if the operations to be performed by the knife do not re-
quire a cut-thickness gage. The gage 100 comprises an
annular gage unit 102, and a gage mounting mechanism
104 for securing the gage unit in any one of a number of
positions on the clamp assembly with the blade axis 14
aligned with the axis of the gage unit. The gage unit 102
comprises a semicircular gage section 106 and a sup-
porting body section 110. The body section 110 seats on
the clamp assembly and supports the gage section can-
tilever fashion within the annulus formed by the blade 12.
[0033] The blade section 12a and gage section 106
are spaced radially apart relative to the axis 14 to define
an annularly curved intervening space. The gage section
106 comprises a cylindrical wall 106a that is disposed
about the axis 14 and a radially outwardly extending
flange 106b that extends from the wall 106a toward the
blade section 12a. The flange 106b engages meat being
cut by the knife and limits the depth of cut that can be
made by the knife. The meat that is cut forms slices that
are no thicker than the distance between the blade edge
and the outer periphery of the flange 106b. The body
section 110 is adjustable axially relative to the blade 12
to increase or decrease the extent of the space between
the blade and gage section to control the slice thickness.
[0034] The gage body section 110 is integral with the
gage section 106 and defines a semicircular body that
confronts the clamp assembly 34. The body section 110
defines a radial slot 112 into which the steel supporting
body 62 projects. The body section 110 has shoe-like
projections 114 on opposite sides of the slot 112 that
extend into clamp assembly guide slots 116 that conform
to the projections 114 and extend along opposite sides
of the steel supporting body 62.

[0035] The gage mounting mechanism 104 comprises
screws 120 and clamping plates 122 (only one of which
is shown, see Figure 4) that coact to detachably secure
the gage 100 to the clamping assembly. The screws 120
freely extend through generally radially extending bores
in the gage body section 110. Each bore opens in a re-
spective shoe-like projection 114. The plates 122 arerec-
tangular and each defines a tapped hole for receiving a
respective screw 120. Each plate lies in a respective re-
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cess formed in the associated shoe-like projection 114.
The plate ends that are nearest the steel support body
62 extend into undercuts 117 that extend along the base
of the projection 62 on its opposite sides. When the
screws 120 that have been threaded into the plates 122
are tightened, each respective plate engages its associ-
ated undercut and clamps the gage 100 in place. Loos-
ening the screws allows the gage to be slid along the
guide slots 116 to a desired location.

[0036] As shown in Figures 1-4, the knife 10 also in-
cludes a conventional grease cup assembly 140, and a
finger guard assembly 142. The grease cup assembly is
screwed into a tapped hole in the head member and sup-
plies lubricant to the pinion gear area via passages in the
head member. The finger guard assembly 142 has a fin-
ger guard in the shape of a curved angle iron fixed to the
head member adjacent the blade section edge 12a. One
flange of the finger guard depends from the head member
to minimize the possibility of the knife operator’s fingers
slipping along the handle assembly 20 and engaging the
knife blade. The other flange engages the head member
and is held in place by a pair of mounting screws.
[0037] The handle assembly 20 comprises a core, or
frame, member 150 fixed to and extending away from
the blade supportassembly 16, a hand grip 152 surround-
ing the core member 150, and a connector 154 for de-
tachably securing the hand grip to the core member. See
Figures 1-6. In the illustrated knife, the hand grip is re-
movable so that a knife operator may take the hand grip
away after finishing work with the knife. This enables dif-
ferent knife operators to have personalized handle as-
semblies even though several operators may use a com-
mon knife.

[0038] Theillustrated core, or frame, member 150 has
afirstend region 160 that is attached to the blade support
assembly, a second end region 162 spaced from blade
support assembly, and forms a drive transmission chan-
nel for the flex shaft assembly 22a. In the illustrated knife
the core member is fixed in the head member bore 42
and extends from the blade support assembly along the
axis 42a of the bore 42, i.e. radially away from the blade
axis 14. The illustrated core member is tubular and gen-
erally cylindrical with the drive transmission channel run-
ning through it.

[0039] The first end region is illustrated as comprising
an end flange 170, an externally threaded mounting sec-
tion 172, and a stepped internal bore 176. The flange
170 extends radially outwardly from the axis 42a and is
nested in a conforming recess in the head member. The
radial flange face 170a engages the head member re-
cessto locate the core member relative to the head mem-
ber. The core member is screwed into the head member
bore 42 via the externally threaded mounting section 172
and thread tapped in the bore 42. The core member is
screwed in until the flange 170 bottoms against the head
member. The core member projects from the boss 40
radially away from the blade axis.

[0040] A bushing 177 is seated in the bore 176 and
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the pinion gear 22b is rotatably supported in the bushing
with the pinion gear wheel disposed adjacent the flange
170.

[0041] The second end region 162 is illustrated as a
cylindrical wall 178 surrounding a bore 180 on the axis
42athat opens to the bore section 176. The core member
second end region terminates remote from the head
member. The bore 180 serves to guide the flex shaft as-
sembly 22a into the bore section 176 for engagement
with the pinion gear 22b.

[0042] The hand grip 152 is illustrated as a generally
tubular member 181 surrounding the core member 150,
and a gripping element 182 molded over the member
181. The hand grip has a first end region 183 proximal
the blade support assembly and a second end region
184 proximal the second core end region 162. The first
end region 183 is constructed and arranged so that the
hand grip 152 can be secured to the core member end
region 160 at any of a number of angular positions about
the bore axis 42a. For this purpose, the illustrated core
member 150 is provided with an external splined section
186 that projects from the boss 40 and the end region
183 is constructed to interfit with the core splines 186. In
the illustrated hand grip body 181 the end region 183 is
provided with four keys, or internal spline teeth, 188-only
one of which is shown- that project radially inwardly from
the inner face of the hand grip. These keys conform to
the external spline teeth on the core member so that the
handle can be positioned at virtually any desired angular
position about the axis 42a. The illustrated hand grip body
181 is constructed from a structurally strong molded plas-
tic material. One or more of the internal spline teeth may
be formed in part by a molded-in steel wire segment if
desired.

[0043] The second handgrip end region is formed by
a radially outwardly extending end flange (see Figures
1-3 and 14). The end flange 190 serves to anchor a hand
strap to the knife 10 and therefore has a substantial radial
height. As shown, the flange 190 defines a number of
radially spaced apart, circumferentially extending slots
192 that can receive and anchor one end of a hand strap.
The hand strap end is threaded through adjacent slots
to secure the strap in an adjusted position. The opposite
strap end is suitably secured to the grease cup. The strap
is not shown.

[0044] The gripping element 182 is molded over the
exterior of the hand grip body from the base of the flange
190 to the end region 183. The gripping element 182 is
formed from aresilient rubber-like material and is ergono-
metrically contoured to fit a knife operator’s hand. Axially
extending bands 196 of cleat-like projections are molded
into the element 182 to minimize the chances of the knife
slipping in the operator’'s hand. The cleat bands and the
operator hand gripping area terminate well short of the
end flange 190. The ergonomic design of the handle dic-
tates that operator's hand be located close to the head
member and away from the flange.

[0045] The connector 154 detachably secures the
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hand grip 152 to the core member 150. The illustrated
connector is manually operated by the knife operator
without need for hand tools and permits quick removal
and replacement of the hand grip 152. Referring to Fig-
ures 1-3 and 13, the illustrated connector is a nut-like
member having a hand-grippable annular body 200, a
cylindrical section 202 projecting from the body 200 into
the hand grip, and a bore 204 extending through the con-
nector in alignment with the axis 42a. The section of the
bore 204 extending in the cylindrical section 202 is tapped
so that, after the hand grip 152 is assembled to the core
member 150, the connector can be inserted into the hand
grip end region 184 and screwed onto an external screw
thread 206 formed on the core member end region 162.
[0046] The threaded core member end region 162 is
constructed with four axial slots extending through the
thread 206 so that the keys, or spline teeth, in the hand
grip end region 183 can move past the threaded end
region 162 as the hand grip 152 is installed on a knife.
[0047] The body 200 has an outer diametrical extent
that is greater than the inside diameter of the flange 190
and defines a radially inwardly converging frustoconical
face 210 that extends from the outer periphery of the
body 200 to the cylindrical section 202. The face 210
conforms to a frustoconical face 212 on the handgrip that
extends from the end face of the flange 190 to the hand
grip bore 180. When the connector 154 is screwed onto
the core member 150, the face 210 engages the face
212 to both clamp the hand grip 152 in its assembled
position and center the hand grip on the axis 42a. The
illustrated connector 154 defines finger gripping recess-
es 214 spaced about the outer periphery of the body 200
to assure that the connector can be tightly screwed in
place by hand.

[0048] The illustrated flex shaft assembly 22a is con-
structed so that it can be detachably connected to the
knife 10 without drivingly engaging the pinion gear 22b.
The flex shaft assembly is constructed from a flexible
casing 220, a flexible shaft 222 rotatably disposed in the
casing, a knife connecting end assembly 224 that sur-
rounds the flex shaft end, a rotatable pinion driving mem-
ber 226 projecting from the end assembly 224, and drive
disconnecting spring 228 that surrounds part of the end
assembly 224.

[0049] The casing and flex shaft may be of any suitable
or conventional construction and therefore are not de-
scribed further. Suffice it to say that the shaft and casing
extend between the knife 10 and a driving motor that is
remote from the knife and operates to constantly drive
the flex shaft within the casing.

[0050] The knife connecting end assembly 224 is fixed
on the end of the casing 220 and surrounds the terminus
of the flex shaft adjacent the knife 10. The end assembly
comprises a tubular cylindrical guide member 230 that
is fixed with respect to the casing 220, a support member
232 fixed to the guide member 230, and a latching collar
234 between the end of the casing 220 and the guide
member 230.
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[0051] The guide member 230 and the support mem-
ber 232 are fixed with respect to the casing and support
rotating elements within them. The member 230 has an
outer diameter that closely conforms to the inner diam-
eter of the core member 150 so that when the flex shaft
assembly is inserted into the knife handle, the member
230 accurately guides the pinion driving member toward
a position for driving the pinion gear 22b. The guide mem-
ber 230 has a larger diameter than the support member
232 so a shoulder 236 is formed by their juncture. The
support member 232 rotatably supports the pinion driving
member 226, with the latter projecting from the support
member.

[0052] When the flex shaft assembly is connected to
the knife 10 the end assembly 224 is disposed within the
core member 150. The disconnect spring 228 is a rela-
tively strong helical spring that surrounds the support
member 232 and is compressed between the shoulder
236 and an internal shoulder in the core member bore
180. The spring 228 biases the end assembly 224 in a
direction away from the pinion gear 22b.

[0053] Theillustrated latching collar 234 is constructed
and arranged to maintain the flex shaft assembly at-
tached to the knife 10 both in a condition where the blade
is driven and where the blade is not driven. The illustrated
latching collar comprises a latching ring 240 that is inte-
gral with the collar and functions to latch the flex shaft
assembly to the knife in the drive disconnected mode,
and a lever mechanism 242 for use in connecting the
blade to the drive.

[0054] In the illustrated knife 10 the connector 154
serves not only to secure the hand grip 152 to the knife,
but also to detachably secure the flex shaft assembly 22a
to the knife and to enable engagement and disengage-
ment of the flex shaft assembly and the pinion gear 22b.
The illustrated connector 154 is constructed and ar-
ranged to include a latching assembly 246 in the body
200 (see Figure 13). The latching assembly comprises
a latching plate 250 supported in a slot 251 that extends
into the body 200 transverse to the axis 42a, springs 252,
and a retainer pin 254 that secures the plate 250 in the
body 200. The plate is generally planar and has a circular
opening 256 that conforms to the connector bore 204.
One plate end 257 projects from the slot 251 while the
opposite plate end 258 extends toward the closed slot
end beyond the connector bore 204. The springs 252 are
disposed between the base of the slot and the adjacent
plate end 258. In the illustrated mechanism, the springs
252 are small helical coil springs that are compressed
between the slot base and the plate and urge the plate
to a position where part of the plate opening 256 is mis-
aligned with, and partially obstructs, the connector bore
204. The retainer pin 254 extends into the body 200
through the slot 251 and an elongated slot 260 in the
plate. The retainer pin 254 engages one end of the slot
260 to prevent the plate from being displaced from the
slot 251 by the springs 252.

[0055] When the flex shaft assembly is inserted into
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the knife handle, the flex shaft assembly is thrust into the
knife handle so that the shaft end assembly 224 moves
into the handle bore 180 and the disconnect spring 228
is compressed. As the collar 234 enters the connector
bore 204 the latching ring 240 is forced in to engagement
with the plate 250. The leading side of the latching ring
is frustoconical and as it moves into the bore 204 it wedg-
es the plate 250 toward the bottom of the slot 251 against
the springs 252. When the latching ring passes the plate,
the springs 252 force the plate to its initial position where
it again partly obstructs the bore 204. The trailing side of
the latching ring is planar and extends radially relative to
the axis 42a so that, when the flex shaft assembly tends
to be withdrawn from the knife, the plate 250 and latching
ring trailing side engage and prevent removal. When the
latch plate 250 and the latching ring 240 are engaged as
described, the flex shaft assembly and pinion gear are
not drivingly connected. Thus, the flex shaft assembly
may be latched to the knife handle without driving the
blade.

[0056] The lever mechanism 242 enables the flex shaft
assembly to be drivingly connected to, and disconnected
from, the knife blade under the control of the knife oper-
ator. The mechanism 242 comprises a pivot pin 262 con-
nected to the collar 234 and a lever 264 movable about
the pivot pin for moving the flex shaft assembly to and
away from the connected position. The illustrated pivot
pin 262 is integral with the collar and connected to the
collar by legs 266. The legs project away from the collar
so that the pin is supported with its axis extending at right
angles to the plane of the axis 42a and is spaced laterally
away from the axis 42a.

[0057] The illustrated lever 264 is an elongated sheet
metal member that is bent to form a semi-cylindrical bear-
ing section 270 that engages the pivot pin 262, a cam
face 272, and an arm section 274 that projects away from
the cam face along the knife handle.

[0058] When the flex shaft assembly is latched to the
knife and the operator decides to engage the flex shaft
assembly with the blade, the lever arm section 274 is
aligned with a slot 276 formed in the hand grip flange 190
and the flex shaft assembly 22a is manually thrust fully
into the handle bore 180 until the cam face 272 is located
adjacentthe connector face 210. The collar and flex shaft
end assembly shift further into the handle to connect the
end assembly with the pinion gear. The lever arm section
274 moves freely into proximity with the hand grip 152,
asillustratedin Figure 3. The operator squeezes the lever
arm section against the hand grip. The cam face 272
engages the connector face 210, The disconnect spring
228 is further compressed as the end assembly 224
moves into the handle so the end assembly is biased
away from the connected position.

[0059] So long as the operator continues to grip the
knife handle and lever arm section 274, the flex shaft
assembly and the pinion gear remain connected. When
the operator releases the lever arm, the disconnect
spring 228 forces the end assembly away from its con-
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nected position until the latch plate 250 and the latching
ring 240 re-engage with the flex shaft assembly in its
disconnected position, but latched to the knife. The lever
cam face 272 rides along the frustoconical connector
face 212 assuring that the lever arm section is separated
from the handle and does not impede the disconnecting
motion of the end assembly.

[0060] The latching assembly is manually operable to
enable removal of the flex shaft assembly from the knife.
In the illustrated knife, the knife operator depresses the
plate end 257 by finger pressure to align the plate opening
256 with the connector bore 204 against the spring force.
The flex shaft drive end is withdrawn through the bore
204 and aligned opening 256 without interference.
[0061] Thedrive coupling arrangementfortransmitting
drive from the flex shaft assembly to the pinion gear is
so constructed and arranged that the force exerted on
the end assembly by the disconnect spring 228 is more
than sufficient to separate the pinion gear 22b from the
pinion driving member 226. Referring to Figures 2, 3, 5
and 15, drive transmitting surfaces 280, fixed with respect
to the pinion gear, extend generally in the direction of the
axis 42a, with at least a portion of each drive transmitting
surface disposed on a radial line passing substantially
through the axis. In the illustrated knife the pinion gear
is formed with a hollow supporting shaft 282 that is ro-
tatable in the bearing 177 (Figure 15). The drive trans-
mitting surfaces 280 are formed on respective lobe-like
projections 284 that extend radially inwardly from the in-
ner surface of the pinion shaft 282. In the illustrated knife,
four equally spaced projections are disposed about the
axis 42a. The projections extend circumferentially a rel-
atively short distance about the axis 42a so that they are
spaced relatively widely apart.

[0062] The rotatable pinion driving member 226 de-
fines drive transmitting surfaces 290 engaging respective
drive transmitting surfaces 280 on the pinion gear. Each
surface 290 engages a surface 280 along at least part
of its axial extent. The drive transmitting surfaces have
at least a portion disposed on a radial line passing sub-
stantially through the axis 42a when the drive transmitting
surfaces 280, 290 are engaged. In the illustrated knife,
the pinion driving member 226 has a generally cylindrical
body and the drive transmitting surfaces 290 are formed
on lobe-like projections 292 that extend radially away
from the body. There are four projections 292 and when
the end assembly and pinion gear are connected, the
projections 292 move axially into the spaces between
the piriion shaft projections 284 and into driving engage-
ment with the surfaces 280.

[0063] The disconnect spring 228 biases the surfaces
280, 290 away from engagement with each other in that
the spring 228 urges the surfaces 290 in a direction axially
out of the pinion shaft 282. The lever mechanism 242,
when gripped by the knife operator, is effective to over-
come the disconnect spring bias and maintain the driving
member within the pinion shaft 282; but when the lever
mechanism is no longer gripped, the spring force discon-
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nects the drive surfaces.

[0064] Theradially extending drive transmitting surfac-
es 280, 290 engage with the driving forces transmitted
between them along lines of action that have no compo-
nent extending radially with respect to the axis 42a. The
result is that the frictional forces resisting separation of
the drive surfaces are minimized for any given amount
of torque transmission.

[0065] Thisis to be contrasted with other forms of drive
connection where, for example, a square cross section
drive transmitting member is inserted into a square hole
in a pinion shaft. In that case, the force transmitted be-
tween engaged driving faces is along a line of action hav-
ing a radial component and a component normal to the
radial component. The frictional forces between the en-
gaged faces are proportional to the resultant force trans-
mitted by the faces. These frictional forces are larger than
the frictional forces attributable to the component forces.
[0066] The illustrated knife 10 employs a lever mech-
anism 242 for use in connecting and disconnecting the
flex shaft assembly and pinion gear; but other construc-
tions can be employed. For example, the collar 234 can
be provided with a second latching ring—constructed like
the latching ring 240—in place of the lever mechanism.
In such an arrangement, the flex shaft assembly is thrust
into the bore 204 and latched in the disconnected position
as described above. When the operator decides to con-
nect the flex shaft assembly to the pinion gear, the shaft
assembily is thrust further into the bore 204 until the sec-
ond hatching ring has passed the latching plate 250. The
latching plate 250 and the second latching ring coact just
like the latching plate and latching ring 250 so that the
flex shaft assembly is latched to the knife in its connected
position. When the knife operator wishes to disconnect
the flex shaft assembly the latching plate is depressed
to unlatch the second latching ring.

[0067] While only a single embodiment of the invention
has been illustrated and described, various adaptations,
modifications, and uses of the invention may occur to
those skilled in the art to which the invention relates. The
intention is to cover hereby, all such adaptations, modi-
fications, and uses that fall within the scope of the ap-
pended claims.

Claims
1. A rotary knife (10) comprising:

a) an annular blade (12) having a central axis
(14) and an edge at one axial end (12a);

b) a blade support assembly (16);

c) a handle assembly (20) connected to said
blade support assembly (16);

d) a drive transmission (22) for rotating said
blade (12) about said axis (14); and

e) a steeling mechanism (60), said steeling
mechanism comprising
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e1) a steel assembly (64),

e2) a steel support (62) that supports said
steel assembly (64) for movement toward
and away from engagement with said blade
(12) along a first line of action (70), and
e3) a manually shiftable steel actuator
member (66) supported for movement rel-
ative to said handle assembly (20) along a
second line of action (72) that is neither par-
allel to, nor coextends with, said first line of
action (70).

The rotary knife (10) of claim 1, wherein said steel
actuator member (66) is engaged with said steel as-
sembly (64) so that shifting of the steel actuator
member (66) in the second line of action (72) causes
shifting of the steel assembly (64) from a retracted
position into engagement with said blade (12) along
said first line of action (70).

The rotary knife (10) of claim 1 or 2, wherein a biasing
mechanism (68) is provided for biasing the steel as-
sembly (64) into a/the retracted position away from
engagement with said blade (12).

The rotary knife (10) of claim 3, wherein the biasing
mechanism is a return spring (68).

The rotary knife (10) of any one of claims 1 to 4,
wherein the first line of action (70) is offset from the
second line of action (72) and spaced away from the
reach of an operators’s hand while holding the han-
dle assembly (20).

The rotary knife (10) of any one of claims 1 to 5,
wherein said steel actuator member (66) comprises
a manually engageable operating knob (92) and a
link (90,94) extending between the operating knob
(92) and the steel assembly (64) and mounted on
the steel support (62) for motion along the second
line of action (72).

The rotary knife (10) of claim 6, wherein said link
(90,94) comprises a pair of parallel legs (90a, 90b)
with end regions bent to extend at an obtuse angle
relative to the second line of action (72) and slidably
engaging the steel assembly (64) at diametrically
spaced engagement locations of a plunger (76)
thereof.

The rotary knife (10) of any one of claims 1 to 7,
wherein said steel assembly (64) includes a steel
element (80) having a convexly curved face (80a)
confronting the blade (12) and conforming to the ax-
ial end (12a) of the blade (12).
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Patentanspriiche

1.

Rotationsmesser (10), mit:

a) einer ringférmigen Klinge (12) mit einer Mit-
telachse (14) und einer Kante an einem axialen
Ende (12a),

b) einer Klingenhalterungsanordnung (16),

c) einer mit der Klingenhalterungsanordnung
(16) verbundenen Handgriffanordnung (20),

d) einem Antriebsgetriebe (22) zum Drehen der
Klinge (12) um die Achse (14), und

e) einem Wetz- bzw. Scharfmechanismus (60),
wobei der Wetz- bzw. Scharf-mechanismus um-
fasst:

e1) eine Stahlanordnung (64),

e2) eine Stahlhalterung (62), welche die
Stahlanordnung (64) fir eine Bewegung in
und auRer Eingriff mit der Klinge (12) ent-
lang einer ersten Wirkungslinie (70) haltert,
und

e3) ein manuell verschiebbares Stahlbeta-
tigungselement (66), das fiir eine Bewe-
gung in Bezug auf die Handgriffanordnung
(20) entlang einer zweiten Wirkungslinie
(72), die weder parallel zu der ersten Wir-
kungslinie (70) ist noch sich gemeinsam mit
dieser erstreckt, gehaltert ist.

Rotationsmesser (10) nach Anspruch 1, wobei das
Stahlbetatigungselement (66) mit der Stahlanord-
nung (64) so in Eingriff steht, dass ein Verschieben
des Stahlbetatigungselements (66) in der zweiten
Wirkungslinie (72) eine Verschiebung der Stahlan-
ordnung (64) aus einer zurlickgezogenen Position
zu einem Eingriff mit der Klinge (12) entlang der er-
sten Wirkungslinie (70) bewirkt.

Rotationsmesser (10) nach Anspruch 1 oder 2, wo-
bei ein Vorbelastungsmechanismus (68) zum Vor-
belasten der Stahlanordnung (64) in eine/in die zu-
rickgezogene Position auRer Eingriff mit der Klinge
(12) vorgesehen ist.

Rotationsmesser (10) nach Anspruch 3, wobei der
Vorbelastungsmechanismus eine Riickholfeder (68)
ist.

Rotationsmesser (10) nach einem der Anspriiche 1
bis 4, wobei die erste Wirkungslinie (70) von der
zweiten Wirkungslinie (72) versetzt und wahrend
des Haltens der Handgriffanordnung (20) aufier
Reichweite der Hand einer Bedienungsperson be-
abstandet ist.

Rotationsmesser (10) nach einem der Anspriiche 1
bis 5, wobei das Stahlbetatigungselement (66) einen



17 EP 1 527 853 B1 18

manuell in Eingriff zu nehmenden Betatigungsknopf
(92) und ein Verbindungsglied (90,94) umfasst, das
sich zwischen dem Betatigungsknopf (92) und der
Stahlanordnung (64) erstreckt und an der Stahlhal-
terung (62) fur eine Bewegung entlang der zweiten
Wirkungslinie (72) angebracht ist.

Rotationsmesser (10) nach Anspruch 6, wobei das
Verbindungsglied (90,94) ein Paar paralleler Schen-
kel (90a,90b) mit derart abgebogenen Endbereichen
aufweist, dass sie sich unter einem stumpfen Winkel
in bezug auf die zweite Wirkungslinie (72) erstrecken
und an diametral beabstandeten Eingriffsstellen ei-
nes StéRels bzw. Kolbens (76) der Stahlanordnung
(64) mit dieser im Gleiteingriff stehen.

Rotationsmesser (10) nach einem der Anspriiche 1
bis 7, wobei die Stahlanordnung (64) ein Stahlele-
ment (80) aufweist, das eine konvex gekrimmte Fla-
che (80a) hat, die der Klinge (12) gegeniiberliegt und
dem axialen Ende (12a) der Klinge (12) in der Form
angepasst ist.

Revendications

Couteau rotatif (10), comprenant :

a) une lame annulaire (12) ayant un axe central
(14) et une aréte a une extrémité axiale (12a) ;
b) un ensemble formant support de lame (16) ;
¢) un ensemble formant poignée (20) raccordé
a I'ensemble formant support de lame (16) ;

d) une transmission d’entrainement (22) pour
faire tourner la lame (12) autour de I'axe (14) ; et
e) un mécanisme d’affilage (60), le mécanisme
d’affilage comprenant :

e1) un ensemble formant affiloir (64),

e2) un support d’affiloir (62) qui supporte
'ensemble formant affiloir (64) de fagon
qu’il puisse se déplacer vers un engage-
ment avec la lame (12), ou s’en éloigner, le
long d’'une premiéere ligne d’action (70), et
e3) un organe d’actionnement d’affiloir (66)
déplacable manuellement, supporté de fa-
¢on a pouvoir se déplacer par rapporta l'en-
semble formant poignée (20) le long d’une
deuxieme ligne d’action (72), qui n’est ni pa-
ralléle ni coextensive a la premiere ligne
d’action (70).

2. Couteau rotatif (10) selon la revendication 1, dans

lequel I'organe d’actionnement d’affiloir (66) est en
prise avec I'ensemble formant affiloir (64), de fagon
que le déplacement de I'organe d’actionnement d’af-
filoir (66) le long de la deuxiéme ligne d’action (72)
provoque le déplacement de I'ensemble formant af-
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10

filoir (64) d’'une position rétractée jusqu’a une posi-
tion d’'engagement avec la lame (12), le long de la
premiére ligne d’action (70).

Couteau rotatif (10) selon la revendication 1 ou 2,
dans lequel un mécanisme de sollicitation (68) est
prévu pour solliciter 'ensemble formant affiloir (64)
dans une/la position rétractée, non engagée avec la
lame (12).

Couteau rotatif (10) selon la revendication 3, dans
lequel le mécanisme de sollicitation est un ressort
de rappel (68).

Couteau rotatif (10) selon 'une quelconque des re-
vendications 1 a 4, dans lequel la premiére ligne
d’action (70) est décalée de la deuxiéme ligne d’ac-
tion (72) et est hors d’atteinte de la main de 'opéra-
teur lorsque celui-ci tient 'ensemble formant poi-
gnée (20).

Couteau rotatif (10) selon 'une quelconque des re-
vendications 1 a 5, dans lequel 'organe d’actionne-
ment d'affiloir (66) comprend un bouton d’actionne-
ment (92) engageable manuellement, et une tige de
liaison (90, 94) qui s’étend entre le bouton d’action-
nement (92) et 'ensemble formant affiloir (64) et qui
est montée sur le support d’affiloir (62) de maniére
a se déplacer le long de la deuxieme ligne d’action
(72).

Couteau rotatif (10) selon la revendication 6, dans
lequel la tige de liaison (90, 94) comprend deux jam-
bes paralléles (90a, 90b) ayant des régions d’extré-
mité qui sont repliées de maniére a s’étendre suivant
un angle obtus par rapport a la deuxieme ligne d’ac-
tion (72) et qui sont engagées de maniére coulissan-
te avec I'ensemble formant affiloir (64), en des po-
sitions d’engagement diamétralement espacées sur
un piston (76) de ce dernier.

Couteau rotatif (10) selon I'une quelconque des re-
vendications 1 a 7, dans lequel 'ensemble formant
affiloir (64) comprend un élément formant affiloir (80)
ayant une face a courbure convexe (80a) dirigée
vers la lame (12) et épousant la forme de I'extrémité
axiale (12a) de la lame (12).
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