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IN THE UNITED STATES DISTRICT COURT F I L

FOR THE NORTHERN DISTRICT OF OKLAHOMA E D
UNITHERM FOOD SYSTEMS, INC., ) U,Sh” Lomy, J
an Illinois corporation ) ' DISTRIg?i'CCfSrk
) OUnr
Plaintiff, ) .
) ) 0BGV 110 J0T-SAJ
. 0.
) JURY TRIAL DEMANDED
PERDUE FARMS INCORPORATED, )
a Delaware corporation )
)
Defendant. }
COMPLAINT

Plaintiff, Unitherm Food Svstems. Inc., (“Unitherrn”) for its complaint

againét Defendant, Perdue Farms Incorporated (“Perdue”), alleges as follows:

PARTIES
1. Plaintiff, Unitharm, is an Illinois corporation authorized to do
business in the State of Oklahoma. Unitherm’s principal place of business is at 502

Industrial Road, Bristow, Oklahoma 74010.

2. Upon information and belief, Perdue is a Delaware corporation
with its principal place of business at 31149 Old Ocean City Road, Salisbury, Maryland

21804.
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JURISDICTION AND VENUE

1. This action ariszs under the patent laws of the United States, 35
U.S.C. §8§ 100 et seq., particularly at lzast Sections 271(a) and (g), 281 through 285, and
295 of Title 35 of the United States Ccde. Jurisdiction is proper under 28 U.S.C. §§ 1331

and 1338(a).

2. Venue is proper in this District pursuant to 28 U.S.C. §§ 1391(b)

and (c).

CAUSE OF ACTION

(Patent Infringement)

Plaintitf adopts and re-alleges each and every numbered paragraph above
as if set forth verbatim herein,

3. Unitherm is the owner of United States Patent No. 6,675,589,
entitied “Freeze-Crusting Process,” which issued to David Howard on January 13, 2004
(“the Patent™). A copy of the Patent is appended hereto as Exhibit A. The Patent issued
from U.S. Patent Application Serial No. 10/370,987, which was filed February 20, 2003
as a divisional of co-pending U.S. Patent Application Serial No. 09/748,646, filed

December 21, 2000.

4. Upon informaticn and belief, without authorization or authority,
Perdue has and continues to engage in acts of using, and of offering for sale and selling

products produced from, processes claimed in at least claims 12-17, 22, and 23 of the
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Patent, which activities infringe the Patent, in this District and elsewhere in the United

States. Unless enjoined by the Court, these activities by Perdue will continue.

5. As a result of Perdue’s infringement, Unitherm has suffered and

continues to suffer damages in an amount to be determined at trial.

0. Upon information and belief, the infringement of the Patent by
Perdue has been willful such that Unitherra’s damages should be trebled. In addition,
Perdue’s conduct renders this an exceptional case under 35 U.S.C. § 285, thus entitling

Unitherm to an award of attorney fees.

PRAYER FOR RELIEF

WHEREFORE, Unitherm prays that judgment be entered in its favor and
against Perdue and for relief including:

1. That Perdue, its officers, directors, employees, and all others acting
under its direction or control be preliminarily and permanently enjoined and restrained

from infringing the Patent;

2. That Perdue account to Unitherm for all gains, profits, and

advantages derived by Perdue from its infringement of the Patent;

3. Compensatory damages, interest, and costs pursuant to 35 U.S.C. §

284,
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4. Increased damages of treble the amount of actual damages found

or assessed pursuant to 35 U.S.C. § 284;

5. Reasonable attorney fees pursuant to 35 U.S.C. § 285; and

6. Such other and further relief as the Court deems proper.

JURY TRIAL DEMANDED

#299970 vi

Roy o Mreedlové, OBA #1097
Dennis D. Brown, OBA #13662
Todd A. Nelson, OBA #15317
IFELLERS, SNIDER, BLANKENSHIP,
BAILEY & TipPENS, P.C.
321 South Boston, Suite 800
Tulsa, Oklahoma 74103-3318
Telephone: (918) 599-0621
Facsimile: (218) 583-9659

Attorneys for Plaintiff
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FREEZE-CRUSTING PROCESS

This application is a divisional of copending application
Ser. No. 09/748,646, filed Dec. 21, 2000,

FIELLD OF THE INVENTION

The present invention relates o processes and apparatusss
for forming a frozen crust at the surface of a foed product
and to crusted products produced by such process and
apparatus.

BACKGROUND OF THE INVENTION

Prior 1o slicing food Jogs {e.g., turkey logs, ham logs,
honey-baked ham logs, ele.) and other food products, it is
known in the ar to first form a frozen crust at the surface of
the preduct. The rigid crust greatly facilitates the slicing
process by providing a much firmer surface for receiving the
slicer blade. Additionally, the frozen outer edge of Lhe sliced
product prevents the individual slices from folding over as
they fall from the cutting machinc. The slices are therefore
much better suited for forming stacks and for packaging

Turkey, ham, and other food product logs typically have
square, D-shaped, or oval cross-sectional shapes and can be
up lo 60 inches in length or more. The sliced product
produced from such logs will commanly be packaged and
provided 1o retail outlets as, for example, 4 inchx6 inch
slices or 4 inchx4 inch slices.

By providing 2 firm auter suriace for receiving the slicer
plade, the [rozen crust greatly reduces the production of
slivers or partial slices ithat are otherwise formed when
slicing a soft log. The frozen crust therefore allows much
more cflicient slicing, even al greatly accelerated slicing
rates. For cxample, a line running an uncrusied product at
400 rpm can typicatly be accelerated in 800, 1000, or even
1200 rpm when slicing 2 crusied product.

Two 1ypes of freczing processes have heretefore been
used in the art. The first is a cryogenic crusting process
whercin nitrogen, in either liguid or gas form, is applied 1o
the surface of the product log for a period of {rom aboul 4
1o about 12 minutes. Because of the extremely cold tem-
peratures involved and the relatively briel period of
exposure, nitrogen processes provide a highly desirable, thin
product erusi. The other process employed heretofore
involves simply loading a large number of product Jogs onto
a truck and placing the loaded truck in a batch freczer for
8-10 hours.

Unfortunately, each of the two prior crusiing processes
has significamt shortcormings. The total operaling cost of a
nitrogen crusting process will typically be as much as about
three cents or more per pound of product. In the baiwch
{reezing process, on the other hand, each truck holds about
50 logs so that, afier removing the ruck from the freczer, it
1akes approximately one hour to slice the entire batch. Thus,
toward the end of the hour-long batch slicing process. tie
remaining product logs will be significantly or completely
\hawed. Additionally, such batch freezing processes are s¢
slow that the crust formed is very thick and the lempcerature
reduction experenced reaches all the way to the core of L
product. A thick erust of this type can dul} the product slicer
hlade very quickly.

SUMMARY OF THE INVENTION

The present invention salisfies the needs and alleviates t1e
problems discussed hereinabove. The present invention pro-
vides a continuous freeze-crusiing process which is fast b
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costs 4 great deal less than nitrogen crusting processes. The
inventive process preferanly utilizes ammonia, Freon, or
other common refrigerants costing as little as 0.1¢ per pound
of product. In addition, the inventive system coninuously
provides rreshly crusted product w the slicer, as necded, so
that no significant thawing of the crusi oceurs.

In one aspec, the present invention provides a process for
frecze-crusting food products coraprising the steps oft (a}
continuously delivening the food producis througha [reezing
apparatus and (b) exposing lhe fond products o circulating
air within the freezing apparalus al a temperatwe and in a
manner cifeetive for freczing an oulermaost layer of cach
[ood product.

In another aspect, the present invention provides a method
of processing food products comprising the sieps oft (@)
continuously delivering the food products through a freezing
apparatus; (b) exposing the food products o circulating air
within the freezing apparatus having an average lemperaiure
of not greater than (° F. and then (c) slicing the food
products. In siep (h), the circulating air is circulaied in the
freezing apparaws in a manner effective for freezing an
ousermos! layer of Lhe food product in less than 30 minutes.
The frozen outermost layer will preferably have a thickness
in the range of from about 0.1 to about 0.5 inches.

The present invention further provides a vertical freezing
unil which is particularly weil-suited for use inlhe inventive
frecze-crusling process. The inventive freczer can also be
used for other types of freezing operations. The inventive
vertical freezer desirably operates by cold air circulalion
using ammonia, Freon, or other common refrigerants. In
addition, the inventive vertical freezer inverns the product
{i.e., turns the product over) during the crusting or freezing
process so that a much more equivalent and thorough degree
of air contact occurs with all surfaces of the product. Also,
hecause of its vertical structure, the inventive freezer has a
much smaller footprint and therefore reguires much less
space than other types of {reezers known in the art.

The inventive vertical [reezing apparatus preferably com-
prises: a housing; a vertical conveyor positioned in the
housing znd having an upward path and a downward path;
a refrigerating elemenl within the housing; and circulating
means for circulating air within the housing through the
refrigerating element and onto products camed by the
vertical conveyor.

Further objects, [eatures, and advantages of the present
invention will be apparent to those skilled in the art upon
examining the accompanying drawings and upon reacing the
jollewing description of the preferred embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically illustrates a cutaway clevalional end
view of a product log 2 which has been frceze-crusted in
accordance with the inventive process.

FIG. 2 provides a cutaway elevational inlet cnd view of an
impingemeni chiller 30 which is well suited for use in the
inventive process.

FIG. 3 is a cutaway elevational side view of an embodi-
ment 20 of the vertical freezing apparatus provided by the
present invention.

FIG. 4 is a cutaway elevationsl front view of inventive
vertical freezer 20.

FIG. 5 is an elevational front view of an evaporator 60
preferred, for usc in inventive freezer 20.

FIG. 6 is an elevalional end view of cvaporator 60.

DETAILED DESCRIFTION QF THE
PREFERRED EMBODIMENTS

In the inventive process, an outermost layer of a food
product is [reeze-crusted by contacting with cold, circulating
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air The cold air will preferabty have an average lemperaturce
of less than 0° F. The cold air will more preferably have an
average lemperature of less than —10° F. and will :nost
preferably have an average Llemperature of less than —15° .
Additionally, the cold air will preferably contact the preduct
with a degree of conveclion, impingement, or other type of
circulation sufficient (o complele the crusting process in less
than 30 minutes. The crusting process will more preferably
be completed in iess than 20 minutes and will most praier-
ably be completed in less than 15 minuies.

As will be understood by those skilled in the art. various
types of meat, poultry, fish, and vegetable products can be
crusied in accordance with the inventive process. Examples
include, but are not limited 1o, turkey logs, ham logs, bacon
backs, processed beel logs, fish logs, luncheon meal ogs,
and spiral hams. Product logs freeze-crusted in accordance
with the inventive process will typically be cooked products
and will commonly have lengths of up to 40 inches or sven
up to 60 inches or more.

A cross-section of a typical precooked, D-shaped product
2 (c.g., & wrkcy log) which has been freeze-crusted in
accordance with the inventive process is depicted in FIG. 1.
The freeze-crusied product log 2 comprises an inner core 4,
an outer frozem crust layer 6, and a transition region 8
extending between core 4 and ouler crust 6. For sl cing
purposes, the crust € formed in accordance with the irven-
tive process will preferably have a thickness 10 in the range
of from about 0.1 to about 0.5 inches and will most prefer-
ably have a thickness 10 of about 0.25 inches.

Prior to crusting, the temperature throughout product 2
will typically be in the range of from about 28° F. 1o ebout
38° F. However, if delivered directly from a surface pas-
teurizing process, for example, the Jog will typicaily still
have a core temperature in the range of from about 28° F. o
about 38° F. but may have a surface temperature in the range
of from about 80° F. w0 120° K

As will be understood by those skilled in the ar, meat,
fish, and poultry products, such as meat, fish, or poulry logs,
typically have freczing lemperaiures of less than 29° F. In
most cases, the freezing temperature of a meat, fis1, or
poultry log will be in the range of from 27.5° F. (0 aboul
28.75° F.

By way of example, but not by way of limitation, assum-
ing that the frecze-crusted produc log 2 has a lateral width
5 al 5% inches, a height 7 of 3% inches and an outer crusl
thickness 9 of Y% inch, the transition region 8 of the crusted
product will typically have a thickness 11 of about 1 inch
and the inner core 4 of the crusted product wil typically
have a lateral width 13 of aboul 3% inches and a heigt 15
of about 1% inches.

Regardless of the actual dimensions of product log 2, the
cross-sectional temperature profile of the product wiil pref-
erably be such that the lemperature of the outer surface 10
of the crusted product is less than 25° F. and is most
preferably about 20° F. However, when freeze-crusied in
accordance with Lhe inventive process, the lemperature it the
core 4 of the product will preferably nol decrease I any
significant degree and most preferably will not decreese at
all.

Depending upon the type of product in question, the
temperature at the border 12 between crust 6 and transition
region 8 will typically be in the range of from about 26° E
to about 28° k.

Generally any type of continuous circulaling air freczer
car be used in the inventive freeze-crusting process. As used
herein and in the claims, the term “continuous™ means that
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the freczer will be operable for continuously receiving and
freeze-crusting the food product. The inveniive vertical
[reezer 20 described hereinbelow is particularly well-suited
for use in the inventive frecze-crusling process.

Examples of other types of continuous [reezing systems
suitable for use in the inventive process include, bul are not
limited to, spiral freezers, available from various
manufzcturers, and the tincar Continuous Flow Impinge-
ment Chiller 30 available from Unitherm Food Systems,
Inc.. Ponca Cily. Okla. As compared to the preferred vertical
freezer 20, 2 spiral freezer ar a linear impingement chiller 30
will typically requirc a great deal more space. In addition. a
spiral freczer Lypically will not provide as greal a degree of
cold air turbulence within the unit and will require substan-

. tially longer to complete the freeze-crusiing process.

Required residence times in a spiral [Teczer will typicaliy be
as much as from about 30 to about 45 minules, thus resuliing
in the {ormation of a relatively thick crust. In addition, spiral
freezers typically cannot handie products greater than 40
inches in length.

The Unitherm Lincar Impingement Chiller 30 is illus-
trated in FIG. 2. Impingement chiller 30 compriscs: a lincar
internal conveyor 32 having a perforated bell 34 (preferably
formed of modular plastic or stainless steel); an internal
refrigerating unit 35 typically including a refrigerant cvapo-
rator coil and one or more air circulation fans; exiernal fan
motors 36; an upper air delivery duct 38 positioned above
conveyor 32 and having nozzles, orifices. or other Impinge-
ment flow structures for delivering the chilled air down-
wardly onto the product; a similar lower duct 40 for deliv-
ering the chilled air upwardly onto the product Lhrough
perforated belt 34; and internal air How ducts, baffles, or
pancls 42 and 44 which direct the chilled air from the air
chilling and circulation system 35 into the upper and lower
ducts 38 and 40. Impingement chiller 30 will preferably be
operated using a common refrigerant such as ammonia or
Freon and, depending upon the particular reffigerant used,
can provide chilled air temperatures in the range of from
ahoui —20° F. to sbout —40° F. or less. Average wind chill
temperatures within the unit can be as low as -90°F. or less.

Embodiment 20 of the invenlive verical [reczer is
depicled in FIGS. 3 and 4. Vertical freezer 20 preferably
comprises: an insulated housing 50; one or mere internal
vertical conveyors 52 rotatably instalied in housing 58 and
having an upward path 54 and a downward path 56; a
pluralily of outwardly extending, lateral carrier plaies or
flights 58 included on veriical conveyor(s) 52 4 vertical
refrigerating element (preferanly an evaporator) 60, or a
plurality of stacked elements 60, sandwiched beiween the
upward and downward paths 54 and 56 of vertical conveyor
(s) 52, an inlet opening 62 provided through the lower
portion of the frant wall 64 of housing 50; an oullei-opening
66 provided in the bouom portion of the back wall 68 of
housing 50; a pair of drive shafts 70, one preferably being
directly driven and the other preferably being slave or bell
driven, rotatably extending longitudinally through the upper
portion of freezer housing 50 and having a plurality of
sprockets 72 secured thercon for engaging and driving
vertical conveyor(s) 52; a drive molor 74 sccured outside of
freczer housing 50 and having a drive shafl operably con-
nected or linked o at lcast one of drive shafis 70; and a pair
of idler shafis 76 rotatably ex:ending longitudinally within
the lower portion of the housing and having sprockets 78
secured thereto for engaging and guiding the lower end of
verticzl conveyor(s) 52,

Inventive vertical freczer 20 preferably also comprises:
perforated, vertical interior front and back walls B0 and 82
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which allow air flow but enclose the disial ends of carier
plates 58 (o prevent product from falling off of the plates;
vertical front and back plenums 84 and 86 defined respie-
lively by the vertical spaces created between perforaed
interior paneis 80 and 82 and the vertical interior front znd
hack walls 88 and 90 of housing 50; a plurality of fans 92
positioned within the lower portion of front plenum 84; a
plurality of additional fans 93 posittoned within the upper
portien of back plenum 86; a corresponding pliurality of
motors 96 and 97 mounted outside of housing 50 for driving
{ans 92 and 93; and a pair of flexible curtains 108 and 110,
preferably plastic strip curiaing of 4 type well-known in 1he
art, positioned in inlet and outiel openings 62 and 66 of
housing 50 whick allow product 1o pass therethrough but
reduce cold air losses from the inlet and outlcl openings.

Fans 92 and 93 are preferably positioned Lo continuousty
circulate air through vertical conveyor(s) 52 and vertical
cooling clement(s) 60 in the manner indicated by flow cy-le
arrows 94.

As indicated above, inventive freezer 20 can empiloy a
single vertical conveyor 52, which would exiend across
substantially the entire interior width of housing 50, or can
employ two or more vertical conveyors positioned side-by-
side. Vertical conveyor(s) 52 and the lateral camier plates 58
extending therefrom are preferably perforated or of mesh
conslruction to allow air flow laterally through refrigerating
clement(s) 60 and upwardly through carrier plates 58.

As will be understood by those skilled in the art, varicus
types of refrigerating elements could be used in the inven-
Live freczer 20. A refrigerating element 60 of a type particu-
larly preferred for use in inventive freezer 20 is depicted in
FIGS. 5 and 6. Refrigerating element 60 is an cvaporative
coil-type clement comprising coolant coils 100, which loop

hack and forth harizontally, and a plurality of closely spaced.

laterally oriented, vertical fins 102 through which coils 100
are received and retained.

Generally any common freczer refrigeranl can be
emptoyed in inventive freczer 20. The coolant will prefer-
ably be either ammonia or Freon and wili most preferably be
ammonia. The coolant is circulated through vertical refr.g-
erating clement 60 via a lower conduit 104 which delivers
cold liguid refrigerant into the bottom of cooling clement 60
and a larger upper conduil 106 which receives the warmer,
al least partialty vaporized, rctumn coolant from the upper
end of refrigerating elemem 60. The rewurn coolant is
delivered through a typical external compression and heal
removal system (ot shown} and then recirculated through
refrigerating element 60

Although numerous allernalive types of fan sysiems can

we used, the internal air circulation fans 92 and 93 employed
in inventive freczer 20 will preferably be flat-bladed. plug
fans. Each fan pulls air in along its horizontal axis of rotation
and then forces the air radially outward within plenum 84 or
86. As shown in FIG. 3, fans 92 are preferably positioned in
the lower portion of front plenum 84 and fans 93 arc
positioned in the upper portion of back pleaum 86 such that
the fans circulate cold air in a continuous cycle upwardly in
front pienumn 84, then laterally rearward toward back plenim
86 such thal the air passes through the upper refrigerating
clement 60, then downward through back plenum 86, aid
ther: forward toward front plenum 84 such that the air agein
passes through the tower refrigerating element 60.

As will be understood by those skilled in the art, atr flow
rates, air temperaturcs, and resuliing wind chili factors
within inventive freezer 20,can be varied and controlled by,
for example, using cither variable speed fan molors or
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constant speed motors equipped with inverters, A variable
speed conveyor motor 74 can also be used o adjust and
control the residence time of the product in freczer 20.

Fans 92 and 93 will preferably be sized and operated 1o
provide an air flow velocity throuzh refrigerating element(s}
60 in the range of from aboui 1000 to about 8000 fect per
minute. The air flow velocily csiablished through refriger-
ating elerneni(s) 60 will most preferzbly be about 2,000 feel
per minule.

During the inventive freeze-crusling process, the average
air lemperature within inventive freczer 20 will preferably
be less than 07 F. and will more preferably be in the range
of from about —10° F. 1o about ~-5¢° F. Il an ammonia or
Freon coolant is employed in inventive {Teczer 2, the lem-
perature therein during the crusting operation will typically
be in the range of from about —15° F. 1o aboul —40° F.

In addition, air circulation rates within inventive freczer
20 will prefcrably be contrelled such that the average wind
chill wemperature expericnced by cach product as it is
conveyed up and down within invenive freezer 20 will be
less than —25° F. and will more preferably be less than about
-45° E The average wind chill wemperaturce expericnced by
the product during the inventive freeze-cTusling operation
will typicaily be in the range of from about —55° F. to about
-80° F.

When using vertical freezer 20 in accordance with the
inventive freeze-crusting process. the product can be deliv-
ered into freczer inlet opening 62 and onto conveyor carrict
plates 58 using, for cxample, a gravity feed chute. As
mentioned above, the product (c.g.. product 2 depicted in
FIG. 1) will typicalily be in the form of ogs having lengths
of up to 40 inches or even up to 60 inches or more. As will
be undersiood by those skilled in the art, the product logs can
be pushed down Lhe gravity chute, one after another, such
that the individual logs are forced through the inlet curtain
98 and on 10 the upwardly moving carrier plaes 58 of
vertical conveyor(s) 52. The outer surface 10 of the product
is contacied by cold circulating air as it travels along upward
path 54, At the top of upward path 54, the vertical
conveyor{s) 52 wm on drive shafls 70 to begin their down-
ward path 56. As products 2 are czrried around the wm at the
top of veriical conveyor(s) 52, the products are desirably
inverted (i.c., tuned over) such that the boilom surface of
the product becomes the 1op surface of the product while
traveling in downward path 56. Circulating cold air contact
with the products continues as they move down downward
path 56.

Inverting the product in this manner at the mid-point of
‘he frecze-crusting operation ensures that the entire surface
10 of the product is subjected to 4 much mere thorough and
cquivalert degree of air contact than would otherwise occur
if the product remained in the same position throughout the
entire freeze-crusling operation.

As the crusied products reach the bottom of downward
path 56, the products can simply slide onto a product
conveyor as the carrier plates hegin the tum around the
ower idler shafts 76.

The crusted product will preferably be continzously deliv-
cred directly from vertical freezer 20, or from any other
alternative freczer employed in the inventive process, 1o 2
slicing machinc. Various types of suitable slicing machines
are well-known in the art. Suitable machines for slicing
log-lype products are available, for example, from Formax,
Inc., Mokena, 111.; Weber, Inc., Kansas City, Mo.; AE.W.-
Thumne, Inc., Lake Zurich, 111.; and other manufaciurers.

In a particularly preferred embodiment, all of the interior
wills. conveyors, and carrier plates of inveulive vertical
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freezer 20 will preferably be formed of stainless sieel so that
they can be casily sterilized by healing the interior of [reczer
2010 160° F. Although inventive vertical freezer 20 has been
described as used in the inventive freeze-crusting process, it
will be apparcnt that freezer 20 can be used in generally any
type of freezing process.

Thus, the present invention is well adapted 1o carry out the
objects and attain the ends and advantages mentioned above
as well as those inherent therein. While presently preferred
embodiments have been described for purposes of |his
disclosure, numerous changes and modifications will be
apparent 1o those skilled in the art. Such changes und
modifications are cncompassed within the spirit of this
invention as defined by the appended claims.

What is claimed is:

1. A pracess Jor slicing food products comprising the stzps
of:

(a) continuously delivering said food products through a

freezing apparatus having a vertical conveyor therein;

{b) exposing said food products to chilied air within said

freezing apparatus as said conveyor carries said food
products along both an upward path and & downward
path, said conveyor carrying said food products along
both said upward and said downward paths without
transferring said food products 1o any other converor
device and said food products being exposed to said
chilled air at an average temperaturc and 1n a manner
cffective for freezing an outermost layer of each of said
food products; and

(c) slicing said food products,
wherein said outermost layer frozen in accordance with s.ep
(b) has a thickness in the range of from about 0.1 to about
0.5 inches.

2. The process of claim 1 wherein said chilled air has an
average temperature of not greater than 0° F.

3. The process of claim 2 wherein said chilled air circu-
lates in said freezing apparatus at a rate effective (o exposc
said food products in step (b) to an average wind chill
temperature of less than ~25° F.

4. The process of claim 1 wherein:

said average lemperature is not greater than 0° F;

said food products have a residence time in said freezing

apparatus of not more than 30 minutes; and

said chilled air is circulated in said freczing apparatus at

a rate effective for freezing said outermost layer within
said residence time.

§. The process of claim 4 wherein said chilled air has an
average lemperature not greater than —10° F.

6. The process of claim 5 wherein said residence Lime is
not more than 20 minutes.

7. The process of claim 6 wherein said average tempera-
ture is not greater than —15° F.

8. The process of claim 7 wherein said residence time is
nol more than 15 minutes.

9. The process of claim 1 wherein said food products are
in the form of clongate food logs.

10. The process of claim 9 wherein said food logs are
cooked food logs selected from the group consisting of:
meat logs; poultry logs: and fish logs.

11. The process of claim 1 further comprising the siep of
inverting said food products at least once during step (b).

12. A method of processing elongate {ood product logs
comprising the steps of:

{a) continuously delivering said elongate food product

logs through a Ireczing apparatus,;

(b) directly contacting said elongatc food produci logs

with chilled air within said freezing apparains at a
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temperature and in a manner effective for freezing an
outermost layer of each of said elongale food product
logs in less than 30 minutes, said outermost layer
extznding around the entire cross-sectional periphery
ol vach of said elongate fond product logs and having
a thickness in the range of fom about 0.1 10 about 0.3
in¢hes; and then

(¢) slicing said elongate food product logs.

13. The method of claim 12 'wherein said elongaie food
product logs arc cooked food logs selected from the group
consisting of: pouitry logs, mea. logs. and fish logs.

14. The method of ckaim 13 wherein said foed logs are al
icast 40 inches in length.

15, The method of claim 13 wherein:

cach of said eiongate food product logs has an inlernal

core and

said outermost layer is frozen ;o step (b) in a manner such

that substantially no temperature decrease occurs in
saidl inlernal core,

16. Thc method of claim 15 wherein ng wmperature
decrease occurs in said internal core during step (h).

17. The method of claim 12 wherein said elongate food
product togs are surface pasteurized prior te siep (a} such
that, at the beginning of step {b). cach of said food product
logs has an outer surface temperature in the range of from
ahom 80° F. to about 120° F

18. Tte methad of claim 12 wherein:

said freezing apparatus comprises a housing and at least

one conveyor positioned in said housing and

al least a portion of said elongate food product logs are

dircctly contacied with said chilled air in step (b) as
said conveyor carries said portion of said elongate food
product iogs along both a substantiaily vertical upward
path and a substantially vertical downward path.

19. The method of claim 18 wherein said conveyor carries
said portion of said elongate [ood product logs along said
upward and said downward paths without transferring said
portion of said clongate food product logs w any other
conveyor device as said elongats food product logs Lravel
along said upward and said downward paths.

20. The method of claim 18 wherein each one of said
poriion of said elongate food product logs is inverted as said
conveyor moves said portion of said eiongate food product
logs from said upward path to said downward path.

21. The method of claim 18 wherein said chilled air used
in step {b) is produced by circulating air in said freczing
apparatus through at least one refrigerating element posi-
tioned between said upward and said downward paths of
said conveyor.

22. A method of processing food products comprising the
steps of:

(a) continuousty delivering said food products through a

freezing apparatus and

(b} directly contacting said {ood products with chilled air

within said freezing apparatus at a lemperature and in
a manner effective for freezing only an outermoss layer
of cach of said food products, said ouwermost layer
having a thickness in the range of from about 0.1 o
about 0.5 inches.

23. The method of claim 22 further comprising the step,
following step (b). of slicing said food products.

24. A process for slicing elongate food logs comprising
the sieps of:

{a) continuously delivering said elongate food fogs

through a freezing apparatus having a venical conveyor
therein;




