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1
PASSIVE SYSTEMS AND METHODS FOR
SHACKLING PRODUCTS

CROSS REFERENCE TO RELATED
APPLICATION

This application claims benefit under 35 USC §119(e) of
U.S. Provisional Patent Application Ser. No. 61/181,074 filed
26 May 2009, which application is hereby incorporated fully
by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention is directed towards systems, appara-
tus, and methods for moving singulated products of random
configuration to a final destination. More particularly, the
present invention is directed towards a passive system, appa-
ratus, and method for transferring poultry products exiting the
chiller to a cone or shackle line.

2. Description of the Related Art

Food processing is one of Georgia’s leading industrial
sectors, and one of the largest industrial employers in Geor-
gia. The industry and the agriculture are a big part of the
Georgia economy (the leading producer of chicken in the
United States). Georgia is the third largest poultry producer in
the world. Poultry processing is highly mechanized, and pro-
duces 24.6 million pounds of chicken every day.

In the majority of poultry plants, a water chiller is used to
cool birds immediately after slaughtering, evisceration, and
defeathering. Upon exiting the chiller, the birds are manually
rehung onto shackles. It can take from two-to-six individuals
on the line to rehang the birds in order to meet production
requirements.

The poultry industry is interested in reducing manual labor
for many reasons, not the least of which is safety concerns for
both the worker and the consuming public. There are many
health-related issues associated with continuous repetitive
motions, like those necessary in the rehanging process.

To produce the millions of pounds of poultry, mechaniza-
tion has been introduced into processing plants, but various
steps are not yet automated. In those areas, manual labor is
used, and in many instances workers are called upon to work
long hours, and use the same movement their entire shift. The
relatively difficult working conditions of poultry processing
plants are not the only problems for laborers. There are physi-
cal and psychological impacts too. Performing the same
movement all day with a sustained rhythm is not healthy. It
can create a lot of problems on the articulations, and on the
musculature. Particular to the shackling process, rehanging
work is repetitive.

Robots have been used in systems that require repetitive
processes, as they can be designed to perform such repetitive
steps continuously, almost without fail, with extreme preci-
sion and at high speed. However, robots have not yet been
fully adapted for handling non-rigid materials, such a birds.
There is current research into end-effectors able to effectively
handle birds, and robots with such end-effectors have been
tested in static cases (the bird and the shackle are not moving).
Others have worked with the theory of how robots would
operate in dynamic situations (handling moving birds and
hanging them on a moving shackle line), but implementation
of such a working system, beyond just theory, in a poultry
plant has not occurred. It is generally assumed robotic sub-
stitution in this part of the poultry process will not work, as it
has been shown that the robotic manipulation of shackling
can take from six to seven seconds to process a single bird,
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making it three to four times slower than the human process of
moving a bird from a conveyor to a shackle line.

Therefore, today’s poultry companies are not looking to
robotic systems as potential solutions for shackle loading
systems, as they are shown to be too complicated a solution
for this industry, and perhaps even ultimately unsuccessful.
Thus, a need exists for flexible and economically priced sys-
tems, apparatus, and methods to move singulated poultry
products of unknown position and orientation from a moving
conveyor belt to a cone or shackle line. The present invention
is directed to a simpler, passive system to handle this need.

BRIEF SUMMARY OF THE INVENTION

The present invention mainly comprises three subsystems
in the poultry process. A first preferred subsystem comprises
a configuration subsystem, to repeatedly and consistently
configure an item with an initial configuration that can vary
widely from item to item, into the same, single final configu-
ration. While an item can be presented to the configuration
subsystem in nearly an infinite number of initial configura-
tions, the present configuration subsystem manipulates the
item into a single configuration in order to simplify the down-
stream processing so it can occur on items that have been
configured into the same, single configuration.

In a preferred embodiment, the first subsystem manipu-
lates randomly supplied birds—each potentially in a different
initial configuration—into the same, single final configura-
tion, most preferredly, into a breast-up position, feet first
orientation. This, of course, simplifies the downstream pro-
cessing of the birds, as the birds are configured into generally
a single appearance, and thus simplified downstream sub-
systems to handle the birds can be used.

A second preferred subsystem comprises a specifically
designed transfer box used to consistently deliver difterently
sized, shaped, textured and weighted items (in the same con-
figuration) to a process line. In a preferred embodiment, the
second subsystem comprises a transfer box capable of pre-
senting birds in the breast-up position from the configuration
subsystem to a shackle line. The transfer box preferably is
specifically designed from FDA approved materials and
meets USDA/FDA design guidelines. The transfer box can
also be designed with holes in it to allow water to flow through
the box to chill the bird in a chiller.

A third preferred subsystem comprises a transfer process
enabling an item in a transfer box moving at one vector, to
smoothly transfer to a process line moving in a different
vector. In a preferred embodiment, the third subsystem com-
prises a transfer process enabling a bird held in a transfer box
to be hung onto a shackle line, the path of the transfer box and
the path of the shackle line interacting at the point of bird
transfer.

An exemplary embodiment of the poultry processing sys-
tem comprises supplying poultry products exiting a chiller, a
first manipulating step to manipulate the poultry products into
one of four configurations selected from a group consisting of
a first configuration, a second configuration, a third configu-
ration and a fourth configuration, a second manipulating step
to manipulate the poultry products from the one of four con-
figurations, into uniformly configured poultry products of a
single of the four configurations, transferring the uniformly
configured poultry products into a transfer box moving along
atransfer box process path, and transferring the poultry prod-
uct from the transfer box to a processing line moving along a
processing line path.

Preferredly a chute from the chiller first manipulates the
poultry products into one of the four configurations being
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breast-up, legs first; breast-up, legs last; breast-down, legs
first; and breast-down, legs last.

The step of second manipulating the poultry products from
the one of four configurations can comprise a machine vision
system to capture images of the poultry products to identity
which one of the four configurations each of the poultry
products are in, an orientation system to rotate, if necessary,
each poultry product to the correct orientation of the uni-
formly configured poultry product, and a position system to
flip, if necessary, each poultry product to the correct position
of the uniformly configured poultry product.

The transfer box can comprise an inclined base, upwardly
extending side walls and a first end wall and an upwardly
extending second end wall, wherein the second end wall is
provided with two apertures and a separation obstacle ther-
ebetween, the inclined base inclined downwardly toward the
second end wall, wherein upon receiving a poultry product to
transfer, the poultry product is gravity fed toward the second
end wall, wherein a leg of the poultry product extends through
an aperture.

Various exemplary embodiments of the present invention
are directed towards cost-effective automated systems, appa-
ratus, and methods integrating commercial singulation
machines with intelligent hardware to rehang birds onto
shackles or cones after the chiller. Thus, in preferred embodi-
ments, the present invention can manipulate poultry brought
to it in a random assortment of configurations, and output
generally uniformly configured poultry products, so they can
relatively easily be hung onto a shackle line. The poultry
products are delivered to the shackle line in a transfer box that
presents variously sized, shaped, textured and weighted birds
in a consistent manner so that no matter the physical differ-
ences between individual birds, each is consistently hung on
the shackle line. The transfer box and shackle line utilize the
transfer process to provide a consistent handoff of the birds
from the transfer boxes to the shackles.

As used herein, while the term configuration generally
includes nearly any three-dimensional environment an item,
namely a poultry product, can have, the present invention
simplifies the infinite possibilities using the term configura-
tion as comprising a bird’s position and orientation. The term
“position” is used herein to define one of two possible states
of the bird, breast-up and breast-down. The term “orienta-
tion” is used herein to define the rotational state of the bird in
either position. Thus, for example, a bird can be in a configu-
ration comprising the breast-up position, and a feet first ori-
entation.

The present invention generally is located between the
chiller and the shackle line, in order to automate what is now
a manual process: the shackling of the birds upon exit of the
chiller. As the birds exit the chiller, they fall onto a circular
conveyor. At this location, the birds can be in one of two
positions (although it will be understood by those of skill in
the art, that a bird may not be in one of the breast-up or
breast-down positions, but may be on its side or otherwise in
another state, but for purposes of this description, this possi-
bility is not further discussed), and can be in any of the 360
degrees of orientation. Thus, the birds can be either in a
breast-up position, or in a breast-down positions, and in a
number of orientations.

The present invention includes four top level processes:
align the birds after the chiller, change (if necessary) the
configuration of the birds into a single output configuration
(by changing (if necessary) one or both of the position and
orientation of the bird), place the birds into a transfer box, and
then perform a transfer process to hang the birds. In a pre-
ferred embodiment, the present invention presents birds in the
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4

transfer box in a breast-up position, feet first orientation so the
feet extend from the transfer box, ready for interaction with
the shackle, and the transfer process presents the birds to the
shackle line in a, breast-up position, in order to then hang the
birds.

In a preferred embodiment, a processing system handling
180 carcasses per minute provides birds to a water chiller. The
carcasses are ejected from the chiller(s) onto a chute. Car-
casses slide down the chute into a hopper that feeds one or
more singulators. Carcasses depart singulators spaced in a
single-file line on three conveyor belts, one for each of three
rotate-and-flip mechanisms.

Carcasses then fall off a conveyor belt, one at a time, onto
another chute or funnel. Carcasses slide down the chute, and
onto a rotating device.

A machine vision system captures an image of each carcass
on the rotating device. The image is analyzed, and the
machine vision system returns a two-bit classification indi-
cating whether the carcass is breast-up or down, and legs first
or last.

The rotating device then rotates to feet first orientation. In
a preferred embodiment, the rotating device rotates either
clockwise or counter-clockwise, depending on which direc-
tion of rotation provides the shortest path to the desired ori-
entation.

The rotating device can have an anti-movement system to
prevent the carcasses from spinning or flipping or coming off
of the rotating device when the rotating device rotates. In a
preferred embodiment, this anti-movement system is a “V”
shaped floor of the rotating device, designed to receive car-
casses.

A pusher then pushes the carcass into a flipping device. The
flipping device flips the carcass, if necessary, into the breast-
up orientation. Bomb-bay doors then open to drop the carcass
into a transfer box.

The transfer box is ejected onto a conveyor upon receiving
a carcass. The transfer box prevents the chicken from being
randomly located on the conveyors. Additionally, the transfer
box may contain holes to allow water to pass through the box
in order to chill the carcasses.

The transfer box arrives at an input queue of an input
system. The transfer box then moves from the input system to
a synchronous conveyor. The transfer box then moves from
the synchronous conveyor to a transfer conveyor to begin the
transfer process. The synchronous conveyor can include a
spacing system designed to ensure that the boxes are properly
spaced while on the synchronous conveyor, thus facilitating
transfer to the transfer conveyor. In a preferred embodiment,
the spacing system is a system of grooves, attached to the
synchronous conveyor, which receive the boxes. The transfer
box can include a counter-balance system to keep the transfer
box level even as it goes around corners in the transfer pro-
cess. The triangularly shaped transfer path of the transfer box
(in a preferred embodiment) is designed to not only remove
the transfer boxes from the synchronous conveyor, but also
return them to the same conveyor once the transfer box is
empty (the bird is shackled).

The carcass is then transferred from the transfer box on the
transfer conveyor to a shackle of a shackle line. The transfer
box and shackle are synchronized in the horizontal direction,
the shackle pushed out to engage the hocks of the carcass, and
then the transfer box moves down resulting in the carcass
hanging on the shackle of the shackle line. It will be under-
stood by those of skill in the art that while in this embodiment,
the transfer box is described as moving up and down (verti-
cally) relative to a horizontal shackle line, it is the relative
movement that matters. That is, the shackle line can move in
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a vertical direction, and the transfer box can move along a
horizontal path, and/or both lines can move in directions that
have both vertical and horizontal components. Additionally,
the shackle line and the transfer box can move in the same
direction, and then diverge, in order to engage the bird and
remove it from the transfer box. Further, the transfer box can
be held stationary, while the shackle line moves to engage the
legs within the shackle, and remove the bird. The importance
is that the shackle and hocks of the bird have a smooth transfer
point to engage the bird, and then remove it from the transfer
box, while the transfer box and shackle line continue to move
away from one another so the shackle line can move the birds
to the next steps in the poultry process, and the transfer boxes
can be cycled once again to have a bird placed within them
and moved to the shackle line.

After the bird is removed from the transfer box, the transfer
box is ejected from the transfer conveyor carrier onto a chute
and returned via a conveyor system. The transfer conveyor
carrier folds down to avoid interference with the synchronous
conveyor. The transfer box can now be cycled for use with
another bird.

The present invention can also be used with cone loading.
Cone loading occurs just after the bird is cut in half, and the
front halves are singulated. The front-half'birds are moved on
a conveyor belt and handed out on several slides by a system
of doors. The front-half product, like the birds, falls on a
conveyor, at which time they can be in one of the two posi-
tions, and in any orientation. At present, the front-half birds
are manually grasped by an operator, who hangs the birds on
the moving cone.

Other aspects and features of embodiments of the present
invention will become apparent to those of ordinary skill in
the art, upon reviewing the following detailed description in
conjunction with the accompanying figures.

BRIEF DESCRIPTION OF THE FIGURES

The various embodiments of the invention can be better
understood with reference to the following drawings. The
components in the drawings are not necessarily to scale,
emphasis instead being placed upon clearly illustrating the
principles of the various embodiments of the present inven-
tion. In the drawings, like reference numerals designate cor-
responding parts throughout the several views.

FIG. 1 illustrates a schematic view of the present configu-
ration subsystem according to a preferred embodiment of the
present invention.

FIGS. 2 and 3 illustrate perspective and top views, respec-
tively, of the present configuration subsystem according to
another preferred embodiment of the present invention.

FIG. 4 illustrates two perspective views (steel and plastic)
of'the transfer box according to a preferred embodiment of the
present invention.

FIGS. 5(a) and 5(b) illustrate top and bottom perspective
views of another transfer box according to a preferred
embodiment of the present invention.

FIG. 6 illustrates various poultry positions with different
transfer box designs.

FIGS. 7 and 8 illustrate views of the present transfer pro-
cess according to a preferred embodiment of the present
invention.

FIG. 9 illustrates a transfer box process line (transfer con-
veyor) that is triangular in shape

FIG. 10 illustrates a transfer box with a ballast and chain
fixation element according to a preferred embodiment of the
present invention.
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FIG. 11 illustrates one presentment configuration of the
transfer box to the shackle line according to a preferred
embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Although preferred embodiments of the invention are
explained in detail, it is to be understood that other embodi-
ments are contemplated. Accordingly, it is not intended that
the invention is limited in its scope to the details of construc-
tion and arrangement of components set forth in the following
description or illustrated in the drawings. The invention is
capable of other embodiments and of being practiced or car-
ried out in various ways. Also, in describing the preferred
embodiments, specific terminology will be resorted to for the
sake of clarity.

It must also be noted that, as used in the specification and
the appended claims, the singular forms “a,” “an” and “the”
include plural referents unless the context clearly dictates
otherwise.

Also, in describing the preferred embodiments, terminol-
ogy will be resorted to for the sake of clarity. It is intended that
each term contemplates its broadest meaning as understood
by those skilled in the art and includes all technical equiva-
lents which operate in a similar manner to accomplish a
similar purpose.

Ranges may be expressed herein as from “about” or
“approximately” one particular value and/or to “about” or
“approximately” another particular value. When such a range
is expressed, another embodiment includes from the one par-
ticular value and/or to the other particular value.

By “comprising” or “containing” or “including” is meant
that at least the named compound, element, particle, or
method step is present in the composition or article or
method, but does not exclude the presence of other com-
pounds, materials, particles, method steps, even if the other
such compounds, material, particles, method steps have the
same function as what is named.

It is also to be understood that the mention of one or more
method steps does not preclude the presence of additional
method steps or intervening method steps between those
steps expressly identified. Similarly, it is also to be under-
stood that the mention of one or more components in a device
or system does not preclude the presence of additional com-
ponents or intervening components between those compo-
nents expressly identified.

The various embodiments of the present invention are
directed to passive systems, apparatus, and methods for trans-
ferring poultry products exiting the chiller to a cone or
shackle line. FIG. 1 illustrates an exemplary embodiment of
the configuration subsystem 100 of the present invention. The
birds 10 have been ejected from the chiller (not shown) and
onto a chute or funnel 12.

The chute is designed to limit the unlimited configurations
the poultry product might have exiting the chiller to one of but
four configurations. Preferably, the chute can manipulate the
bird into one of two positions (breast-up or breast-down), and
one of two orientations (feet first or feet last), and thus one of
four configurations. The chute has an entrance that accepts all
configurations of the bird, and a guide along its length to
gently manipulate the bird into one of the four configurations,
without having the bird become stuck in the chute.

The chute can incorporate vibration and lubrication sys-
tems to better present birds upon exit into one of the four
preferred configurations. Vibration, if used at all, need not
occur over the entire length of the chute. Lubrication, if used
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at all, can be continuous, or discretely used on a periodic
number of birds (not all). Preferred lubrication is water or
another substance that is not harmful in the poultry process.

A machine vision system 20 then captures images of the
birds 10, and analyzes the images to determine the bird’s
initial configuration (one of the four combinations of position
and orientation imparted by the chute).

The machine vision system 20 utilizes the initial configu-
ration of the bird, and compares it to the preset final configu-
ration desired (in one embodiment, breast-up position, feet
last orientation). It then controls an orientation system 30 and
a position system 40 to re-configure (if necessary) the bird
from its initial configuration to the final configuration.

The orientation system 30 can comprise a rotating device to
rotate the birds from the initial orientation to the final orien-
tation. If the initial and final orientations of the bird are the
same, the orientation system 30 will not activate to rotate the
bird. But, for example, if the bird is presented to the configu-
ration subsystem 100 in a feet first orientation, and prior to
pushing the bird into the transfer box, the bird should be in a
feet last orientation, the orientation system 30 will rotate the
bird through approximately 180 degrees.

The orientation system 30 can incorporate an anti-move-
ment system to prevent the carcasses from spinning or flip-
ping or coming off of the rotating device when the rotating
device rotates. In a preferred embodiment, this anti-move-
ment system is a “V” shaped floor of the rotating device
designed to receive carcasses.

The position system 40 can comprise a flipping device to
flip the birds from the initial position to the final position. If
the initial and final positions of the bird are the same, the
position system 40 will not activate to flip the bird. But, for
example, if the bird is presented to the configuration sub-
system 100 in a breast-down position, and prior to pushing the
bird into the transfer box, the bird should be in a breast-up
position, the position system 40 will flip the bird through
approximately 180 degrees.

It will be understood by those of skill in the art that the
configuration subsystem 100 need not have linear stations,
nor separate orientation and position systems 30, 40. The
various stations can be stacked and otherwise configured
differently than shown in FIG. 1, which shows a relatively
horizontal assortment of stations. Further, the position system
can act prior to the orientation system, or the orientation and
position systems 30, 40 can comprise a single station that
orderly or simultaneously rotates and flips (if one or both are
needed) the birds from the initial configuration to the final
configuration.

FIGS. 2 and 3 illustrate another exemplary embodiment of
the configuration subsystem 100. The configuration sub-
system 100 of FIGS. 2 and 3 comprises the chute 12, machine
vision system 20, orientation system 30, position system 40,
and pusher 50. The chute 12 places the birds into one of the
four preferred initial configurations, and the systems 20, 30
and 40 are used to place the bird into the final configuration.
The pusher 50 is used to push the properly orientated bird into
the position system 40. It was found to be easier to push a bird
feet first, than feet last, thus in this embodiment, it is preferred
to rotate the bird into a feet first orientation, then push on the
base of the neck (where the head/neck used to be attached), to
place the bird into the position system 40.

The second preferred subsystem of the present invention
comprises a specifically designed transfer box 60 used to
consistently deliver different sized, shaped, textured and
weighted items (in the same final configuration), to a process
line. Upon bird placement into the final configuration, the
bird is placed into a transfer box 60, shown in FIGS. 4-5. The
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transfer box 60 is designed to present a bird to the shackle line
in a manner such that the spacing and extension of the legs
will compliment the moving shackle. Even if each bird is in
the final configuration, as each bird has its own size, shape,
texture and weight (and thus center of gravity), the transfer
box must be capable of presenting each different bird in such
away that the shackle can consistently and repeatedly interact
with the legs and hocks, enabling all birds to smoothly exit the
transfer box 60.

A preferred transfer box comprises an inclined base 62
with upwardly extending side 64 and end walls 66. The end
wall in proximity of the legs, the legs end wall 68, is provided
with two apertures 72 through which the legs can extend
outside the box. The inclined base 62 is designed such that the
bird is inclined downward, and thus tends to be pulled down-
ward at an angle via gravity, toward the legs end wall, to
maintain the legs outside the transfer box. Between the leg
apertures, a legs separation obstacle 74 is provided, to ensure
the legs remain sufficiently separated during the transfer pro-
cess so smooth transfer of the bird from the transfer box to the
shackle line can be had. Additionally, the transfer box may
contain holes to allow liquid, in most situations, water, to pass
through the box in order to chill the carcasses.

FIG. 6 illustrates various leg positions of poultry in the
transfer box 60 with different sizing and spacing of the aper-
tures 72 and legs separation obstacle 74.

The present transfer box design is important for several
reasons. First, the conventional method of transferring birds
is the shackle line (where the birds hang by the legs). Other
than that, the bird is randomly located on a conveyor or in a
chiller. The present transfer box allows for transportation
between processes without losing control of the bird. This is
important to automating these tasks. If one has to continually
solve the random bin-picking problem, then one cannot cost-
effectively automate these tasks. The present transfer box
solves many critical problems for transporting the bird in a
processing plant. The beneficial attributes of the present
transfer box include:

1. It is designed to separate the legs so that they can be
grabbed with the shackle line (which has a fixed distance
between the shackles);

2. The transfer box is designed to push the bird forward so
that the knuckle is consistently located relative to the end
of the box. Again, this is to allow the shackle line to grab
the bird by the knuckle.

3. The transfer box can include a counter-balance system
that keeps the box level (if desired) even while the trans-
fer mechanism changes direction.

4. The transfer box can include holes to allow for water to
pass through it so that the bird can continue to chill in a
water bath while in the box; and

5. The transfer box is designed for food safety. The material
and the design are suitable for the production environ-
ment.

The third preferred subsystem of the present invention
comprises a transfer process 200 enabling an item in the
transfer box 60 moving at one vector V1, to smoothly transfer
the item in the transfer box 60 to a process line 210 moving in
a different vector V2. As shown in FIGS. 7-8, in a preferred
embodiment, the third subsystem comprises a transfer pro-
cess 200 enabling a bird held in the transfer box 60 to be hung
onto a shackle line 212, the transfer box 60 and shackle line
212 interacting at the point of bird transfer. As the transfer box
60 moves in proximity to the shackle line 212, a shackle S
grabs one or both legs of the bird, and the bird is lifted out of
the transfer box 60 as the distance between transfer box 60
and shackle line 212 increases. Again, this distance can
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increase as the transfer box moves along a vertical path away
from a horizontal path of a shackle line, or vice versa, or each
path can have a component of vertical and horizontal move-
ment. It is the relative separation of the two paths that is
important.

The shackle S used to remove the bird from the transfer box
60 can have members designed to engage the bird’s legs and
hocks. In an exemplary embodiment, the shackle has a space
between members to engage the bird’s legs and hocks, and
thereby grab the bird as the shackle S and the transfer box 60
move apart.

To lift the bird from the transfer box 60, the shackle S
generally embodies two motions. A first motion inserts the
principal bar between the two legs, and a second is to have the
transfer box and shackle line move relatively away from one
another. In an exemplary embodiment, the shackle line is
generally horizontal, while the transfer path of the transfer
box moves up and through the shackle line (but no contact is
made between box/bird/shackle), and then down and through
the shackle line again, but on this down pass, the shackle and
bird make contact, and the bird is transferred to the shackle.

In one exemplary embodiment, the shackle line is gener-
ally horizontal (with the shackles moving in a generally hori-
zontal direction), and the transfer box is guided through a
generally-parallelogram shape to interact with the shackle
line. A loaded transfer box travels along a conveyor belt in a
generally horizontal direction, is picked up by a transfer con-
veyor to travel in the generally parallelogram shape, taking it
from the conveyor belt, into contact with the shackle line. The
bird is shackled, and the now unloaded transfer box returned
to the conveyor belt via the parallelogram shaped path.

In another exemplary embodiment, the transfer box pro-
cess line is triangular in shape (FIG. 9). With a triangular
movement, the distance the transfer box moves through along
the transfer box process line is shorter than one traced through
a parallelogram, so the cycle time with such a set up can be
shorter.

Unlike a robotic solution where one would try to pick the
bird up and place it onto the moving shackle line (as dis-
cussed, too slow, and too difficult with non-rigid items), the
present transfer process can in a preferred embodiment use
two synchronized conveyors to place the bird on the shackle
line. The horizontal velocity of the transfer box is the same as
the shackle line, but it is also moving vertically as well (thus,
the motion ofthe transfer box is at an angle). Another function
of this inclined conveyor is that it is possible to place the
transfer boxes on the conveyor, and remove them from the
conveyor automatically as well. The triangular shaped trans-
fer path provides this well. In this case, on the up slope of the
transfer box process path, the transfer box is lifted off the
conveyor onto the transfer path. On the down slope of the
transfer path, the bird is transferred to the shackle line. Then,
further down, the transfer box is placed back onto the same
conveyor that it was removed earlier. In this manner, a rela-
tively simple method of removing and then returning the
empty boxes onto the conveyor is presented.

FIG. 10 illustrates a transfer box 60 including a counter-
balance system (ballast B) for control of the handoff between
transfer box and shackle line, so a loaded and empty box do
notoverly shift. Further, the box 60 can connectto the transfer
box process line via a chain fixation element 61.

FIG. 11 illustrates one presentment configuration of the
transfer box 60 to the shackle line, wherein the box is angled
in order to provide a smooth transition when the shackle
interacts with the bird.

Numerous characteristics and advantages have been set
forth in the foregoing description, together with details of

20

25

30

35

40

45

55

65

10

structure and function. While the invention has been dis-
closed in several forms, it will be apparent to those skilled in
the art that many modifications, additions, and deletions,
especially in matters of shape, size, and arrangement of parts,
can be made therein without departing from the spirit and
scope of the invention and its equivalents as set forth in the
following claims. Therefore, other modifications or embodi-
ments as may be suggested by the teachings herein are par-
ticularly reserved as they fall within the breadth and scope of
the claims here appended.

What is claimed is:

1. A method of poultry processing comprising:

supplying poultry products;

transferring uniformly configured poultry products into a

transfer box moving along a transfer box process path,

wherein the transfer box comprises:

an inclined base;

upwardly extending side walls and a first end wall; and

an upwardly extending second end wall;

wherein the second end wall is provided with two aper-
tures and a separation obstacle therebetween, the
inclined base inclined downwardly toward the second
end wall, wherein upon receiving a poultry product to
transfer, the poultry product is gravity fed toward the
second end wall, wherein a leg of the poultry product
extends through an aperture; and

transferring the poultry product from the transfer box to a

processing line moving along a processing line path.

2. The method of claim 1, wherein transferring the poultry
product from the transfer box to a processing line moving
along a processing line path comprises bringing the transfer
box process path in proximity to the processing line path at
least once, for handoff of the poultry product in the transfer
box to the processing line.

3. The method of claim 1, wherein the transfer box further
comprises a counter-balance system to keep the transfer box
level as it travels along the transfer box process path.

4. The method of claim 1, further comprising returning the
empty transfer boxes to the transfer box process path.

5. The method of claim 1, wherein the transfer box process
path is in the shape of a triangle, wherein one side of the
transfer box process path lifts the full transfer box from the
transfer box process path, and into proximity to the process-
ing line path, and another side of the transfer box process path
returns the empty transfer box to the transfer box process
path.

6. The method of claim 1, wherein the transfer box process
pathis inthe shape of a parallelogram, wherein one side of the
transfer box process path lifts the full transfer box from the
transfer box process path, and into proximity to the process-
ing line path, and another side of the transfer box process path
returns the empty transfer box to the transfer box process
path.

7. A method of poultry processing comprising:

supplying poultry products exiting a chiller;

transferring uniformly configured poultry products into a

transfer box moving along a transfer box process path,
the transfer box comprising an inclined base, upwardly
extending side walls and a first end wall, and an
upwardly extending second end wall, wherein the sec-
ond end wall is provided with two apertures and a sepa-
ration obstacle therebetween, the inclined base inclined
downwardly toward the second end wall, wherein upon
receiving a poultry product to transfer, the poultry prod-
uct is gravity fed toward the second end wall, wherein a
leg of the poultry product extends through an aperture;
and
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transferring the poultry product from the transfer box to a
shackle moving along a shackle line path by bringing the
transfer box process path in proximity to the shackle line
path at least once, for handoff of the poultry product in
the transfer box to the shackle.

8. The method of claim 7, wherein the transfer box further
comprises a counter-balance system to keep the transfer box
level as it travels along the transfer box process path.

9. The method of claim 7, further comprising returning the
empty transfer boxes to the transfer box process path.

10. The method of claim 7, wherein the transfer box pro-
cess path is in the shape of a triangle, wherein one side of the
transfer box process path lifts the full transfer box from the
transfer box process path, and into proximity to the shackle
line, and another side of the transfer box process path returns
the empty transfer box to the transfer box process path.

11. The method of claim 7, wherein the transfer box pro-
cess path is in the shape of a parallelogram, wherein one side
of'the transfer box process path lifts the full transfer box from
the transfer box process path, and into proximity to the
shackle line, and another side of the transfer box process path
returns the empty transfer box to the transfer box process
path.

12. A method of poultry processing comprising:

supplying poultry products exiting a chiller;

transferring the poultry products one each into a transfer
box moving along a conveyor, the transfer box compris-
ing an inclined base, upwardly extending side walls and
a first end wall, and an upwardly extending second end
wall, wherein the second end wall is provided with two
apertures and a separation obstacle therebetween, the
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inclined base inclined downwardly toward the second
end wall, wherein upon receiving a poultry product to
transfer, the poultry product is gravity fed toward the
second end wall, wherein a leg of the poultry product
extends through an aperture;

transferring transfer boxes with poultry products to a trans-

fer box process path;

providing a shackle line with moving shackles; and

transferring the poultry product from the transfer box to a

shackle bringing the transfer box process path in prox-
imity to the shackle line path at least once, for handoff of
the poultry product in the transfer box to the shackle.

13. The method of claim 12, further comprising returning
the empty transfer boxes to the conveyor.

14. The method of claim 13, wherein the transfer box
process path is in the shape of a triangle, wherein one side of
the transfer box process path lifts the full transfer box from
the conveyor, and into proximity to the shackle line, and
another side of the transfer box process path returns the empty
transfer box to the conveyor.

15. The method of claim 13, wherein the transfer box
process path is in the shape of a parallelogram, wherein one
side of the transfer box process path lifts the full transfer box
from the conveyor, and into proximity to the shackle line, and
another side of the transfer box process path returns the empty
transfer box to the conveyor.

16. The method of claim 12, wherein the transfer box
further comprises a counter-balance system to keep the trans-
fer box level as it travels along the transfer box process path.
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