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DESCRIPTION

TECHNICAL FIELD

[0001] The present disclosure relates generally to poultry processing and more specifically to
automated machinery and methods for selectively severing tendons in a poultry leg prior to
stripping meat from the leg bones.

BACKGROUND

[0002] Methods of and apparatus for automatically deboning meat and obtaining meat from
poultry legs and thighs have been proposed by patent documents US 5277649, US 5401210,
and US 6699116. While these automated processes have performed in the past with some
degree of success, the mechanical complications and the necessary financial investment have
put these processes within reach of only the largest meat processing industries. More recently,
iImproved automated devices and processes for removing meat from an animal extremity such
as from the leg of a chicken has been proposed, In this process, a leg comprising a drumstick
and thigh i1s hung from a shackle by its ankle joint and the shackle and leg are moved along a
processing path sometimes referred to as a cut-up line. The tendons that extend from the
ankle joint are cut just below the ankle joint and the leg proceeds to a meat removal station. At
this station, the meat may be grasped by a meat stripper just below the ankle joint where the
cut has been made and the stripper 1Is moved away from the shackle and the ankle joint held
therein. In this way, the stripper strips the meat from the leg bone or tibia. Meat may then be
stripped from the thigh bone or femur, after which the stripped meat is collected for further
processing.

[0003] In addition to tendons attaching muscle to the ankle joint, a chicken leg also includes a
small bone known as the fibula (sometimes called the pin bone or needle bone) that extends
along the outside surface of the tibia. For the left leg, the fibula extends along one side of the
tibia while for the right leg the fibula extends along the opposite side of the tibia. It Is very
iImportant that the fibula not end up Iin the meat that is stripped from the leg and thigh because,
If eaten, this small bone can cause damage to the digestive track of a human. Further, much of
the fibula Is made of cartilage, which I1s not always detectable by bone detecting devices
downstream of a leg deboning machine. Accordingly, when cutting the tendons of the poultry
leg below the ankle joint before the meat is stripped, it is critically important that the fibula not
be cut In the process. In this way, the fibula remains with the tibia as the meat is stripped away
and does not find its way Into the stripped meat products that result from the process. In prior
leg deboning machines, cutting the tendons while virtually never cutting the fibula or its
attaching cartilage has posed problems and has resulted in some cases In undetected pieces
of the fibula ending up In the final boneless meat product. US5203736 discloses a method for
processing poultry legs in the form of at least one of whole legs and drumsticks comprising at
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least one bone, a splint bone (fibula), tendons and ligaments, and meat, and defining a distal
and a proximal end, for the purpose of gaining the meat therefrom, the method comprising the
steps of severing the tendons and ligaments extending along the drumstick bone at said distal
end area thereof and subsequently stripping off the meat by a relative movement between said
bone and said meat, which relative movement is directed towards said proximal end of said
drumstick bone, wherein said severing step iIs performed without severing a tendon which
forms a continuation of said splint bone In the direction, towards said distal end..

[0004] Accordingly, a need exists for a method and apparatus for selectively cutting the
tendons of a poultry leg prior to a meat stripping operation while virtually never cutting the
fibula In the process of cutting the tendons. It i1s to the provision of a method and apparatus
that addresses this need that the present invention is primarily directed.

SUMMARY

[0005] Briefly described, a method Is disclosed for cutting tendons within the drumstick of a
poultry leg (which 1s made up of the drumstick and the thigh) while leaving the small fibula
bone uncut and connected to the tibia bone of the drumstick. The method will be described
herein within the context of a chicken leg, although it may apply to other poultry in general.

[0006] The drumstick of the leg has a first side facing in the direction of the thigh, a second
side opposite the first side, a third side to the left of the thigh and a fourth side to the right of
the thigh. The fibula may extend within the drumstick either along the third or left side or along
the fourth or right side depending upon whether the chicken leg is a right leg or a left leg. The
method Is particularly applicable to a modern high speed poultry processing line and includes
suspending the chicken leg from a shackle by the ankle joint at the end of the drumstick.

[0007] The shackle and chicken leg are moved in a downstream direction along a processing
path. For purposes of this disclosure, the direction facing transversely away from the
processing path toward worker stations Is referred to as the outside of the processing path
while the opposite direction facing away from worker stations is referred to as the inside of the
processing path. The chicken leg is initially oriented with its first side facing the outside of the
processing path and its second side facing the opposite direction toward the inside of the
processing path. The meat and tendons extending along the first side and the meat and
tendons extending along the second side of the drumstick are then cut just below the ankle
joint, preferably with sharp rotary blades disposed on either side of the processing path. These
blades may cut to the bone of the drumstick since a fibula bone will never extend along either
of these two sides.

[0008] The shackle and chicken leg are next reoriented so that the third side of the drumstick
faces generally toward the outside of the processing path. The meat and tendons are next
engaged on the fourth side (opposite the third side) by an articulating pincher, which
progressively pushes and stretches the meat and tendons of the drumstick outwardly away
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from the third side of the drumstick. However, a fibula extending along the third side of the
drumstick Is not stretched outwardly by the pincher and remains in position extending closely
along the tibia. The pushed out meat and tendons form a bulge on the third side of the
drumstick and the bulge is cut just below the ankle joint, preferably again with a rotary blade.
However, the blade does not cut completely to the tibia bone during this third cutting step.
Accordingly, If there is a fibula bone extending along the third side of the drumstick; it is not cut
when the bulge containing meat and tendons are cut by the blade.

[0009] The shackle and chicken leg are then reoriented again so that the fourth side of the
drumstick faces generally toward the outside of the processing path. The drumstick is again
engaged by a pincher on its third side opposite the fourth side, which pushes and stretches the
meat and tendons outwardly away from the fourth side of the drumstick. The pushed out meat
and tendons form a bulge on the fourth side of the drumstick and the bulge iIs then cut just
below the ankle joint by a rotary blade. Again, the rotary blade does not cut to the bone so that
If a fibula is present on this fourth side of the drumstick, it is not cut when the bulge containing
meat and tendons are cut.

[0010] It will thus be seen that the meat and substantially all of the tendons of the chicken leg
are cut around all four sides of the drumstick. Fibula bones, which can extend either along the
third or fourth side of the drumstick, are not cut but are left intact adjacent the tibia. As a result,
the fibula or pieces of the fibula or its attaching cartilage are not stripped away and do not
become embedded in the boneless meat product that results when meat is stripped away from
the bones of the chicken leg. Instead, the fibula bones remain attached to the tibia bones. An
apparatus for performing the method of the invention also is disclosed and forms a part of the
Invention. The apparatus comprises various elements that perform each step of the method,
as described in more detail below.

[0011] Thus, a unique method and apparatus Is disclosed for selectively cutting tendons of a
chicken leg without cutting the fibula or its attaching cartilage. The fibula therefore does not
end up in a boneless meat product that results when the meat is stripped from the bones of the
chicken leg. These and other aspects, features, and advantages of the invention will be better
understood upon review of the detailed description set forth below taken in conjunction with the
accompanying drawing figures, which are briefly described as follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]
Fig. 1 i1s a side view of a poultry leg showing internal bones and tendons in phantom lines.

Figs. 2A through 2H lllustrate sequentially the steps of a selective tendon cutting method
according to the present disclosure.

Fig. 3 1s an enlarged partially sectioned view of a poultry leg with tendons having been cut
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according to the process illustrated in Figs. 2A through 2H

Fig. 4 1s a perspective view of one embodiment of an apparatus positionable along a poultry
processing line for carrying out the methodology of the invention.

Fig. 5 I1s a perspective view of the apparatus of Fig. 4 from a different angle illustrating the
cutting stations and the articulating pinchers.

Fig. 6 1s an enlarged perspective showing a cutting station of the apparatus of Fig. 4 and
llustrating the mechanism for articulating the pinchers of the apparatus.

Fig. 7 1s a perspective view of one of the pinchers illustrating the cam follower that rides in a
corresponding cam track to affect articulation of the pinchers.

Fig. 8 lllustrates an indexable shackle assembly of the apparatus for carrying poultry legs in the
processing direction.

DETAILED DESCRIPTION

[0013] Referring now In more detall to the drawing figures, wherein like reference numerals
Indicate like parts throughout the several views, Fig. 1 illustrates a poultry leg and In this
particular case, the leg of a chicken, from which meat is to be removed In a meat stripping
operation. The chicken leg 11 in Fig. 1 1s made up of the drumstick 12 bearing drumstick meat
18 and the thigh 13 bearing thigh meat 19. The thigh meat 19 surrounds a thigh bone known
as the femur 22 and the drumstick meat 19 surrounds a bone known as the tibia 21. The
chicken leg 11 has previously been cut from a chicken carcass in such a way that the femur 22
terminates at its free end in a hip joint 17 and the tibia 21 terminates at its free end in an ankle
joint 14. The two bones meet within the chicken leg at the knee joint 16.

[0014] Within the drumstick 12 are a plurality of tendons 23 that connect to the tibia 21 near
the ankle joint 14 and extend therefrom generally along the length of the drumstick to attach to
muscles within the meat of the drumstick. Also contained within the drumstick meat is the small
fibula bone 24. The fibula extends along the outside of the tibia; that Is, along the side that
faces out when a chicken iIs standing. Thus, the fibula may extend along either the right side or
the left side of the tibia depending upon whether the leg is a left or a right leg. The leg
llustrated in Fig. 1 is thus a right leg oriented with the thigh facing to the right and the fibula 24
extending along the outside of the tibia 21. A left leg Is essentially a mirror image of the right
leg and i1s not shown separately in the drawings.

[0015] In preparation for removing the thigh and drumstick meat from the tibia 21 and femur
22, the meat 18 and tendons 23 are cut around the tibia at or about the location of dashed
section line 26. Mechanical strippers may subsequently clamp around the tibia at the location
of the cut and, while the ankle joint is held in a shackle, the strippers are moved away from the
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ankle joint thereby stripping the meat from the drumstick 12. The thigh meat 19 may be
stripped from the thigh bone In a similar way. As mentioned above, however, while the tendons
23 need to be cut so that the meat can be stripped cleanly from the tibia 21, it is very important
that the attaching cartilage of the fibula 24 not be cut at the same time. In this way, the fibula
stays attached to the tibia when the meat is stripped away and does not end up Iin the resulting
boneless meat product where it can go undetected and can represent a danger to consumers
If eaten.

[0016] Figs. 2A through 2H Illustrate sequentially one embodiment of the method of the
present invention for cutting tendons in preparation for a meat stripping operation without also
cutting the fibula. Each of these figures is a partial cross section of the chicken leg 11 of Fig. 1
taken along section line A-A and looking down from the top. The drumstick 12 is visible with the
tibia 21 surrounded by drumstick meat 18. Numerous tendons 23 extend within the drumstick
meat 12 generally spaced around the tibia 21 and the fibula 24 extends generally along the
outside of the tibia 21. The chicken leg 11 i1s moved progressively along a processing path In
downstream direction 31 by an overhead conveyor, as indicated by the arrows above the
frames of the sequence. The steps of the method are carried out as the chicken leg moves
along the processing path. Figs. 2A - 2H show the methodology carried out on a right leg
wherein the fibula extends on one side of the tibia. It will be understood that for a left leg, the
fibula will extend along the opposite side of the tibia, but the methodology i1s the same for both
left and right legs.

[0017] In Fig. 2A, the chicken leg 11 is initially oriented as shown with the thigh and second
side of the drumstick facing generally toward the outside of the processing path. The first side
of the drumstick faces in the opposite direction toward the inside of the processing path. A third
side of the drumstick (bearing the fibula 24 in this case) faces generally Iin the direction of the
processing path (i.e. to the left) and a fourth side of the drumstick faces In the opposite or
upstream direction. The drumstick 12 initially encounters a first rotary blade 60 on its first side,
which makes a first cut 36 (Fig. 2B) to slice the meat and tendons on the first side of the
drumstick. Shortly after the first cut 36 iIs made, the second side of the drumstick encounters a
second rotary blade 59 on the outside of the processing path. The second rotary blade 59
makes a second cut 37 (Fig. 28) to slice the meat and tendons along the second side of the
drumstick. For these first two cuts, the tibia 21 may encounter the rotary blades 60 and 59 as
the blades cut through the meat and tendons and the blades 60 and 59 may track and ride
over the curvature of the tibia 21. In other words, the first two cuts may be made "to the bone”
without affecting the fibula 24, which will never extend along the first and second sides of the
drumstick.

[0018] After the first two cuts shown In Fig. 2A, the chicken leg Is indexed by 90 degrees as
Indicated by arrow 29 In Fig. 2B so that the third side of the drumstick and the meat and
tendons therein face toward the outside of the processing path. Since the chicken leg shown In
Figs. 2A - 2H i1s a right leg; the fibula 24 extends along the tibia 21 on this third side of the
drumstick, as illustrated in Fig. 2B. Accordingly, the next cut to be made must be made Iin such
a way that the tendons 23 on the third side of the drumstick are cut but the fibula 24 1s not cut
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but rather 1s left intact.

[0019] After being iIndexed as shown In Fig. 2B, the chicken leg continues to advance along
the processing path until the drumstick is engaged on its fourth side opposite the third side by
an articulating pincher assembly 82, which moves synchronously along the processing path 31.
The pincher assembly 82 has jaws 83 that are yieldably spring biased together by a spring 92
and Is articulated or otherwise advanced, as detailed below, toward the drumstick in direction
100. When the jaws of the pincher assembly engage the meat of the drumstick, they begin to
open as their points slide around the drumstick. In the process, the meat and tendons of the
drumstick are pushed around the bone by the points of the jaws until the meat and tendons
stretch toward the outside of the processing path to form a bulge 98 (which may be
exaggerated somewhat in the drawings for clarity). The meat and tendons are thus stretched
out significantly beyond the position of the fibula 24.

[0020] Referring to Fig. 2D, with the meat and tendons held in their bulged configuration, the
drumstick encounters a third rotary blade 159 along the outside of the processing path. The
rotary blade 159 i1s positioned to slice through the meat and tendons located within the bulge
but not to cut completely to the bone or tibia of the drumstick. In this way, the meat and
tendons within the bulge are cut, but the depth of the cut does not extend to the tibia and fibula
and does not cut the fibula 24. As a result, the fibula 1s left intact while the meat and tendons
within the bulge are cut.

[0021] After the third cut Is made by the third rotary blade 159, the chicken leg is indexed 180
degrees, which In the lllustrated embodiment Is accomplished through a first 90 degree
Indexing 28 (Fig. 2E) followed by a second 90 degree indexing 27 (Fig. 2F) as the chicken leg
moves along the processing path. This orients the drumstick with its fourth side facing the
outside of the processing path as shown in Fig. 2F. The drumstick IS again engaged by the
articulating pincher assembly 82, which, as before, pushes and stretches the meat and
tendons into a bulge 99 (which again may be exaggerated in the figures for clarity) facing the
outside of the processing path. With the meat and tendons held in this bulged configuration,
the drumstick encounters a fourth rotary blade 259. As with the third rotary blade 159, the
fourth rotary blade 259 slices through the meat and tendons within the bulge but the drumstick
IS positioned so that the blade does not cut to the tibia bone or the fibula extending therealong.
In the Illustrated embodiment where a right leg iIs used for illustration, the fibula 24 i1s not
located on the fourth side of the tibia facing the fourth rotary blade 259. However, when left
legs are processed, the fibula 24 will be located on this fourth side and the blade will pass over
and not cut the fibula. The process of this invention thus functions equally well for right and left
chicken legs.

[0022] From the forgoing discussion, it will be seen that four cuts are made on the four sides of
the drumstick. The two cuts on sides of the drumstick that do not contain a fibula bone may be
made to the bone to insure that the meat and tendons on this side are completely cut.
However, the two cuts made on the sides of the drumstick where a fibula may extend are not
made to the bone so that a fibula on either of these sides is not cut but rather left intact. This iIs
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perhaps best illustrated in Fig. 3, which comprises an enlarged image of the chicken leg 11
after having been processed and cut as described. Here, it iIs seen that the first cut 36 and the
second cut 37 have been made to the bone and have severed the meat and tendons along the
opposing first and second sides of the tibia where the fibula is not located. However, the third
cut 38 and the fourth cut 39 do not extend to the tibia bone so that the fibula 24, which may be
on either of the sides of these cuts, Is not severed. Meat can now be stripped from the tibia in a
subsequent meat stripping operation and the fibula bone i1s not stripped away but stays
attached to the tibia bone. The fibula thus does not end up In the boneless meat product
produced by the stripping operation.

[0023] Fig. 4 1s an isometric view of one embodiment of an apparatus or pre-cut station 41 for
location along a poultry processing line to carry out the method described above. Chicken legs
to be processed are suspended by their ankle joints 14 (Fig. 1) from Indexable shackle
assemblies 44. The shackle assemblies 44 are attached to a chain that, in turn, moves along
an overhead conveyor 43 In a processing direction 46. While only one shackle assembly 44 is
shown for simplicity in Fig. 4, it will be understood that a plurality of spaced apart shackle
assemblies are attached to the conveyor chain so that multitudes of chicken legs can be
processed sequentially as they move along the processing path through the apparatus 41.

[0024] The apparatus 41 generally comprises a first cutting station 40 supported by a metal
support 45 that 1s attached to a main frame 42 of the processing line. The first cutting station
40 I1s located on the Inside of the processing path or the side facing toward the interior of the
machine. A second cutting station 47 is located just downstream of the first cutting station 40
and I1s supported by a support 51 attached to the main frame 42. The second cutting station is
located on the outside of the processing path. A third cutting station 48 downstream of the
second cutting station 47 Is supported by support 52 and also Is located on the outside of the
processing path. Finally, a fourth cutting station 49 is located downstream of the third cutting
station 48 on the outside of the processing path and supported by support 53. The cutting
stations themselves will be described in more detail below.

[0025] On the Inside of the processing path is an articulating pincher assembly 55 that Is
suspended from the main frame 42 by supports 57. The articulating pincher assembly 55
comprises a plurality of pinchers 56 that are aligned and move In synchronization with the
Indexable shackle assemblies 44. Thus, one of the pinchers 56 moves along with a chicken leg
suspended from each shackle assembly on the inside of the processing path 46. As detailed
below, the pinchers are extendable and retractable toward and away from adjacent chicken
legs to engage the legs and stretch meat and tendons into a bulge to be cut at the third and
the fourth cutting stations 48 and 49. The operation of the pincher assembly 55 and pinchers
56 will be described In more detail below.

[0026] Fig. 5 Is an isometric view of the processing station 41 looking generally In the
upstream direction and with various components of the apparatus removed for clarity. The
Indexable shackle assembly 44, which for the most part is known In the art, includes a carriage
70 that I1s suspended by support wings 69 and 71 from a moving overhead chain 65 (Fig. 8). A
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shaft 6/ extends rotatably through the carriage 70 and is fixed at its upper end to an indexing
block 68. A shackle 64 is fixed to the bottom end of the shaft 67 and includes a back plate 60
and a pair of spaced apart upstanding front prongs 66. It will thus be seen that when the
Indexing block is rotatably indexed, the shackle also is indexed. As best shown In Fig. 8, the
shackle 64 is configured to receive the ankle bone 14 of a chicken leg 11 and to secure it firmly
between the prongs 66 and the back plate 60. In this way, the ankle bone does not rotate or
spin In its shackle when the shackle 1s indexed. Consequently, the chicken leg itself Is indexed
more precisely each time the indexing block 68 Is indexed.

[0027] Referring again to Fig. 5, the shackle assembly iIs moved in the downstream direction
46 with its indexing block 68 moving between a pair of rails 98 and 99. A first indexing pin 74
projects inwardly from the rail 99 and is located along the processing path between the second
cutting station 47 and the third cutting station 48. A pair of indexing pins 76 project inwardly
from the rail 99 and this pair of indexing pins are located along the processing path between
the third cutting station 48 and the fourth cutting station 49. As the shackle assembly 44 moves
along the processing path, a chicken leg that has been hung by a worker from the shackle 64
passes the first and second cutting stations 40 and 47, is indexed 90 degrees counterclockwise
by engagement of the indexing block 68 with the first indexing pin 74, passes the third cutting
station 48, Is indexed 180 degrees counterclockwise by sequential engagement of the indexing
block 68 with the two Indexing pins 76, and passes the fourth cutting station 49.

[0028] Each of the cutting stations is substantially the same and, as shown at the fourth cutting
station 49 In Fig. 5, comprises an electric motor 58 that drives a disc-shaped rotary knife blade
259 through a drive train that includes a belt 61 and a pulley 62. The height and position of
each of the cutting stations preferably is adjustable to accommodate legs of different sizes. A
guide rall 63 extends along the processing path and passes beneath and inside the cutting
edges of rotary blades 159 and 259 of the third and fourth cutting stations 48 and 49. The
guide rail engages each chicken leg suspended from a shackle 64 to position the drumstick
relative to the rotary blades so that the blades will cut to a uniform predetermined depth. A
section of the guide rail between the third and fourth cutting stations is displaced away from the
processing path so that it will not interfere with the indexed rotation of chicken legs between
the third and fourth cutting stations.

[0029] A pincher assembly 55 Is located Inside the processing path and carries an array of
articulating pinchers 82. Pinchers 82 are mounted to an endless chain 81 and are moved In a
clockwise direction by a motor 84. The flight of the endless chain adjacent the third and fourth
cutting stations thus moves in the downstream direction 46. Each pincher 82 is positioned on
the chain 81 to align with a corresponding one of the shackle assemblies 44 and the chain is
driven In synchronization with the shackle assemblies. In this way, each pincher 82 maintains
its alignment with its corresponding shackle assembly as the two move In the processing
direction 48 past the third and fourth cutting stations 48 and 49. The pinchers 82 preferably are
positioned horizontally to align just beneath with the rotary blades 159 and 259 of the of the
third and fourth cutting stations 48 and 49. Each pincher assembly comprises a pair of jaws 83
(Fig. 7) that are yieldably spring biased into engagement such that the sharp rather thin points
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99 of the jaws engage one another.

[0030] A cam and cam follower mechanism 86 (Fig. 6) within the pincher assembly 55 causes
each pincher to extend outwardly toward the rotary blade 159 of the third cutting station 48 as
the pincher passes the third cutting station. Each pincher is then retracted to make room for a
chicken leg to be rotatably indexed after passing the third cutting station (see arrow 101).
Similarly, each pincher Is extended again toward the rotary blade 259 of the fourth cutting

station 49 as the pincher passes the fourth cutting station and then retracted as generally
Indicated by arrow 102.

[0031] The just described apparatus functions generally as follows to affect the four cuts 36,
37, and 38 and 39 (Fig. 3) as chicken legs are conveyed along the processing path. A worker
hangs a chicken leg to be cut from the shackle of a shackle assembly at a location upstream of
the apparatus. In some cases, the chicken leg may previously have been cut longitudinally
along the drumstick to loosen meat around the tibia, but this is not necessarily a requirement of
the process. At this location, the prongs 66 of the shackle are facing toward the outside of the
processing path toward the worker. The chicken leg is hung with its thigh meat facing the
outside of the processing path toward the worker. Accordingly, the fibula or pin bone will either
be on the right side or the left side of the tibia from the worker's perspective depending upon
whether the chicken leg 1s a right leg or a left leg. The suspended chicken leg Is conveyed by
the shackle assembly first past the rotary blade 60 of the first cutting station 40. The rotary
blade 60 Is positioned to make the first cut 36 through the meat and tendons of the chicken leg
on the side opposite the thigh. As mentioned earlier, this cut can be made to the bone since
there I1s no fibula extending along this side of the tibia.

[0032] After the first cut 36 I1s made, the chicken leg Is carried immediately past the second
cutting station 47, which likewise cuts the meat and tendons in the drumstick on the second
side of the chicken leg to form the second cut 37 (Fig. 3). Again, this second cut can be to the
bone since the fibula is not located on this side of the tibia. After the first and second cuts, the
turning block 68 of the shackle assembly passes turning pin 74, which indexes the shackle 64
and the suspended chicken leg through 90 degrees In a counter-clockwise direction. The
Indexed chicken leg then Iis engaged by the guide bar 63 before passing the rotary blade 159
of the third cutting station 48. The guide bar stabilizes the drumstick and, more importantly,
positions it so that the cutting edge of rotary blade 159 will not cut to the tibia bone but instead
will only cut to a predetermined depth spaced from the tibia and fibula. In other words, the
drumstick is positioned so that the blade 159 will not cut completely to the tibia bone.

[0033] Just before encountering the third rotary blade 159, one of the pinchers is articulated to
extend outwardly and to engage the drumstick of the chicken leg on the side of the drumstick
opposite the blade. As the pincher continues to extend outwardly, its jaws are forced to open
progressively as they move around the drumstick and then the jaws begin to close as the
points of the jaws move past the tibia of the drumstick. As discussed In detail above, this
causes the meat and tendons in the drumstick to be pushed and stretched by the points of the
pincher jaws Into a bulge of meat containing tendons with the bulge facing the approaching
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rotary blade 159. As the chicken leg passes the rotary blade 159, the blade slices through the
bulge of meat and tendons, but does not cut completely to the bone. As a result, the meat and
tendons are cut, but a fibula or pin bone extending along the tibia is not cut.

[0034] After passing the third cutting station 48, the indexing block 68 passes the two indexing
pins /6 In sequence. This indexes the shackle 64 and the chicken leg suspended therefrom
through two 90 degree increments in a counter-clockwise direction for a total rotation of 180
degrees. The chicken leg thus becomes oriented as shown In Fig. 2F with its fourth side facing
the outside of the processing path and engages the guide bar 63 In this orientation. As before,
the guide bar 63 Is located to position the drumstick so that the fourth rotary blade 259 will not
cut completely to the tibia bone or the fibula when the fourth cut is made.

[0035] Just before encountering the fourth rotary blade 259, one of the pinchers again iIs
articulated to extend outwardly and to engage the drumstick of the chicken leg on the side of
the drumstick opposite the blade. As the pincher continues to extend outwardly, its jaws are
forced to open progressively as they move around the drumstick and then begin to close as
the points of the jaws move past the tibia of the drumstick. Once again, this causes the meat
and tendons in the drumstick to be pushed and stretched by the points of the pincher jaws into
a bulge of meat containing tendons that faces the approaching rotary blade 259. As the
chicken leg passes the rotary blade 259, the blade slices through the bulge of meat and
tendons, but does not cut completely to the tibia bone or the fibula because of being positioned
by the guide bar 63. As a result, the meat and tendons are cut, but a fibula or pin bone
extending along the tibia 1s not cut. In the example of Fig. 2, there i1s no fibula on this fourth
side of the tibia, but roughly half of the chicken legs will have a fibula on this side because they
will be an opposite side leg. After the fourth cut, the pincher 82 I1s again retracted and moves
around to the back flight of its endless chain for the next successive cycle.

[0036] Figs. 6 and 7 illustrate in more detail the pinchers 82 and pincher mechanism. Referring
first to Fig. 7, each pincher 82 comprises a carrier block 96 that attaches to the endless chain
81. A generally T-shaped arm 94 is slidably mounted to the carrier block 96 such that it can
extend and retract relative to the carrier block in the direction indicated by arrow 100. A cam
follower 97 1s mounted to the arm 94 such that movement of the cam follower causes
extension and retraction of the arm 94. A pair of pincher jaws 83 Is pivotally mounted to the
arm 94 by means of pivot pins 89 and 91. The jaws 83 are thus able to pivot together and
apart as indicated by arrows 93. A spring 92 extends between the jaws 83 and biases the jaws
yieldably to their closed position shown in Fig. 7. In this position, the rather sharp thin points 99
of the jaws engage one another but can be moved apart when the jaws pivot against the bias
of the spring 92.

[0037] Referring to Fig. 6, a plurality of pinchers 82 are each mounted to the endless chain 81
within the pincher assembly. A cam track 86 Is mounted within the pincher assembly and is
formed with a downwardly facing track (not visible) into which the cam followers 97 of the
pinchers 82 extend. The track is shaped to cause each pincher 82 to extend outwardly as
Indicated by arrow 87 toward the blades 159 and 259 as the pincher moves past the third and
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fourth cutting stations and then to retract as indicated by arrow 88. In operation, each pincher
extends to engage the drumstick of a chicken leg just before the drumstick is cut by the blade
of one of the cutting stations. The jaws of the pincher spread against the bias of the spring 92
to accommodate drumsticks of different thicknesses and shapes. In doing so, the points 99 of

the jaws push and stretch the meat and tendons of the drumstick into a bulge facing the blade
as described above.

[0038] Fig. 8 illustrates perhaps more clearly the indexing shackle assembly 44. Indexing
shackle assemblies of this general type are known In the art and need not be described In
great detaill here. The shackle assembly 44 includes a carriage 70 that Iis attached by wings 71
and 69 to a conveyor chain 65 that i1s driven In the processing direction 46. As mentioned, a
shaft 67 extends through the carriage 70 and is fixed to an indexing block 68 at its top end. A
shackle 64 is fixed to the bottom end of the shaft 67/ and rotation of the indexing block 68
causes corresponding rotation of the shackle 64. Magnets, detents, or other devices between
the Indexing block 68 and the carriage 70 may be arranged to hold the indexing block and thus
the shackle in any one of several indexed orientations If desired. However, this Is not a
limitation of the invention since the rails 98 and 88 guide the indexing blocks and retain them In
one orientation until they are indexed by the indexing tabs 74 and 76.

[0039] The Indexing block rides between rails 98 and 99 and indexing tabs 74 and 76 project
iInwardly at predetermined locations along the rail 99. The indexing block 68 Is formed with
radial slots at its corners. VWWhen the indexing block passes an indexing tab, the tab catches one
of the corner slots of the indexing block, which causes the indexing block and the shackle to
Index 90 degrees to its next indexed orientation. In the present invention, and as detailed
above, the indexing block is indexed once through 90 degrees by indexing pin 74 between the
second and third cutting stations and is indexed twice through 180 degrees between the third
cutting station and the fourth cutting station.

[0040] Fig. 8 also illustrates a chicken leg 11 suspended by its ankle joint from the shackle 64.
The ankle joint 14 is held firmly between the prongs 66 and the back plate 60 of the shackle,
which ensures that the chicken leg does not twist in the shackle during indexing. As shown, the
chicken leg is oriented within the shackle with its thigh meat facing generally in the direction of
the prongs 66 so that the four cuts 36, 37, 38, and 39 can be made along the appropriate
sides of the drumstick as detailed above.

[0041] The Invention has been described herein In terms of preferred embodiments and
methodologies considered by the inventors to represent the best modes of carrying out the
invention. It will be understood by the skilled artisan, however, that a wide range of
modifications or substitutions might be made In the illustrated embodiments within the scope of
the Invention. For example, the cuts may be made in a different order and/or the chicken leg
Indexed In a different direction or both directions If desired. Any of the cuts can be made on
either side of the processing path. The method and apparatus detailed herein is well suited to
the processing of chicken legs, but may be applied to turkey legs, fowl legs, or indeed to any
meat product that requires selective cutting around a bone for the removal of meat from the
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bone. These and other additions, deletions, substitutions, and modifications may well be made

by the skilled artisan without departing from the scope of the invention as set forth Iin the
claims.
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Patentkrav
1. Fremgangsmade til skering af kgd (18) og sener (23), der omgiver et skinneben (21) af
et fjerkreebens (11) larben (12) uden skaring af et legben (24), der strekker sig langs
skinnebenet, hvilken fremgangsmade er kendetegnet ved, at den omfatter fglgende trin:

(a) skubning og strekning af kgdet (18) og senerne (23) 1 retning af legbenet (24) for
at danne en udbuling (98; 99), der indeholder kgd og sener; og

(b) skaering gennem udbulingen (98; 99) til en dybde adskilt fra skinnebenet (21) og
legbenet (24), hvor trin (a) omfatter at bringe kgdet (18) og senerne (23) 1 indgreb med en

klemme (56, 82) pa en side modsat legbenet (24) og at tvinge klemmen 1 retning af l&gbenet.

2. Fremgangsmade ifglge krav 1, hvor trin (b) omfatter placering af skinnebenet (21) pa
en sadan made, at skinnebenet er adskilt fra et knivblads (159; 259) bane og bevages mod

knivbladet og udbulingen (98; 99) i forhold til hinanden, saledes at knivbladet skarer gennem

udbulingen.

3. Fremgangsmade ifglge et hvilket som helst af kravene 1 eller 2, hvor larbenet (12) har
fgrste og anden sider, hvor legbenet (24) 1ikke er placeret, og tredje og fjerde sider, hvor

legbenet (24) strekker sig langs én heraf, hvilken fremgangsmade endvidere omfatter fglgende

trin:

(c) ophangning af larbenet (12) fra dets ankelled (14);

(d) bevagelse af det oph@ngte larben 1 en nedstrgmsbehandlingsretning (31, 46);

(e) skaering at kgdet (18) og senerne (23), der strekker sig langs den fgrste side at
larbenet:;

(1) skering af kgdet (18) og senerne (23), der straekker sig langs den anden side af
larbenet, og hvor trin (a) og (b) omfatter:

(g) skubning og straekning af larbenets (12) kgd (18) og sener (23) for at danne en
udbuling (98), der rager frem 1 retning af den tredje side af larbenet;

(h) skaering gennem kgdet og senerne 1 udbulingen (98), der rager frem 1 retning af den
tredje side, mens det sikres, at snittet ikke gar helt ind til skinnebenet (21);

(1) skubning og straekning af larbenets (12) kgd (18) og sener (23) for at danne en
udbuling (99), der rager frem 1 retning af den fjerde side af larbenet; og

(1) skering gennem kgdet og senerne 1 udbulingen (99), der rager frem 1 retning af den

fierde side, mens det sikres, at snittet ikke gar helt ind til skinnebenet (21).
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4. Fremgangsmade ifglge krav 3, hvor trin (¢) omfatter opha@ngning af larbenet (12) 1 dets
ankelled (14) {fra en bgjle (44).

S. Fremgangsmade ifglge krav 4, hvor bgjlen (44) er udformet til at forhindre rotation af
ankelleddet (14) 1 bgjlen.

6. Fremgangsmade ifglge krav 5, hvor trin (d) omfatter at bevaege bgjlen (44) 1
nedstrgmsretningen (31, 46).

7. Fremgangsmade ifglge krav 6, hvor trin (e) omfatter skering af kgdet (18) og senerne
(23) 1 alt vaesentligt til skinnebenet (21).

3. Fremgangsmade ifglge krav 3, hvor trin (e) omfatter at bringe larbenet (12) 1 indgreb
med et knivblad (60).

9. Fremgangsmade ifglge krav 8, hvor trin (f) omfatter at bringe larbenet (12) 1 indgreb
med et knivblad (59).

10.  Fremgangsmade ifglge krav 8, hvor trin (h) omfatter at bringe udbulingen (98) 1 indgreb
med et knivblad (159).

11.  Fremgangsmade ifglge krav 8, hvor trin (j) omfatter at bringe udbulingen (99) 1 indgreb
med et knivblad (259).

12. Fremgangsmade ifglge krav 3, hvor trin (g) omfatter at bringe larbenet (12) 1 indgreb
med en elastisk forspaendt klemme (56, 82) fra den fjerde side af larbenet og at tvinge klemmen

mod den tredje side af larbenet.

13. Fremgangsmade ifglge krav 3, hvor trin (i) omfatter at bringe larbenet (12) 1 indgreb
med en elastisk forspaendt klemme (56, 82) fra den tredje side af larbenet og at tvinge klemmen

mod den fjerde side af larbenet.

14. Fremgangsmade ifglge krav 3, der endvidere omfatter dannelse af et langsgdende snit 1

larbenets (12) kad (18) eller 1 benets (11) kgd fgr skubning og straekning af kgdet og senerne.
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15. Anordning (41) til skering af ked (18) og sener (23), der omgiver et skinneben (21) af
et fjerkraeben (11) uden skaering af et legben (24 ), der straekker sig langs en side af skinnebenet,
hvilken anordning omfatter:

en transportgr (43) til bevagelse af benet (11) langs en behandlingsbane (31, 46); og
kendetegnet ved endvidere at omfatte:

en klemme (56, 82), der er udformet til at ga i indgreb med benet, nar det bevager sig
langs behandlingsbanen

og til at tvinge benets kgd og sener progressivt 1 retning af den anden knogle, hvorved
der dannes en udbuling (98; 99), der indeholder kgd og sener; og

et knivblad (1359; 259), der er udformet til at skere gennem udbulingen, der indeholder
kgd og sener, til en dybde, der er adskilt fra skinnebenet og laegbenet.

16.  Anordning ifglge krav 15, der endvidere omfatter en fgring (63), der er udformet og
placeret til at ga 1 indgreb med benet (11) og holde det 1 en position, hvor skinnebenet (21) og

legbenet (24) er adskilt ud over dybden af knivbladet (159; 259) gennem udbulingen (98; 99).

17.  Anordning ifglge krav 15, hvor klemmen (56, 82) omfatter modstaende kaber (83) og
et forspandingselement (92), der elastisk spander kaberne sammen, hvilke kaber (83)
bevager sig omkring benet (11), nar klemmen fgres frem for at gribe kgdet og senerne og

skubbe dem 1nd 1 en udbuling.
18.  Anordning ifglge krav 17, hvor kaberne (83) er udformet med modstaende punkter.

19.  Anordning ifglge et hvilket som helst af kravene 15 til 18, hvor knivbladet (139; 259)

omfatter et roterende knivblad.
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