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APPARATUS AND METHOD FOR CLEANING
POULTRY

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is a continuation of application
Ser. No. 10/755,089 filed Jan. 8, 2004 entitled “APPARA-
TUS AND METHOD FOR CLEANING POULTRY”.

BACKGROUND

[0002] This invention relates to an apparatus and method
for cleaning poultry and more particularly to an apparatus
and method wherein a diffused stream of cleaning fluid
enters the rear end opening of an eviscerated poultry carcass
from a direction, and at a sufficient volume over time, so that
the cleaning fluid is deflected out the rear end opening and
beneath loose-hanging tissue hereafter referred to as
“abdominal fat flaps”.

DESCRIPTION OF THE PRIOR ART

[0003] All poultry carcasses entering the processing envi-
ronment are contaminated with bacteria, some with patho-
genetic bacteria such as Salmonella. Fecal matter, poultry
litter and dirt are the main sources of this contamination. As
a result of such contamination, poultry is typically washed
at any of several steps during the process of converting a live
bird to an edible food product. Such washing aims to remove
dirt, offal, blood, viscera, other debris and microbes from the
poultry. Removing or reducing microbes aids the safe stor-
age and consumption of poultry, yet many existing washing
procedures fail to significantly reduce the microbe burden on
poultry. The potential for poultry skin to become cross-
contaminated is worsened by the ability of all types of
bacteria to adhere within only 15 seconds of contact. Once
in the processing environment, a significant number of
carcasses can become cross-contaminated with pathogens
during handling, scalding, mechanical processing and chill-
ing. Current methods for many of those procedures also fail
to significantly reduce the microbe burden on poultry.

[0004] One method of cleaning the poultry is the use of
inside-outside bird washers. Such inside-outside bird wash-
ers wash the inside cavity by spraying a cleaning fluid
through a probe inserted into the cavity while the carcass
travels along a conveyor. While such washers are useful,
there is always the possibility of cross contamination
because of the probe being inserted into the cavity of one
bird and then into a cavity of another bird. Another method
of cleaning poultry is the use of flood washers. Flood
washers wash the cavity by filling the cavity with a non-
defused stream of cleaning fluid via flood nozzles while the
carcass travels along a conveyor. Other types of washers
spray the poultry on the outside and inside of the cavity, with
the cleaning solution sprayed inside of the cavity draining
out the neck opening, as the poultry is hung upside down by
its legs. The use of a peroxyacetic acid and peroxyoctanoic
acid, as described in U.S. Pat. No. 6,514,556, has been
effective in reducing microbial contamination in poultry.

[0005] In cleaning the poultry carcass, an additional prob-
lem is the abdominal fat flaps. These flaps are the result of
a midline cut of the abdominal skin between the breast bone
and the cloaca (anus) that allows viscera to be removed.
These two flaps are adjacent to the rear opening and are
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difficult to clean. Further, they tend to trap the bacteria or
other contaminants that are attempting to be cleaned. The
flaps are connected to the side of the rear opening and flop
over the opening. The prior art flood methods do not have a
good mechanism for cleaning underneath the flaps because
they apply the cleaning solution on top of the flaps while the
carcass is hanging by the legs in a vertical position. When
the carcass is hanging vertical, the natural condition of the
flaps is to fall inside the cavity creating a pocket that is
shielded from cleaning. Applying the cleaning solution on
top of the flaps reduces their ability to be lifted up so the
pocket area can be cleaned. It has often been found that
when there are problems with cleaning efficacy, it was due
to insufficient cleaning/sanitizing of the inside cavity.

[0006] While the foregoing have proved useful and effec-
tive in reducing microbial contamination in poultry, it is
always advantageous to provide advancements in the devel-
opment of the reducing of the microbial contamination.

SUMMARY

[0007] In one embodiment, the invention is a method of
washing eviscerated poultry carcasses. The poultry car-
casses have legs, an exterior surface, a cavity having a rear
end opening and a neck end. The method includes conveying
the carcasses, hung by the legs, through a housing. The
cavity is sprayed with a cleaning fluid that enters the rear end
opening from a direction and at a sufficient volume over time
whereby a portion of the cleaning solution is deflected out of
the rear end opening. The exterior surface is sprayed with a
cleaning solution.

[0008] In another embodiment, the invention is an appa-
ratus for washing eviscerated poultry carcasses having legs,
an exterior surface, a cavity having a rear end opening and
a neck end. The apparatus includes a conveyor for convey-
ing the poultry carcasses. A housing has an inlet and an
outlet through which the poultry carcasses pass. A guide bar
is positioned in the housing and positioned to contact the
poultry carcasses and raise the neck ends to tilt the poultry
carcasses from vertical. A first set of multiple spray nozzles
provide for a diffused stream of cleaning fluid into the cavity
from a direction and at a sufficient volume over time,
whereby a portion of the cleaning fluid is deflected out the
rear opening and beneath the flaps and a second set of
multiple spray nozzles are provided for spraying the exterior
surface with a cleaning solution.

[0009] In another embodiment, the invention is a method
of washing eviscerated poultry carcasses, the poultry car-
casses having legs, an exterior surface, a cavity having a
rear-end opening, and a neck end. The method includes
conveying the carcasses, hung by the legs, through a hous-
ing. The cavity is sprayed with a cleaning fluid that enters
the rear end opening, the cavity having a volume and a
volume of the cleaning solution being at least one-fourth of
the volume of the cavity. In a preferred embodiment, the
cleaning fluid enters in less than 0.4 seconds.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a perspective view of the apparatus for
cleaning poultry according to the present invention;

[0011] FIG. 2 is a sectional view of the apparatus shown
in FIG. 1, taken generally along the lines 2-2;
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[0012] FIG. 3 is a sectional view of the apparatus shown
in FIG. 1, taken generally along the lines 3-3;

[0013] FIG. 4 is a top plan view of the apparatus shown in
FIG. 1;

[0014] FIG. Sa is a view of the inferior and anterior
(partial) surfaces of a chicken with the abdominal fat in a
closed (inward) position;

[0015] FIG. 5b is a view of the inferior and anterior
(partial) surfaces of a chicken with the abdominal fat in an
open (outward) position;

[0016] FIG. 6a is a midsagittal view of a chicken showing
the closed position of the abdominal fat prior to spraying;

[0017] FIG. 654 is a midsagittal view of a chicken showing
the open position of the abdominal fat during spraying and
the abdominal fat flaps being moved away from the rear end
opening; and

[0018] FIG. 7 is an enlarged portion of FIG. 4, showing an
oscillating conduit.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

[0019] Referring to the drawings, wherein like numerals
represent like parts throughout the several views, there is
generally disclosed at 10 an apparatus for washing eviscer-
ated poultry carcasses. The apparatus 10 uses a cleaning
fluid or solution to clean poultry carcasses, the cleaning
solution may be any suitable solution and may include water,
or water with chemicals added. In addition, the cleaning
solution may include peroxyacetic acid and peroxyoctanoic
acid as described in U.S. Pat. No. 6,514,556 entitled
“Method and Composition for Washing Poultry During
Processing”, which is hereby incorporated by reference. It is
understood that any suitable cleaning agent, antimicrobial
agent, detergent, surfactant, chelating agent, defoaming
agent, polyphosphate, acidulant, alkali or water softening/
conditioning agent may be utilized with the present inven-
tion. Examples of these agents are peroxygens, chlorinated
compounds, organic acids, chlorine dioxide, acidified
sodium chlorite, and trialkali metal orthophosphates.

[0020] The apparatus 10 includes a housing 11 that defines
a housing interior 11a through which the eviscerated chick-
ens 12 are conveyed. The following description is directed
to a chicken, but it is understood other poultry may be
washed and the chicken is shown to specifically show just
one type of poultry. The chickens 12 have an exterior surface
124, a cavity 126 having a rear end opening 12¢ and a neck
end 124 having a neck opening 12e. The neck end 12d may
have an opening 12e if the carcass has gone through the neck
puller operation. This can be done either before or after the
washing. The chickens 12 have a first abdominal fat flap 13
and a second abdominal fat flap 14. Both abdominal fat flaps
13, 14 have a free end 13a and 14a and a connected end 135,
14b. The connected ends are connected to the chicken
proximate the rear end opening 12¢. As will be discussed
more fully hereafter, FIGS. 5a and 6a show the abdominal
fat flaps 13, 14 in a generally closed position and FIGS. 55
and 65 show the abdominal fat flaps 13, 14 in a generally
open position. The abdominal fat flaps have an interior
surface 13¢, 14¢ and an exterior surface 13d, 144d.
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[0021] The housing 11 also has a rectangular slot or
opening 115. The opening 115 is positioned to allow shack-
les 15 to be moved, by an overhead conveyor 15a, through
the apparatus 10. The chickens 12 are held in the shackles 15
by their legs 12f. The overhead conveyor 154 and shackles
15 are typically permanently positioned in a processing
facility. The apparatus 10 has a first section, generally
designated at 16 and a second section, generally designated
at 17. The first section 16 is utilized to clean the cavity 125
and the exterior surface 12a, while the second section 17 is
utilized to clean the exterior surface 124 after the bacteria or
other contaminants have been cleaned out of the cavity 125.
This arrangement is preferable, although it is understood
that the functions of the two sections 16, 17 could be
combined into one section.

[0022] Referring to FIGS. 2 and 4, the housing 11 includes
an inlet manifold 18 that is in fluid communication and
provides cleaning solution 100 to five conduits 19-23. Con-
duits may be added or subtracted and the location of
conduits within the housing 11 may change. Conduits may
be rotated to allow spray nozzle 19a-23a aim adjustment and
may be connected to a mechanism that moves the conduits
in an oscillating motion. The conduits are supported in the
housing interior 11a by means well known in the art and are
not shown. The conduits 19-23 run the length of the first
section 16. A plurality of spray nozzles 19a-23a are opera-
tively connected to the conduits 19-23 by means well known
in the art. Typically, an elbow fitting connects the conduit to
the spray nozzle, such construction being well known in the
art. The nozzles 194-23a have discharge orifices that diffuse
the stream of the cleaning solution. A guide bar 24 is suitably
supported in the housing interior to contact the anterior or
posterior side of the carcasses to tilt the carcasses from
vertical. As seen in FIG. 2, the guide bar 24 is suitably
supported in the housing interior 11a. As seen in FIG. 2, the
carcass guide bar 24 is connected by suitable means, such as
welding, to the support tubes 27. The support tubes 27 are
connected to pivoting supports 26 by sliding the support
tubes 27 over the pivoting supports 26 and fastening by
means well known in the art that allow adjustment, such as
bolting or threaded screw. The pivoting supports 26 are
connected to mounting supports 25 by a pivot joint 26a well
known in the art. Mounting supports 25 are connected to the
housing 11 by means well known in the art such as welding.

[0023] Referring to FIGS. 3 and 4, the second section 17
has a second inlet manifold 28, which is similar to inlet
manifold 18 and is connected to a source of cleaning
solution 100. The inlet manifold 28 is operatively connected
and in fluid communication to six conduits 29-34. Nozzles
29a-34a are operatively connected to and in fluid commu-
nication with the conduits 29-34. The nozzles 29a-34q are
similar to nozzles 194-22a. The conduits 29-34 extend
generally along the length of section 17. The conduits 31-34
are oscillating conduits while conduits 29, 30 as well as
19-23 are fixed. Oscillating conduits are well known in the
art. FIG. 7 shows a schematic representation of a typical
oscillating conduit. The oscillating mechanism includes a
conduit 31 with a nozzle 314 in fluid communication there-
with. A flange 35 is operatively connected to the conduit 31.
The flange 35 is connected by a length 36 to a motor 37. The
motor 37 causes the link 36 to move and down, thereby
rotating the conduit 31. As previously mentioned, the second
section 17 may be incorporated into the first section 16, if
desired.
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[0024] As can be seen in FIG. 4, there is a plurality of
exterior surface spray nozzles 19a-22a and 29a-34a aimed
at the exterior surface 12a and a plurality of cavity spray
nozzles 23a aimed at the rear end opening 12¢ and abdomi-
nal fat flaps 13, 14. The number of nozzles depends on the
number and length of the conduits 19-23 and the desired
cleaning outcome. Preferably, there are at least three nozzles
23a in linear sequence and preferably between 5 to 9 nozzles
23a.

[0025] The following are values for the nozzles 19a-23a
and 294a-34a. It is understood that the critical values are for
the nozzle 23a, as the other nozzles 19a4-22a and 29a-34a
are well known. The values are for moving the carcasses at
a line speed of 14 inches per second.

TABLE 1

Preferred More Preferred

Cavity Spray Nozzles 23a

Flow rate 3 to 15 gallons per 5 to 12 gallons per
minute minute

Line pressure 10 to 20 psi 15 to 20 psi

Nozzle spacing (in linear 1 to 6 inches 1 to 3 inches

sequence on conduit)

Spray distance (from spray 4 to 15 inches
orifice to poultry)
Diffused spray angle
Spray pattern

Exterior Surface Spray
Nozzles 19a-22a; 29a-34a

6 to 10 inches

10 to 40 degrees 15 to 25 degrees
Full cone or Flat Flat

Flow rate 0.2 to 2 gallons per 0.4 to 1 gallon per
minute minute
Line pressure 20 to 60 psi 30 to 50 psi

4 to 18 inches 6 to 12 inches
4 to 18 inches 6 to 12 inches
10 to 75 degrees 25 to 60 degrees

Full cone or Flat Flat

Nozzle spacing
Spray distance
Diffused spray angle
Spray pattern

[0026] As can be seen, the line pressure for conduit 23 is
different than conduits 19-22. Since the conduits 19-23 are
all being fed from the same conduit 18, a flow restrictor (not
shown) is positioned in the conduit 23 to provide appropriate
line pressure. It is, of course, understood that a separate
conduit could be utilized to supply this different line pres-
sure. Further, while all nozzles have been described and
shown as linear or substantially linear, it is understood that
they may also be non-linear.

[0027] An effective method to wash the cavity of an
eviscerated poultry carcass with a diffused spray stream
originating from outside the carcass is to deliver at least 1
volume of cleaning solution for every four poultry cavity
volumes in less than 0.4 second and preferably less than 0.36
seconds or less. That is, if the poultry cavity is 240 mL., at
least 60 mL. of solution into the cavity.

[0028] The preferred method to wash the cavity of an
eviscerated poultry carcass with a diffused spray stream
originating from outside the carcass is to deliver at least 1
volume of cleaning solution for every three poultry cavity
volumes in less than 0.4 second and preferably less than 0.36
seconds or less. By supplying the cleaning solution in the
ratios and times previously described, the cleaning solution
is deflected back out the cavity for the cleaning to be
described hereafter with respect to FIG. 65.
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[0029] For either method, it is preferred that the spray
stream enters the cavity at an angle approximately perpen-
dicular to the spinal column of the carcass. For either
method, it is preferred that multiple spray streams in linear
sequence are used. Further, it is preferred that the spray
streams be 6 inches or less apart. For either method, it is
preferred that the spray stream enters the cavity of a carcass
that is in a non-vertical position. Further, if the carcass is
hanging vertical by the legs from a shackle, it is preferred
that the carcass be tilted to a non-vertical position while the
spray stream is applied.

[0030] In operation, the chicken carcasses 12 are hung by
their legs 12f such that the rear end opening 12¢ is up and
the neck end 124 is down. The shackles 15 are moved on the
overhead conveyor 15a such that the chicken carcasses 12
enter the housing interior 11a. Shackle guides 38, well
known in the art, are also provided to guide the shackles into
opening 115. The chicken carcasses 12 enter the housing
generally vertical. Then, as viewed in FIG. 2, the carcasses
contact the guide bar 24 to tilt the chicken carcasses 12 from
the vertical. This makes it easier for the abdominal flaps 13,
14 to deflect outward and allows better cleaning beneath the
flaps. While the guide bar 24 is not necessary, it does assist
in the better functioning of the apparatus 10. The bird tilt
provided is shown at about 15 degrees from vertical and is
preferably from 10 degrees to 45 degrees. The cleaning
solution 100, which is being supplied under the conditions
noted previously, cleans the exterior surface 12a and also the
cavity 12b. However, the inner cavity 125 is cleaned in a
manner different than that known in the prior art. The
cleaning solution is applied as a diffused spray stream
originating from outside the carcass and delivers at least 1
volume of cleaning solution into the cavity 125 for every
four poultry cavity volumes in less than 0.4 seconds. It is
preferred that the spray stream enters the cavity at an angle
approximately perpendicular to the spinal column of the
carcass. It is also preferred that multiple spray streams in
linear sequence are used, those streams being 6 inches or
less apart. The stream does not fill the cavity, but instead a
portion of the cleaning fluid is deflected out the rear end
opening 12¢ and beneath the flaps 13, 14. This allows for
better cleaning beneath the abdominal fat flaps 13, 14. This
action is schematically shown in FIGS. 6a, 6b.

[0031] FIG. 6a shows the chicken carcass 12 after it has
been moved from vertical by the guide bar. This presents the
rear end opening 12¢ better to the nozzle 23a. In this closed
position, the abdominal flaps 13, 14 tend to overlie each
other and close off the cavity 124. The cleaning fluid is
preferably supplied from the ventral side (as seen in FIG. 1)
to the rear end opening 12¢, although from other sides will
also be acceptable.

[0032] Then, in FIG. 65, the effect of the cleaning solution
100 being sprayed from the nozzle 23a is shown. It is
understood from previous discussions that the nozzle 23a is
preferably six to ten inches away from the opening 12¢. The
cleaning solution 100 is supplied under conditions which
cause the cleaning solution 100 to deflect back out of the rear
end opening 12¢ after the cleaning solution has hit other
portions of the side walls of the cavity 125. The stream of
cleaning solution is going in a stream inside the cavity and
the stream is deflected from the inward movement, the usual
direction, to be moving in another direction that is back
outside of the cavity. There is some accumulation 100a of
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the cleaning solution 100 at the bottom of the cavity 124.
This accumulation 100a will tend to exit out of the neck
opening 12e¢ or later be discharged when the carcass is
removed from the shackles. The remaining cleaning solution
100 is deflected out under such conditions as to cause the
abdominal flaps 13, 14 to go into the open position (FIG.
5b). The solution is deflected back out and contacts the
interior surface of the abdominal fat and raises the abdomi-
nal fat to effectively remove any pockets that may form to
trap contaminants. This provides for effective cleaning of the
bacteria or other contaminants which may exist under the
abdominal flaps 13, 14. The conditions under which the
cleaning solution 100 is supplied have been previously
discussed with respect to time and volume. It is understood
that these or other suitable combinations, based on the
particular configurations of the assembly line and the
chicken carcasses 12 may vary the conditions. However, the
cleaning solution is supplied under such conditions as to not
just float the abdominal flaps slightly up as the cavity 125 is
flooded, as in the prior art, but instead the abdominal flaps
are deflected up such that their free ends 13a, 14a move from
a closed position (FIG. 5a) to a position where the free ends
13a, 14a are in an open position (FIG. 55).

EXAMPLES

[0033] In all examples, spray nozzles 23a (Spraying Sys-
tems Co. VeelJet® spray nozzles) in linear sequence were
used to spray diffused water streams into the cavity of an
eviscerated chicken carcass moving past the nozzles. The
spray stream entered the cavity at an angle approximately
perpendicular to the spinal column of the carcass. The
carcass had a 240 mlL cavity volume. Spray nozzles were
spaced on either 3- or 6-inch centers.

[0034] Results were recorded as follows:

0=Not effective (spray deflected in the cavity, sometimes out
the rear end opening, the abdominal fat flaps in a closed
position)

+=Effective cavity washing (spray deflected in the cavity,
out the rear end opening, the abdominal fat flaps sometimes
in an open position)

++=More effective cavity washing (spray deflected out of
the cavity, out the rear end opening, the abdominal fat flaps
in an open position)

Example 1

0.18 Second Exposure Time to Each Spray Stream
(6 Inches on Center)

[0035]

Volume of Water (to Nearest
10 mL) Delivered Into the
Cavity per Spray Stream

Line Pressure 30 mL 40 mL 60 mL 80 mL
10 psig 0 0 + ++
20 psig 0 0 + ++
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Example 2

0.18 Second Exposure Time to Each Spray Stream
(3 Inches on Center)

[0036]

Volume of Water (to Nearest
10 mL) Delivered Into the
Cavity per Spray Stream

Line Pressure 30 mL 40 mL 60 mL 80 mL
10 psig 0 + + ++
20 psig 0 + ++ ++

Example 3

0.36 Second Exposure Time to Each Spray Stream
(6 Inches on Center)

[0037]

Volume of Water (to Nearest
10 mL) Delivered Into the
Cavity per Spray Stream

Line Pressure 40 mL 60 mL 80 mL 110 mL
10 psig 0 + ++ ++
20 psig + + ++ ++

Example 4

0.36 Second Exposure Time to Each Spray Stream
(3 Inches on Center)

[0038]

Volume of Water (to Nearest
10 mL) Delivered Into the
Cavity per Spray Stream

Line Pressure 40 mL 60 mL 80 mL 110 mL
10 psig 0 + ++ ++
20 psig 0 + ++ ++

[0039] The above specification, examples and data pro-
vide a complete description of the manufacture and use of
the composition of the invention. Since many embodiments
of the invention can be made without departing from the
spirit and scope of the invention, the invention resides in the
claims hereinafter appended.

[0040] Although the present invention has been described
with reference to preferred embodiments, workers skilled in
the art will recognize that changes may be made in form and
detail without departing from the spirit and scope of the
invention.
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1-25. (canceled)

26. A method of washing eviscerated poultry carcasses,
the poultry carcasses having legs, an exterior surface, a
cavity having a rear end opening, and a neck end, the method
comprising:

a) conveying the carcasses, hung by the legs, through a
housing;

b) spraying the cavity with a peroxyacid solution that
enters the rear end opening from a direction and at a
sufficient volume over time, whereby a portion of the
peroxyacid solution is deflected out the rear end open-
ing; and

c) spraying the exterior surface with the peroxyacid
solution.

27. The method of washing of claim 26, wherein the
carcasses have abdominal fat flaps proximate the rear end
opening, and the deflected peroxyacid solution results in
movement of an unattached end of the abdominal fat flaps
outward and away from the rear end opening by the
deflected peroxyacid solution.

28. The method of washing of claim 27, further compris-
ing:

tilting the carcasses to an angle from vertical by raising
the neck end.

29. The method of washing of claim 27, further compris-

ing:

spraying the cavity with a first set of a plurality of
substantially linearly spaced spray nozzles; and

spraying the exterior surface with a second set of a
plurality of substantially linear spaced spray nozzles.
30. The method of washing of claim 27, further compris-
ing:
spraying the cavity with a first set of a plurality of
non-linearly spaced spray nozzles; and

spraying the exterior surface with a second set of a
plurality of non-linear spaced spray nozzles.
31. The method of washing of claim 29, further compris-
ing:
spraying the cavity with peroxyacid solution at a flow rate
of at least three gallons per minute from each nozzle
and at a line pressure of at least 10 psi; and

spraying the cavity diffused at a 10 degree spray angle or
greater and at a distance of six to ten inches.
32. The method of washing of claim 29, further compris-
ing:
spraying the exterior surface by the second set of spray
nozzles at a flow rate of at least 0.2 gallons per minute
and 20 psi line pressure or greater.
33. The method of washing of claim 29, further compris-
ing:
capturing the peroxyacid solution after being sprayed
toward the carcass;

removing solids from the peroxyacid solution;
adding a portion of fresh peroxyacid solution;
creating a recycled solution of peroxyacid solution; and

applying the recycled solution to the carcass.
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34. The method of washing of claim 27, wherein the
peroxyacid solution includes at least one of peroxyacetic
acid and peroxyoctanoic acid.

35. A method of washing eviscerated poultry carcasses,
the poultry carcasses having legs, an exterior surface, a
cavity having a rear end opening, and a neck end, the method
comprising:

a) conveying the carcasses, hung by the legs, through a
housing;

b) spraying the cavity with a cleaning solution that enters
the rear end opening from a direction and at a sufficient
volume over time, whereby a portion of the cleaning
solution is deflected out the rear end opening; and

¢) spraying the exterior surface with the cleaning solution,
wherein the cleaning solution is selected from a group
consisting of peroxyacids, cetylpyridinium chloride,
acidified sodium chlorite, trisodium phosphate, sodium
metasilicate, sodium hypochlorite, calcium hypochlo-
rite, chlorine, chlorinated compounds, 1,3-dibromo-5,
5-dimethylhydantoin, brominated compounds, lactic
acid, citric acid, acetic acid, propionic acid, phosphoric
acid, hydrochloric acid, organic acids, mineral acids,
lactoferrin, nisin, bacteriocins, ozone, chlorine dioxide,
and mixtures thereof.

36. The method of washing of claim 35, wherein the
carcasses have abdominal fat flaps proximate the rear end
opening, and the deflected cleaning solution results in move-
ment of an unattached end of the abdominal fat flaps
outward and away from the rear end opening by the
deflected cleaning solution.

37. The method of washing of claim 36, further compris-
ing:

tilting the carcasses to an angle from vertical by raising
the neck end.
38. The method of washing of claim 36, further compris-
ing:

spraying the cavity with a first set of a plurality of
substantially linearly spaced spray nozzles; and

spraying the exterior surface with a second set of a

plurality of substantially linear spaced spray nozzles.

39. The method of washing of claim 36, further compris-
ing:

spraying the cavity with a first set of a plurality of
non-linearly spaced spray nozzles; and

spraying the exterior surface with a second set of a
plurality of non-linear spaced spray nozzles.
40. The method of washing of claim 38, further compris-
ing:

spraying the cavity with cleaning solution at a flow rate of
at least three gallons per minute from each nozzle and
at a line pressure of at least 10 psi; and

spraying the cavity diffused at a 10 degree spray angle or
greater and at a distance of six to ten inches.
41. The method of washing of claim 38, further compris-
ing:

spraying the exterior surface by the second set of spray
nozzles at a flow rate of at least 0.2 gallons per minute
and 20 psi line pressure or greater.
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42. A method of washing eviscerated poultry carcasses,
the poultry carcasses having legs, an exterior surface, a
cavity having a rear end opening, and a neck end, the method
comprising:

a) conveying the carcasses, hung by the legs, through a
housing;

b) spraying the cavity with a first cleaning solution that
enters the rear end opening from a direction and at a
sufficient volume over time, whereby a portion of the
first cleaning solution is deflected out the rear end
opening; and

¢) spraying the exterior surface with a second cleaning
solution, wherein the first and second cleaning solu-
tions are selected from a group consisting of peroxy-
acids, cetylpyridinium chloride, acidified sodium chlo-
rite, trisodium phosphate, sodium metasilicate, sodium
hypochlorite, calcium hypochlorite, chlorine, chlori-
nated compounds, 1,3-dibromo-5,5-dimethylhydan-
toin, brominated compounds, lactic acid, citric acid,
acetic acid, propionic acid, phosphoric acid, hydrochlo-
ric acid, organic acids, mineral acids, lactoferrin, nisin,
bacteriocins, ozone, chlorine dioxide, and mixtures
thereof.

43. The method of washing of claim 42, wherein the
carcasses have abdominal fat flaps proximate the rear end
opening, and the deflected first cleaning solution results in
movement of an unattached end of the abdominal fat flaps
outward and away from the rear end opening by the
deflected first cleaning solution.

44. The method of washing of claim 43, further compris-
ing:
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tilting the carcasses to an angle from vertical by raising
the neck end.

45. The method of washing of claim 43, further compris-
ing:

spraying the cavity with a first set of a plurality of
substantially linearly spaced spray nozzles; and

spraying the exterior surface with a second set of a

plurality of substantially linear spaced spray nozzles.

46. The method of washing of claim 43, further compris-
ing:

spraying the cavity with a first set of a plurality of
non-linearly spaced spray nozzles; and

spraying the exterior surface with a second set of a
plurality of non-linear spaced spray nozzles.
47. The method of washing of claim 45, further compris-
ing:

spraying the cavity with the first cleaning solution at a
flow rate of at least three gallons per minute from each
nozzle and at a line pressure of at least 10 psi; and

spraying the cavity diffused at a 10 degree spray angle or

greater and at a distance of six to ten inches.

48. The method of washing of claim 42, wherein at least
one of the first and second cleaning solutions is a peroxyacid
including at least one of peroxyacetic acid and peroxyoc-
tanoic acid.



