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The present invention is directed toward a method

and apparatus for transferring heat to food articles

utilizing low temperatures by circulating heat transfer
fluid through thin plates in a narrow controlled
10 temperature” range for cooking, thawing, and/or holding
cooked food articles at a precise internal temperature of
+2° F for prolonged time periods.
The cook and staging grill apparatus provides a
precise, uniform thermalizing process provides a means of
15 holding the patties and/or other food articles (which may
be encased in suitable plastic packages) for prolonged
time periods at an equilibrated, safe . internal
temperature range, selectable between 130" and 185° F, in
order to provide bacteriological food safety by achieving
20 99.999% thermal lethality of trace pathogens potentially
present in ground meat articles such as beef or chicken
patties.

BACKGROUND OF THE INVENTION
25

The present invention relates to a process, a method
of, and an apparatus for transferring heat to food
articles " E'n‘d, more particularly, to a novel process,
method of and apparatus for such purpose, that are

30 particularly adapted for either cooking from frozen or
fresh state or for holding previously cooked food
articles, equilibrated to a preferred, pathogenically
safe internal temperature for prolonged time periods, and
which can also be employed to initially cook food

35 articles or to complete the cooking cycle for food
articles that have previously been partially cooked, or
are fresh-frozen and packaged for cooking in a plastic
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conpl et tNGL ORI SY&dént O idViitkion utilizes conduction and
radiation heat transfer dynamics relevant to low-
temperature cooking and staging of non-cured meats,
particularly ground red meats such as hamburger beef
patties. Escherichia coli 0157:H7 and other pathogenic
10 . risks are reflected herein as a food safety risk
management process and the apparatus to consistently and
repetitiously achieve it.
In regard to retail mass feeding of commercial- {
level, grilled hamburger products, the bacteriological
15 and pathogenic food safety, color, moisture content, and
texture uniformity of the product is of primary concern
to the ultimate consumer. The physical characteristics
reflect the reference point of guality standards
associated with this commodity meat product. Hamburger
20 products which are cooked by high-heat, high-speed
grilling processes are subject to considerable moisture
weight losses during any cooking-grilling processes, and
require stringent bacteriological safety monitoring.
It must be understood that the energy of heat (i.e.,
25 Btu’s) can be transferred to any respective product by
many different means, yet the key issue is always
directly related to the optimum "efficiency factor"
associated with any heat transfer processing technique,
in this case from a heat source to a food article. The
30 mass production of grilled hamburger products in the fast
fooed service industry is presently accomplished via
several conventionally practiced methods, such as the
open grill or flame grill, both high-temperature grills
utilized extensively worldwide each of which is either
35 electrically or gas-fired.
Conventionally practiced grilling procedures rely on
the heat transfer by conduction from a heated grill
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is considered to be rightfully designated as a "grill,"
irrespective of any specific operational surface
temperature achievable by various temperature control
means. In simple terms, any plate that can be heated to
and controlled at an operationally safe temperature can
legally be designated as a grill surface plate. Even a
cold plate is considered a grill, if the plate is
equipped with heating means to achieve a rise in grill
surface temperature capable of achieving thereby a
desired temperature transfer via a specific process
objective to a food article, based on a specific time-
temperature heat transfer curve.

The desired internal product temperature
achievement, from either frozen or refrigerated food
product state, depends therefore on the time span of the
food article’s exposure to the time span required to
achieve a desired internal product temperature. This
process, conventionally practiced, has been proven over
many years of practice to steadily fail in guaranteeing
the consistent, dependably reproducible achievement of a
precise internal product temperature within the narrow
range of #2° F, in the millions of product grilling
cycles performed daily throughout the industry on a
worldwide basis.

Thermal lethality (i.e., destruction) of pathogenic
bacteria such as Escherichia coli 0157:H7 to a safety
factor of 99.999% requires a precise time~temperature
relationship, which must be consistently achieved with
absolute perfection millions of times per day. The
cross-sectional color profile of an uncured, cooked meat
product, however, is, a function of temperature alone --
time is an irrelevant factor. The cross-sectional
tcolor® of a cooked meat patty (i.e., a grilled
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temperature, and is therefore not dependent upon any
certain of length of time during which the hamburger
patty is exposed to precisely controlled (to within the
narrow range of +2° F, at temperature variances from 150°
10 to 165° F), internal or external product temperatures
commonly praeticed in conventional cooking, grilling and
staging processes.
It is therefore physically impossible to evaluate a (
cooked food product by its color and ensure <that
15 conventionally cooked (i.e., grilled) fast food
hamburgers achieve exact, pathogenically safe, optimum
_internel temperatures within specific time spans due to
uncontrollable hot and cold spots which are inherent
shortcomings of conventional grills. Restaurants
20 currently cook (i.e., grill) hamburgers, and then usually
store (i.e., "hold" or "stage") them temporarily in
‘various, high moisture-generating heating units developed
by the industry for that function. The gquality of
products staged in such equipment deteriorates rapidly,
25 due to degradation of the product in terms of moisture
loss, declining flavor intensity, cosmetic appearance and
"mouth feel," and, most importantly, uncontrollable
pathogenic risk management affecting the food product’s
safety for consumption and resulting in an
30 organoleptically stewed" meat profile.
The lower an end internal product' temperature factor
is achieved, the 1lighter the pink color will be
maintained in the ground meat product’s cross-section.
Conversely, the higher the internal temperature of the
35 product is elevated, the darker the meat patty’s color
will develop until, in due time, the product’s cross-
section turns grayish brown in color at the point of full
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1993, specifying mandatory guidelines and establishing a

5 standard, precise time-temperature relationship for
thermal lethality of pathogenic organisms in uncured
ground meat patties for the industry to implement and
practice, it became evident that in practice, under "real
world" conditions, these objectives and regulations

10 cannot be consistently achieved via conventional grilling
equipment and procedures as currently practiced in the
industry worldwide.

Until quite recently (prior to 1991) thermal
lethality (i.e., “thermal kill") directives for dangerous

15 pathogens in food articles, published by the U.S.
Department of Agriculture [hereinafter "USDA"], required
that a ground beef patty be thermalized (i.e., cooked) on
a grill to an internal temperature of at least 145" F,
and then maintained at a 145" F internal temperature for

20 staging (i.e., "holding hot" storage). Due to the
subsequent discovery of increased heat resistance of
lethal pathogens in food products, as revealed during
ongoing, extensive research by the federal authorities to
clearly identify public health hazards, in 1993 the USDA

25 and the U.S. Food and Drug Administration [hereinafter
"FDA"] dramatically increased their directives’ internal
food cooking temperature mandates in order to assure
public food safety in accordance with the time- and
temperature~related cooking requirements represented by

30 Table I and Table II, and mandated into compliance law as
published in the Federal Register.

Table I shows the Time-Temperature Cooking
Requirements As Mandated by the USDA prior To 1991. The
data for Table I is shown for the time/temperature

35 combination for cooked ground beef, cooked beef, roast
beef, and cooked corned beef as follows:
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Minimum processing time in
Minimum internal temperature | minutes after minimum temperature
| {Degrees Fahrenhelt) is reached

130 121

131 o7

132 77

133 £2

134 47

135 _37

136 82

137 24
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140 12
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IABLE I1
Minimum processing time after
Minimum internal temperature minimum temperature is reached
__(Degrees Fahrenheit) (Seconds)
151 41
152 32
153 _26
154 _20
155 16
156 13
157 10
158 7
158 4
160 1
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(i.e., hol ing) time, becomes the single most critical

factor in the attempt to provide both bacteriological
(i.e., pathogenic) product safety, as well as a
consistently high level of end product first quality
attributes, which are dependent on the maximum retention
of moisture in the meat patty, by which organoleptic
product quality attributes are subconsciously measured
for reference by the consuming public.

Thus, regardless of the specific cooking (i.e.,
grilling) technology deployed in processing hamburger
products, via either conduction heat, convection heat or
steam heat, also known as "wet cooking," the precise and
consistent internal product temperature control factor,
to be attained and maintained according to USDA
regulations in each beef patty unit irrespective of
minute, individual weight variances existing in the total
batch, is the single most critical quality control factor
affecting the food safety, optimum yield (i.e., moisture
retention) and uniform doneness specifications of the end
product, replicable millions of times per day absent any
reliance on human judgment and without the danger of
potential human error jeopardizing food safety.

If grilling temperatures higher than the ultimately
desired internal product temperature of 155° to .165" F
are utilized during a cook cycle, then, regardless of the
specific grilling heat source, the desired internal
product temperature of each individual beef patty will be
reached at time and temperature variations directly
related to differences in unit weight, mass, and moisture
and fat percentages. Consequently patties with
relatively lower single-unit weights, when exposed to
elevated grill temperatures ranging from 350° up to 425°
F, depending on the cooking methodology utilized, will
attain higher internal temperatures within the same given
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and resul ti ng 0.013 q;rpms per 51ng1e product unlt is economically
unfeasible. Any attempt to further narrow this weight

tolerance per single ground meat patty unit is not

justified, as such would increase the product’s end price

10 on the marketplace above a competitive "commodity" level.

Conseguently, the only option available to precisely
control the internal temperatures of individual ground
meat patty product cooked (i.e., grilled), in small or
large batches, irrespective of their variable single unit

15 product weight factors, is by exposure of the total
volume of products to a conduction heat transfer
environment maintained precisely at, and not higher than,
the end temperature desired as the ultimate internal
product temperature for the entire batch. Under these

20 conditions all single patties, regardless of their
variable unit weights, will ultimately equilibrate at an
identical internal product temperature, within the narrow
range of *1° F, within a given time span, thereby meeting
‘all USDA regulations related to time-temperature exposure

25 and consequently providing bacteriological safety and
optimum end product quality attributes.

Thus, the product unit with the least unit weight
factor will reach a given internal temperature of, as an
example, 150° F, if exposed to a conduction temperature

30 of 150" F for a time factor of X; where units with
greater unit weight factors will ultimately attain the
identical internal temperature with a time factor of
X + Y, while the smaller product unit is simultaneously
maintained (i.e., held) at the ultimate temperature

35 during the time span required for larger product units to
reach optimum internal temperature as specified in the
USDA’s mandatory regulations.
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5 exposed, in the above example 150° F. Bearing in mind the
objective of such precise internal temperature control
over products varying in their respective unit weights,
the time span utilized to equilibrate and hold is
therefore dependent on the specific grill surface
10 conduction temperature exposure, and demonstrates the
consistent achievement of control over the most critical
point of reference of the process and apparatus.
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product tenperature factor j s &g
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Conventional methods for temporary storage or |
staging of hamburger patties in high-humidity
15 environments for prolonged time spaﬁs does affect the

product’s optimum yield (i.e., moisture content),
tenderness and myosin bond structure, thereby influencing
the patties’ organoleptic attributes as well as their
perceived "bite-feel."

20 The multi-deck clamshell, low-temperature conduction
and radiation, cooking and staging grill of the present
invention may be used as a means of thawing precooked,
frozen meat patties, cooking fresh-frozen meat patties,
or staging for equilibration purposes, with the advantage

25 of fully grilled patties consistently achieving
equilibrated internal product temperatures varying
between 145° and 165° F, within the narrow, selectable
temperature range of +1° F. The meat product processed
thereby retains a significantly higher moisture content

30 than during the high-speed elevation of internal product
temperature by conduction through exposure to surface
grill temperatures ranging from 350° to 425° F. The
multi~-deck cooking and staging grill is designed for
maintaining internal product temperature equilibration to

35 a final, pathogenically safe temperature, requiring only
that the sum total of all products exposed to the
equilibration process in the staging grill to achieve a
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high speeds, for between 90 and 240 seconds, as practiced
universally by the industry with high-speed, high-
temperature grills.
Based on the above~described critical factors
10 associated with the mass production of grilled ground
beef (i.e., hamburger) products, the optimum risk
management via the low-temperature clamshell cooking and
staging grill technology offers the most precise and
efficient heat transfer dynamics capable of consistently
15 providing the bacteriological (i.e., pathogenic food)
safety, color uniformity, moisture retention and highest
organoleptic quality attributes in the mass production of
this food article, all benefiting the perfection of
state~-of-the-art technical performance achievements for
20 providing first quality food which is impossible to
attain with conventionhally known and practiced grilling
technologies.
Ground red meats which are neither injected nor
marinated with curing agents of any type, such as
25 nitrites, nitrates, salts, phosphates or other formulated
curing agents, may be subjected to various internal
product temperature elevation procedures resulting in
desired doneness levels (i.e., cross-sectional color
intensity, from bloody pink to grayish brown), ranging
30 from 130° to 165° F in temperature exposure. The meats
are then held at a selected, precise temperature for
various staging time spans in accordance with stringent
USDA regulations depending strictly on exposure to their
specific temperature factors for desired, unifc:m cross-
35 sectional color profile development. Contrary to
conventional grilling processes, . the actual staging
(i.e., holding) time factor, at an equilibrating
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temperature conduction and radiation, high-speed cooking
and staging grill comprises at least one and preferably
a plurality of horizontally hinged, layered, and
interlocking trays forming "decks" in a clamshell
arrangement. Each tray, or plate, comprises a first and
second sheet, having a serpentine fluid heat transfer
passage formed thereinbetween for recirculation of a heat
transfer media. The recirculated heat transfer media and
the surface of the plates are precision-controlled within
the narrow range of +2° F at selected "low" temperatures
up to 205° F, or higher when temperatures up to 500° F
are desirable. The trays are designed to effect uniform,
low-temperature conduction and radiation heat transfer to
the center of each patty or other food article. A
computerized, electronic control system directs and
monitors the process, and records the time and
temperature variables, as well as ultimate internal
product temperature equilibration, for the multi-deck
cooking and staging grill.

The nulti-deck cooking and staging grill, in either
single-, double- or multi-deck format, will provide
equilibrated temperatures for any selected conductive
grill surface within the center of each ground beef patty
within the precision of *1° F, irrespective of the
position of the patty on the grill plate, or weight,
thickness or circumference variables of a wide variety of
meet patties. Once a single hamburger (or multitude of
patties) is placed in the grill’s trays, and clamped
between two conductive grill plates from the top and
bottom, the equilibration temperature selected to effect
thermal kill of trace pathogens will be maintained for a
minimum time span, as mandated by federal regulations to
be sufficient to kill any pathogenic bacteria, before the
tray can bé opened and the product served. A
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computerizedug;ectronic process monitoring means signals
(both audibly and visually) when a tray of hamburgers is
available for dispensing and safe consumption, thereby
meeting USDA- and FDA-mandated pathogenic thermal
5 lethality requirements for cooked food; articles.
Furthermore, the multi~deck clamshell cooking and
staging grill is designed to incorporate interlocking,
stacked trays in various shapes and sizes, formed as to
depth into a "pan" means, wherein the bottom, deep-drawn
10 "pan tray" is constantly heated by conduction, via the
hot, circulating heat transfer fluid, thereby cooking and
"holding hot" any food product that is maintained in unit
form or in bulk, in an absolutely safe and perfect
temperature environment between 160° and 205° F,
15 depending on the specific ideal, or preferred,
temperature of any specified food article. The heateqd,
"deep pan tray" is covered with the bottom of a heated
plate, positioned above the heated deep pan tray, thereby
forming a "1id" means which can be elevated to offer easy
20 removal of a product from the lower deep pan tray for hot
food serving purposes at high speeds, and instant 1lid
closure for maximum uniform heat retention of the stored
hot food in the bottom pan.
All vertical, perpendicular and horizontal, fluid-
25 connected vessels will be connectable and disconnectable
from the recirculating liquid heat transfer hot media
supply via standard, quick-disconnect means, which are
available for this application from several manufacturing
sources. The same process principle can be practiced in
30 a variety of shapes and apparatus configurations such as
double-walled vessels for maintenance of hot soups,
coffee, tea, and other foods constituting liguid and
solid food substances.
The method and apparatus described herein for the
35 multi-deck, conduction and radiation, clamshell cooking
and staging grill and processing procedures have a
significant impact on the guality of the cooked, hot food
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Based on these recently recogﬁ%zed facts the issue of precise and

repetitiously consist ent , t errabuproghs nperature control, in relation
to progloosnaieging (i.e., h | di ng}q»m_m E%@nﬁs t he sPﬁUU%BSNé!ﬁ critical 5
factor in the attenpt to pr e=bott "“*Duﬁo’l ogical (i.e., pathogenic) -

product safety, as well as a consi stenu 24-high level of end product first
quality attributes, which are dependent on the maxinumretention of

moi sture in t pgodaat aaa.-tmg b&o\afahqaaosﬁaa@hgft dael@o thY Gl tHe ity

BUbl f o, Thus, SPIgBFARDCE BHDSRECEPCE  FRLE CORIRES (FEABLng, ¢ {8 oot -
t echnol ogy deplodddagi)n prmmgwiib]rrbhager aprdnhnﬂﬁc,w'am-tfﬂram]duct i on

heat, convect Lo Ieg! o0k Adea e pg@%*ﬂge&mﬂ?%wﬁé b €9YHg9. " the

preci se and c |st tenpefatiure con to be
att ai ned 3and ﬁ&’n‘!‘%’ﬂed’e&'&@&tdl ger usgue to its hlgher mo:Lsture

content retention achieved by the precision
equilibration, internal and external food article
temperature control and the environment in which the food
is stored, by convective, conductive and radiation
10 equilibration within the narrow range of +2° F, for hours
of safe maintenance, without generating any excessive
water vapor (i.e., moisture evacuation) from the hot-held

food article of protein or farinaceous composition. ‘
The net result is not only addressing the
15 achievement of bacteriological and pathogenic food

safety, but highlighting the retention of the delicate,
volatile, "seared" flavor components achieved during the
preliminary, high-temperature grilling process, and by
avoiding the subjection of previously grilled food
20 products to a high-moisture (i.e., saturated) environment
in secondary staging which will, by rapid oxidation,
negatively quench and dissipate the delicate aromatic and
flavor components and preferred attributes achieved with
high-temperature grilling, which are organoleptic quality
25 attributes most desired by the consuming public.

SUMMARY OF THE INVENTION

The present invention comprises a double-, triple-

30 or multi-deck conduction and radiation cooking and
staging grill for pathogenic risk management of food
articles, constructed of interlocking trays or heat
transfer plates spaced apart from one another and formed

from at least two sheets of material having heat transfer

35 fluid circulating therethrough. The specially designed
heat transfer plate configuration may utilize metal
sheets which are seam- and spot-welded, and high-
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regul ations in each beef patty; mT‘fm rfespsctJ vé* of m nute, individual

wei ght variances existing in the 't =0 bat ch, t
J d P 101420060 bateh, i h%ﬁ&?ﬁ%@em

cf i t i cal Woasksyécontrol factor. .’_;gf_(;f:‘eg;t_-izaag:ﬁ?e’:"f'ood safety
(i.e., noisture retention) and Uniform doneness specifications of the end

product, replicable nmllions of tines per-t&y absent any reliance on human
judgnment and without the danger of 25 potential human error jeopardi zing
food safety. Forpressiarese pidiow Hmfdation>expandediiswisbeone gidedfaat

apparatus for higly ‘éﬁlt‘ﬂ“ihgogHEBﬁhaJslﬁgoéﬁ '&’Ej |ﬂ1§]1’&7%a9ﬂdedat which

tenperature of from between 21 qu at i
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surfaces with liquid heat transfer media passages. The

liguid heat transfer fluid channel is expanded and
designed to allow a maximum liquid heat transfer media
flow rate, evenly distributed through the entire surface
of the plate, achieving by their recirculating 1liquid
transfer channels the maximum uniform and equilibrated
heat transfer across the entire plate grill surface
within the narrow range of #1° F.

The trays or heat exchange plates of the single deck
or mult-deck units are hingeably engagable or
disengagable from contact with each other and the
thermalized hot-held product by specifically designed
spacer configurations aligned for nesting or hingably
connecting each of the plates to the housing frame.
Mechanical hinging means such as removably secured
horizontal plates are disengaged in parallel, or the
plates are pivotally moveable into vertical positidn
relative to each other by lever hinges attached to at
least one end of the heat exchange plates and the frame.
The hinge means enables the fluid-connected heat exchange
plates to be perpendicularly opened and maintained in
tandem in vertical position, and realigned in precise
horizontal condition relative to each other. The hinging
arrangement and 1locking mechanism provides maximum
conductive heat transfer to the "clamped" food articles,
from the top side as well as from the bottom side of the
grill plates, achieving the most efficient heat transfer
of Btu’s by conduction and partial radiation to the
respective food article, namely the hamburger or chicken
patty or any food article designed to be efficientiy
thermalized within the space allocation between two or
more heat transfer thermalization plates.
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35 utilizing a pair of el ; nged platens to cook raw
hanbur ger meat t her ei nbet ween| THIS SIBEET 'BORBERN hnal cooki ng t echnol ogy

t eachewoosesilag raw nmeat products BREPEOPER on allgril| EBETRDSME v
subj ecting the neat product togrrfring tenperatures which are higher than

the ultimately desired internal product-fig- tenperature of 68 Cto 52 C
[err] to [err] which are utilized during a cook cycle. Regardless of the

specific grilling Imatgrsbljrmtes he tiett mlzbhmnathgmﬂﬂiw&tmn g
tomper ature v ECERERO Sk, SERmERE saRRly el thyard S BRAE dne; o g
wei ght, mass, mm&ugt,uls@ /% ﬁQatcaﬂ-lﬁQ:éﬂm fab rdxajnage yExon tths With
relatively | oWt-held hamburger patties to a fat (i.e., excess grease)
5 retention container provided for that purpose which can
be timely removed and the trapped grease can then be
discarded for ultimate disposal. The lower side of the
grill plate may be provided with round or rectangular
protrusions of 3/16" to 1/4" depth for penetrating into
10 the hamburger patties to secure the patties in vertical
cooking or staging position, thus preventing movement of
the patties when two engaged grill plates are angularly
raised to vertical position for access to a bottom plate (
containing a volume of cooked and hot-held hamburger
15 patties for immediate sale to respective customers.

Further, selected expanded protrusions projecting from

the grill plate are provided with a desired raised

insignia or corporate logo for the purpose of indentation

into a hamburger patty by the weight of the upper plate
20 for marketing or promotional opportunities.

A low~temperature, liquid heat transfer medium is
continuously recirculated via a low-pressure, magnetic
centrifugal pump. ‘The lower temperature heat transfer
fluid is supplied from a small reservoir equipped with

25 submerged electrical heater means ranging between 1.5 and
5 kwh (or higher, if called for), and controlled by
electronic, proportionate thermocouple~-sensitive, energy
input activating and deactivating means, with
milliseconds energy input response. The liguid heat

30 transfer medium is controlled at a precise temperature
selected to effect the grill plate surface temperature
within the narrow range of *1° F. The low-femperature
cooking and staging grill is designed to operate below
the boiling point of 212° F, and therefore does not

35 require any atmospheric, pressure-release venting means.

The low-temperature equilibration cooking grill and
staging apparatus does not cause ény excessive water

\
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si ngl e-unit wei ghts, when expo
from[err] up to [err] upto [¢

t enper atures rangi ng

. he cooki RgrhRbieNied 09y

utsi 1 i zed, WB2844p1:| Httain hi dhe Jatures within the sane
gi ven -9- time span than will those pa  h greater unit weights.
It is enphasized that precise control of imdiAri dual unit weight factors in
mass produced, ground neat 5 patties, to within a variance of |ess than

[err] to 0.0125 gVaRerpRTeSsife phodtRe fRed Podhofdic ey RATHBNEISY e,
Any attenpt to fupabey)parramd hi Smabhtgiingol efaode peirticigs gragnd rgat

patty unit is nOtbacteriologically safe temperature without any moisture
loss or degradation of the food articles, resulting in
5 perfect quality for prolonged time spans exceeding 30 to

40 minutes.

Conventional grills and fryers, operating at
temperatures above 212°F. (i.e., the boiling point of
water), and many times extending from 325 F. up into the

10 425°F. to 500°'F. range, are required by law to be
equipped with automatic fire extinguishers, and
ventilation hoods provided with means for filtration of
enitted grease vapor fumes. The low-temperature cooking
and staging grill of the present invention generates no

15 objectionable or volatile food odors or grease vapors,
and can therefore be operated in any commercial
environment without requiring venting and/or fire
extinguishing means, such as an ancill system, thus,
presenting no objectionable Environmental Protection

20 Agency compliance mandates for public establishments and
a cost savings associated with the incorporation,
installation, maintenance and operation of exhaust
equipment. Futhermore, the elimination of venting and
fire extinguishing means is an important consideration in

25 the portability of the stand-alone cooking and staging
grill.

Precoocked hamburger patties can be efficiently
rethermalized from frozen state and held until sales
demand occurs, for prolonged or instant availability.

30 The double~, triple- or quadruple-staggered design of the
grill plates can be designed to meet any required
production schedule cycle, strictly depending on
projected product sales per hour. The low-temperature
cooking and staging grill is user-friendly, non-

35 intimidating and perfectly safe for the operator;
therefore, no burn hazards or related injuries are
associated with operation of the apparatus or practice of
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justified, as such would increase the product's end price 10 on the

mar ket pl ace above a conpetitive "commodity" |evel. Consequently, the only
opti gy @g,?glll@bl e to precisely control the internal te 2597 of b
indiV|8 al ground neat patty product cooked (i.e., grilled), in small or

| arge. batches, irrespective of their_ygriable single unit 15 pr oduct

wei ght factors, is by exposure of the total volune of products to a

conduction heak thérmheiz&EVen PyordssRi ntai ned precisely at, and not
hi gher than, the ﬁgdﬁ%}gﬁr’?erat uie desired as the ultinmate  internal product

temperature for t 1C SATSEY Rl gans, are proyided so 88|  single
patties, retardindsrlork tther nempesttliveunindiveidiials, plialtlesul formael vy

equilibrate g%eggf‘{ﬁent E&f&c&&&erﬁéérg'f:?gﬂ%% tgggﬁé% ey i thin the narrow
range of [err], Wwthin a grven ti span, ere meeting all USD
regul at Pons FERRVEErigeqd| g@strzynent tRAEY AARiEors: and gontrolsd the
consequent | ypro8ég¥i ¢t the grill and maintains and digitally displays
precise product = temperature processing records.
Electronic means are mounted on suitable areas of the
plate designed to assure the time-~temperature maintenance
10 of a volume of hamburger patties for a predetermined time
at a specific conduction temperature required to achieve
the critical thermal lethality curve for any pathogenic
residuals in the patty. The electronic safety control
means are so designed as to interlock two respective -
15 plates for a specific, predetermined time, and will only
release the movement of the plates once sufficient
staging time has elapsed, thereby assuring the pathogenic
risk management, time~temperature equilibration
repetitively providing the food article’s safety, in
20 compliance with USDA-mandated thermalization procedures.
Provisions are also incorporated which will sound an
alarm should a plate be manually disengaged by an
operator prior to the minimum safe time maintenance
(i.e., "safety dwell ¢time) for completion of the
25 equilibration cycle as specifically required for product
temperature equilibration during prolonged staging.
Thus, the clamshell cook and staging grill of the
present invention provides a means for transferring heat
to food articles utilizing an apparatus comprising a
30 housing frame having a deck therein including at least
one pair of stacked plates comprising a first plate and
a second plate spaced apart and in alignment, each plate
comprising a first sheet and a second sheet of heat
transfer material bonded together having fluid heat
35 transfer passages thereinbetween for recirculation of a
heat transfer fluid wherein the plates are mounted to the
housing. The apparatus further includes means for



bacteriol ogi cal safety and oqual ity attributes. Thus,
the product unit with the |ea |4, 348 1ghe sEBStor Wi | | r
Lnt er nal wiospsriat ure of , as ar Bi% S cexagpbe, [epr], if gxpose%nﬂo

Eonduction tenperature of [erﬁ M factor of X; where units
with greater unit weight factors will ultagately attain the identical
i nternal tenperature with a tine factor of X + Y, while the smaller product
unit is 35 stonnecticmiyt y mountiagnethéi platemel ¢p athé hendddinpt ea

tenperature duridietdisid i n ui ge units to reach
opti num i nt er nail‘ telt Itat Eigﬁgg. S%E%I fl|{ g :E% k%' S’LD%REQ%’EH&Q ﬁeag
regul at i ons. % G ppeans for fluld-connecting the plates

and the reservoir, means for heating the heat transfer
5 fluid to a selected temperature in the reservoir, means
for controlling the temperature of the heat transfer
fluid within the reservoir at *2°F, means for
recirculating the heat transfer fluid through the plates
in fluid-connection with the reservoir and each of the

10 heat transfer plates, and temperature sensing means for
. determining the temperature of at least one of the food
articles supported on the plate.
The present invention provides a method of
pathogenic risk management utilizing a clamshell grill
15 cooking and staging process for transferring heat to food
articles comprising the steps of placing a food article
to be heated between a first plate and a second plate
hingeably mounted to a frame of a cooking and staging
grill, heating the heat transfer fluid to a selected
20 temperature in the reservoir, fluid-connecting the plates
and the reservoir, controlling the temperature of the
heat transfer fluid within the reservoir at +2°F,
recirculating the heat transfer fluid through the plates
in fluid-connection with the reservoir and each of the
25 heat transfer plates, and sensing the temperature of the
heating fluid and the food article for controlling the
temperature thereof.
It is an object of the present invention to provide
an apparatus and process having the ability to thaw, cook
30 and hold a variety of prepared foods at optimum,
pathogenically safe temperatures, for extended periods of
time, without loss of quality and, most importantly,
advancing the most critical aspect of pathogenic food
safety for the mass feeding industries.
35 It is an object of the present invention to provide
a system for continuously circulating heated fluid
through passage-expanded metal shelves, provit_i_igg_e\gg _
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-10- No single grilled product unit, however rdless of its variable
i ndi vi dual wei ght factor, W ||="6v&r AT, RAd BeeNfll gher equili brated
i nt er nWo 9sesper at ure than the @onddcti'dn, tegperatfire t SCUNSEHON6E ful | .
batch is 5 exposed, in the “ [err]. Bearing in nind
the objective of such preci I nterapal tenperature control over:
products varying 1in their respective unit weights, the tinme span utilized
to equili brat ehemhaldlzationt HEmderatubesc noeer thet hespectivepaulidte gril |
surface condughidadeTpRURiA! Ene R PRAGECTEISH 81 5 L Langle! ont

th S 0

achi everrent of control over e nost criticaf pornt~of réference of the
process and afdmdnadingommint hekalor neehdd SPAts . acxessr he entingie or

15 st agi ng sur@face BFTRHLIGEil11PBLALES in hi gh-hum dity environnents
for prol q5r1ged ti n’eI%pfigSagoggjgé{ eocé tthhee preseht invention to provide
a hot-held inventory (i.e., a "bank") of food products to
be held for instant serving, in the safest condition and
at the highest possible organoleptic quality level.
It is an object of the present invention to provide
10 visual gauges, backed by audible and digitally

illuminated, electronic sensing controls for safeguarding

the product and monitoring the process.

It is an object to provide actual and set (
temperature indicators easily viewed on digital
15 electronic displays. '

It is an object to provide solid-state
nmicroprocessors which maintain tight and consistent
temperature monitoring and narrow-range calibration.

It is an object to provide an apparatus designed and

20 constructed to meet stringent safety and sanitation
requirements for UL, CSA and NSF approval.

It is an object of the present invention to provide
a multi~deck clamshell cook and staging grill that does
not require venting, and is implementable in any kiosk or

25 commercial food service operation.

It is an object of the present invention to provide
a multi-deck clamshell cook and staging grill which is
portable. _

It is an object of the present invention to provide

30 a staging process for pathogenic risk management suitable
for products thermalized by grilling and/or frying
processes, and then held for staging; or for the
rethermalization of precooked, frozen products to be
dispensed without further treatment.

35 It is an object to provide an apparatus and
thermalization process to manage the pathogenic risks
associated with the deadly pathogen Escherichia coli

-
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i
product's optinmumyield (i.e., noisture content), tenderness and nyosin
bond structure, thereby influencing the patties' organoleptic attributes as
wal | as thwior9s28tié perceived "bite-feel." The nulti-deck ACAHSAPI166

| ow-t enper at ure conduction and radi ati on, cooking and staging grill of the
present invention nmay be used as a nmeans ok2tkawi ng precooked, frozen neat
patties, cooking fresh-frozen neat patties, 25 or staging for

equi l i bration pur@dSEsH7 wi andtdmd cakheiewve cchefrmalu | lethalriitiyt dtherpalft.i es
consistently achieving equilibrated internal product tenperatures
varying between [err] within the narrow sel ectabl e tenperature range of
[err]. 30 The nmeat  prBREEF DESGREREION OF (RHE DRAWINGS ns a
significantly higher noisture content than during the high-speed el evation

of internal product t MGl inllreeandsh e MBIl AR SN Snd ot WiH 1"
be had upon reference to the following description in
conjunction with the accompanying drawings in which like
numerals refer to like parts throughout the several views
and wherein:

10 Figure 1 is a perspective view of showing the
multi-deck cook and staging grill for pathogenic risk
management of the present invention having one of the
stacked interlocking trays being open having a heat
transfer conduit shown on the bottom thereof and meat

15 patties being shown in phantom lines on the top of the
adjacent tray:

Figure 2 is a front view of the multi-deck cook and
staging grill of Figure 1 showing the trays in the closed
position;

20 Figure 3 is a side view of the multi-deck cook and
staging grill of Figure 1 showing several plates being
closed with the top plate in the open position:

Figure 4 is a cut-away perspective view of the
multi-deck cook and staging grill of Figure 1, showing

25 some of the components within the housing:;

Figure 5 is a side view of one of the plates of the
multi-deck cook and staging grill;

Figure 6 is a top view of an embodiment of the
present invention showing an arrangement of the pump,

30 reservoir, and heating elements therein;

Figure 7 is a perspective view of showing an
alternate embodiment of Figure 1 with one of the stacked
interlocking trays being open, and showing a heat
transfer conduit and meat patties in phantom lines,

35 wherein the control panel is mounted upon the rear
portion of the base of the multi-deck cook and staging
grill rather than located in the front portion of the



ranging from176.5 Cup to 218 C, [err] up to [err] 35 The mul ti-deck

cooking and staging grill is designed for maintaining internal product

t enperpd pMafavi | ibration to a final, pathogenical ly Sefrusesnsiesat ure, v
requiring only that the sumtotal of all products exposed to the
equilibration process in the staging gré% to achi eve a -11- tenperature
equi libration bal ance between [err] and Terr]. A maxi numtenperature

el evation of wKude géargﬂowﬂ q_m%@@gd&ﬁbﬁg B! F!L {yi gual food articles to
the ideal internal_5 enper ature when these ucts have been either

fully cooked on arf e @r A 3ofrant| vhewd fd'ﬁ I"!u]-&tl'ﬁleﬁ’ﬁ spekdandf or
bet ween 90 anstagihg egrdidsofaBiguret? atdwing the trays in the closed

position;

5 Figure 9 is a perspective view' of the multi-deck
cook and staging grill of Figure 7 showing the top plate
in the open position and having protuberances extending
from the bottom thereof:;

Figure 10 is a side view of the multi-deck cook and

10 staging grill of Figure 7 showing several plates being
closed with the top plate in the open position;

Figure 11 is a top view of one of an inked sheet
showing dark shaded no-weld inked surfaces and the light {
to-be-welded surface areas of a typical roll bonded

15 panel;

Figure 12 is a top view showing the heat transfer
fluid conduits between the welds of the roll bonded
embodiment of the present invention;

Figure 13 is a cross-sectional view of a plate along

20 lines 13-13 showing the heat transfer fluid conduits of
the double sheet roll bonded panel forming a tray of the
present invention:; ' :

Figure 14 is an enlarged view of Figure 13;

Figure 15 is a top view of a roll bonded panel

25 showing a circuit formed having a plurality of conduits
and dimples formed therein;

Figure 16 is a perspective view showing a stainless
steel tray of the present invention having a quilted
pattern produced by resistance spot and seam welding;

30 Figure 17 is a perspective view showing a stainless
steel tray of the present invention having a quilted
serpentine pattern produced by resistance spot and seanm

welding;
Figure 18 is a perspective view of a stainless steel
35 plate of the present invention produced by resistance

welding multiple spot welds at the desired points to
increase the strength of the plate increase the heat



Jniversally by the industry wijt , - tenperature grills. 10
Based on the above-descri bdl - S associated wth the nmass
py oduct i ORy@bs/#id | ed ground beef (i.e., hanburger) proPGEDEIS0SIGGe
optimum ri1sk nanagenent via the IOMFtenperature cl anshel | cooki ng and
staging grill technology offers the nost prggcise and 15 efficient heat
transfer dynam cs capabl e of consistently providing the bacterlologlcal

(i.e., pathogeni ¢rbR@ebrSBESiden oaiérsnga@@ad ihe”ﬁéﬁi:%faﬁ@f@ftiﬂﬁx
hlghest organoleptic quality attributes ip the mass_production of this food

article, all beﬁé?FP}ﬂ§1PﬂetB%F?EE¥?Eﬁho%n2@ free LW RAt{RING ¢t technica
perfornmance achi evenerigutrer 19r abs dangelrspectdual iview cofl ahidimple one
i npossible to attaﬁgdm%%hﬁggnventionalIy known and practiced grilling

t echnol ogi es. ats which are neither injected nor
5 Figure 20 is an enlarged front plan view of the

dimple one sided plate shown in Figure 19;
Figure 21 is a perspective view of an inflated one

side plate having a single embossed surface;
Figure 22 is an enlarged front plan view of the
10 single embossed surface plate shown in Figures 22;

Figure 23 is a perspective view of an inflated both
sides plate having a double embossea surface:;

Figure 24 is an enlarged front plan view of the
inflated doubled embossed surface plate of Figure 23;

15 Figure 25 is a deep well tray formed from a
resistant welded plate;

Figure 26 is perspective view of cook and staging
grill of Figure 7, showing plates formed having
depressions for containing food articles therein between

20 the plates; '

Figure 27 is perspective view of cook and staging
grill of Figure 26, showing smooth plates in combination
with plates formed having depressions for containing food
articles therein between the plates; and

25 Figure 28 is a graph showing the time versus
temperature relationship for heating frozen meat patties
using the present invention.

SPECIFICATION

30
As illustrated in Figures 1-16, the present
multi-deck clamshell cook and staging grill 10 for
pathogenic risk management comprises a housing frame 12
supporting a deck 11 of integral heat transfer and
35 support plate means 14 hingably mounted, swivelly
connected, or disengagably connected thereto. The deck
11 includes a pair of integral heat transfer and support_
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nitrates,

in tenperature exposure.

marinated with cudfr
salts, phosphg

var i ogg dsigeignal produci
desi red doneness | evels.

ot

~_>type, such as nitrites,
'ated curing may be subjected to
liti on proce®GTBBISPNEK | ting in

. 3 st onal col or 30 i ntensity,
bl oody pink to grayish brown), ranglng £L0n1[err] to [err], [err] to|err],
The neats are then held at a selected preci se
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independently by the housing frame 12 'and mounted one on
top of the other in a clamshell arrangement. The low-
temperature cook and staging grill 10 is designated to
operate below the boiling point of 212°F., and therefore
does not require any atmospheric venting means nor
sealing means between the trays or plates 14 when
utilized as a cook and staging grill 10. For cook and
staging grill 10 applications, the low-temperature
equilibration grill 10 does not cause any excessive vapor
pressure in the product, ji.e. hamburger patty, and
maintains the food articles 13 at a bacteriologically
safe temperature without any moisture loss or degradation
of the food. However, the plates 14 in the preferred
embodiment are spaced apart from one another and
supported by a nonsealing frame 15 surrounding the
periphery of the plate 14 in order to contain food
articles 13 therein between each plate 14 and control the
drainage of 1liquids formed in the heating process,
wherein the food articles 13 are contiguous with the
bottom surface of a top plate 14 and the top surface of
a bottom plate 14. A sealing frame 17 héving a sealing
means such as a polymer gasket means 19 may be provided
as an air and water tight seal between the plates 14, as
shown in PFigure 2, for high temperature cooking
applications above 212°F. in combination with and prior
to the staging operations, or for preventing oxidation of
the product due to exposure to the air. Moreover, the
top plate 14 may be coated with an insulating material to
the top surface to insulate the lower plates 14 from
ambient temperature conditions and to insulate the user
from the heated plates 14 of the deck 11.

More particularly as shown in Figures 1, 2, and 3,
the housing 12 of the preferred embodiment of the

from

osure hei r speC|f|c

This Sheet Has Been Repl

i

I

||

I



-12- tenperature fromJ[err] tolf rr‘d [ers r] is therefore
irrelevant in determ ning the ¢r - .'iféﬁ*ﬁaBFm} color profile. The

pr ef erred wolysdsrent of the nuliti-de kPLAGEP 5 t enper at IRGFTEIHO316€¢ | Oon
and radi ation, high-speed cooking and staging griil conprises at |east one
and preferably a plurality of horizontally_agnged, | ayered, and )
interlocking trays formng "decks" in a clanshell arrangenent. Each

tray, or plate, COI@MsKeF] a i:nut 1ndedfipriseégcandaédeeta f@ﬁ/lﬁﬂaﬁes 14
serpentine fluid heat téa‘$ ssa eé ned therf'}?%etv\egg

recircul ati on of RFRA™T ¥f§‘r THEVHBE Ac h ?°Yr§ﬁsf(é‘f°t
medi a and t he sur$Benbf ah&rph&t w.thr quﬂ:cheboa-daﬂtrcSidm walhi B2y ha
narrow range of [efddly @iqae!@qifd34,'Vanda a rear side wall 36. An
5 instrument control panel 38 is formed integrally with or
attached to the front of the base 26 as shown in Figure
1 or mounted onto a portion of the housing 12 extending

above the base 26 such as is shown in Figure 7.
As best shown in Figures 4 and 6, the housing
10 contains a reservoir means 16 containing a liquid heat
transfer medium. The sump reservoir 16 is designed to

receive a volume of liquid heat transfer medium, such as
water, or other nontoxic heat transfer liquid. The heat
transfer 1liquid filled through removable cap 19 is
15 continuously circulated between two or more vertically
staggered manifold connecting conduit means in a volume
sufficient to permit the elevation and maintenance of
specific, equilibrated surface temperatures across the
plate 14 wvia the temperature-controlled, low-pressure
20 recirculating heat exchange fluid. The reservoir 16 is
fluid-connected to a pump means 20, more particularly a
low-pressure magnetic centrifugal pump 20 driven by an
electric motor 21 for circulating a low temperature heat
transfer fluid, such as water, oil, or food grade glycol,

25 through the trays 14 which are in fluid communication
with the pump 20 and reservoir 16 through conduit means
22.

The low temperature heat transfer fluid supplied

from the reservoir 16 is heated by a heating means 18

30 comprising one or more submerged electric heating
elements 18 of sufficient voltage ranging between 1.5 kwh

and 5 kwh and controlled by electronic proportionate
thermocouple-sensitive means to effect a heat surface
density to efficiently transfer BTU’s from the heat

35 source to the liquid heat transfer medium continuously
recirculating through the motor-driven, centrifugal
magnetic pump 20. A heating overload safety device 23 is
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15 tenperatures up t EglrsriiiEJHAS?EEN hi gher when tenperatures up
to [err], [err] are desir Fhe—trays—are designed to effect uniform

| ow-t %ﬂre conducti on and radi ati on heat. transf erpdrososigsieent er of :
each é%? ot her food article. A conputerized, 20 el ectronic
control systemdirects and nonitors _the process, and records the tine
and tenperature variables, as well as &qn mat e i nternal product tenperature
equilibratio | o S r The
mul ti-deck anfo%&o}Q g?%&rﬁ#%ﬁ%%#ﬁ N el %t Eggh@ eg Eggig gt

mul ti -deck fsafet opaxatlmom%smmiandartmm&nper-atmrethemomy asel ect ed

conducti ve gigighy zwrﬁsa%dﬂ%eaerﬁoercdﬁl aatd ciRuhtaRaf i tprdudd n the

precision of [err] _.irrespective of 30 the position of the patty on the
grill plate, coONtERlgRAVLIPAERkness or circunference variables of a wide
vari ety sof An electronic, proportionate impulse temperature

controller 44, (not shown), is electronically connected
to the submerged electric heater means 18 and submerged
in the sump reservoir 16 to effect the elevation and
maintenance of the heat transfer medium’s temperature by
10 energizing the heater at required frequencies, thereby
achieving precise control (within the narrow range of
+1°F) over the heat transfer fluid’s temperature. In ‘
addition, electrical overrun safety means are connected .
to the electric heater in such manner as to effect safe,
15 instant deactivation of the heater 18, in case a
malfunction of the proportionate temperature controller
42 should for any reason occur.
The heat transfer medium is controlled at a precise
temperature selected to effect the grill plate 14 surface
20 tenmperature. The sump reservoir 16 is also equipped with
electronic means, comprising at least one controller and
at least one thermocouple 42 designed to alternately
activate and deactivate the electric heater 18 at
frequencies required to effect the maintenance of
25 specific temperatures, within the narrow range of t1°F.,
in the recirculating heat <transfer fluid, thereby
providing precise surface temperature control across the
entire plate 14. The heat transfer fluid maintains a
constant temperature across the surface of each plate 14
30 connected to the circulation system, within the narrow
range of +2°F. between the heat exchange fluid entrance
and exit ports of the reservoir 16.
The heating and recirculating system supplies the
plates 14 of the multi~deck grill 10 with recirculating
35 heat transfer medium, with BTU input sufficient to
maintain a selected temperature ranging from room
temperature at about 50°F. to about 80°F. to an optional
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nmeet patties. Once a sing Brger=for -aul ti tude of patties) is placed
inthe grill's trays, and Chaﬁpbd;EGWWEBEEm conductive grill plates from
the top amweb @ms116 bott om j|t he eRuPlABERL | onvr)errperature s cPCHUSOSI$6ef f ect
thermal kill of trace pat ained for a mnimumtine span,
as mandated by federal regulations to be subgficient to kill any pathogenitc
bacteria, before the tray can be opened and the product served. A
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signals (both au i sua atr ers i s avail abl e
for di spensing an‘%i"%% tée \rﬁ’s"iﬁ?ﬁ E‘By % lgn&"F‘Bﬁc'n'ﬁﬁdat ed

pat hogeni ¢ t her ratecirculating assembly is conflgured 1n its totality, as

a closed loop systemn. The liquid-containing sump

5 reservoir 16 is equipped with a pressure release valve 40
(not shown), or other similar means, in order to allow

the closed loop configuration to operate within one to

two atmospheres between the reservoir 16 and systenm
pressures. The volume of heat transfer fluid is

10 maintained at a constant pressure and velocity throughout
the heat transfer system and control of the temperature

of the heat transfer fluid is effected by a micro-second
controller connected to the electrical heater means 18

and thermocouple-sensitive means 42 to obtain the most

15 accurate control and quickest response time in order to
achieve and maintain the desired temperature of the fluid

and plates 14. It is contemplated that the fluid flow

rate parameter could be controlled to control the
temperature of the fluid as well; however, the process

20 control is more complicated, expensive, and usually less
accurate, than by simply controlling the heater means 18.

The double, triple or multi-deck cook and staging

grill 10 for pathogenic risk management is constructed of
-interlocking trays or heat transfer plates 14 formed from

25 at least two sheets of material having heat transfer
fluid circulating therethrough. In the preferred
embodiment, the integral heat transfer and support means

14 of the multi~deck cook and staging grill 10 comprises

at least one and preferably a plurality of horizontal

30 layered interlocking trays or plates 14 spaced apart from
one another in a clamshell arrangement. Each plate 14
consists of a first top sheet 46 and a second bottom
sheet 48 of heat transfer conducting material sealingly
connected together having at least one fluid channel 50

35 thereinbetween, such as a conduit or cavity in fluid
communication with the reservoir 16 through conduit means

such as the hollow tubing 22. Each sheet 46, 48 provides
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5 | ethality requirements for cooked food articles.

mul ti-deck clamshell cooking and staging grill is deS|gned to
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| temperature heat transfer to the center of each hamburger
patty 13.

The trays or plates 14 are hingeably engageble or
disengagable from contact with each other. In the
preferred embodiment, the plates 14 supporting the
thermalized hot-held product are mounted by mechanical
hinging means 54 which engage and disengage the
horizontal plates 14. More particularly, lever hinges 54
attach to at least one end of the each of the plates 14,
or plate holding frames 15, 17 and the rear wall 36 of
the housing 12 as shown in Figure 3. The hinge means 54
enables the plates 14 to be perpendicularly opened and
realigned in precise horizontal condition relative to
each other. The hinging arrangement provides maximum
heat transfer from the plates 14 to the food articles via
conduction and radiation heat transfer from the bottom of
the first top sheet 46 as well as from the top of the
bottom sheet 48 of the grill plates 14. Moreover,

convective currents formed by moisture present in the -

vapors and juices existing in and around the interstices
of the food product also serves to enhance the heat
transfer of BTU’s in combination with the conduction and
radiant heat imparted to the food articles from the
plates by conduction to the respective food article and
convection of moisture formed by juices within the food
article. Typically the food articles are meat products
such as hamburger, turkey, pork, or chicken meat patties
or any other viable food articles 13 including
vegetables, carbohydrates, and farinaceous products. A
spring means 56, such as a torsion spring may be utilized
to bias each plate 14 in the open "up" position. The
locking latch or fastening means 58 may be utilized to



closure for maximum uni form heat retention of the stored hot food in the
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Controller and Digital Monitor or equivalent computerized
controller and alarm system 24.

The grill plate 14 can be configured to permit a

variety of loading depths (i.e., the distance between the

10 underside of the upper grill plate 14 and the top surface

of the lower grill plate 14. When operational needs call

for a horizontally oriented closing function, the use of

specially designed, floating hinges girdling the entire

periphery of the plate and its raised side walls, (not

15 shown) allow the plate 14 to be lifted from its closed

position by 1/8" up to 4", in the basic configuration, or

even higher when specific purposes necessitate a greater

loading depth. This flexibility in dimensional heights,

achieved through various, operationally specific design

20 modifications, allows for accommodations to meet the most

efficient conductive thermalization (i.e. , heat transfer)

dynamic as related to the average cross-sectional

dimensions of any specific food product unit.

The multi-deck clamshell grill’s 10 offers an

25 additional novel benefit during product thermalization

and staging processes. By raising any or all of the

grill’s trays 14 from horizontal (i.e., conductive

thermalizing) position to a vertically angled, conductive

thermalizing position between from the horizontal plane

30 at about O degrees to about 65 degrees, the excess

evacuation of oils and fats extracted from the cooked

food articles, toward the rear of the grill plate 14, is

effected. A specially designed receptacle basin or fat

retention container 60 is fitted to the rear of each

35 plate to permit accumulation of these drippings, and can

easily be removed from the housing 12 for periodic
disposal of said fats and oils.
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hot-held hamburger patties or other food articles 13 to
5 the fat retention container 60 provided for that purpose
for ultimate disposal. It should be noted and is hereby
emphasized that all excess fat and oil fluids, extracted
during the conductive and convective thermalization and
staging processes, do not constitute any volatile fat
10 particles capable of leading to environmental pollution,
since said oil and fat extraction, as well as their
subsequent evacuation, occur at temperatures never higher

than 205°F. and, therefore, always well below the boiling ‘
point of water. Engineering the multiplicity of grill
15 plates 14 within the clamshell grill 10 so as to permit
them, in their closed, horizontal orientation, to be
tilted backward at an angle sufficient to cause all
evacuated oil fluids to flow toward the rear receptacle
basin for intermittent accumulation and disposal has
20 distinct organoleptic effects upon previously grilled or
fried food articles 13 via the evacuation of additional
percentages of the fat residues remaining in preccoked
and staged products. Consequently, the end product is
lower in overall fat content (and, hence, more desirable
25 to most consumers) than one not subjected to this unique

staging process.

As illustrated in Figures 5 and 9, the second bottom
sheet 48 of the plate 14 may be formed having a multitude
of inflated round or rectangular protrusions 62 of 3/16"
30 to 1/4" in depth for penetrating into the upper or lower
surface of the hamburger patties 13 at designated points,
thereby securing the patties 13 in position on the plate
14. This prevents movement of the patties 13 when two
engaged grill plates 14 are angularly raised for access
35 to a bottom plate 14 containing a volume of cooked and
hot-held hamburger patties 13 for immediate sale to
respective customers. Even when both clamshell grill
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15 The net result is not only addressing the achievenent of
bact eri ol ogi cal and pat hogeni c food safety, but highli ghtl ,6(#; £ ent I on
of the deWQ¥28116yo| atile, "seared" flavor conponents achievée §’8r| ng the
prelimnary, high-tenperature grilling process, and by 20 avoi di ng the
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undergoes movement ranging from horizontal through a 60
degree angular rise. Moreover, the grill apparatus 10
supplies continuous conduction thermalization to both
sides of the food article, while simultaneously
10 maintaining its position relative to the grill plate’s 14
plane. Furthermore, the selected protrusions 62 may be
formed extending outwardly from the bottom second sheet
of the plate 14 with a desired insignia or corporate logo
64 for indentation into a hamburger patty 13 by the
15 weight or spring biasing of the plate 14 as shown in
Figure 9.

The ultra thin high heat transfer trays or plates 14
forming the deck 11 of the multi-deck clamshell cook and
staging grill 10 may be formed as integral heat transfer

20 and support means by several manufacturing techniques
such as by roll-bonding sheets of metal at high-pressure
and pillow-expanding the sheets to form a heat exchange
plate 14; seam-welding and "weld dotting" (i.e., spot-
welded) two sheets of metal forming a high pressure plate

25 14; and a third new and novel approach utilizing the
aluminum roll bonding or stainless steel seam welding
concept may be deployed to achieve the identical,
"pillowed" expansion format having deep cavities.

Preparation of the roll bonded plates 14 requires:

30 taking two sheets of precision aluminum; cleaning and
decreasing the sheets; printing a pattern for the fluid-
flow tube circuit on one side of one sheet by silk
screening; preheating both sheets; metallurgically
bonding the two sheets together in a roll mill forming a

35 panel therefrom; annealing the bonded sheets; inflating
the fluid-flow channels to specification height by using
high pressure air which expands the silk screened areas



transfer plates spaced apart from one another and fornmed fromat |east two

sheets of material having heat transfer 35 fluid circul ati n?
t her svnp3n28316. The specially designed heat transfer p‘T‘%ﬁ"és guration ey
utilize netal - sheets which are seam and spot-wel ded, and hi gh- -15-

pressure, pillow inflation-expanded, w8&~0ne side flat and with the second
side slightly pillow expanded, which is the preferred nethod for utilizing
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More particularly, the roll bonded panel or plate 14

5 comprises a first sheet 46 and a second sheet 48 of
aluminum stock of either the same or dissimilar gauge
(i.e., thickness). The first sheet 46 is prepared by
silk screening the desired circuit on the sheet using a
"no~weld" ink 66 such as a graphite coating, reflecting

10 a specific fluid path pattern design. The "no-weld" ink
66 is applied to selected portions of a first blank sheet
46 of thermally conductive aluminum stock having a first
sheet top surface 68, a first sheet bottom surface 70
(shown in Figure 11), a first end 72, opposing sides 74,
15 and a second end 76. The first sheet 46 generally has a
thickness of about 60/1,000 to about 65/1,000 of an inch
and are compressed during the roll bonding process to
have a finished product having a wall thickness in the
range of about 0.020 to about 0.030 of an inch thick.
20 The no-weld graphite ink 66 is applied to the no-
weld areas 78 of the first sheet top surface 68 of the
first thermally conductive sheet 46 to form a parameter
inked weld~line drawn around the edge of the no-weld area
78 of the first sheet 46 leaving a small connector
25 opening 82 at each corner. Application of the no-weld
graphite ink 66 to selected interior portions of the
first sheet 46 forms a pair of non-inked interior weld
lines 84 drawn spaced apart equal distance from one
another to create a serpentine shaped heat transfer
30 liquid circuit pattern 86 outlined on the top surface 68
of the first sheet 46.
A second thermally conductive companion blank sheet
48 (not shown) of the same size and thickness as the
first sheet 46, having a second sheet top surface 68, a
35 second sheet bottom surface 70, a first end 72, opposing
sides 74, a second end 76, and a thickness of about
60/1,000 to about 65/1,000 of an inch is aligned with the
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lines 84 are welded together; however, the no-weld

f1 ow rate evenly distributed t

graphite ink 66 separates the top surface 68 of sheet 46
from the bottom surface 70 of sheet 48 in the no-weld

10 areas. Almost any continuous pattern could be inked
providing channels or cavities for a particular
application.

The panel 88 is heated to approx1mate1y 600°F., and
moved through a rolling mill under high pressure,

15 typically one to ten tons pressure per square inch gauge,
such as described in U.S. Patent 2,690,002 by Grenell,
hereby incorporated by reference. The high pressure roll
bonding process reduces the thickness of the panel 88 by
approximately 60% so that each sheet 46 and 48 is about

20 0.020 and 0.080 of an inch thick and preferably about
‘025 of an inch thick. The roll bonding process
hermetically bonds the non-ink-coated weld line surface
areas 84 of the panel 88 together forming a welded double
sheet roll bonded panel 89 having interior weld joints

25 90, end perimeter weld joints 92, and side perimeter weld
joints 94.

The roll bonded panel 89 is then placed between a
pair of platens and connected to a pressurized gas supply
means via the connector opening 82. Upon completion of

30 this high-impact bonding process, the solidly bonded,
double-thick pla*2 14 is pierced, at an appropriately
designated position, directly into the non-bonded
graphite pattern, and the pillow pattern is then expanded
(inflated between platens) with a high pressure gas such

35 as nitrogen or air to a predetermined amount forming
conduits 98 conduits 100 between the welds 90-94 forming
a roll bonded heat transfer circuit or plate 14 and
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Roll bonding aluminum sheets 46, 48 provides

5 substantially flat top and bottom surfaces on the first

and second sheets 46, 48. The ligquid heating fluid

channels 50 are designed to allow maximum liquid heat

transfer evenly distributed through the entire surface of

the plate, achieving by their liquid transfer channels 50

10 the maximum uniform heat transfer on the entire plate 14
surface within the narrow range of *1°F.

Figures 13 and 14 show a cross-sectional view of an ‘
embodiment of a roll bonded plate 14. As shown in the
enlarged cross sectional views of Figure 14, the top

15 ‘'sheet 46 can be formed having a smooth surface or having
creases 96 therein at the point of the welds 90-94 for
draining excess juices into the fat retention container
60. Figure 15 shows a roll bonded panel having a
plurality of conduits and dimples formed therein to

20 control the flow of the fluid therethroﬁgh.

A continuous process for roll bonding aluminum is
set forth in Alcan Aluminum’s, Algood Aluminum Subsidiary
Engineering Information Bulletin, Algoods Roll-Bond
engineering Guideline Bulletin, and Society of Automotive

25 Engineers, Inc., (“SAE")’s Bulletin No. 830023 the
disclosures of which are incorporated herein by
reference.

Mueller’s Temp Plate® Bulletin, the disclosure of
which is incorporated herein by reference, is fabricated

30 by resistance seam~welding, resistance spot-welding, and
arc welding techniques by taking two thin metal sheets
composed of 304 stainless'steel, 316 stainless steel,
‘nickel, MONEL® nickel-copper alloy, inconel alloy 600,
inconel alloy 625, carpenter stainless steel, carbon

35 steel, Hastelloy® alloy B~2, and other metals and alloys
thereof, and by welding a seam around the outer edges and

in a selected pattern between the two sheets bonding the
O —
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pbsition are slightly slanted toward the back side of the apparatus, so as
to cause excess fat drainage fromthe hot-held hanburger patties to a fat
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t he purpose of i|mesishanse to electrical flow at the metal contact
surfaces, 't_:he area thereinbetween heats up and forms a
small molten puddle. As the pressure is retained and the
current shut off, the molten puddle freezes forming the

10 weldment between the two meal sheets such as shown in
Figures 16-21. Figure 16 shows a typical quilted pattern
having resistance spot and seam welding, and Figure 17
shows a quilted serpentine pattern having resistance spot
and seam welding. ‘

15 Resistance seam welding is produced by a series of
overlapping spot~welds. Current passes through the metal
as a wheel shaped electrode rolled over the sheets held
together by pressure. The width and length of the spot
welds can be controlled by the width of the electrode and

20 the current on-off time.

Multiple spot welds may be formed between the two
sheets at the desired points to increase the strength of
the plate 14 formed thereby, and increase heat transfer
between the sheets and the 1liquid circulating

25 therethrough in a free flow pattern as shown in Figure
18. The specially designed heat transfer plate 14
configuration may utilize sheets 46, 48 which are spot-
welded and high-pressure expanded with one side flat with
the second side slightly pillowed or dimpled which is the

30 preferred method for utilizing stainless steel sheets.
As shown in Figures 19 and 20, the dimple one sided plate
14 is constructed by machine punching and swaging the
sheets prior to welding to increase the flow area in the
passages thereinbetween.

35 The resistant welding techniques may also be
employed to produce a single embossed surface plate 14,
wherein the plate 14 is comprised of two sheets of
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wherein the plate 14 is comprised of two sheets of
material of different thicknesses and both sides are
inflated as shown in Figures 23 and 24.

The above described manufacturing techniques are
10 further enhanced by the option of subjecting the impact-
bonded, or roll-bonded aluminum plate 14 to deep-drawing
operations. 1In the deep drawing procedure, the entire
roll-bonded tray 14 is pulled by vacuum into a mold (not ‘
shown) forming a deep-drawn or deep-well tray 108
15 according to the desired shape of the mold as shown in
Figure 25 formed from a resistant welded plate having
both a deep—drawn first sheet top surface 109 and deep-
drawn second sheet bottom surface 111.
Depressions 104 formed within the deep-drawn tray
20 108 of the present invention may be designed to form
shallow vessels 106 having raised walls ranging from
about % inch to about 14 inches deep in one or both
sheets 109, 111, and still maintain the thin high heat
transfer advantages of the flat roll bonded plate 14 as
25 illustrated in Pigures 26 and 27. The vessel(s) 106
produced may be formed having a shape that is round,
elliptical, rectangular, or any desired food shape
configuration.
For example, as shown in Figure 26, oblong shaped
30 vessels 106 may have depressions 104 which extend
downwardly from the deep-~drawn first top sheet 109 and
upwardly from the deep~drawn second bottom sheet 111
wherein the vessels 106 are arranged in a staggered
formation between the deep-drawn trays 108. As shown in
35 Figure 27, the cook and staging grill 10 may have ‘a
combination of formed deep-drawn trays 108 containing
vessels 106 formed between flat plates 14 and deep-drawn



means. The |owtenperature equilibration cooking grill and staging
appar at us does not cause any exce MNalgr .o gead-|| vapor pressure in the
f ood produwooshsiaé, hamburger patfly Mga?g PLAI e %tt:ai ng f oBET/USAHES1E] es
at a bacteriologically safe te : y noisture | oss or
degradation of the food articles, resultingsza 5 perfect quality for
prolonged time spans exceeding 30 to 40 mnutes. Conventional grills and
fryers, f oper at l) ngpaidtée MRe83t brevesbels 106 [formd lextidnding tdumiRird1g
point of water), and nany tines extending fram [err 10 3 F,. U
into the [err] to?f8$r?,égep'3%awn %1rs£ gop s eét 1&9 toward é é?gt £irdt
bottom sheet 70, wherein the thickness of the frame 15,

17 provides a spacing and sealing means between flat
5 plates 14 and the formed deep-drawn trays 108. - The deep-
drawn plates 108 may also having additional heat tfansfer
capacity due to having a greater surface area in contact

with the heated food article 13. The deep-drawn trays
108 may be designed to heat the vessel 106 and food

10 products 13 contained directly in the vessel 106, or to
heat food contained in a prepackaged container, such as
a frozen "TV" dinner or soup, held within the vessel 106
to a cooked equilibration temperature of up to 205°F.,
+*1°F., from a frozen state, refrigerated state, or

15 ambient state. The process is applicable to precooked,
or fresh to-be-cooked food articles 13.

Figure 26 is perspective view of cook and staging
grill of Figure 7, showing plates formed having
depressions or vessels 106 for containing food articles

20 13 therein formed between the deep-drawn plates 108. As
illustrated in Figure 26, the formed heat exchange deep-
drawn plates 108 can be designed to receive round or
elliptical food articles 13 (such as hot dogs,
knockwurst, sausage and brats), whereby two contiguous

25 plates'los, each conforming to a half-diameter of a food
product 13, oppose each other in such manner that the
nalf-diameter profile configurations will surround the
round or elliptical food article 13, thereby enabling the
food article 13 to be placed between the two plates 108

30 for high-speed thermalization and staging procedures into
the conductive equivalent of a round (or elliptical)
configuration. This unique and novel heat exchange
design, under which food articles 13 are thermalized via
recirculating heat exchange fluids in pillow-expanded,

35 fluid-traveling channels within the formed plates 100,
provides far greater food safety during thermalization
and staging processes, than the currently utilized,
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such as the hinges 54, for the time period required to
assure sufficient internal product temperature
equilibration (i.e., the time period required to meet the
time-temperature pathogen lethality curves determined by
the USDA and FDA to provide effective pathogenic risk
management). Under the federal guidelines for thermal
kill of food~borne pathogens, wherein food articles are
rendered safe for consumption by exposure to required
temperatures for minimum time spans, the opportunity to
stage (i.e., hold) the food articles 13 for extended time
periods and to serve same as dictated by customer demand
is accomplished efficiently with the cook and staging
grill 10 of the present invention.

The control process for the cook and staging grill
10 is accomplished by connecting the thermally conductive
grill plates 14, 108 to an electronic monitoring means
110. Moreover, in the preferred embodiment, the control
means comprises a computerized control system and alarm
system 24 controlling the process and recording the time
and temperature variables for the multi-deck cook and
staging grill 10. Each cook and staging grill plate 14,
108 has one or more thermocouples 42 inserted into one or
more of the food articles 13 for measuring internal
product temperature, in order to achieve the most
critical functions of control over specific, pathogen
lethality time-temperature exposures and subsequent cook
and staging periods. Each thermocouple 42 is connected
(i.e., imbedded or attached) to a selected protrusion 62
on the underside of the grill plate 14, 108 for
penetrating the food article placed in that position,
permitting measurement and on-site read-out of its
internal temperature. Furthermore, the thermocouple 42

of
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sal es per hour. The | owtenperature cooki rgeand staging grill is
user-friendly, non- 35 intimdating and perfectly safe for the
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wi th operation o atus. ' foe 3219 npectd vely.
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from its position on the lower grill 10 surface’s
5 protruding member 62 to a microprocessor unit or computer
114'

The computer 114 controls the process and receives

output data from the pump 20, heater 18, and timer 116.

The computer 114 records the time, temperature, and batch

10 data from at least one limit switch 118 (not shown)
electromechanically linked to at least one safety lock,
preferably a magnetic lock 120 (not shown) for each
individual plate or tray 14, 108. The computer 114 in

the preferred embodiment is adapted to process input from

15 up to ten thermocouples 42 in contact with the food
articles 13 for precise monitoring or the internal
product temperature throughout the cook and staging
process continuously or at specified time intervals. The
temperature in measured microseconds and displayed on the

20 instrument control panel 38 with LED or other light
displays, such as shown in Figure 2, containing red (in
process) indicator lights 122, green (ready to serve)
indicator 1lights 124, time indicators 126 for each
individual tray, and at least one temperature indicator

25 128 which can indicate the temperature of any individual
thermocouple 42 or for each tray 14, 108. It is
contemplated that each tray 14, 108 may have an
individual temperature indicator 128. Upon closing the

tray 14 containing food articles 13, the magnetic lock

30 becomes engaged and the red light indicator 122 comes on.
During the heating cycle the red indicator light 122
remains on and the rising temperature of the tray 14 is
observed through the temperature indicator 128. When the

food articles 13 have reached the desired preset

35 temperature for the desired preset time the temperature
indicator will indicate the equilibration temperature has

been reached, the green indicator light 124 will turn on,
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i nvention provides a ime nic ri sk managenment iZing a
cl amshel | grpagnetic loskkikRf ahd a8gdorar essndered  xnedeasabAg heat to
food articl epepRiPtifig "Ehd Reraif Als tof bel 8penéd sand ath ididd viaifg heated

between a.first Ia{g-e and .a_seco | at r}geabl nounted to a,frame of a
cooki ng and 2BSEPRGEGSHY TORSTRICTRR Yh.40% PRRYFRS - (16 COBPRLER| ect ed 20
t enper adur e Lh4trecordsithe tinel and-tenperature data prowiding proof
that the food articles 13 were processed in the cook and
staging grill 10 for at least the minimum time and
temperature necessary to achieve thermal lethality for
the Escherichia coli 0157:H? bacteria or for the desired
10 time and temperature parameters needed to achieve thermal
lethality of any other pathogen and provide a safe food
product 13 for the consumer.
Using the clamshell cook and staging grill 10 of the ‘
present invention involves a simple procedure due to the
15 automation and control of the device. For example, the
cook and staging grill 10 is preheated to about 160°F.
Frozen 1/4 pound meat patties, such as a hamburger
patties, beef, pork, chicken meat, egg or vegetable
patties encased in air evacuated plastic pouches or other
20 containers, at about 0°F to about 40°F. are placed on the
upper heating surface of a first tray 14 and a second
upper tray 14 hingably connected thereto is closed
holding the meat patties thereinbetween. Closing the
tray 14 activates the thermocouples 42 and temperature
25 indicators 128, red in process light 122, timer 116,
magnetic lock 120, and computerized controller and alarm
system 24. The preheated trays 14 heat the meat patties
to about 160°+2°F. in about ten to about 17 minutes. The
time and temperature is recorded by the microprocessor 24
30 and shown visually on the indicators 128. The computer
24 monitors the process and records the temperature of
the hamburger patties on each tray 14. Upon reaching the
preselected temperature of 160°F. a green indicator light
124 flashes and an audible alarm sounds indicating the
35 hamburger patties are fully cooked, pathogenically safe,

and ready for serving. The lock 120 is disengaged and
the tray 14 is lifted manually or automatically by a
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fluid and the food article for controlllrm}¢jwetenperature thereof. It is
an object of the present invention to provide an apparatus and process
havi ng t he abi | | mechgnigal, deydie30 and hold a variety of prepared
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shel ves, providing év
heated to about 160°F. in about ten to seventeen minutes:

pre-grilled patties are heated from about 110°F. to about
160°F. in about eight minutes; and staged 1/4 pound meat
patties are heated from about 145°F. to about 160°F. in
10 about five minutes. The cook and staging grill 10 is
capable of maintaining the selected temperature and

and the reservoir, controlling

product therein in first quality condition in pouch form
from about four to about six hours.

Moreover, the computer 114 is connected to a

15 computerized temperature monitoring data transmitter 130.
The data transmitter 130 transmits accurate, up-to-the-
minute temperature-monitoring information, from any
individual restaurant, to a central data recipient,
thereby enabling regulation and monitoring of compliance

20 and comparative efficiency, at separate retail outlets,
by the central data recording entity.

The foregoing detailed description is given
primarily for clearness of understanding and no
unnecessary limitations are to be understood therefrom,

25 for modification will become obvious to those skilled in
the art upon reading this disclosure and may be made upon
cdeparting from the spirit of the invention and scope of
the appended claims.

30
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-20- thermalization tenperatures over the respective plate surface within

t he narrow range of 5err] therefore I mnating any hot or cold spots

acr oj® dshgrent i re suf f'ace: ~of-*-t he gridN fipl ate. 5 PCT/UB9SM58663n obj ect of
._the present_inventi Vi 5a hot ffhel d inventory (i.e., a "bank") of

food products to be held for 1 nstan Lving, in the safest condition and

IRCARHRRLEN croCo"orovt 52730°™ extms*Gauges,  backed™ by " ausible

and* dfgitalty |#LUf1nated el ectroni c sensing controls for safeguarding
t he product and f ?%W1ng the process. It is an object to provide actua

and set 1. A clamshell cook and staging grill for
transferring heat to food articles, compr131ng°
5 a housing frame; '

a deck comprising at least one pair of stacked
plates defining a first plate and a second plate spaced
apart and in alignment, each of said plates comprising a
first sheet and a second sheet of heat transfer material
10 bonded together having fluid heat transfer passages
thereinbetween for recirculation of a heat transfer
fluid, said plates being mounted to said housing; ‘
means for connectively mounting said plates to said
housing;
15 a reservoir within said housing for containing a
heat transfer fluid;
means for fluid-connecting said plates and said
reservoir:
means for heating said heat transfer fluid to a
20 selected temperature in said reservoir;
means for controlling the temperature of said heat
transfer fluid within said reservoir at +1°F;
means for recirculating said heat transfer fluid
through said plates in fluid-connection with said
25 reservoir and each of said heat transfer plates; and
temperature sensing means for determining the
temperature of at least one of the food articles
supported on said plate.

30 2. The clamshell cook and staging grill of Claim
1, wherein said means for recirculating said heat
transfer fluid through said plates in fluid-connection
with said reservoir and each of said heat transfer plates
is a pump.

35

3. The clamshell cook and staging grill of Claim
2, wherein said pump comprises a low-pressure magnetic
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and narrowrange cali. I's an object to provide an apparat us

desi gned and 20 construct ed to nmeet strigngent safety and sa fw Iﬂguﬂ
requirements for UL, CSA and NSF approval. It is an object of t !”ﬂ'”"ﬂ
i nvention to prMméranhPmlddmw larc edlecind cs motiorq

does not require venting, and is inplenentable in any kIOSk or 25

commercial food service operation. It is an object of the present invention
to provide a multi-detk cIEhR RAanshelid aeeksangd mEaging gmiildh ofs Cladmabl e.

- It is an object, o&héf!umresfotmeaﬁentbenfuﬁlaﬂébhﬂécﬁgng saidl ihids
process forgpat NGaeni G d rdsTRSIICTEtnsdh E apluraiity hollow conduit
for circulating heat transfer fluids between said
reservoir and said heat transfer plates and returning the
same to said reservoir via said hollow conduits such that
heat transfer fluid is continuously circulated through

10 said heat transfer plates in a closed loop systen.

5. The clamshell cook and staging grill of Claim
1, wherein said means for heating said heat transfer
fluid to a selected temperature in said reservoir
15 comprises at least one electric heating elements
submerged in said reservoir in electrical communication
with a controller.

6. The clamshell cook and staging grill of Claim

20 1, wherein said means for controlling the temperature of

said heat transfer fluid within said reservoir at *1°F is

an electronic proportionate thermocouple-sensitive means

in thermal communication with said heat transfer fluid

and said controller for alternately activating and

25 deactivating said means for heating at frequencies

required to effect the maintenance of specific
temperatures within the narrow range of *1°F. '

7. The clamshell cook and staging grill of Claim

30 6, wherein said electronic proportionate thermocouple-

sensitive means comprises at least one thermocouple in
thermal communication with said heat transfer fluid.

8. The clamshell cook and staging grill of Claim.

35 1, wherein said temperature sensing means is an
electronic proportionate thermocouple-sensitive means for
determining the temperature of at least one of the food
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for products thermalized by grilling.,and/or frying processes, and then held
for staging; or for the ret wFTzalli on of precooked, frozen products to
be dj £ W t hout fuetfe priy . 35 | PCT{USIHYS! bj ect to
provi de  an appara~u§gyahﬂ; Lzabi on process_to manage the pathogenic

ri sks associ ated w t h&S n Escherichia col

thermal i zati on tenpgcarfires over the respecti veummmms" H thin the
narr ow r anggrtofe el rduppgdrtiedl %esﬁhki”bﬁ.a&bng an ” ﬂm m)ts across
the entire surface of the grill plate. “id an ObjECt of the
present invention to provide a hot- held |nventory (|. ., a "bank") of food

products to be el d frive iclamshieldecopkganidnsthgingf gsilioofii claimand
8, wherein said electronic proportionate thermocouple-

5 sensitive means comprises at least ‘one thermocouple
projecting from said plate forming an inflated round or
rectangular protrusion having a depth of about 3/16 of an
inch to about 1/4 of an inch for penetrating into the
upper or lower surface and prdviding thermal

10 communication with said food article.

10. The clamshell cook and staging grill of Claim
9, wherein said protrusions project into said food

article holding said food article in position on said
15 plate.

11. The clamshell cook and staging grill of Claim

9, wherein said protrusions extend outwardly from the

bottom of said plate in a design formed integrally

20 therein having a desired insignia or corporate logo for

indentation into said food article by the weight of the

plate or by spring biasing of the plate upon closing two
‘adjacent plates together.

25 12. The clamshell cook and staging grill of Claim
1, wherein the internal temperature of said food article
is controlled at 12°F.

13. The clamshell cook and staging grill of Claim

30 1, including a computerized electronic control system to

direct and monitor the process and record the time and

temperature variables as well as internal product
temperature equilibration.

35 14. The clamshell cook and staging grill of Claim
1, including means of sealing said plates forming a water
tight seal. -
| ect Has Been Reilaced
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17. The clamshell cook and staging grill of Claim
1, wherein said means for connectively mounting said
10 plates to said housing comprises at least one lever hinge
attached to one end of each of said plates to be
perpendicularly opened and realigned in horizontal
condition relative to each other engagable or
disengagable from contact with each other and the

15 thermalized hot-held food article.

18. The clamshell cook and staging grill of Claim
1, including a spring means for biasing said plates in an
open “up" position for filling or emptying said plate.
20
19. The clamshell cook and staging grill of Claim
1, including a means for latching said plates together.

20. The clamshell cook and staging grill of Claim
25 19, whereby said means for latching are in electrical
communication with a control and alarm system controlled

with a process controller and digital monitor.

21. The clamshell cook and staging grill of Claim
30 19, wherein said means for latching are magnetic locking
latches.

22. The clamshell cook and staging grill of Claim

1, wherein said means for connectively mounting said

35 plates to said housing comprises nesting said plates one
upon another.
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25 commerci al food service opegafTS/jw t is an object of the present
invention to provide a rTuItJ,—~déCk cJah‘she | cook and St&%é?’% &ral |1 V\/m ch |s
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associated wi'th t pat hogen s eric
plates and heat 1s 1mparted to said food articles through

conduction heat transfer means, radiation heat transfer

5 means, and convective heat transfer means providing
maximum heat transfer from the top surface and the bottom
surface of said adjacent plate.

24. The clamshell cook and staging grill of Claim
10 1, whereby said plates are positionable from a horizontal
conductive thermalizing position to a vertically angled,
conductive thermalizing position between from the ' ‘
horizontal plane at from about O degrees to about 65
degrees.
15
25. The clamshell cook and staging grill of Claim
1, including a receptacle basin removably’secured said
housing and contiguous with one end of said plate for
accumulating liquid draining from said food articles
20 during processing.

26. The clamshell ccok and staging grill of Claim

25, wherein said plates are slanted slightly with respect

to the horizontal plane for draining fats and other

25 liquids from said food articles into said receptacle
basin during the heating process.

27. The clamshell cook and staging grill of Claim

5, wherein said controller is an electronic,

30 proportionate impulse temperature controller

electronically connected to said submerged electric

heater and submerged in said reservoir for effecting the

elevation and maintenance of the heat transfer medium’s

temperature by energizing the heater at required

35 frequencies, thereby achieving precise control within the
narrow range of *1°F.
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THE DRAW NGS 5 A bett. Landl of the presg jon wll
be had up¥a9%2¥i& ence to the eé 142 iiption in conj gh?%(%%vfn th the
acconpanyi ng drawi ngs in mhp44+44§2g4m4 refer to |ike parts throughout
t he several views and wherein: ~§1gure 1 is a perspective view of
showi ng the nul ti-deck cook and staglng grill for pathogenic risk

managenent of the pr@8ent ThevedamsheAdyvcagkoandostagingt grkddl bﬁtel&hmking
trays being open hayh8gednhesdid I Pt ?.Q”dé'bﬂ pe1¥d tQ’%ﬁOt#ﬂﬁé&'ereOf

and neat 15 p St Li.es bei ng shown in phantom | |nes on
adj acent tray; B BYB-i s 3 front view of the nultl-deck cook and st agi ng
grill of Figure 1 showing the trays in the closed position;

5 29. The clamshell cook and staging grill of Claim

1, wherein said plate is comprised of seam-welded
stainless steel.

30. The clamshell cook and staging grill of Claim
10 1, wherein said plate is comprised of dot welded
stainless steel.

31. The clamshell cook and staging grill of Claim
1, wherein said plate is comprised of weld dotted
15 stainless steel.

32. The clamshell cook and staging grill of Claim
1, wherein said plate is pillow expanded forming
depressions therein for containing food articles for
20 circulating said heat transfer fluid through said
pillowed depressions formed in said plate and around said

food articles contained therein.

33. The clamshell cook and staging grill of Claim
25 1, wherein said plate is pillow expanded and deep-drawn
forming vessels therein for containing food articles
having a depth of between about 1/4 inch and about 14
inches for circulating said heat transfer fluid through
said deep-drawn vessels formed in said plate and around

30 said food articles.

34. The clamshell cook and staging grill of Claim
1, wherein said roll bonded plate is formed of sheets of
aluminum having a thickness of from about 0.020 to about

35 0.060 inches in thickness.

35. The clamshell cook and staging grill of Claim

e ————— e =
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of Figure 1 shomﬁng s@%eﬁa?TpFaﬁé§ﬁbélng closed with the top plate in the
open osgékg Figyre 4 Hag tavdint - awal| perspective vi eRCHUSYISIGEy| ti - deck °
cook glng ngFFZ:?ﬂklgure 1, show ng 25 sone of the conponents
within the housing; Figure 5is a si de ¥|em10f one of the plates of the
mul ti-deck cook and staging grill; Flgu e 6is a top vi ew of an enbodi nent

of the presept r
reservoir, agd %eail r#g(yﬁﬁqngwt%?gt ﬁgrgén%%%{r\f g 21 %érgs%ggt PO view of
showi ng an JRXEiRGtIPIGAD ARASE Rﬂraikﬁhw§t§aﬁﬁ§hf9ﬁaedfthﬁeesnafhed

|nterlocklngdfafufhfmagghggxﬁhldayi showi ng a heat transfer conduit and neat
patties in phantomlines wherein the control panel is nmounted upon
the rear portion of the base of the nulti-deck cook and staging

5 36. The clamshell cook and staging grill of Claim

1, wherein said adjacent plates have opposing depressions
formed therein conforming to a half-diameter of a food
article, said opposing depressions surrounding said food
article for high-speed thermalization.

20 Fi gur e S=s=g=5+a€ T Eew 63 the nulti-deck cook and staging gril

10
37. The clamshell cook and staging grill of Claim
13, wherein said electronic computerized control system '
controls said means for heating said heat transfer fluid
to a selected temperature in said reservoir at *1°F, said
15 means for recirculating said heat transfer fluid through
said plates, and said temperature sensing means for
determining the temperature of at least one of the food
articles supported on said plate, said electronic
computerizéd control system recording the time,
20 temperature, and batch data from at least one 1limit
switch electromechanically linked to at least one safety
lock for each individual plate for precise monitoring of
thé internal product temperature throughout the cook and
staging process continuously or at specified time
25 intervals measured in microseconds and displayed on an
instrument control panel using 1light displays, said
control panel containing at least one "“in-process" and
"ready" indicator lights, and at least one temperature
indicator, and at least one time indicator for each
30 individual tray and any'individual thermocouple;
whereby closing said plate containing a food article
therein activates said lock, said "in process"™ indicator
light, and said temperature indicator, said temperature
indicator indicating when said food article has reached
35 the desired preset temperature for and desired preset
time for reaching the equilibration temperature for said
food article, wherefore said "ready" indicator light is
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HIIIIII |||||I IIIIl ||Il| II IIIl | HIIIIIl I




e —

grill rather than located in thelff%ﬁ% UIEEBSEVt%e -23- transfer

bet ween the sheets and the heat {iransf8E P?%ﬂh?d cirieul ating therethrough in
a free fl OWOPS5281d6n; Figure 19 | s a perspeciive view of a SESAME si ded
plate; 5 Figure 20 is an enlarged front plan view of the dinple one
sided plate shown in Figure 19; Figure 21 ig94a perspective view of an
inflated one side plate having a single enbossed surface; Figure 22 is an
enl arged front plagtiMatedfanchsalid lock rig creleasedcgrovifidng ptaessstewn

in Figures 22; FiyHE ®oba la¥td ‘?g ?%&Ikﬁﬁvﬁhsw ghgan i nflated both sides
sur,

pl ate having a doubl e enbosse
an electronlc computerized control system for

recording the tlme.and temperature data providing proof

5 that said food articles are processed for at least the
minimum time and temperature necessary to kill the
bacteria or for the desired time and temperature
parameters needed to kill any other pathogen and provide
a safe food product for the consumer.

10
38. The clamshell cook and staging grill of Claim
1, wherein said control means connected to said means for
heating controls the temperature of the heat transfer
medium that is heated thereby such that no latent heat of
15 vaporization is supplied thereto by said heater means and
the temperature of the product and staging grill surface
remain below 212 °F.

39. The clamshell cook and staging grill of Claim
20 38, wherein said grill does not require venting.

40. The clamshell cook and staging grill of Claim
38, wherein said grill does not require the installation
of dedicated fire equipment, such as an ANCILL system.
25
41. A clamshell grill cooking and staging process
for pathogenic risk management, comprising the steps of:
placing a food article to be heated between a first
plate and a second plate hingeably mounted to a frame of
30 a cooking and staging grill:
heating said heat transfer fluid to a selected
temperature in said reservoir:
fluid-connecting said plates and said reservoir:;
controlling the temperature of said heat transfer
35 fluid within said reservoir at #2°F;
recirculating said heat transfer fluid through said
plates in fluid-connection with said reservoir and each

— This Sheet Has Bee,
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Figure 24 is an enlar
surface plate of Figyjje 23REbEbAC
f or medho okperIEa I esi St ERE—ReEREE=1
cook and staging grill of Figure 7,
depressions for containing food articleg«t herein between 20
Figure 27 is perspective view of the cook and staging grill
showi ng snoobh ghidcheat trafmsfenr plateds:h gridtes fornmed having depressions

for containing fo I C ' n I : .

28 is a perspecti ggngiéév gﬁgt %gﬁ@gggtgﬁéwga?aa%%g S’F?%ﬁﬁghﬁém“ﬁs ﬁggti
articl es consaidedfpadscarticheatfeondcentreldngh then
29 is a graphnabe¥eng the tine versus tenperature for heat_i ng frozen neat

atties
P 5

10

15

20

25

30

35

SBEEN®
-

J

FHIS SRBLT R

i

o I gure 26 is pBFEYE

show ng plates forned having

42. The clamshell grill cooking and staging process
for pathogenic risk management recited in Claim 41,
including the steps of recording the time, temperature,
and batch data from at least one 1limit switch
electromechanically linked to at least one safety lock
for each individual plate.

43. The clamshell grill cooking and staging process
for pathogenic risk management as recited in Claim 41,
including the step of recording the displaying said
internal product temperature on an instrument control
panel using 1light displays with an electronic
computerized control system.

44. The clamshell grill cooking and staging process
for pathogenic risk management of Claim 41, including the
step of providing an electronic computerized control

system for recording the time and temperature data-

providing proof that the food articles have been
processed for at least the minimum time and temperature
necessary to kill the bacteria or for the desired time
and temperature parameters needed to kill any other
pathogen and provide a safe food product for the
consuner.

45. The clamshell grill cooking and staging process
for pathogenic risk management of Claim 41, including the
step of activating at least one "ready" indicator light,
at least one "in process" indicator light, at least one
temperature indicator, and at least one time indicator
for each individual plate.

of the inflated doubl ed enbossed -
--fFigure 25 is a deep well tray
@WPVﬁ vi ew of

t he pl-ates;
of Figure 26,

Fi gure
ng food
t Aiemperatyre Figure

+ ¢ L M 0§ = : HIIIl Ill

T
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30 using the present inventjaiyg illustrated in
Figures 1-16, the present nulti- cook and stasql ng grl 1 10
for 35 Woe¥SHni c ri sk nana housi ng fRGEHESSHS16
supporting a deck 11 of integral heat transfer and support plate means 14
hi ngably nounted, sw velly connected, or dissehgagably connected thereto.
The deck 11 includes a pair of integral heat transfer and support AMENDED
SHEET ~ -24- plate mééns Theotlamshelkignilddceckind amd stabingngreted£ast
one upper. and | Ovgk ba@iofknPb fui hahidelleRe B Yo TRIN1)91h1 LATn ML "9
st) ep og controlling the temperature of the heat transfer

fluid that is heated such that no 1latent heat of

5 vaporization is supplied thereto by said heater means and
the tgmperature of the product and staging grill surface
remain below 212 °F.

47. The clamshell grill cooking and staging process

10 for pathogenic risk management of Claim 41, including the

step of holding cooked meat food products at a
temperature of from about 155°F to about 185°F. '

48. The clamshell grill cooking and staging process
15 for pathogenic risk management of Claim 41, including the
step of controlling the temperature of the cooked meat

food products at a selected temperature at +2°F.

49. The clamshell grill cooking and staging process
20 for pathogenic risk management of Claim 41, including the
step of maintaining the food article at a
bacteriologically safe temperature without any moisture
loss or degradation of the food articles resulting in
perfect quality for prolonged time spans exceeding at

25 least 30 to 40 minutes.

50. The clamshell grill cooking and staging process
for pathogenic risk management of Claim 41, including the
step of cooking and holding previously cooked food

30 articles at a precise internal temperature for prolonged
time periods within the narrow equilibration rangé of #2°
F, thereby assuring precision, time and temperature
related, pathogenic risk management and food safety for
public consumption.

a5 _

51. The clamshell grill cooking and staging process
for pathogenic risk management of Claim 41, including the
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heating food articles=t3 ==Cachpratgy 14 is supported 5 i ndependent |y by
t he housing frame 12 8R8"EBURSESHE jon top of the other in a clanshell
arrang,emen . The | pwe__t etfifd¥iil e codk and staging gr ipldyukdsssisgdesi gnat ed -

to op 88| ow the boiTing point of [err], [err] and therefore does not
require any atnospheric venting nmeans 10 nor sealing nmeans between the
trays or plates 14 when utilized as a~880k and staging grill 10. For cook

and st agi ng i1l 10 appljcations, the |owtenperature equilibration grill
10 does not E58Be Sy | DESVLpRR LY, B0ckPd pctheanh biRs , oF . &

hanbur ger paptrgcisedififernalatenpersture fomprolomjess tihedpexriods

bact eri ol ogi S ] M{% i l.0s gradation
of the food.e'il ¥ﬁe§{é§,ﬁ§ﬁgg‘g%ﬂ§1#f| n rh?%‘rée%)éﬁe% enrgo}h%e%ﬁggare
spaced apart apFBRiBEc RNECAELoRnd Fdmgort @ndoy %Pmmrlweflﬁ&#é_.ﬁ
surroungi ng pAthdgenicP ik danadfenen® Ririd crdda i Bapetgr £be Gubidcn food

consumption.

52. The clamshell grill cooking and staging process
for pathogenic risk management of Claim 41, including the

10 step of providing a precise, uniform temperature
achieving consistent repetition of internal temperature
equilibration within the narrow internal product
temperature range of *2° F, in either frozen fresh,
precooked or refrigerated fresh hamburger pattieé, and

15 providing a means of holding the patties and/or other
food articles (which may be encased in suitable plastic
packages) for prolonged time periods at an equilibrated,
safe internal temperature range, selectable between 130°
and 185° F, which temperature range is optional and

20 maintained in order to provide bacteriological food
safety by achieving 99.999% thermal lethality of trace
pathogens such as Salmonella and Escherichia coli 0157:H7
potentially present in ground meat articles such as beef
or chicken patties.

25

53. The clamshell grill cooking and staging process
for pathogenic risk management of Claim 41, including the
step of cooking and holding said food article at the same
equilibrated temperature from about 130°F to about 185°F.

30

54. A clamshell grill cooking and staging process,
comprising the steps of:

placing food articles in between two heat transfer
plates:;

35 closing said heat transfer plates around said food
articles therein, thereby activating a lock for holding
the plates together;

T This Sheet Has Been Replaced
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articles 13 therein between dhdﬁﬁbBaEg;g4 anq ‘control the drai nage of
| i qui ds qungg g the heatlndlgrocéﬁwga@ﬁe 3 €I’ the food ark cEhResasisd! €
contlguous ’ﬁlgﬁe bottom sur =a-t-ep=plate 14 and the top surface of

25 a bottomplate 14. A sealing frame 17 having a sealing nmeans such as
a polynmer gasket neans 19 may be provided'&@‘an air and water tight seal
between the plates 14 .Shown in Figure for high tenperature cooking

appl i cati ons above [ePP? ipg c%nb?ﬁ%Ploﬁrﬁﬂftﬁgo fluidhd R i @ tselented
st agi ng operatiohemperaturep&bvﬁmtrng oxi dation of the product due to

- h
?ﬁgﬁf:{?néon;Pgr?Q{ to t atiﬂ?face egk?géﬁgggéfhglﬁgaéﬁgﬁﬁghb§g%$'from
anbi ent tenperatﬁ?% cEﬁﬂ??f%ﬁ§P to insulate the user fromthe
heated platss 14 of theaebsd éé;d'!@aa Bt ciekhbYa e AU ddi d igidtes 1
2, and 3, from both sides to the center through conductive,

convective, and radiant heat transfer until said food
article has reached the desired preset temperature for
the desired preset time to reach the desired

10 equilibration temperature for said food articles:;
determining the temperature of at least one of the
food articles heated and held between said heat transfer

plates;
monitoring of the internal product temperature
15 throughout the cook and staging process continuously or

at specified time intervals measured in microseconds;
controlling said internal product temperature by
time exposure; and
releasing said lock providing access to the food
20  articles for serving at the completion of the time and
temperature process cycle achieving pathogenic lethality
of the food articles as mandated by FDA and USDA
regulations.

25 55. A clamshell cook and staging grill for
transferring heat to food articles, comprising:
a housing frame;
a deck comprising at least three stacked plates
defining a first plate, a second plate, and a third plate
. 30 spaced apart and in alignment, each of said plates
comprising a first sheet and a second sheet of heat
transfer material bonded together having fluid heat
transfer passages thereinbetween for recirculation of a
heat transfer fluid, said plates being mounted to said
35 housing;
means for connectively mounting said plates in
hinged alignment with one another and to said housing;
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t he housing 12 of the pr f erIsceHERTIS BERY
10 conprises a deck 11 of pIatBéPE&CEB d by a base 26 having a bottom
fl oor vwe@og/mete shown), a f g wall 30, a left si RETEIWPOHHS 5 right -
side wall 34, and a rear side wall 36. An 5 i nstrument control panel
38 is fornmed integrally with or attachesgtéo the front of the base 26 ‘as
shown in Figure 1 or nounted onto a portion of.the housing 12 extending
above the base 26 surésesvoir swhthinnshiguimusings fmstcofttaining Fagures 4

and 6, the h%éépgtxj&sﬁ]eezcg}tﬂdls a reservoir neans 16 containing a |liquid

heat transfer nedi um r'eservoir 16 is designed to receive a vol une
of liquid heat trdieAng fed Jiuidngennecting said plates and saiad

reservoir;
5 means for heating said heat transfer fluid to a
selected temperature in said reservoir;
means for controlling the temperature of said heat
transfer fluid within said reservoir at *1°F;
means for recirculating said heat transfer fluid
10 through said plates in fluid-connection with said
reservoir and each of said heat transfer plates; and
temperature sensing means for determining the
temperature of at 1least one of the food articles ‘
supported on said plate.

f the -25- clanshell grill

15
56. A clamshell cook and staging grill for
transferring heat to food articles, comprising:
a housing frame;
a deck comprising at least one pair of stacked
20 plates defining a first plate and a second plate spaced
apart and in alignment, each of said plates comprising a
first sheet and a second sheet of heat transfer material
bonded together having fluid heat transfer passages
thereinbetween for recirculation of a heat transfer
25 fluid, said plates being mounted to said housing;
means for connectively mounting said plates to said
housing;
a reservoir for containing a heat transfer fluid:;
means for fluid-connecting said plates and said
30 reservoir;
means for heating said heat transfer fluid to a
selected temperature in said reservoir;
means for controlling the temperature of said heat
transfer fluid within said reservoir at *1°F; .
35 means for recirculating said heat transfer fluid
through said plates in fluid-connection with said
reservoir and each of said heat transfer plates; and

T R
T [




wat er, or other nontoxic heat transfer liquid. The heat transfer |iquid
filled through renovable y ﬁ—-itrwj"%gqti nuously circul ated between
two or nowe esmsiiscal |y st agiyeittd SERT FHSP [j cting cond RGTVRIFANSE h 3
volune sufficient to pernitilthe cReERMAG i nt enance of specific,

equi librated surface tenperatures across tlysplate 14 via the
tenperature-controlled, |owpressure 20 recircul ating heat exchange
fluid. |Th|e reslervoi r tb&ﬂeia&h&hd-ﬁéﬁaﬁﬁ‘ged?éanlﬁ pB&P ggéﬁé;ﬂﬂniig@rethe
particularly a | Qwpressure nagnetjc gentrifuga riven_by.

el ectric notor Z%QI’“%Fr&%”E&I aP ngag Igﬁ‘?‘ftérrpo at@&gnﬁggt P sf%‘?‘\{*‘?ﬁ?%l,
such as water, oisupportiedod ogy adsrigl yplates comprhising tar telk§ctuanihi ch

are in fluid Comﬁi‘?dﬁ%@tii%a‘ﬁjet RnkbRoBbliB1&0s8nEi £ 96 HeaAs 1§ném&i+q$ t
conduit neans 22.. The | ow te?r%gature Egat, transfgr flud SH{BQ' I ed f%mthe
reservoir 1®is HEXIIORG theIRGHPIRRFOIesting from said plate forming
a protrusion for penetrating into the upper or lower
surface of said food article and providing thermal

communication with said food article.

- ARG VYRR A l!ll‘

25

30

35
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36 conprising one or nore subnerged electric heati-ag elenents 18
of sufficient voltage rangi ng between 1.5fk ﬁ%;&whaaﬂMlcontrolled by

el.ect r oni cwprospsy¥is i onat e t her nocoupl e- sensi ﬁﬁgﬂgggo epeaisogosigat
surface density to efficiently transfer BT a 5 source to
the liquid heat transfer medi um continuously recirculating through the
-notor-driven, centrifugal magnetic punp 20. A heating overload safety

f» ]
R

device is -26- incorporated to maintain the heat transfer fluid at. a
safe operating pressure and tenperaturq1'|Furthernnre, a fan 25 is provided
to cool the circulation and process control equipnent. 5 An
el ectronic, proportionate inpulse tenperature

14

10 14
126, 126, 126 126, 128, { Jﬁi
e S o2 3
- 7 I I, 14
== = 4
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control | er 44, (not shown), is electronical I,y._._—g;g,rme..e{e-d:.tr:;;:FH\e subner ged
el ectric ans 18 and subnerged in the;.ggu;tmzmes,ar&é':y.{- ot &l f ect
the el evai‘?gtr?glg%?nai ntenance of thg Rqat t-rémsfgr.‘;'-::*rnmiﬂ-'umisi |rrper<!;1 ure by

10 energi zing the heater at requi r/e f r equensiess—Ttier eby achi eving
precise control within the narrow range of [efr]over the heat transfer

fluid s tenperatures I n addit:,q?, el ectrical overrun safety neans are
connected to the el ectN&g_hgaver Tn such manner 15 as to effect safe,
i nstant deactivation of heat er , In case a mjnction of the
proportionate taﬂpe.l;at4| C 0 44 shoul d for reason occur.{ 4he
heat transfer rredi'mml'P\s..c\ontro at a precise tenperature sel ectedjto
effect the grilLl plate T4 swuface tenperatur®. The sunp rfgsesoir 16
i s al so equi pped-with~el_ect ToAll-qea conprising at |east one ontiﬁl | er
and at Ieasf one ther?rUeei[pte-AZ_'destgn\ o alternately
14 = 60 62
14% == [ 46
14( Uh—48
12
l ‘l‘ 34 ‘Hi » 62

FIG. 3 FIG. 5
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actlvate and deactivate the electric heater 18 at. t,_gquenm es required to
ef fect the maintenance of 25 speC|—f-.-:|:c=={—, {r bl W thin the narrow
range of [wiOo9s28{1érr] in the recircul t‘xii—ﬂ@b" a;‘tgf@msfe f IPOITA]S95H8a6E DY
provi di ng preci se surface tenperat ureljcont r'of’ ,.--»«-v-“" e entire plate 14.
The heat transfer fluird maintains a cé ant the surface of each plate 14 -
30 connected to the circulation system ,wthin the narrow range of
[err], between the heat exchange fluid ePl“gnnce and exit ports of the
reservoir 16. The heating and recircul ati ng system supplies the plates 14
of the nmulti-deck grill 10 with recircul ating 35 heat transfer nedium
with BTU i nput sufficient to maintain a selected tenperature ranging from
roomtenperature at about [err] to about [err]. (50 F. to about [err]), to
an optional
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-27- operating tenperature of up to [gr’*];]‘-._- ‘Enphasi s-.is.directed toward the
fact that j d- connect ed, recircyl dt'ing assepbly. i s - configured, inits
tatality, "gégg{ulﬁ osed |loop system ﬂ‘__lﬁ'éEPiLAmjl(Lj-y'Ebn}t a?ﬁf’Hg”’oé{fﬁp 5
reservoir 16 is equipped with a pressure rercase—vakve=40 (not shown), or
other simlar neans, in order to allow #Hd lcl osed | oop configuration to
operate within one to two at nospheres between the reservoir 16 and system
pressures. The volunme of heat transfer fluid is 10 mai nt ai ned
at a constant pressure and velocity throughout the heat transfer system and
control of the tenperature of the heat transfer fluid is effected by a

m cro-second controller connected to the electrical heater means 18 and

... thernocoupl e-sensitive means] to obt adBthe nost

12 S0

38
126\ 126,126, 126, ,4128

A
HellEsEEBIEENEEE]
AN
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15 accurate control and qui ckest response tine in_grder to achieve and
maintain the desired tenperature of the f|yid-amepLages 14. It is

cont enpl at ¥P W86t he fluid flow rat e=paraneter-tdird be cdHEGIHENSE o
control the tenperature of the fluidas Wweldzet t*he process 20
control is nore conplicated, expensiv y |l ess accurate, than by
sinply controlling the heater neans 18 T éldoubl e, tri ple or nulti-deck
cook and staging grill 10 for pathogenic risk managenent is constructed of
interlocking trays or heat transfer plates 14 forned from 25 at | east
two sheets of material having heat transfer fluid circulating

t her et hr ough. In the preferred enbodi nent, the integral heat transfer
and support neans 14 of mnulti-deck cook and staging 10 ggpri ses at | east
one and preferably a plurality of horizontal 3@%8 |aye i nterl ocking

trays or plates 14 spacedIAEart from 04§ ]not hef _i=81C @Ehell

arrangenment. Each plate 1 = o
N 00 °°° Lo
38 d o °°

24 ooo 60 |

38
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consists of a first top sheet 46 and a second bottom sheet 48 of heat
transfer conducting material sealingly_connected together having at |east
one fluid ovaesusitlec0 35 t her ei nbet wepnn SUGh | a&gcg\gndU|ncmsgsmsty i n
fluid communication wth the reservoi r; 16 twgur%k condui't means such as the
hol | ow tubi ng 22. Each sheet 46, 48 prowdes—- _—:2—7:-_:—9perat| ng tenperature
of up to [err]. Enphasis is directed tegoverd the fact that the
fluid-connected, recirculating assenbly is configured, inits totality, as

a closed |oogansystem ,78he 84quBdcontaisrfdy FB0 A8 ,78ervoir 16

I's equi pped hm | ar
gﬁgntsb In orieé\\ _|7n8
84
72 / _/76
84
82
74 84

FIG. 11

82 90 ,90 94 _98 .86,100_.13 100

FIG. 14
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two at nospheres between the reservoir 16 and system pressures. The

volume of heat transfer fluid is 10 _.cgmbntalped,at a constant

pr.essure aW@%@8Wdeity t hroughout the heat-taranss gggﬁystem ROT/USHTASIEH  Of

the tenperature of the heat transfer fluRgrigsebfected by a mcro-second
eaF—feder—reans=

controll er connected to the el ectri-e¢

18 and

t her nocoupl e-sensitive neans 42 to obtain the nost 15 accurate control
and qui ckest response tinme in order to achieve and maintain the desired
tenperature of the fluid and plates 14. It is contenplated that the fluid

flowrate parameter could be controlled to contro
fluid as well; however, the process_20 contro

the tenperature of the
Ls mpre conplicated,

expensive, and usually |ess accur [ T g y—S TP

means 18. The double, triple or npu

pat hogeni ¢ ri sk managenent is cong {1 o w3 3 o WA

transfer plates 14 forJsmed from

Il—l- --- I mlll.

ing grill 10 for
g trays or heat

.-_]!' trolling the heater
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25
circul ating

at |l east two sheets of materi al
t her et hr ough.

In the

havi ng heat transfer fluid
ed—enboadi-nent ,

the integral

heat transWé&95@BHésupport means 14 of it hgigraldT-Wes REEROK M’@Pﬁ@ﬁlﬁ@ grill

10 conprises at |east one and preferably a pturaltt:y of horizontal

30

| ayered interlocking trays or plates 14 spaced-apart from one another in a
Each plate 14 consi&tkl of a first top sheet 46 and a
second bottom sheet 48 of

cl anshel

arrangenent.

at

ansfer conducting materi al

seal ingly

50 35

t or cavity in fluid conmmunication with the
ns such as the holl ow tubing 22. Each sheet

“‘//1‘4

connect ed toget her having ?f | gdst one fluid channel
t her ei nbet ween, such as a ¢pnd
reservoir 16 through conduif
46, 48 provides - 28-
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a heat transfer surface for conductjoin and radiant heat to the food
articles d| ﬁiﬁ t hereon or thereinbetween::Fhe #feat transfer fluid and
surface of the H6vi dual plates 14 are ceeriAl#ed at a sel eatrakdbny

t enper at ur e. The trays 14 are des#ﬁﬁéﬁ’Fﬁ‘ﬁ??ﬁ%? rapid and uni form | ow
tenperature heat transfer to the center of each hanburger patty 13. The
trays or plates 14 are hingeably engagebl@(ﬁ di sengagabl e from cont act

wi th each ot her. In the 10 preferred enbodi nent, the plates 14
supporting the thermalized hot-held product are nDunted by nechani cal

hi ngi ng means 54 whi ch engage and di sengage the horizontal plates 14. Mre
particularly, lever hinges 54 attach to at | east one end of the each of the
pl ates 14, 15 or plate holding frames 15, 17 and the rear wall 36 of the
housing 12 as shown in Figure 3. The hinge neans 54 enables the plates 14
to be perpendicul arly opened and

' This Sheet Has Been Rexiiac
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r'eal i gned in precise horizontal cordikj-0R el aLLVE to each other. The
hi ngi ng arrangenment provides maxi mym 20 ;—;iggb‘gé’gét"ransf er fromthe plates 14

to the foadgrsiegl es via conduction= . ﬁ{:@&__heat t r DETFUESPSHHGM t he
bottom of the first top sheet 46 as well as fromthe top of the bottom
sheet 48 of the grill plates 14. Mor eover, convective currents forned by
noi sture present in the 25 vapors and j { O existing in and around the

interstices of the food product 43 so, B¢ vgs ;--' the heat transfer of
BTU s in conbination wit he cé’ ezt _heqdtOB8warted to the
food articles fromthe p s b 5 respectiv$food article

and 30 convection of .’——: fui ¢is Mifthin th Qod article.

Typi cal ly tkﬁléood ard T is 4 ) S h[?hu/?ger, turkey,

pork, or chi pad fidod4articles 13
Prilaeequis products. A :

i ncl udi ng vegse ?%
S

Il 104
/| 106
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35 spring means 56, such as a torsion spring may be utilized to bias
i at ch or fastening

each plate 14 in the open "up" posi
means 58 nE¥P B8NS | | zed to
the grill plates 14 are slanted slile .
pl ane to cause excess fat drainage fromthe hot-hélrd hanburger patties or -

other food articles 13 to 5 fion contai ner 60 provided for

-30-
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the fat re{p

t hat purpose for ultinate disposal. |
enphasi zed that al

constitute any volatile fat 10

envi r onnent al

particles capable of leading to
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t shoupd be noted and is hereby

excess fat and oil fluids, extracted
conductive and convective thermalization and stagi ng processes,

during the
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do not
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since said oil and fat extraction, as well as their subsequent (g

ogeur at tenper s never | [ r d t her S4IMPH
V\&I | bel ow the.mei ngd poi n@%@%ﬁé@ﬁ%ﬁ@wl tiphtoey 15

of grill npeEbeErIdRAl AFPLRRATONGUBTRSIED USIDER| THEDP 2FENIS COGPEIGATION TRIE(TY (FeT)

t hei retosed—hor+zontad eftatt+ot t
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suffic‘F‘élAéFﬂ‘"Tm‘g"M"e’aHT?gs Blfiat ed oi I%fl (0 fgterngtions] Byblieaop:Nugmberm e 1 oWV O 95/28116 | /
recep ac 4 3B6 ‘nternmittent adc LiQn lﬁn? i.sposal  ha %Ol

distijpct organoleptic effects upon nrevik SLy gri F%lclfaoxﬂms%r‘e‘LeoL (e oper 1995 (26.1095)
artic| 13 via the evacugtion |1 ;@{ rce €5, Of f

resi dd§’§ Drgexnpienl ‘H’aﬁf‘ " :okedﬁ’?ﬁ@ggg{ 1&% %&%ﬁ@%%ﬂ%&aﬁﬁﬁ &
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to nost consuners) than one not subjecjed|to tM“SNB(nN%GE»UGB{-U%ﬁ ) PR SBLS, SL SK,

. . . , UA, T,
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(57 Abstract

An apparatus and method for ensuring
bacteriological safety in the fast food produc-
tion of hamburgers and other protein of farina-
ceous food articles. The present invention is di-
rected toward a method and apparatus for trans-
ferring heat to food articles, and is particularly
adapted for cooking and/or holding previously
~ooked food articles quite near to a preferred .
and precise internal temperature for prolonged
time periods and can be employed to initiaily
cook food articles or to complete the cooking of
food articles that have been previously cooked
and to stage same for prolonged time periods at
optimum product quality and at a precise inter-
nal product temperature within the narrow equi-
libration range of + 2 °F, thereby assuring preci-
sion, time- and temperature-related, pathogenic
risk management and food safety for public con-
sumption. The apparatus provides a precise, uni-
form ‘thermalizing process designed to achieve
consistent repetition of internal temperature equi-
libration within the narrow internal product tem-
perature range of + 2 °F, in ejther frozen fresh,
precooked or refrigerated fresh hamburger pat-
ties, and provides a means of thawing or cooking
food articles at less than 212 *F and/or for hold-
ing the patties and/or other food articles (which N '
may be encased in suitable plastic packages) for prolonged time periods at an equilibrajed, safe internal temperature range, selectable
between 130 and 185 °F, which temperature range is optional and maintained in order to provide bacteriological food safety by achieving
99.999 % thermal lethality of trace pathogens such as Salmonella and Escherichia coli 0157:H7 potentially present in ground meat articles
such as beef or chicken patties.




sheet 48 the plate 14 may be formed having a nultitude of inflated round or
rectangul ar protrusions 62 of 3/16" 30 to 1/4" in depth for penetrating,
into the upper or |ower surface of the hamburger patties 13 at designated =
poi nts, thereby securing the patties 13 in position on the plate 14. This
prevents novenent of the patties 13 when two engaged grill plates 14 are
angul arly raised for access 35 to a bottomplate 14 contai ning a vol une
of cooked and hot-hel d hanburger patties 13 for inmediate sale to
respective custoners. Even when both cl anshell grill -30- Moreover, in
the preferred enbodinent, the grill plates 14 are slanted slightly with
respect to the horizontal plane to cause excess fat drainage fromthe
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REFLAVENIERT ofitbi
hot - hel d hanburger patties or other food articljesf 13 to 5 t He if at
retention contai ner 60 provided for that purpos o UMARN9D6 di gposal . It
shqul d be noted and i s hereby enphasi zed t hat It excess fat ard joi
flyids, extracted during the conductive and conyecTt ernali zgti on and
stagi ng processes, do not constitute anybyolatl e fat 10 partilcl es

capabl e of
extraction,
never hlghe

of wat er. - Engi née€rtig

clanshell ¢
orientation

[ [ , to be tilted backmaég%ﬂéﬂgﬂggggtﬁ%ﬁufficient to cause al
evacuated oil fluids to flowto eptacl e basin for

t accunul ati on and di sposal has 20 di stinct organol eptic

interm%ten

| eading to environnental pollution, since said oil and fat

BETHELL: ﬁs_n_dks HENMACHEOK OAND OSBAETRE ERFPES at ures
r than | [err therefore, always ge Te oW { g ol i ng point

QGENLG RISK MANAGEMENT BRQCESS14 within t he

rill 10 so as to permt then1 in their closed, horizontal

effects upon prev.t.ﬁgsb}eg it &hWdntion is directed toward a method

10

15

20

25

..of
.artigdes and, . more- particularly,; to-a novel: process,

30

35

and apparatus for transferring heat to food articles
utilizing low temperatures by circulating heat transfer
fluid through thin plates in a narrow controlled
temperature range for cooking, thawing, and/or holding
coocked food articles at a precise internal temperature of
+1°C, (+2°F) for prolonged time periods.

The cook and staging grill apparatus provides a
precise, uniform thermalizing process provides a means of
holding the patties and/or other food articles (which may
be encased in suitable plastic packages) for prolonged
time periods at an ' equilibrated, safe internal
temperature range, selectable between 54°C and 85°C,
(130°F and 185 F), in order to. provide bacteriological
food safety by achieving 99.999% thermal lethality of
trace pathogens potentially present in ground meat
articles such as beef or chicken patties.

UND OF TH VENTION

«The present invention relates.to a process, a method
d: ‘an . apparatus : for . transferring heat: to food:

I .a. A ,.-.._._ -

method of and apparatus for such purpose, that are
particularly adapted for either cooking from frozen or
fresh state or for holding previously cooked food
articles, equilibrated to a preferred, pathogenically
safe internal temperature for prolonged time periods, and
which can also be employed to initially cook food
articles or to complete the cooking cycle for food
articles that have previously been partially cooked, or
are fresh-frozen and packaged for cooking in a plastic

AMENDED SHEET
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REPLACEMENT SHEET : ,

€ -t F vacuati on of additionar——pereent-ages of the
fat residues rerm ningh#n precookeéd and staged products. Consequently, the
end product is ljovier2{nMAREH96 | fat content (and, hence, nore desirable 25
t 0. nost consuner|s)| than one not jsybjected to this unique staging process.
As illustrated ijn Figures 5 and 9, the second bottom sheet 48 of the plate
14 may be fornmedchaving a nultitude of inflated round or rectangul ar

protrusi ons &drehegllbo 3khe eskeltive depbbdf oarpeneLrati ngrioat 04 he
upper or Iowfr urfa o% the.h%nburggr Eat&ies,l at desi gnated_points,
t her eby secu ?ﬁ%nFﬁQEEXt PEET 1B p oS REFYALOROLRE PF afieWq anphpdafecyent s
nmoverment of swefaatt ifdsatl3 camenbewhenrtgedietbygr whhtpiratresmdahsir ¢ eaggyl arly
rai sed for ac to a bottomplate 14 containing a volune of cooked
and"hot - hel & FEBELGRH  aRF 2 S TR fe o At B dpat B aPstie. mrgda)
custonggs. ifveanshderiedt tockenstigfHtiinily designated as a "grill,®
irrespective of any specific operational surface

fried food artid

temperature achievable by various temperature control
means. In simple terms, any plate that can be heated to
and controlled at an operationally safe temperature can
10 legally be designated as a grill surface plate. Even a
cold plate is considered a grill, if the plate is
equipped with heating means to achieve a rise in grill
surface temperature capable of achieving thereby a
desired temperature transfer via a .specific process
15 objective to a food article, based on a specific time-

Ay s

temperature heat transfer curve.

The desired internal product temperature
achievement, from either frozen or refrigerated food
product state, depends therefore on the time span of the

20 food article’s exposure to the time span required to
achieve a desired internal product temperature. This
process, conventionally practiced, has been proven over
many years of practice to steadily fail in guaranteeing
the consistent, dependably reproducible achievement of a

25 precise internal product temperature within the narrow
range, of *1°C, (%2°F),. in the millions of product

““grilgggggcyclesﬁperformed.daily'throughput,thezindustry,} Lo
_pn.aﬁggéidwide.basis.1 - : L Lo

Thermal lethality (i.e., destruction) of pathogenic

30 bacteria such as Escherichia coli 0157:H7 to a séfety
factor of 99.999% requires a precise time—-temperature
relationship, which must be consistently achieved with
absolute perfection millions of times per day. The
cross-sectional color profile of an uncured, cooked meat

35 product, however, is, a function of temperature alone --
time is an irrelevant factor. The cross-sectional
"color"™ of a cooked meat patty (i.e., a grilled

AMENDED SHEET



nLrLAaveiitiv: ohccl
-31- plates 14 are raised froma horizontal ofigntation to any jangle
bet ween about 1 degree and about 60 degrees the| p2td MAR H8gwWi!l I{ remain in
position. This novel feature of positional nt enance for fdoc articles
placed on a 5 grill plate 14 surface, whijch surfacé—subsSedquently
under goes novenent ranging from horizontgd through a 60 _deqree fangul ar
rise. Moreover, the grill apparatus 10 supplies continuous conduction

t her mal i zat | bamburgetr!) ,sitdesreforée fisoda alfuh'xfdtﬁ.,on\/\/nd:fetsﬂenuhlﬁtnmél y 10
Fur t hor nor o, | FgBAREL EEOGHERS leelaraeul? Heaondd Fil i BHNTS 2 war iy

fromthe botthen staghtgshiee- ofhohélpgatpeiﬂodnthWa desonstratei gmt or
corporate | ogRe hemoglobin present in red meat is sensitive to color
5 development only with respect to precise internal product
temperature, and is therefore not dependent upon any
certain of length of time during which the hamburger
patty is exposed to precisely controlled (to within the
narrow range of *1°C, (*#2°F), at temperature variances
10 from 65C° to 74°C, (150°F to 165°F), internal or external
product temperatures commonly practiced in conventional

cooking, grilling and staging processes.

It is therefore physically impossible to evaluate a
-cooked food product by .its color and ensure that

- 15 conventionally «cooked (i.e., grilled) fast food
hamburgers achieve exact, pathogenically safe, optimum
internal temperatures within specific time spans due to
uncontrollable hot and cold spots which are inherent
shortcomings of conventional grills. Restaurants

20 currently cook (i.e., grill) hamburgers, and then usually
store (i.e., "hold" or ‘“stage') them temporarily in
various, high moisture-generating heating units developed
by the industry for that function. The quality of
products staged in such equipment deteriorates rapidly,
25 due to degradation of the product in terms of moisture
loss,vdacllnlng'flavor intensity, cosmetic appearance and
. "mo uﬁ%%seel " and,. :most. . importantly, . uncontrollable
. -pathogeric risk: management affecting. the food product’s

safety for consumption and resulting in an

30  organoleptically stewed" meat profile. '

The lower an end internal product temperature factor
is achieved, the 1lighter the pink color will be
maintained in the ground meat product’s cross-section.
Conversely, the higher the internal temperature of the

35 product is elevated, the darker the meat patty’s color
will develop until, in due time, the product’s cross-
section turns grayish brown in color at the point of full

R
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_ _ _ REPLACEMENT SHEET :
64 for indentation into a hamburger patty 13 Ry fp-he—3b— ht or spring
bi asing of the plate 14 as shown in Figure 9. |The Eltra thin high heat
transfer trays or plates 14 forning the deck 11 Jof OrMARLB96 - ded¢k cl anshel
cook and staging grill 10 may be fornmed as intledral _heat transgfér 20 and
support neans by several manufacturing 4schni ques such as by roll -bondi ng
sheets of netal at high-pressure and pill ow eXpanding-the-sheets to forma
heat exchangdopkaessldn shenraﬁbéiog aadF"ﬂBId4ﬂotttnﬂé Fite. 16510} :

wel ded) two sheet f, met r 25 14 and a
third new and novgfggp rcs)gé'ﬁn%tl llc%lﬁ' the Ip.ﬁrﬁ‘# é)%lﬁ etblo
st ai nl ess stpbblsaa#ﬂmbydthg HSBAepndnﬁpAbendbbeoveder@&a&ﬂgeweerrmn

i denti cal 0 ration of
the rol | bondgd gl Sres ia rdyaradtogy garhgyifeerard tit &%5‘%?%35. on
al um nu®n C|§§ﬂpﬁ§rgnd precise tlme-temperature relatlonshlp for

thermal lethality of pathogenic organisms in uncured
ground meat patties for the industry to implement and
practice, it became evident that in practice, under "real
world" conditions, these objectives and regulations
10 cannot be consistently achieved via conventional grilling
equipment and procedures as currently practiced in the
industry worldwide. _
Until quite recently (prior to 1991) thermal
] .1ethali£y (i.e., "thermal kill%") directives for dangerous =
15 pathogens in food articles, published by the U.S.
Department of Agriculture [hereinafter "USDAM"], required
that a ground beef patty be thermalized (i.e., cooked) on
a grill to an internal temperature of at least 63°C,
(145°F), and then maintained at a 63°C, (145°F), internal
20 temperature for staging (i.e., "holding hot" storage).
Due to the subsequent discovery of increased heat
resistance of lethal pathogens in food products,' as
revealed during ongoing, extensive research by the
- federal authorities to clearly identify public health
25 hazards, in 1993 the USDA and the U.S. Food and Drug
Administration [hereinafter "FDA"] dramatically increased
.- thekgﬁ%@irectiveS' .internal food® cooking temperature:
- mandgkem®  in.-order - to -assure ' public .food- safety . in.
accordance with the time- and temperature-related cooking
30 requirements represented by Table I and Table II, and
mandated into compliance law as published in the Federal

Bk,

Register.
Table I shows the Time-Temperature Cooking
Requirements As Mandated by the USDA prior To 1991. The
35 data for Table I . is shown for the time/temperature
combination for cooked ground beef, cooked beef, roast
beef, and cooked corned beef as follows: '

AMENDED. SHEET



decreasi ng the sheets;

netal lurgically bonding the two sheets together rim
| TREBLAGHIENT ShEETOr

panel therefrom annealing the bonded sheets; in

printing a pattern for the fluid- f |low tube circuit
on one side of one sheet by silk screening; preheating both sheets;

ng a 35

d-if | ow

channel s to specification height by using hlgh pressure air whigh jexpands

the silk screened areas

sheet panel

REPLACEMENT SHEET - 33} [i 29 M&Re#9646
second sheet bot4pp=surface 70 is placed in contpct with the inkle
surface 68 of first sheet 46. The inked no-weld purtface areas 78
sheet 46 pl aced togéther with the un-ieked sheett48 forns 5
88 as shown in Figure 12 having a

TABLE I

Minimum processing time in
Minimum internal temperature minutes after minimum
(Degrees) temperature is reached
, 54.4°C (130°F) 121
‘I 55.0°C (131°F) 97
| 55.6°C (132°F) 77
56.1°C .(133°F) 62
I 56.7°C (134°F) 47
57.2°C (135°F) 37
57.8°C (136°F) 32
58.3°C (137°F) 24
58.9°C (138°F) 19 I
59.4°C (139°F) 15 |
60.0°C (140°F) 12
60.6°C (141°F) 10
ﬂ 61.1°C (142°F) 8
6k=79€ . (143°F) 6
T6F2eC (144°F) s
65 85C (145°F) Instantly i

AMENDED SHEET



serpentine shaped circuit pattern 86. The non-inked lines 84 are wel ded
t oget her; however, the no-weld graphite ink 66 se ap PEMERT & f face 68
of sheet 46 fromthe bottom surface 70 of sheet 4B j H%‘ -ﬁ@gé

ar eas. Al nost any continuous pattern could be ipked providi ng channel s or
cavities for a particular application. The panel B8 i 2 (hMARethoko
approximately [err], [err], and noved through a rpljing mll undgr [high 15
pressure, typicady=one to ten tons pressure per gquarée | ncirgauge,| such as
described in U S..-Ratent 2,690,002 by Genell, helehy jncorporated by

ref erence. The high pressure roll befdi ng process reduces the thickness
of the panel 88 by approximtely 60% so that each sheet 46 20 and 48 is
about 0.020 and_ B52b8® ofIan PheWst htbr an@ipeefempbiatabeut Co@dEng an

i nch thi ck.Reqbrﬁéeﬁf?wsbeﬁdpﬁsl%sbeésbymhﬁevsw in B8Ads t Ae data
non-i nk- co Table II is "also shown for the ~time/temperature

combination for cooked beef, roast beef, and coocked
ground beef as follows:

TABLE TT

Minimum processing time after
.Minimum: internal -temperature |minimum temperature is. reached %
(Degrees) (Seconds) J
66.1°C (151°F) 41
| 66.7°C (152°F) ' : 32
I 67.2°C (153°F) 26
I 67.8°C (154°F) 20
68.3°C (155°F) 16 |
68.9°C (156°F) 13
69.4°C (157°F) 10
70.0°C (158°F) 7 {
70.6°C (159°F) 4 | |
(160°F) E |

AMENDED SHEET



CMT
wel d line surface areas 84 of the panel 88 togeth ngprL'ﬁ{r%E%jN'aS\%AgFBe doubl e
sheet roll bonded panel 89 having 25 I nterior dﬁ'j oints 90, fe
perinmeter weld joints 92, and side perineter weldjjpi @G MR 1986e |r dl |
bonded panel 89 is then placed between a pair or plptens and connedted to a
pressurized gas gas supply neans via thegconnectofy opening 82.7 Upo
conpl etion of 30 t hi s hi gh-impact bondi ng process.—the solidly Honded,
doubl e-t hi.ck .pl atzRaked rpitdressl, redemitl vppeopghdzely rdetsgrieed gansd tion,

directly int _nen-b hi t tt , th | | t i

Then: expanded( PRFFEPE A AR B Qs EY el sy, vtk R 3
as nitrogen &emperatyre predsredni ndd anelatidpr nieg prawtict s s¥@&giongui ts
100 bet veen {he gnel di1%rh 1Rk NIpacbAkl RANIe REAL hbaRSTEs (idgui t or

plate 14 and . )
5 factor in the attempt to provide both bacteriological

(i.e., pathogenic) product safety, as well as a
consistently high level of end product first gquality
attributes, which are dependent on the maximum retention
of moisture in the meat patty, by which organoleptic

10 product guality attributes are subconsciously measured
for reference by the consuming public.

Thus, regardless of the specific cooking (i.e.,
grilling) technology deployed in processing hamburger
.products, via either conduction heat, convection heat or

15 steam heat, also known as "wet cooking," the precise and
consistent internal product temperature control factor,
to be attained and maintained according to USDA
regulations in each beef patty unit irrespective of
minute, individual weight variances existing in the total

20 batch, is the single most critical quality control factor
affecting the food safety, optimum vield (i.e., moisture
retention) and uniform doneness specifications of the end
product, replicable millions of times per day absent any
reliance on human judgment and without the danger of

25 potential human error jeopardizing food safety.

~-Eor. ins*l_:ance, U.S'. Patent 5,247,874 .discloses a

.. griddigwapparatus' for high' volume ~commercial cooking.
- utik¥Zing. hot...0oil --at a temperature of from between
215.5°C to 232.2°C, (420°F to 450°F), circulating through

30 an upper and lower heating platen hingedly connected
together whereby the high temperatures sear the raw
" hamburger meat in direct contact with the platen heating
surfaces sealing in the juices. Moreover, UK Patent
reference GB-A-2220348 discloses a clamshell type grill

35 utilizing a pair of.electrically heated hinged platens to
cook raw hamburger meat thereinbetween.

{8 b e
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REPLACEMENT SHEET
e

pat h of

X plateil1l4 which
oﬁ?agﬂﬁ%fWEﬁza um num

hottom suff hces on
hahnel s 50

REPLACEMENT SHEET 2 0 MAR 1996 -34- creating a prje
heat transfer fluid travel across the entire heaf
al 50 serves to support the food articles thereon.
sheets 46, 48 provides 5 substantially flat t¢p
the first and second sheets 46, 48. Ilgbliquid heating fluid c
are designed to allow nmaxi mum | iquid heat transf | |

ed
t hrough the entiregpireh®ionall thoxinat € 1@ Hdel Eerun ansfer
channel's 50 10~ the maximum coRNIRY hggfﬁ?l{&lrl?r?g‘]greggn thé’rc’edrﬁ?ﬁ?&e%pﬁt'{ate 14
surface wit h?‘ﬁthsiFPﬁPF Hingetdly per @) 9rkldurusfageandl subientdng

Cross-secti othé \meat ofpraydwrtotonedii i iAgr ddmpergearesatwnidn Axeshown
in the higher than the ultimately desired internal product
5 temperature of 68°C to 52°C, (155°F to 165°F) which are
utilized during a cook cycle. Regardless of the specific
grilling heat source, the desired internal product
temperature of each individual beef patty will be reached
at time and temperature variations directly related to

10 differences in unit weight, mass, and moisture and fat
percentages. Consequently patties with relatively lower
single-unit weights, when exposed to elevated grill
temperatures ranging from 176.5°C up to 218°C, (350°F up
to 425'F)).dependingxon:the:cooking:methodology:utilizéd,

- 15 will attain higher internal temperatures within the same

given
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enl arged cross sectional views of Figure 14, the tcp%g MARslgféat 46 can be

formed having a snooth surface or having creases{9¢ therein t hel poi nt of

the wel ds 90-94 for draining excess juices into f§hé~at+—retentioh gontainer

60: Figure 15 shows a roll bonded panel having}a plurality of copduits

and dinples fornmed therein to 20 contgol the fTow of The ftord—

t heret hrough. A continuous process for roll bonding alumnumis set forth

i n"Al can Al ubimenispgar\ ghas Avibinurhdsds paitariyesEngi trRergragrtier oumdt: on

Bulletin, Al g Rol | - Bond engi neering Guideline Bulletin, and Society of

Aut onot i ve 2 ngi neers, Inc., ("SAE")'s Bulletin No. 830023 ‘the

di scl osures of whkchs emphashgedpbhatenrendse gonbyolepsr dnddviguall er's

Tenp [err] Bghietiweighe desetesdreial whseh bsolneaunor gkednher aeAtby

o o S nabfieb e Benina’ RAEE S8l “Lhdn P61 208°
0.0125 grams per single product unit, is economically
unfeasible. Any attempt to further narrow this weight

tolerance per single ground meat patty unit is not

justified, as such would increase the product’s end price

10 on the marketplace above a competitive "commodity" level.
Consequently, the only option available to precisely

control the internal temperatures of individual ground

meat patty product cooked (i.e., grilled), in small or
large batches, irrespective of .their variable single unit

15 product weight factors, is by -exposure of the total
volume of products to a conduction heat transfer
environment maintained precisely at, and not higher than,

the end temperature desired as the ultimate internal
product temperature for the entire batch. Under these

20 conditions all single patties, regardless of their
variable unit weights, will ultimately equilibrate at an
identical internal product temperature, within the narrow

range of +0.5°C, (%*1°F), within a given time span,
thereby meeting all USDA regulations related to time-

% RV

25 temperature exposure and consequently providing
bacteriological safety and optimum end product quality
attributes. = . .

.. v, .+ Zf%Es, the.product unit with. the least’ unit:weight
c: oo facto¥if@dll ireach.a.given internal.temperature.of, as an-. - -
30 example, 65.5°C, (150°F), if exposed to a conduction
temperature of 65.5°C, ('150°F), for a time factor of X:
where units with greater unit weight factors will
ultimately attain the identical internal temperature with
a time factor of X + Y, while the smaller product unit is
35 simultaneously maintained (i.e., held) at the ultimate
temperature during the time span required for larger
product units to reach optimum internal temperature as
specified in the USDA‘’s mandatory regulations.
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arc wel ding techniques by taking two thin net§

PF’L%@EHEMDWEN of 304

stainless steel, 316 stainless steel, nickel,
i nconel alloy 600, inconel alloy 625, carpenté
steel, [err] alloy B-2, and other netals and 4

| R
[ p-fTfAtr-CxKer7C
r
I

| oy 2O MR Sadé ©

per all oy,
epl{ carbon 35
angd by wel di ng

¢d Lpattern het

bnjt he two

a sean1around t he outer edges and in a-gelect

sheet s bonding the -34- creating a preciselly englneered pat hj of heat

transfer fluid tr§g§$1aglesgrihéednprodubtaﬁn~‘ Raege -

Bbess al so. -

Bl i gheets

3o %5 providhe eiSabdabil RIS s A0 e

first and scabbdinhaectisigter 4equi
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IhnateqUuatb@mahn;émnﬂxature than
the conduction temperature to which the full batch is

exposed, in the above example 65.6°C, (150°F). Bearing
in mind the objective of such precise internal
temperature control over products varying in their
respective unit weights, the time span utilized to
equilibrate and hold is therefore dependent on the
specific grill surface conduction temperature exposure,
and demonstrates the consistent achievement of control
over the most critical point of reference of the process
and -apparatus. '

Conventional methods for temporary storage or

"staging of hamburger  patties in high-humidity

environments for prolonged time spans does affect the
product’s optimum yield (i.e., moisture content),
tenderness and myosin bond structure, thereby influencing
the patties’ organoleptic attributes as well as their
perceived "bite-feel."

The multi-deck clamshell, low-temperature conduction
and radiation, cooking and staging grill of the present
invention may be used as a means of thawing precooked,
frozen meat patties, cooking fresh~frozen meat patties,
or staging for equilibration purposes, with the advantage
of fully grilled patties consistently achieving

equilibrated . internal .product temperatures varying

. -betwsBTE262.8°C: ‘and 74°C,..(145°F .and. 165"F), within the

30

35

.. » harrowizselectable.temperature range-of: #0.5°C, (*1°F): -.

The meat product processed thereby retains a
significantly higher moisture content than during the
high-speed elevation of internal product temperature by
conduction through exposure to surface grill temperatures
ranging from 176.5°C up to 218°C, (350°'F up to 425°F).
The multi-deck cooking and staging grill is designed for
maintaining internal product temperature equilibration to
a final, pathogenically safe temperature, requiring only
that the sum total of all products exposed to the
equilibration process in the staging grill to achieve a
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channel s 50 are designed to allow maxi num i quid
distributed through the entire surface of the

REPLACEM
achi evi ng

te, by th

liquid transfer channels 50 10 t he maxi mum §inif f & hMARAI994 apst er

entire plate 14 surface within the narrow rang

f [err]. Figufep 13

show a cross-sectional view of an enbodijgent of a TolT ‘bonded plate
shown in the enlarged cross sectional views of LE h b 15

sheet 46 canﬂmp‘enaﬂﬂ-d]avsqmlammdh S WallagrReOr badwela CHEESES Qﬁdt herein

at the p0|nt 0 e |ds a|n| excess uj ces

retention COﬂt%l%%% ggid IEP q% ﬁ%%ﬁuﬁﬁn% eﬁﬁ%?ﬂﬁ
plurality of ofomadit§" §n§0d7n§I§s KéﬁnﬁdtbhéBan t bs2Beededohorpaisae flow
of ‘the fluldabher ehlioyalial” £68HI NP PLOCASS kil I 2hLaBONEhOOrALY

um num rary I hee

is set forth,_in Al c nu 00
| nf or maPi on BEMPSL; qugﬁﬁﬁﬁ;§g$$eBgﬁaducts have been elther ully
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cooked on an open grill or a clamshell grill at high
speeds, for between 90 and 240 seconds, as practiced
universally by the industry with high-speed, high-
temperature grills.

Based on the above-described critical factors
associated with the mass production of grilled ground
beef (i.e., hamburger) products, the optimum risk
management via the low-temperature clamshell cooking and
staging .grill technology .offers the .most precise and
efficient heat transfer dynamics capable of consistently
providing the bacteriological (i.e., pathogenic food)
safety, color uniformity, moisture retention and highest
organoleptic quality attributes in the mass production of
this food article, all benefiting the perfection of
state-of-the-art technical performance achievements for
providing first quality food which is impossible to
attain with conventionally known and practiced grilling
technologies.

) Ground red meats which are neither injected nor
marinated with curing agents of any type, such as
nitrites, nitrates, salts, phosphates or other formulated

~ curing...agents, .may be subjected .to ..various internal
: prodiGER temperature. elevation -procedures . resulting in
- . desiriédi doneness:. levels. (i.e., cross-sectional- color-

intensity, from bloody pink to grayish brown), ranging
from 54.4°C to 73.9°C, (130°F to 165°F), in temperature
exposure. The meats are then held at a selected, precise
temperature for various staging time spans in accordance
with stringent USDA regulations depending strictly on
exposure to their specific temperature factors for
desired, uniform  cross-sectional color profile
development. Contrary to conventional grilling
processes, the actual staging (i.e., holding)

time factor, at an equilibrating
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engi neering Guideline Bulletin, and Society f*AUF@ﬂDtIVE“ Engi neers,
Inc., ("SAE")'s Bulletin No. 830023 the d}fs¢ 0 2Ellch are

i ncorporated herein by reference. Mieller's Jle %ﬁgﬁﬁ% |n, t he

di scl osure of which is incorporated herein by Leference, is Jfabricated 30

by resistance seam wel di ng, resistance-gpot-el ding, and arc | di ng

techni ques by taking two thin netal sheets c i nl ess steel,
316 stainl esﬁeﬁpeﬁ&tuﬁectfebm ear. 6] cnitek gl3-.e0Rner( 13d ey +d rlcas”fq*) alis)y 600,

oy a5, hmeERrerd, REtRTerahe M SR Bt i e okl
around the omeat edyer pmdfidea sel ected pattern betmeen the two sheets
bondi ng the The preferred embodiment of the multi-deck, low-
5 temperature conduction and radiation, high~speed cooking
and staging grill comprises at least one and preferably
a plurality of horizontally hinged, layered, and
interlocking trays forming "decks"™ in a clamshell
arrangement. Each tray, or plate, comprises a first and
10 second sheet, having a serpentine fluid heat transfer
passage formed thereinbetween for recirculation of a heat
transfer media. The recirculated heat transfer media and
the surface of the plates are precision-controlled within
the narrow range of +1°C, (*2°F), at selected "low"
.15 - temperatures up to 96°C, (205°F), or higher when
temperatures up to 260°C, (500°F) are desirable. The
trays are designed to effect uniform, low-temperature
conduction and radiation heat transfer to the center of
each patty or other food article. A computerized,
20 electronic control system directs and monitors the
process, and records the time and temperature variables,
as well as ultimate internal product temperature
equilibration, for the multi-deck cooking and staging
grill.
25 The multi-deck cooking and staging grill, in either
single-, double- or multi-deck format, will provide
~equilibrated . temperatures. for. any selected conductive .
.qgrllj?sgxface within+the center-of each ground beef patty
SN =#he precision.of #0.5°C,. (¥1°F)., .irrespective of
30 the poéitlon of the patty on the grill plate, or weight,
thickness or circumference variables of a wide variety of
meet patties. Once a single hamburger (or multitude of
patties) is placed in the grill‘’s trays, and clamped
between two conductive grill plates from the top and
35 bottom, the equilibration temperature selected to effect
thermal kill of trace pathogens will be maintained for a
minimur time span, as mandated by federal regulations to
be sufficient to kill any pathogenic bacteria, before the
tray can be opened and the product served. A

e e
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-35- sheets at the weld junction. Resistance apaf%eh-—-ng« es pressing

two sheets of netal together, preferably steel, ja m)re ggref bly

stai nl ess steel. Two el ectrodes are used to aJpI bcu r}ent t hr ough
the two sheets of netal. Due to the resistapce.to electrlcaﬁ | ow at the
nmetal contact surfaces, the area thereijgetweegn heats up and forns a snmall
nol ten puddle. As the pressure is retained ant of f, the

mﬁ’l t ten pUdﬁ'@oﬁp&ﬂﬁi@Szé@lr:éuétg:ﬁdﬁ%d(brocdﬁ df&fﬁtdlﬁitn@&teaﬂw stm;naml
sheet's suc own. i | es ure 6 sha cal lted .
pattern hawa‘bo? %bci) léé’a)m x'bllan \ﬁhﬁfﬁx‘&lﬁe 05&/% ©
quilted ser rmralhaebipat ferndispeng ings |astchrszei?epobnannlpteam weirgirepy 15
Resi st ance gxgééﬁﬁ% EQP ra?'n%;m%zp-\énﬁucfaeééfs BLEAYGERIBP MR T Wel ds.

Current pas
lethallty requlrements for cooked food articles.

Furthermore, the multi-deck clamshell cooking and
staging grill is designed to incorporate interlocking,
stacked trays in various shapes and sizes, formed as to
depth into a "pan" means, wherein the bottom, deep-drawn

10 "pan tray" is constantly heated by conduction, via the
hot, circulating heat transfer fluid, thereby cooking and’
"holding hot" any food product that is maintained in unit
form or in bulk, in an absolutely safe and perfect

.. temperature environment between .71°C and 96°C, (160°F and &
- 15 205°F), depending on the specific ideal, or preferred,

g%

temperature of any specified food article. The heated,
"deep pan tray" is covered with the bottom of a heated
plate, positioned above the heated deep pan tray, thereby
forming a "1id" means which can be elevated to offer easy
20 removal of a product from the lower deep pan tray for hot
food serving purposes at high speeds, and instant 1lid
closure for maximum uniform heat retention of the stored
hot food in the bottom pan.
All vertical, perpendicular and horizontal, fluid-
25 connected vessels will be connectable and disconnectable
~ from._the recirculating liquid heat transfer hot media
.. suppX¥swia 'standard, quick-disconnect..means, which are
-availabke for this.application.from ‘several manufacturing -
sources. The same process principle can be practiced in
30 a variety of shapes and apparatus configurations such as
double-walled vessels for maintenance of hot soups,
coffee, tea, and other foods constltutlng liguid and
solid food substances.
The method and apparatus described herein for the
35 multi-deck, conduction and radiation, clamshell cooking
‘and  staging grill and processing procedures have a
significant impact on the quality of the cooked, hot food
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as a wheel shaped el ectrode rolled over the shpefps—held-+ er} by
pressure. The width and I ength of the spot wel{ds} can be contrallied by the
wi dth of the el ectrode and 20 the current oh-pf#dMAB 196! ti gl e spot
wel'ds may be formed between the two sheets at }he_desired poi rits to
increase the strength of the plate 14 fepued t ereby, and incredse heat
transfer between the sheets and the |iqui |

t her et hr ough h.-ad@cskﬁ@&ufllr@/v;mémué@ssé YAgi, N dhed W tife faébetﬁa%m al l'y
desi gned heat transfer pl ate 14 con |% ion may utilize sheets 46, 48
which are sp8fY REPFEGTasyy %ﬁhﬁﬁ)‘é@i SFainge (it Be f hQE with

thehsgc?nd Shdf&dihgght;hybcﬁélddm\ledlmlﬂ. tiavd ed \di:lairf]hﬁfcthﬁlﬁﬁ-relﬁtéﬁer(rj ed

met ho or utilizing staLnless stee els, sho Fi.qur es and 20,

the dinple oﬂ@aéﬁ‘ﬁé’gaﬁéa#%"gf e‘é%rf'sltar%t%’dtig‘}’ sﬂ’uﬁ‘%ﬁi %& éﬁa

swagi ngst he eheatsrer ipprdeantwelldngert,0 duer exse it hhghea-r emoisttuire
content retention achieved by the precision
equilibration, internal and external food article

temperature control and the environment in which the food
is stored, by convective, conductive and radiation

10 equilibration within the narrow range of #1°C, (+2°F),
for hours of safe maintenance, without generating any
excessive water vapor (i.e., moisture evacuation) from
the hot-held food article of protein or farinaceous
. compos ition. PE

‘15 The net result is not only addressing the &
achievement of bacteriological and pathogenic food
safety, but highlighting the retention of the delicate,
volatile, "seared" flavor components achieved during the
preliminary, high-temperature grilling process, and by

20 avoiding the subjection of previously grilled food
products to a high~-moisture (i.e., saturated) environment
in secondary staging which will, by rapid oxidation,
negatively quench and dissipate the delicate aromatic and
flavor components and preferred attributes achieved with

25 high-temperature grilling, which are organoleptic quality
- attr-ibu.tes -most desired by the consuming public.

-u = - : .- . - - - -

- -**:f@.f,-.' SAUB Y OF THE INVENTION  ~ - -~ - . oL
The present invention comprises a double-, triple-
30 or multi-deck conduction and radiation cooking and

staging grill for pathogenic risk management of food
articles, constructed of interlocking trays or heat
transfer plates spaced apart from one another and formed
from at least two sheets of material having heat transfer
35 fluid circulating therethrough. The specially designed
heat transfer plate configuration may utilize metal.
sheets which are seam- and spot-welded, and high-
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passages therei nbetween. 35 The resi gt ghat—wetdimny e¢chni ques
may also be enployed to produce a single enfogs f ﬁm& 66; kate 14,
wherein the plate 14 is conprised of two sheet|s 0 é?‘ %I tes 108, or
vessel s 106 forned extendi ng downwardly from a c jt top sheet
109: toward a flat first bottom sheet _4&- wherjei n the t hi ckness jof the
frame 15, 17 provides a spacing and sealing ne pl at es

14 and the
havi ng addi

P%%;ﬁiﬁ&e&:ﬂuw ineyst 188-edbandean- wdtawond aiiate 106ty al so

heat transf t
area i'n conPR& WHtPR ﬁe;ﬁgg sp§@§§§3§p§|§ E%I_a%#%gqﬁgg%e ;Saﬁf r

may be desi
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geectie® peafetrbedvasstiod Ofoanditfidoizing stainless steel
sheets, or the roll-bonded, pillow- or serpentine-
expanded aluminum sheets providing two substantially flat
surfaces with liquid heat. transfer media passages. The
liquid heat transfer fluid channel is expanded and
designed to allow a maximum liquid heat transfer media
flow rate, evenly distributed through the entire surface
of the plate, achieving by their recirculating liquid
transfer channels the maximum uniform and equilibrated
heat transfer across the entire plate grill surface
within the narrow range of *0.5°C, (*1°F).

The.trays or.heat exchange plates of the single deck
or mult-deck units are hingeably engagable or
disengagable from contact with each other and the
thermalized hot-held product by specifically designed
spacer configurations aligneé for nesting or hingably
connecting each of the plates to the housing frame.
Mechanical hinging means such as removably secured
horizontal plates are disengaged in parallel, or the
plates are pivotally moveable into vertical position
relative to each other by lever hinges attached to at
least one end of the heat exchange plates and the frame.
The hinge means enables the fluid-connected heat exchange
plates..to be perpendicularly opened and maintained in

arrangement and locking mechanism provides maximum
conductive heat transfer to the "clamped" food articles,
from the top side as well as from the bottom side of the
grill plates, achieving the most efficient heat transfer
of Btu’s by conduction and partial radiation to the
respective food article, namely the hamburger or chicken
patty or any food.article designed to be efficiently
thermalized within the space allocation between two or

more heat transfer thermalization plates.

AMENDED SHEET -
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10 products 13 contained directly in the vessel [T06;or—to-heat| f ood

" contained in a prepackaged contai ner, such as a ffrjo 0Z8 I njer] or soup,
held within the vessel 106 to a cooked equilibrgtijon @elﬁ%gr@gére of up to
[err], (205 F), [err] from a frozen state, 15 refrigeratedfstate, or
anbi ent state. The.process is applicabjg-to prdgcooked, or fresh
t o- be-cooked food articles 13. Figure 26 is pers 1 ' bok and

staging grill of :ﬁ;@wﬂm ;aQanﬂnptﬁésﬁ AoF IBsnbay| th'lé&.anallikebi@ﬁm ons .

or vessels 106 f.or ont a| food articles 13 re en t he
deep- dr awn FOFIHEF eﬁi g%@’ %’ﬁéﬁ‘f Sge
exchange deeppadratwus ,plsmeaslw cmms:ea ehesegaecﬁatto d:r@omage rﬁmmj t)lne

o bracs) R e end dghe (5o KL gheadeysaoe
hal f - d|5arret getgntpion feent alner provided for that purpose which can
be timely removed and the trapped grease can then be
discarded for ultimate disposal. The lower side of the
grill plate may be provided with round or rectangular
protrusions of 3/16" to 1/4" depth for penetrating into
10 the hamburger patties to secure the patties in vertical
cooking or staging position, thus preventing movement of
the patties when two engaged grill plates are angularly
raised to vertical position for access to a bottom plate
containing a volume of cooked and hot-held hamburger
15 patties - for immediate sale to. respective customers.
Further, selected expanded protrusions projecting from
the grill plate are provided with a desired raised
insignia or corporate logo for the purpose of indentation
into a hamburger patty by the weight of the upper plate

20 for marketing or promotional opportunities.
A low-temperature, liquid heat transfer medium is

Y

continuously recirculated via a low-pressure, magnetic
centrifugal pump. The lower temperature heat transfer
fluid is supplied from a small reservoir equipped with
25 submerged electrical heater means ranging between 1.5 and
5 kwh (or higher, if called for), and controlled.by
electromic, proportionate. thermocouple-sensitive, energy
-inpu¥EFactivating - - and . . deactivating . means, with-
. .mil1%5&8onds . energy. input response:- . .The.  liquid heat
30 transfer medium is controlled at a precise temperature
selected to effect the grill plate surface temperature
'within the narrow range of +1° F. The low-temperature
cooking and staging grill is designed to operate below
the boiling point of 100°C, (212°F), and therefore does
35 not require any atmospheric, pressure-release venting
means.

The low—temperature equilibration cooking grill and

staging apparatus does not cause any excessive water

AMENDED SHEET



product 13, oppose. each other in. such:.man erREﬂ'l EWT-M anet er
profile configurations will surround the all pitjcal food artijclje 13,

t hereby enabling the 30 food article 13 t e RICEMAR 199bvger) the two
pl-ates 108 for high-speed thermalization and stiagi ng procedures into the
conductive equivalent of a round (or eti¥pticlal n. Thi s

uni que and novel heat exchange desi gn, under ilch food articlds 13 are

t her mal i zed . wapof5:pressaure cihat the Hewd epricdugs f (Ui ds, i hamburger -
piIIOMFexpa l,ui d- vel els int £ ared tes 100, .
provi des far ?ér fé%g?safg?gngggﬁg th%¢%§|lzéﬁﬂbﬁgé%§ ngelng;}
processes, tmtemeo}sgw@ﬁuy aaiflel icea\peratuxra wilthasdt: Bow] ml%&ﬁl s 106

formed extengdhly dewawah@@htion of the food articles, resulting in
5 perfect quality for prolonged time spans exceeding 30 to

40 minutes.

Conventional grills and fryers, operating at
temperatures above 100°C, (212°F), (i.e., the boiling
point of water), and many times extending from 162.8°C,

10 (325°F), up into the 218°C, (425°F), to 260°C, (500°F),
range, are required by law to be equipped with automatic
fire extinguishers, and ventilation hoods provided with
means for filtration of emitted grease vapor fumes. The

-low-temperature cooking.and staging grill of the present
15 invention generates no objectionable or volatile food

Xy

"‘)"j'n.

odors or grease vapors, and can therefore be operated in

any commercial environment without requiring venting

and/or fire extinguishing means, such as  an ancill

system, thus, presenting no objectionable Environmental

20 Protection Agency compliance mandates for public

establishments and a cost savings associated with the

incorporation, installation, maintenance and operation of

exhaust equipment. Futhermore, the elimination of

venting and fire extinguishing means is an important

25 consideration in the portability of the stand-alone
cooking .and staglng grill.

: %&Egcooked ‘hamburger - patties . can . be eff1c1ent1y_.

srrethgmggllzed -from frozen. state .and held until sales

demand occurs, for prolonged or instant availability.

30 The double-, triple- or quadruple-staggered design of the

grill plates can be designed to meet any required

production schedule cycle, strictly depending on

projected product sales per hour. The low-temperature

cooking and staging grill is user-friendly, non-

35 intimidating and .perfectly safe for the operator;

therefore, no burn hazards or related injuries are

associated with operation of the apparatus or practice of
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froma deep-drawn first top sheet 109 toward a f REPLAGEMENT SHERT dheet 70,
wherein the thickness of the frame 15, 17 providesj a spaci ng and deal i ng
means between flat 5 plates 14 and the forned deeg{iMaRMgBRays }108. The
deep- drawn plates 108 nay al so having addition eat transfer {cgdpacity
due to having a greater surface area inqgontact Wi f dod
article 13. The deep-drawn trays 108 may be degigned to heat thg vessel
or to

106 and fooct&ﬁ:eatﬁf@ﬂyctnfmﬂr&wt aipeed pdiahREt | ¥ol Nehde nResitlg 104

heat fodd contained.in g r{)ackaged contai ner, such as a frozen "TV"

s GRF SR Wit

t enper at ur e tfangfd® LOOi&, , mpahs] £dr oMl d+EFRest Bh

di nner or s

state, or

fresh to-be

h&hesshensing ( 508 coRMERLRERG | idr Readn
b Th I k
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for controlling the temperature of the heat transfer
fluid within the reservoir at *1°C, (%*2°F), means for
recirculating the heat transfer fluid through the plates
in fluid-connection with the reservoir and each of the
heat transfer plates, and temperature sensing means for
determining the temperature of at least one of the food
articles supported on the plate.

The present invention provides a method of
pathogénic risk: management utilizing a clamshell grill
cooking and staging process for transferring heat to food
articles comprising the steps of placing a food article
to be heated between a first plate and a second plate
hingeably mounted to a frame of a cooking and staging
grill, heating the heat transfer fluid to a selected
temperature in the reservoir, fluid-connecting the plates
and the reservoir, controlling the temperature of the
heat transfer fluid within the reservoir at #1°C, (+2°F),
recirculating the heat transfer fluid through the plates
in fluid~-connection with the reservoir and each of the
heat transfer plates, and sensing the temperature of the
heatingwfluid and the food article for controlling the

. tenp@fdEure. thereof.

v

.__-;x-

_ s’ an ob]ect of* the present invention to provide
an apparatus and process having the ability to thaw, cook
and hold a variety of prepared foods at optimum,
pathogenically safe temperatures, for extended periods of
time, without loss of quality and, most importantly,
advancing the most critical aspect of pathogenic food
safety for the mass feeding industries.

It is an object of the present invention to provide
a systeﬁ for continuously circulating heated £fluid
through passage-expanded metal shelves, providing even
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depressions or vessels 106 for containing food
formed between the deep-drawn plates 108. As i

f or med heat

I
b

round or elliptical food articles 13 (such as hot} dogs, knockwjyrgt,
108, each conforring to a

and brats),

ustrated in Fiigure

e AE&MAREYY 0 r gcei

exchange deep- drawn plates 108 can

whereby two contiguous 25 _,,pl ates

aIBIEFl(‘%CPEgﬁEyE SHEET3 t herein
I

26, the
ve
sausage

hal f-di ameter of a food product 13, oppose eachi other .in such madner that

t he hal f-di : ofkls j ' ' . .
e ha 'aﬁﬁéﬁka%QEtl%nCﬁ%%%%%% Wikh Y gggggéaﬁlw He.

el liptical

food article 13,

l-i'ng the

rticle I3 to be

.pl aced bet weSHrEABeF 1 BhbR esthe g egrrow { srNgeghofpet@- & Her ml 3L ) on-and
stagi ng procgHereforat @1tifg na@igidCtdnie skl ¥Rl 881 a0k patsoWRE-dsd the

elliptical)

under which B

4T gr SPEFBSe19Eat e AERAEI PA8&Svi a recircul ating heat

cogti uration. This uni,que and novel heat exchange desi gn,

exchange fluids i@mtpisl| anelpeactiest Rbe prddentl-irnvareticry tehawwliden t hin
the formed pé?ﬁ&é—&&?d inventory (i.e., a "bank") of food products to

10

i5

20

25

be held for instant serving, in the safest condition and
at the highest possible organoleptic quality level.

It is an object of the present invention to provide
visual gauges, backed by audible and digitally
illuminated, electronic sensing controls for safequarding
the product and monitoring the process.

It is an object to provide actual and set

temperature indicators easily -viewed on .digitél

electronic displays.
It is an object to provide solid-state
microprocessors which maintain tight and consistent

temperature monitoring and narrow-range calibration.

It is an object to provide an apparatus designed and
constructed to meet stringent safety and sanitation
requirements for UL, CSA and NSF approval.

It is an object of the present invention to provide
a multi-deck clamshell cook and staging grill that does
not require venting, and is implementable in any kiosk or
commercial food service operation.

..It.is an object of the present invention to provide

A e

.. a mgltisdeck :clamshell cook.and.staging grill which is .

30

35

portab¥e. .- S

It is an object of the present invention to provide
a staging process for pathogenic risk management suitable
for products thermalized by grilling and/or frying
processes, and then held for staging; or for the
rethermalization of precooked, frozen products to be
dispensed without further treatment.

It is an object to provide an apparatus and
thermalization process to manage the pathogenic risks
associated with the deadly pathogen Escherichia coli
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REPLACEMENT H
provides far greater food safety during thernmal|zpt+en—and gfgg{

"processes, than the currently utilized, This Shkef Has Been Re Igged
-39- is aapable of delivering constant interpa Arﬂ MAR:1996
tenperature-nonitoring information through. an plectrical conngctlion nmeans
sych as an electrical cable (not showy,sromitp position on the |l ower
grill 10 surface's 5 protrudi ng menber 62 to-a—A-c+oprocessartunit or

conput er 114tr3.'h§:£§ﬁ‘m§dtﬁéeﬂllﬁh§0§hé§t§ AN® e quset arhriefer VESqold put ..
dat a fron1the tinmer,116...The cg uter 114 records

the.tine, g?%?ﬁ%éhgaﬁgeBSFﬁﬁbfg 1nd8t§rFFo§98V PEFsT e limit switch'

118 (not shomn) Figure 19 is a perspective view of a dimple one
sided plate;
5 Figure 20 is an enlarged front plan view of the

dimple one sided plate shown in Figure 19;

Figure 21 is a perspective view of an inflated one
side plate having a single embossed surface;

Figure 22 is an enlarged front plan view of the

i0 single embossed surface plate shown in Figures 22;

Figure 23 is a perspective view of an inflated both
sides plate having a double embossed surface;

Figure 24 is an enlarged front plan view of the
inflated .doubled .embossed..surface plate of Figure 23; s

15 Figure 25 1is a deep well tray formed from a )
resistant welded plate;

Figure 26 is perspective view of coock and staging
grill of Figure 7, showing plates formed having
depressions for containing food articles therein between

20 the plates;

Figure 27 is perspective view of the cook and
staging grill of .Figure 26, showing smooth plates in
combination with plates formed having depressions for
containing food articles therein between the plates;

25 Figure 28 is a perspective view of the cook and
staging grill showing heating food articles contained in
~ sealed-heat.conducting .pouch containers; and
P fFure -: 29 :is.. a. graph' showing. the time .versus
“gg;gtempé¥éﬁure ‘relationship for-heating frozen.meat patties -
30 using the present invention.

L

SPECIFICATION

As illustrated in Figures 1-16, the present
multi-deck clamshell cook and staging grill 10 for

35 pathogenic risk management comprises a housing frame 12
supporting a deck 11 of integral heat transfer and
support plate means 14 hingably mounted, swivelly
connected, or disengagably connected thereto. The deck

11 includes a pair of integral heat transfer and support
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ck—preferabty a

el ectromechanically linked to at | east one safety
magnetic | ock 58 for each individual plate or tray 14, _ 108 ‘ﬁ%ge cpnput er
m

114 in the. preferred enbodinent is adapted to prccesézgﬂﬁ$ﬁ up to ten
15 t hermocoupl es 42 in contact with the food antijcles 13 for_piegise
noni toring or the internal product tenpgjature thrjoughout the cook gnd
stagi ng process continuously or at specified tine hnLeLyals. e

e A i N e T R R T R S T L
Figure 2, cohtafhiPder eBPErnapfode¥sr itadYc & PlathtLe 159 Bivgabiveady to
%) | oomnclaghie i bl ee 11 e saphen s 72
empor at ure BYSGHS| RaPGI ATTLIIRS mbloupBls §1aFar 1act (PagPIatets, |1
i s cont®npl airdependentty by athehouginguframeeclanandghountad evapenat ure
indicator 128,pUgPNthe other in a clamshell arrangement. The low-
temperature cook and staging grill 10 is designated to
operate below the boiling point of 100°c, (212°F), and
therefore does not require any atmospheric venting means
10 nor sealing means between the trays or plates 14 when
utilized as a cook and staging grill 10. For cook and
staging grill 10 applications, the low-temperature
equilibration grill 10 does not cause any excessive vapor
pressure in the product, i.e. hamburger patty, and
15 - maintains the food -articles 13 at a bacteriologically
safe temperature without any moisture loss or degradation
of the food. However, the plates 14 in the preferred
embodiment are spaced apart from one another and
supported by a nonsealing frame 15 surrounding the
20 periphery of the plate 14 in ‘order to contain food
articles 13 therein between each plate 14 and control the
drainage of 1liguids formed in the heating process,
wherein the food articles 13 are contiguous with the
bottom surface of a top plate 14 and the top surface of
25 a bottom plate 14. A sealing frame 17 having a sealing
means such as a polymer gasket means 19 may be provided
_as an-atr and water tight.seal between the plates 14, as
.. .showrn=%3n. ~.Figure 2, ‘for high . temperature .- cooking
. .= so~-appli@aEions .above . 100°C; -(212°F),; ~in’ combination -with" -
30 and prior to the staging operations, or for preventing
oxidation of the product due to ekposure to the air.
Moreover, the top plate 14 may be coated with an
insulating material to the top surface to insulate the
lower plates 14 from ambient temperature conditions and
35 to insulate the user from the heated plates 14 of the:
deck 11. .
More particularly as shown in Figures 1, 2, and 3,
the housing 12 of the preferred embodiment of the

<.
a

£
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closing the tray 14 containing food articles 13, BE%LMJ&WB‘F %Hﬁjck becones
engaged and the red light indicator 30 122 cdnds on. During the heating
cycle the red indicator light 122 remains on anq tjhe2 gigAROI99&Mpenat ure of

—+

the tray 14 is observed through the tenperature {indi cator 128. en the
food articles 13 have reached the desirgg_preset] tlerperarure 1or the
desired preset tine the 35 tenperature indic%tor wi |l indicatelthe

equi | i brat'%‘léﬁ@ﬁ&ﬁ“!{] m81l@eeébxﬁ§ﬁ£§s§ d hge8kean | B¢ cpifteki ghf 124
wll turn on e red indica ht 122 will turn off, and the

magnet.i c. I-ocRUBBSTtede by adbaser e?ﬁiehéﬂlflgl S sBPFEOBeflqqy ngdt HEAG ay 14
to be openedsaddnfai 2edfPsli difle wall 30, a left side wall 32, a

right s1de wall 34, and a rear side wall 36. An
5 instrument control panel 38 is formed integrally with or
attached to the front of the base 26 as shown in Figure
1 or mounted onto a portion of the housing 12 extending
above the base 26 such as is shown in Figure 7.
As best shown in Figures 4 and 6, the housing
10 contains a reservoir means 16 containing a liquid heat
transfer medium. The sump reservoir 16 is designed to
receive a volume of liquid heat transfer medium, such as
water, or other nontoxic heat transfer liquid. The heat _
transfer ..liquid filled - through removable cap is i
15 continuously circulated between two or more vertically %-
staggered manifold connecting conduit means in a volume -
sufficient to permit the elevation and maintenance of
specific, equilibrated surface temperatures across the
plate 14 via the temperature-controlled, low-pressure
20 recirculating heat exchange fluid. The reservoir 16 is
fluid-connected to a pump means 20, more particularly a
low-pressure magnetic centrifugal pump 20 driven by an
electric motor 21 for circulating a low temperature heat
transfer fluid, such as water, oil, or food grade glycol,
25 through the trays 14 which are in fluid communication
with.the pump 20. and reservoir 16 through conduit means
22, =2 | | : P R
-+ *JPR8Y Llow* temperature~ heat .transfer :fluid. supplied.” -
from the reservoir 16 is heated by a heating means 18
30 comprising one or more submergéd electric heating
elements 18 of sufficient voltage ranging between 1.5 kwh
and 5 kwh and controlled by electronic proportionate
thermocouple-sensitive means to effect a heat surface
density to efficiently transfer BTU’s from the heat
35 source to the liquid heat transfer medium continuously
recirculating through the -motor-driven, centrifugal
magnetic pump 20. A heating overload safety device is
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access to the food articles 13 for serving. The EOMRPREAGEMENT SHERD | ocords

the time and tenperature data providing proof thatfthe food articles 13
were processed in the cook and staging grill 10 fo e%] ei M ni mum
ti-me and tenperature necessary to achieve thermak kethality for {he
Escherichia coli 0157: H7 bacteria or famghe desirée—i6 tTTEanf

tenperature paraneters needed to achieve thermal {l ethality of any bther
.-p?t hoﬁelnl andlﬁcorpdmaa:eshﬂsofmadinpa&ﬁucﬁhelShéat riansFesuntiuidisang d he-
cl anshe coQ n A R r n |nv i ' | ves a
'si nple proceﬁujlfg'ﬁga%?g B%eg%&?ssu u%&ﬁ!;t% %rs?g"u orit r%gktﬁgfh‘%\i%év%ce
For exanpl e, fahe 250dis amom@gqingomqql the scirenbatbont andbPUOCESS F.

Frozen 1/4 pgyRfrBRateqRdignedt. such as a hanburger patties, beef, pork,

chi cken_neat, egg_or e abI atties encased in air, evacuated pl ast
pouches®127 or 20An o?ﬁ%?£58ﬂ%ﬁfn§§°%%r§hmt?nlrl‘} N V2 gm&? E%blg'tse I[grr]

to controller 44, (not shown), is electronically connected

to the submerged electric heater means 18 and submerged

in the sump reservoir 16 to effect the elevation and

maintenance of the heat transfer medium’s temperature by

10 energizing the heater at required frequencies, thereby

achieving precise control within the narrow range of

+0.5°C, (*¥1°F), over the heat transfer fluid’s

temperature. In addition, electrical overrun safety

means are.connected to the electric heater in such manner

15 .as to effect safe, instant deactivation of the heater 18,

in case a malfunction of the proportionate temperature
controller 44 should for any reason occur.

The heat transfer medium is controlled at a precise

temperatﬁre selected to effect the grill plate 14 surface

20 temperature. The sump reservoir 16 is also equipped with

electronic means, comprising at least one controller and

at least one thermocouple 42 designed to alternately

activate and deactivate the electric heater 18 at

frequencies required to effect the maintenance of

25 specific temperatures, within the narrow range of +0.5°C,

(¥1°F), in the recirculating heat transfer fluid, thereby

. providing. precise surface temperature.control across the

. entif@Blate .14. " THeheat .transfer-fluid-maintains:a .

"y
bd

i

C 5., CONSEHIE . temperature across. the-surface:of.each plate 14'. = -7 .

30 connected to the circulation system, within the narrow
range of *#1°C, (+2°F), between the heat exchange fluid
entrance and exit ports of the reservoir 16.

The heating and recirculating system supplies the
plates 14 of the multi-deck grill 10 with recirculating

35 heat transfer medium, with BTU input sufficient to
maintain a selected temperature ranging from room
temperature at about 10°C. to about 26.7°C,

(50°F. to about 80°F), to an optional
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about [err] are placed on the upper heating surf&giiégE%Fmﬁ ﬁﬁﬁfﬁr

a second upper tray 14 hingably connected thereto
nmeat patties therei nbetween. Closing the tray

|_\

24. The preheated trays 14 heat the nmeat pattigs

- 2¢ MARE g94t e
t her nocoupl es 42 and tenperature indicators 128, fed in proces
tinmer 116, magnetic |ock 58, and conputLggized cntTor ar

is closed holldi

to about [err]

ay 14 and

ng the

{25

i ght 122,
m syst em

i n about

ten to abOUtoéZrﬁﬂﬂ&reﬁemEEQatuE% 8hdupGo deerm@ at(lzb@ rf? resﬁﬁseslgy the

nlcroprocesspr 24 and

moni tors t het$r GEEEETEH FRYaF

shown V|§ual y on the indicat

s Hi%e faghethatr £hs ?%H@ﬂ ﬁBﬁPﬁﬁFeﬂattles

conput er

on each trayrddirthbatieachssgnbhe ps&&ﬁiﬁmﬁdeaprmerlwsutetahtw Es a

d h I h d bl
Pndi cating the FAPREPgoToBR: (FEECERe 1 a1 THS cobkab peoRbY

ar m SOUI’]

tRHEE | “‘EBf e,

ready for seresagvotnelﬁom Spaippeld w@aged»ms@mﬁeerelease valve 40
in order to allow

(not shown), or other similar means,

10

15

20

25

.,+yembo§$mant the:integral-heat transfer-and support means.
...-14. ofthe multi-deck.cook.and- “stagingigrill 10-comprises

30

35

the closed loop configuration to operate within one to
two atmospheres between the reservoir 16 and system
pressures. The volume of heat transfer f£fluid is
maintained at a constant pressure and velocity throughout
the heat transfer system and control of the temperature
of the heat transfer fluid is effected by a micro-second
controller connected to the electrical heater means 18
and _thermocouple-sensitive means .42 to obtain the most
accurate control and quickest response time in order to
achieve and maintain the desired temperature of the fluid
and plates 14. It is contemplated that the fluid flow
rate parameter could be controlled to control the
temperature of the fluid as well:; however, the process
control is more complicated, expensive, and usually less
accurate, than by simply controlling the heater means 18.

The double, triple or multi-deck cook and staging
grill 10 for pathogenic risk management is constructed of
interlocking trays or heat transfer plates 14 formed from
at least two sheets of material having heat transfer
fluid...circulating therethrough. In the preferred

at least one and preferably a plurallty of horizontal
layered interlocking trays or plates 14 spaced apart from
one another in a clamshell arrangement. Each plate 14
consists of a first top sheet 46 and a second bottom
sheet 48 of heat transfer conducting material sealingly
connected together having at least one fluid channel 50
thereinbetween, such as a conduit or cavity in fluid
communication with the reservoir 16 through conduit means
such as the hollow tubing 22. Each sheet 46, 48 provides
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tray 14 is lifted manually or automatically b 417 nij cal
device. As illustrated in Figure 29, a tenperatuge aﬂdouM??1§%$p

typi cal curves produced using the cooking and staging gri

frozen 1/4 pound neat patties or 5 chilled fr
about [err] to - [err], are heated to ahgut [err , in aboutj ten to
seventeen mnutes; pre-grilled patties are heated from abo to about

heuted from ab em“}mtﬁ e b | BnbodBRUAE, Tale PGELLES ok
eat e rom a r 0 abqut ou Ive m nute ECOO
heated rom about [SfE] L0 20Uyl Ly sbheabout LIVE I Mes o T

horizontal plane to cause excess fat drainage from the

hot-held hamburger patties or other food articles 13 to

5 the fat retention container 60 provided for that purpose
for ultimate disposal. It should be noted and is hereby
emphasized that all excess fat and oil fluids, extracted
during the conductive and convective thermalization and
staging processes, do not constitute any volatile fat

10 particles capable of leading to environmental pollution,
since said o0il and fat extraction, as well as their
subsequent evacuation, occur at temperatures never higher

than 96.1°C, (205°F), and therefore, always well below

_ the boiling point of water.. Engineering the multiplicity

- 15 of grill plates 14 within the clamshell grill 10 so as to.
permit them, in their closed, horizontal orientation, to

be tilted backward at an angle sufficient to cause all
evacuated oil fluids to flow Eoward the rear receptacle
basin for intermittent accumulation and disposal has

Lo

20 distinct organoleptic effects upon previously grilled or
fried food articles 13 via the evacuation of additional
percentages of the fat residues remaining in precocked
and staged products. Consequently, the end product is
lower in overall fat content (and, hence, more desirable

25 to most consumers) than one not subjected to this unique
staging.process.

o iZillustrated in-Figures.5 and- 9,-the second bottom’

-{Eyp:sheetmtziof‘the plate: 14-may :be -formed; having a multitude

. of inflated round or rectangular protrusions 62 of 3/16"%

30 to 1/4" in depth for penetrating into the upper or lower
surface of the hamburger patties 13 at designated points,
thereby securing the patties 13 in position on the plate
14. This prevents movement of the patties 13 when two
engaged grill plates 14 are angularly raised for access

35 to a bottom plate 14 containing a volume of cooked and
hot-held hamburger patties 13 for immediate sale to
respective cusfomers. Even when both clamshell grill
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sel ected tenperature and. product therein in fifst quality condition. in
pouch 127 from about four to about six 15 our 9.0 MaRe tthe conputer
114 is connected to a conputerized tenperatur nDnltorlng tla ftransnitter
130. The data transmtter 130 transnits accur gt es—tp=to Lhc m|nut e
tenperature-nonitoring information, qﬁ%any 0 I ndi vi dual rjestaurant,
to a central data recipient, thereby enabl i ng Téguration and monitoring of

conpl i ance. gd-Sermet i4e Hd I&i@%@eorﬁ sa%rafg}oectro% %htcf%@ GlSisby the
central data recording entity. The foregoin et escrlptlon S

. given. 25 - BRIAGRFTIR confact |wigthddhe i %m%GBaﬁé fagst -
urllnfecgssar.y drigatt Msfnswﬁée mqtl?laeldwdﬁld &5 § mﬁ{eé edFr &4 gg)r ofpdinkiegat i on

W econe VI OUsS oS SKI e L e ar npon_readl.n

di scl osure szi‘t?%faoé’qﬁé: %Bgﬁt 85a?’f'£ﬂ FIHRT "S’retetogat r’h']8r¥“ﬁvent i on

and scgpe ofa double sheet panel 88 as shown in Flgure 12 having a

serpentine shaped circuit pattern 86. The non-inked
lines 84 are welded together; however, the no-weld
graphite ink 66 separates the top surface 68 of sheet 46
from the bottom surface 70 of sheet 48 in the no-weld
10 areas. Almost any continuous pattern could be inked
providing channels or cavities for a particular
application.
The panel 88 is heated to approximately 315.6°C,
(600°F), . and moved. through :a .rolling mill under high =
15 pressﬁre, typically one to ten tons pressure per square
inch gauge, such as described in U.S. Patent 2,690,002 by
Grenell, hereby incorporated by reference. The high
pressure roll bonding process reduces the thickness of
the panel 88 by approximately 60% so that each sheet 46
20 and 48 is about 0.020 and 0.080 of an inch thick and
preferably about 0.025 of an inch thick. The roll
bonding process hermetically bonds the non-ink-coated
weld line surface areas 84 of the panel 88 together
forming a welded double sheet roll bonded panel 89 having
25 interior weld joints 90, end perimeter weld joints 92,
and side perimeter weld joints 94.
- FPkE roll. -bonded : panel. 89 is..then- placed between a
A_pa;g%éﬁ?blatens:and connected .to.a pressurized gas supply
means via the connector opening 82. Upon completion of
30 this high-impact bonding process, the solidly bonded,
double-thick plate 14 is pierced, at an appropriately
" designated position, directly into the non-bonded
graphite pattern, and the pillow pattern is then expanded
(inflated between platens) with a high pressure gas such
35 as nitrogen or air to a predetermined amount forming
conduits 98 conduits 100 between the welds 90-94 forming
a roll bonded heat transfer circuit or plate 14 and
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"
30 t he appended clains. 35 42 CLAI MS | :IREPrlﬁACﬁMENT ,§‘HE{ETa
and staging grill (10) for transferring heat {ojfood article§ (113) seal ed
within a heat conducting container (127) , cophpli 2ih¥ARSG96 | a housi ng
frrame (12); a reservoir (16) in fluid comuni fajion with the jhgusing frane
(12) for containing a heat transfer fluygs a feck (11) conprisijng stacked
plates (14) nmounted to the housing frame (12)}i.each of th es (14) 10
conpri si ng acteatingheectptddsahy angeneededhgrity 48f Bleat transfer

;. fluidstravel across the entire-heat exchange plate 14-
which also serves to support the food articles thereon.

Roll bonding aluminum sheets 46, 48 provides

5 substantially flat top and bottom surfaces on the first
and second sheets 46, 48. The liquid heating fluid
channels 50 are designed to allow maximum liquid heat
transfer evenly distributed through the entire surface of
the plate, achieving by their liquid transfer channels 50

10 the maximum uniform heat transfer on the entire plate 14
surface within the narrow range of *0.5°C, (*1°F).

Figures 13 and 14 show a cross-sectional view of an
embodiment of a roll bonded plate 14. As shown in the
.enlarged . cross .. sectional views of Figure 14, the top

15 sheet 46 can be formed having a smooth surface:-or having
creases 96 therein at the point of the welds 90-94 for
draining excess juices into the fat retention container
60. Figure 15 shows a roll bonded panel having a
plurality of conduits and dimples formed therein to

20 control the flow of the fluid therethrough.

A continudus process for roll bonding aluminum is
set forth in Alcan Aluminum’s, Algood Aluminum Subsidiary
Engineering Information Bulletin, Algoods Roll-Bond
engineering Guideline Bulletin, and Society of Automotive

+4

25 Engineers, Inc., ("SAE")’s Bulletin No. 830023 the
disclosures. of which are incorporated herein by
refeiEfice. ' ’

¢, .7FMu@ller’s. :Temp Plate® .Bulletin,: the:disclosure of"
which is incorporated herein by reference, is fabricated

30 by resistance seam-welding, resistance spot-welding, and
arc welding techniques by taking two thin metal sheets
composed of 304 stainless steel, 316 stainless steel,
nickel, MONEL® nickel-copper alloy, inconel alloy 600,
inconel alloy 625, carpenter stainless steel, carbon

35 steel, Hastelloy® alloy B-2, and other metals and alloys
.~ thereof, and by welding a seam around the outer edges and

in a selected pattern between the two sheets bonding the
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heat transfer material bonded together having flufd heat transr r{ passages
t herei nbetween for recircul ation of a heat trangfer Q‘q (k s 22) for
flui d-connecting the plates and the 15 reseryo yf‘ sj (RO) for
recirculating the heat transfer fluid through the n+°*e° {145 i
fluid-connection with the reservoir (X®7-and eaf h of t he heat transfer
piates (14); characterized in that: 20 ri ses at
| east three la'cggel_a_pbates- Vegsalaf iT061gfarhed piktietdihg) dcmnﬂraaﬂyone

i nternediate e {14 t (
al i gnnent w?ﬁ ’g‘ﬁ%“% c# r%%% it ta}t%lttngmﬁ’pﬁgégﬁééé f‘§§§gg gpﬁ%énne | veI y
mounti ng 25 bottohesheptp?as ewherpinnthehthicknesss afhdhantfaranelikie plate
(14) in hinged alignuRal M kBaBlfg2iHd'1e5ea19nY tHeddi® Bavakes fFane(12);

5 "plates 14 and the formed deep-drawn trays 108. The deep-

drawn plates 108 may also having additional heat transfer

capacity due to having a greater surface area in contact

with the heated food article 13. The deep-drawn trays

108 may be designed to heat the vessel 106 and food

10 products 13 contained directly in the vessel 106, or to
heat food contained in a prepackaged container, such as

a frozen "TV" dinner or soup, held within the vessel 106

to a cooked equilibration temperature of up to 96.1°C,
(205°F), *0.5°C, (¥1°F), from a frozen .state,

.15 refrigerated state, or ambient  state. The.process is
applicable to precooked, or fresh to-be-cooked food

W
H

%

articles 13.
Figure 26 is perspective view of cook and staging
grill of Figure 7, showing plates formed having
20 depressions or vessels 106 for containing food articles
' 13 therein formed between the deep-drawn plates 108. As
illustrated in Figure 26, the formed heat exchange deep-
drawn plates 108 can be designed to receive round or
elliptical food articles 13 (such as hot dogs,
25 knockwurst, sausage and brats), whereby two contiguous
plates 108, each conforming to a half-diameter of a food
produqt 13,. oppose'. each other 1n such manner that the_.
: -'halﬁ"g’ t.ﬁameter proflle conflguratlons w111 surround theh.
=E~roun~c~i“5r ‘elliptical- food article 13y thereby enabllng the
30 food article 13 to be placed between the two plates 108
for high-speed thermalization and staging procedures into
the conductive equivalent of a round (or elliptical)
configuration. This unique and novel heat exchange
design, under which food articles 13 are thermalized via
35 recirculating heat exchange fluids in pillow-expanded,
fluid-traveling channels within the formed plates 100,
provides far greater food safety during thermalization
and staging processes, than the currently utilized,
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seans (18) for heating the heat transfer quidﬁ£~
|l ess than [err]; 30 nmeans (44) for qontrolling th
the heat transfer fluid within the reservoir {( ra]; and
tenperature sensing neans (42) for determnin
transfer fluid, plate (14), or at AMENDEH. SH
food articles (13) sealed within the heat con

The cl amshel g C%?ﬁﬁjesté’ﬁi MO ¥étind0)cOhsthatM intubanei nﬁfbauaeans-

SLACEMENT SHEET
Q..Ad.

ne of
(127).

(20) for recirculating the 5  heat ransfer fluid throyg t he
electr

in fluid=

10

15

20

25

30

35

temperature-monitoring.information through.an

1cal
connection means such as an electrical cable (not shown)
from its position on the lower grill 10 surface’s
protruding member 62 to a microprocessor unit or computer
114.

The computer 114 controls the process and receives
output data from the pump 20, heater 18, and timer 116.
The computer 114 records the time, temperature, and batch
data from at least one limit switch 118 (not shown)
electromechanically linked to at least one safety lock,
preferably a magnetic lock 58 for each individual plate
or tray 14, 108. The computer 114 in the. preferred

uembodimént.isaadapted“to:process-input from up to ten

thermocouples 42 in contact-with the food articles 13 for
precise monitoring or the internal product temperature
throughout the cook and staging process continuously or
at specified time intervals. The temperature in measured
microseconds and displayed on the instrument -control
panel 38 with LED or other light displays, such as shown
in Figure 2, containing red (in process) indicator lights
122, green (ready to serve) indicator lights 124, time
indicators 126 for each individual tray, and at least one
temperature. indicator 128 which can indicate the
temperature of any individual thermocouple 42 or for each
tray.-14, 108. It is contemplated that each tray 14, 108

magnetic lock becomes engaged and the red light indicator
122 comes on. During the heating cyéle the red indicator
light 122 remains on and the rising temperature of the
tray 14 is observed through the temperature indicator
128. When the food articles 13 have reached the desired
preset temperature for the desired preset time the
temperature indicator will indicate the equilibration
temperature has been reached, the green indicator light
124 will turn on, '

AMENDED SHEET

t enper ature of

t he
2.

pl at es

. vtumay.ﬁﬁﬁﬁkén;individualftempefathre“indicator'128:*ﬁUpont”“'“
~*closiﬁ§$the:trayﬁl4:cohtainiﬁg-fbod.articles"13;“the”T”



_ _ _ R[PLACU\/’M'T SHE FT _
connection wth the reservoir and each of the he ~t-ﬁ-aﬂsf-e#~.p tes is a
punp (20). 3. The clanshell cook and staging g |Ilé€1]0 of Claim2, wherein
the punp (20) conprises a | ow pressure 10 MAR P94 1 igpl  punp
driven by an electric nmotor (21). 4. The clangh cook and staping grill
(10) of Aaim1, wherein the nmeans (22)4d¢or fl @i d-connecting thefplates and
the reservoir (16) is through a plurality 15 | (22) for
circul ating ﬁl@tréaanﬁﬁaicaturdai@weqmz hgingseeiphl Jff6) ane tfgeheat
transfer plates (,14 rehgr njng _the sang to the reservm%lG% via the
hol | ow cond &% t Heaf r O (Fanferedn T ehRRabLe

circul at ed t;imngttirtm theattraynmss ero Batese?dd and (daysed pravibdig | oop

system 5. g of erein
Y e e ( P YB8ld 6K 209 162013908 Llorbily. O mid Adhgur
5 114 records the time and temperature data providing proof
that the food articles 13 were processed in the cook and
staging grill 10 for at least the minimum time and

temperature necessary to achieve thermal lethality for
the Escherichia coli 0157:H7 bacteria or for the desired
10 time and temperature parameters needed to achieve thérmal
lethality of any other pathogen and provide a safe food
product 13 for the consumer. ,
Using the clamshell cook and staging grill 10 of the
. present invention.involves a-.simple procedure due to the
15 ~ automation and control of the device. For example, the
cook and staging grill 10 is preheated to about 160°F.
Frozen 1/4 pound meat patties, such as a hamburger .
patties, beef, pork, chicken meat, egg or vegetable
patties encased in air evacuated plastic pouches 127 or
20 other containers as shown in Figure 28, at about O0°F to
about 40°F. are placed on the upper heating surface of a
first tray 14 and a second upper tray 14 hingably
connected thereto is closed holding the meat patties
thereinbetween. Closing the tray 14 activates the
25 thermocouples 42 and temperature indicators 128, red in
process light 122, timer 116, magnetic lock 58, and
___.__._compu&;grzzed controller and .alarm.. system 24. . _._.The .

1 160° +2 "F. in about ten to about 17 mlnutes. 'The time and

30 temperature is recorded by the microprocessor 24 and
shown visually on the indicators 128. The computer 24
monitors the process and records the temperature of the
hamburger patties on each tray 14. Upon reaching the
preselected temperature of 160°F. a green indicator light

35 124 flashes and an audible alarm sounds indicating the
~ hamburger patties are fully cooked, pathogenically safe,

and ready for serving. The lock 58 is disengaged and the

tray 14 is 1lifted manually or automatically by a

n
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transfer fluid to a selected tenperature in th ;
| east el ements (18) 25 subrmerged in the resdtbdAREWHNTSEELT i

commni cation with a controller (44). 6. The

the heat transfer fluid within the 30 -g43resefvpir
el ectronic proportionate -44- thernocoupl e-
t her mal meehamidvadatderiod i h the heat transfer fluid and thg controller

f | t t el. t dd t
at freqagnc?esegn%e ?"&dﬁ%’?&acin% ovre h:a

l-ses at
cal

(10) of daim1l, wherein the means for cpnfrel tien
dtﬂﬂ? é%? S an

ZAEHEE 3BR

graph shows typical curves produced using the cooking and
staging grill 10 wherein frozen 1/4 pound meat patties or
5 chilled fresh raw meat patties at about -17.8°C to -
1.1°c, (O0°F to 30°F), are heated to about 71.1°C,
(160°F), in about ten to seventeen minutes; pre-grilled
patties are heated from about 43.3°C, (110°F), to about
71.1°C, (160°F), in about eight minutes; and staged 1/4
10 pound meat patties are heated from about 62.8°C, (145°F),
to about 71.1°C, (160°F), in about five minutes. The
cook and staging grill 10 is capable of maintaining the
selected temperature and product therein in first quality
condition. in pouch 127.form-from:.about . four to about six
15 hours.
Moreover, the computer 114 1is connected to a
computerized temperature monitoring data transmitter 130.
The data transmitter 130 transmits accurate, up-to-the-
minute temperature-monitoring information, from any
20 individual restaurant, to a central data recipient,
thereby enabling regulation and monitoring of compliance
and comparative efficiency, at separate retail outlets,
by the central data recording entity.
The foregoing detailed description is given
25 primarily for clearness of understanding and " no
unnecessary. limitations are to be understood therefrom,
sa. _-_mfdr ﬁ&&ification*will* become-obvious:to. those.skilled in--
.+ the: a:;’t‘-‘npon reading. this- disclosure:;and may. be made upon
departing from the spirit of the 1nvention and scope of

30 the appended clains.

35

(42)

NBREIT "¢o0K3gnd st agi ng
7 per at ure of

. heating
®ipgeifi o

H

.-
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t enper at ures w—t_hi_n_the_narrow range of _[err] 7. The cl anshel | cook and

staging grill (10) of Cdaim 6, wher ei n f Ct+-OR-6
proportionate Mﬁmrmm)m" itive neans ( Z;?;\ BVESESHEET | ast one 10

t her nocoupl e ( W’ﬂ'ﬁmmm cation the "Ffeat “tTynsffer fluid. 8.
The cl amshel | c6ok®and 2t agi ng grill <48y of g abm m@% ﬁ t he

t enperature sensing neans (42) is an el ectropik proport atje

t her nocoupl e- sens:t1ve means 15 GHURYMSOr | d tiemperat ure of
at | east one of @d articles (13) seal w thin a heat cgnducting
cont ai ner (127) suppor éd between the plates (127). 9 The ctanshel | cook
and staging gril}-(10» clamshiahl @OOk mdr@itaqimtmegrié[lecﬁlfbhifor
proportion ehBReorB! n 4 ; | east
aéfmf@femﬁa hEBECYS' 38! %& ) 4)A¥%af8&m&iéﬁ§ i

one t hernocou Ero ] ecting romthepate ormng an I nflated
round or rél‘?%f‘hg%‘l’%ﬁmﬁ éP‘Euﬁ'rPBﬁa(lBEf Kd#7lg comprising:

5 a housing frame (12);
a reservoir (16) in fluid communication with the

housing frame (12) for containing a heat transfer fluid;
a deck (11) comprising stacked plates (14) mounted
to the housing frame (12), each of the plates (14)

10 comprising a first sheet (46) and a second sheet (48) of
heat transfer material bonded together having fluid heat
transfer passages thereinbetween for recirculation of a

~ heat transfer fluid; 5
means (22) for fluid-connectlng the plates and the

15 reservoir (16);

means (20) for recirculating the heat transfer fluid
through the plates (14) in fluid-connection with the
reservoir (16) and each of. the heat transfer plates (14):
characterized in that:

20 the deck (11) comprises at least three stacked
plates (14) defining a top plate (14), at least one
intermediate plate (14), and a bottom plate (14) spaced
apart and in alignment with one another;

floating hinge means (54) for connectively mounting
25 the top.plate (14) and the at least one intermediate
.o plateggra) ind =ﬁihge’d‘ -alignment'--with--one.. another and with. ... ..
-the honsa:ng frame:-{(12); e :. : .
means (18) for heating the heat transfer fluld to a
selected temperature of less than 100°C (212°F);

30 means (44) for controlling the temperature of the
heat transfer fluid within the reservoir (16) at *2°C
(£4°F); and

temperature sensing means (42) for determining the
temperature of the heat transfer fluid, plate (14), or at

%
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a depth of about 3/16 of an iHch to about 1/4 o

i nto the upper and 25 pr ov
with the food [MHHWIWE@" e wi crin 2 hea
1

The cl anshei | ccook andssteging grill (10) o

BEPLAGEWEN DS *%Ene rating

Cl ai m 9

di ng thermal comuni cati on

caanme@ggg%ntblner (127).
th

mher e

protrusions (62) project into the foe&sticle 13T“seak
conducting 30 container holding the foodf article
conduct i ngleasttaiormes . of 12Re ifogdsatrticles t(i3 pl seale¢d 4yl

cl anshel
t enper at ur
cont ai ner

10

15

20

and

D

a heat

heat

11.- The

BORE FRPATDY e (BT T ni e heat onduct i ng -

(127) is controlled at [err],

2. The clamshell cook and staging grill (10) of
Claim 1, wherein the means (20) for recirculating the
heat transfer fluid through the plates in fluid-
connection with the reservoir and each of the heat
transfer plates is a pump (20).

3. The clamshell cook and staging grill (10)'0f '
Cclaim 2, wherein the pump (20) comprises a low-pressure -

magnetic centrifugal pump driven by an electric motor
(21).

4. The clamshell cook and staging grill (10) of

Claim 1, wherein the means (22) for fluid-connecting the
plates and the reservoir (16) is through a plurality
hollow conduits (22) for circulating heat transfer fluids
between the reservoir {16} and the heat transfer plates
(14) and returning the same to the reservoir (16) via the
hollow conduits (22) such that heat transfer £fluid is
continuously circulated through the heat transfer plates
(14) in a closed loop systemn.

5. The clamshell cook and staging grill (10) of
CIaim“gﬁﬁwhergin the means (18) for heating the heat

i

.. .. transfepsfluid ‘to.a:selected temperature inthe reservoir. . :

25

30

...fcqmptiseszat}Ieast:onefelectricrheating;elements;lla)u”

submerged in the reservoir in electrical communication
with a controller (44).

6. The clamshell cook and staging grill (10) of
Claim 1, wherein the means for controlling the
temperature of the heat transfer fluid within the
reservoir'at.iz'C, (+4°F), is an electronic proportionate
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I ncl udi ng
nonitor th

as i nternal

cl anshel |
sealing th

(19). 15

1. wherein
16.
nmeans for

(12) conpr
one 5

10

15

20

D SAEMT oL
cook and stagi ng rFF.LALFJF JRs ?1 [
onic control sysfe (114 to dirgc
m " mﬂM&thetim and t empel atd@ %ﬁ%lns
produ equi libration. 10
cook and staging grill (10)49k Caim{,
e plates (14). 14. The clanshell coo

" The™ c1anshe||
a co
e pr

T

|nclud|ng neans
pd-staging gril

hell co00 il

CORBPHBYAPY, S350 | RBSndiestr AL eA i 4id

EQQE%QW

I'ses at
required to effect the of

temperatures within the narrow range of #2°C,

maintenance specific

(£4°F).

7. The clamshell cook and staging grill (10) of

6, the
thermocouple-sensitive means (42) comprises at least one
thermocouple (42) in thermal communication with the heat

Claim wherein electronic proportionate

transfer fiuid.

8. . The -clamshell. cook ..and- staging grill (10} of

Claim 1, wherein the temperature sensing means (42) is an-

electronic proportionate thermocouple-sensitive means
(42) for determining the temperature of at least one of
the food articles (13) sealed within a heat conducting
container (127) supported between the plates (127).

9. The clamshell cook and staging grill (10) of
Claim 8, the proportionate
thermocouple-sensitive means {42) comprises at least one
thermocouple (42) projecting from the plate (14) forming
an inflated round or rectangular protrusion (62) having
a depth. of about 3/16 of an inch to about 1/4 of an inch

‘'wherein electronic

| 50g’ fq

The cbartsbé.lllercool( 44d sfeyi ngagterha(:em){ of actavatingwheandn t he

%g one roaE{Tn’e %%Ever Inge (5%€)a%€b%€§%gfd§;?g frame

m 1,

and
as wel |

The

of

(10) of
Claim 13, thermocoipd ervesnsitliSe of swalnsg thazpl atesn( 14)thermsapasket
of Claim

[err].

| east

A,

...for: .penetrating .'into.  the :upper -or. :lower. surface:.and '---

L 25 K

30

(13) sealed within a heat conducting container (127).

10. The clamshell cook and staging grill (10) of
Claim 9, wherein the protrusions (62) project into the
food article (13) sealed within a heat conducting
container holding the food article and the heat
conducting container (127) in position on the plate (14).
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- f AP CMT
end of each the plates (14) to be perpendi cul agl RE'..Qpef]qed |_jg____€e dent of
h ot her

one anot her and I“' l |zontal conditifon relative t

engagabl e or 25Hm mﬂm u;@ fromcontact ZQMR d the

t Rermal i zed hot-hel @ f'ood arti éle (130) sealed}lwjthin a heat c nfucti ng
contai ner (127). 17. The.cl anshell coq¥ and st aging gritTT{(10)" of daim 1,
i ncluding a spring means (56) for bias %g t he =46- _plates (1 in an

open "up" positi f f|||| e tyin Iate 14 N

cl amshel I cook aﬁg“ Sﬁgﬁel(llg')p %‘i g Pﬂcgﬁaﬁﬂlg](ior)eéﬁs' (58)

for I atchi nglahn»:nhat‘meﬁem thé4)1.ntt:egaaI1ertemperature of the food
article (13) sealed within a heat conducting container

(127) is controlled at +2°C, (%4°F).

5 12. The clamshell cook and staging grill (10) of
Claim 1, including a computerized electronic control
system (114) to direct and monitor the process and record
the time and temperature variables as well as internal
product temperature equilibration. '

. 10 13. The clamshell cook and staging grill (10) of
Claim 1, including means of sealing the plates (14).

14, The clamshell cook and staging grill (10} of £
Claim 13, wherein the means (19) of sealing the plates
(14) is a gasket (19).
15 15. The clamshell cook and staging grill (10) of
Claim 1, wherein the temperature of the heat transfer
fluid is less than 100°C (212°F).

16. The clamshell cook and staging grill (10) of
) Claim 1, wherein the means for connectively mounting the
20 plates (14) to the housing frame (12) comprises at least
one floating lever hinge (54) attached to at least one
« ; rend;-offg@ach-of-the -plates (14):to-be- perpendicularly-
. -~ .openedz<independent.: of. ‘one’. another and- realigned in .
“ horizontal condition relative to each other engagable or
25 disengagable from contact with each other and the
thermalized hot-held food article (130) sealed within a

heat conducting container (127).

17. The clamshell cook and staging grill (10) of
Claim 1, including a spring means (56) for biasing the
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19. The clanshell ‘cook and’ staging grill (10) o g T8 viten by the
 BER ARG FoREE R

means (58) for uiﬂﬂwuy | ectrical conmu Nt rol and
al-arm system ( "m IH’HWh a process confreoller (114) anf {40
digital rnonitor "(1f0)t 20 clanshel | cook ang X@¢iAR 184 | 10) of

Claim 18, wherein the means (58) for |latchingfafe magnetic 1ogcki ng

| at ches (58). 21. The cl anshel |l cook4&nd st ag| ng—gritt—t+6) 15

Claim 1, wherein a Elurallty of the plates (14){can be nested one upon
anot her: 22plat ﬂ-?"e 4 ks Ia’éoé’l’é’%d wphgPRgigion ¥an) raf? g, o
wher ei n t he chpad 4 held in between the plates (14) and ‘heat

is inparted

to the food gb artlcles (13) sealed within a heat

conducti ng container (127) through conduction heat transfer neans,

radi ation h

5

10

15

20

eat tnanst ghersnmsHekl cosoleCahd esbagingr grdfiar (TE)of
Claim 1, including a means (58) for latching the plates
(14) together.

19. The clamshell cook and staging grill (10) of
Claim 18, whereby the means (58) for latching are in
electrical communication with a control and alarm systenm
(24) controlled with a process controller (114) and
digital monitor (110).

20. The. clamshell. cook: and staging grill (10) of
Claim 18, wherein the means (58) for latching are
magnetic locking latches (58).

21, The clamshell cook and staging grill (10) of
Claim 1, wherein a plurality of the plates (14) can be
nested one upon another.

22. The clamshell cook and staging grill (10) of
Claim 1, wherein the food articles (13) are held in
between the plates (14) and heat is imparted to the food
articles (13) sealed within a heat conducting container

- (127) through conduction heat transfer means, radiation

25

the bottom surface of the adjacent plate (14).

23. The clamshell cook and staging grill (10) of
Claim 1, whereby the plates (14) are positionable from a
horizontal conductive thermalizing position to a
vertically angled, conductive thermalizing position
between from the horizontal plane at from about O degrees
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provi di ng maxinum heat transfer fromthe top surface and the bottom surface

o S e o o2 20" PR
@

heri zontal cond l&ve harmal il ng position to a veyti cal

conductive thermalizing position betmeen from the hr zaﬁléﬁ %5 at} from
about 0 degrees 20 MAR 1996 -47- t#7about 65 degy eles. The dl dnmshel
cook and stagln r|I é g% of Claim4, wherein the controller (44) ijs an
el ectroni c, ¥3r3BoRti 6RafeITeeBrpuIse” tenperaturel controller 5.4
electronlcally oonnected to the subnmerged electric heater - - o

24. The clamshell cook and staging grill (10) of

Claim 4, wherein the controller (44) is an electronic,
proportionate impulse temperature controller

5 electronically connected to the submerged electric heater
(18) and submerged in the reservoir (16) for effecting

the elevation and maintenance of the heat transfer
medium’s temperature by energizing the heater (18) at
required frequencies, thereby achieving precise control

10 within the narrow range of +2°C, (*4°F).

25. The clamshell cook and staging grill (10) of
. Ckaim 1, :wherein the plate .(14) is .comprised of roll
bonded aluminum.

&b

26. The clamshell cook and staging grill (10) of

15 ‘Claim 1, wherein the plate (14) is substantially flat and

pillow expanded forming depressions (104) therein for

containing food articles (13) sealed within a heat

conducting container (127) for circulating the heat

transfer fluid thrdugh the pillowed depressions (104)

20 formed in the plate (14) and around the food articles
{(13) contained therein.

~ 27.. The clamshell cook and staging grill (10) of
o v- ey - ClaimedZwherein. the: plate:(14):is'pillow-expanded.and, -
. J_sLdeepfdziﬁnvforhing?vessels‘(los)wtherein:for7containing
25 food articles (13) sealed within a heat conducting
container {127) having a depth of between about 1/4 inch
and about 14 inches for circulating the heat transfer
fluid through the deep-drawn vessels (106) formed in the
plate (108) and around the food articles (13) sealed
30 within a heat conducting container (127).
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(18) and subnerged inm the'reservoir (16) for effegt
mai nt enance of t nedlunis t enperagu &P ﬁ@@fr |Z|wg
heater (18) at @“mml ‘3@ es, thereby achi ¢vi % &oht
wi*t hi n the narr err 25. The clamshel |l Lcook and stagln

(10) of Caim1l, wherein the plate (13& IS conpri bonded
al'um num 26. The cl anshel | cook an gtaglng gr d
1, wherein the phgte ) o ta I d_pi e

depr essi ons £104?gthe?é§n F%m%?%%}aﬁﬁé¥ oodggagﬁgﬁegﬁéﬁ% éﬁ@?
heat conduc®

ed of roll

around the food artlcles (13) contadl ne
stagi ng gri o 3 gy of-060 inches in thlckness.

5 29. The clamshell cook and staging grill (10) of
Claim 1, wherein the adjacent plates (108) have opposing
depressions (104) formed therein conforming to a half-
diameter of a food article (13) sealed within a heat
conducting container (127), the opposing depressions

i0 (104) surrounding the food article (13) sealed within a

heat conducting container (127) for high-speed
thermalization.

30. . The clamshell cook and staging grill (10) of

Claim 12, wherein the electronic computerized control

15 system (114) controls the means (18) for heating the heat
transfer fluid to a selected temperature in the reservoir

(16) at +2°C, (+4°F, the means for recirculating the heat
transfer fluid through the plates (14), and the
temperature sensing means (42) for determining the

20 temperature of at least one of the food articles (13)
sealed within a heat conducting container (127) or the
temperature of the heat transfer fluid within the plate

(14), the electronic computerized control system (114)
recording the time, temperature, and batch data. from at
__25?tﬁialegsthgggglimit:switchmelectromechaniCallyalinkedﬁto at

:u;leﬁstggezsafety?locka(58).for"eachgindividual'plate (14) U

for precise monitoring of the product temperature
throughout the cook and staging process continuously or
at specified time intervals measured in microseconds and
30 displayed on an instrument control panel (38) using light
displays (122, 124), the control panel (38) containing at
least one "in-process® and '"ready" indicator 1lights
(124), and at least one temperature indicator (122), and
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vessel s (106) th
Wi thin a heat conduétl
1£4 inch and about 14 |nche§ f circulating the}] heat transfer fjl uid

| ng 25 foodj ayticles (13) seal ed

Cl aim1, wherei n é 14 | spill ow expanded R;%A%Eé\g%ﬂ QHEFT fiorm ng

t hrough the deep-drawn vessels (106) formed in the prate {T08) and around

r (127) having p degtthMAR 1#99sween about

the food articles (13) seal ed 30 '\'/ﬁ?'hi n a heft conducting contiai ner

1 wnerci n f% PEPeoSeC AT anaiBRERR IR Besmay, ST i o

a thi ckness;:]cdtéxblﬁ)abmld ﬂnpzﬂndmvaauaﬂ. thetthdomipdse i (12 hi ckness.
29. 7 The cl amshgld, &P 2841 AA¥HA0 Hdtds ({P2)Okontaining a food
article (13) sealed within a heat conducting container
5 (127) thereinbetween activates the lock (58), the "in
process" indicator 1light (122), and the temperature
indicator (128), the temperature indicator (128)
indicating when the food article (13) sealed within a
heat conducting container (127) has reached the desired
10 preset temperature for and desired preset time for
reaching the equilibration temperature for the food
article (13) sealed within a heat conducting container
(127), wherefore the "ready" indicator 1light (124) is
activated and the .lock (58):is released providing access
15 to food articles (13) sealed within a heat conducting
container (127) for serving; and an electronic
computerized control system (114) for recording the time
and temperature data providing proof that the food
articles (13) sealed within a heat conducting container
20 (127) are processed for at least the minimum time and
temperature necessary to kill the bacteria or for the
desired time and temperature parameters needed to kill

any other pathogen.

31. The clamshell cook and staging grill (10) of
25 claim 1, wherein the control means connected to the means
__._.__‘.(lrsg)g-;i_g__r._;.-hea-‘ting', - controls the. temperature:r of the heat -
_.t_.ransf-giz_;;_medium -that: is: heated:thereby 'such ‘that no
latent heat of vaporization is supplied thereto by the
heater means (18) and the temperature of the product and
30 staging grill (10) surface remain below 100°C (212°F).

32. The clamshell cook and staging grill (10) of
Claim 1, wherein the grill (10) does not require venting.
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Claim 1, wherein the adjacent plates (108) have joppesihg-depressi gns (104)

formed therein conforming to a half- dianmeter of

[Wive}

10

food articlei(13) seal ed

(208 "sur i‘ﬁﬁhdiﬂuﬂlﬁﬂlﬂlﬂmﬂlmﬂ?é SERIIA i i Mebidh o Ao
f ot Mi gh- speed theé lizatign. 30. The cl anmghel

cont ai ner

“and staging gr|II (10) of Cla|n112 wh

control 15

transfer fluid to a se

S¥5! eMrhd 1) RN Lddie SRE"SLhdTho! Ui %agcg) ) ¢

ecte tenpera ure rvoir

cook

ein the eLeﬁfrnnlr conput.eri zed

heat

err],

the neans f@¥aimcilrcWRereint fhehanill afdpdr.ddes omohr@‘@gmlmqae Wihect es .

(14), and Yt LIDEE BoHT © CAEANGaRBANSE {A2) e&ﬁ'ip?l%%%r ae 9
tenperature of _at |east one of the food articles ed mnthln a heat
LE RYSEeB7) or the tenperature of the heat transfer fluid

within the plate

conducti ng

5

10

15

20

25

34. A clamshell grill cooking and staging process
for pathogenic risk management, comprising the steps of:
placing at least one food article (13) sealed within
a heat conducting container (127) between a pair of heat
transfer plates (14) of a clamshell cooking and staging

grill (10) comprising a top plate (14), a bottom plate

(14), and at least one intermediate plate (14), spaced
apart and in alignment with one another, the top plate
(14) .and.the ‘at -least one:intermediate plate (14) being

‘hingedly mounted to a housing frame (12) by a floating

hinge (54):;

heating a heat transfer fluid contained within a
reservoir (16).in f%uid connection with the top plate
(14), bottom plate (14), and at least one intermediate
plate (14) to a selected temperature at less than 100°C,
(212°F);

controlling the selected temperature of the heat
transfer fluid within the reservoir (16} at #2°C (+4°F):

recirculating the heat transfer fluid through the
plates (14) in fluid-connection with the reservoir {16);

sensing the temperature of the heating fluid, plate

. :(14), 0r:the food. article. (13})... sealed within a. heat
. .;conducting.: .container - - (127) ‘:-for . controlling  the

30

temperature thereof; and

cooking the food article (13} at a selected
temperature for a selected period of time achieving
pathogenic lethality of the food articles (13) sealed in
heat conducted containers (127).

35. The clamshell grill cooking and staging process
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(14), the el ectronic conputer+zed control system (1¥#)~Tecording-{he time,

tenperature, and batch data fromat 25 | east ¢ne é‘gﬁ ch
Lo A, o e AT R

t hr oughout the took and stagi ng procegg.continuou Iy or at speC|f|e

i hterval s nmeasured in m croseconds and 30 di s unent
control papgl (S8tndgbRdc! i#ék dnENadehent?2reédtha the mralrwl 3n<’;mel (38)
contai ning at |'east One "in-process” and, "ready" |ndicator hts (124),

and at | eadncdneinghihenshers RE c‘é?‘iﬁr?H’ﬁ)th%nHlme' ggmpggaggggt, one tinme -

itﬂdi cat or |€1ﬁ36)4 eraaicneacaatadl Ardanl Pt at tehdd) dné anyimieli vewisth
er nocou :
pe‘iegtr)o’mechanically linked to at least one safety lock

5 (58) for each individual plate (14).

36. The clamshell grill cooking and staging process
for pathogenic risk management as recited in Claim 34,
including the step of recording and displaying an
internal product temperature of the food article (13) ‘on

10 an instrument control panel (38) using light displays
(122, 124) with an electronic computerized control system
{114).

L e

37. The clamshell grill cooking and staging process

. for pathogenic risk management of Claim 34, including the

15 ' step of providing an electronic computerized control

- system (114) for recording the time and temperature data

providing proof that the food articles (13) sealed within

heat conducting containers (127) have been processed for

at least the minimum time and temperature necessary to

20 kill the bacteria or for the desired time and temperature
parameters needed to kill any other pathogen.

38. The clamshell grill cooking and staging process

for pathogenic risk management of Claim 34, including the
: - .step.of. .activating at.least one ."ready" ‘indicator light -

25 . .. {124) .:at. least. one:"in-process" indicator light (122),.

~at least one temperature indicator (128), and at least

one time indicator (126) for each individual plate (14).

39. The clamshell grill cooking and staging process

for pathogenic risk management of Claim 34, including the

30 step of controlling the temperature of the heat transfer
fluid@ that is heated such that no latent heat of

AMENDED SHEET



wher eby cl osi-ng—the platés (14) containing a foo
within a heat c ner 5 (127) t
lock (58), th Mﬂ@\ imml“ icator |ight (122
I ndi cat or (12 tempesatture indicator (128)
article (13) seal ed within a heat congucting con
the desired 10 preset tenperature for and des

— S

ef

REPLACE 1\/ T SHEE

at-t--et-e {13) s.!Teaj ed
e| nbet ween actilates the

ﬁ%e,r ure

|cat| ng_when tjhe food

f ai ner (127) has rjeached

or

reachi ng t Rgapesii 24 £ 6 1 1) sppgied. l&h%rEQb Bf'etﬁ@%aétréﬁ ﬁbanelﬁs eal ed

wi thin a heat_ conducting container (127), wherefore ready |nd| cat or

light (124)20% SR RamReratdrdecfodbhy 5@5’°¢%°?e?§95é¥5}9’6\‘ﬁ dfRélaccess 15

to food artsptfscd 1G)o peperdin bélowairbedt copdteying container (127) for
serving; and an el ectronic conputerized control system (114) for

recording the tine and tenperature data providing proof that the food
articles (13) seded Vthéni chamshéltongpnillngcookingneand staging

5

10

15

20

process for pathogenic risk management of Claim 34,

including the step of holding the food article (13)

sealed within a heat conducting container (127) at a
temperature from 68°C to 85°C (155°F to 185°F).

41. The clamshell grill cooking and staging process
for pathogenic risk management of Claim 34, including the
step of controlling the temperature of the food article
(13) .sealed within a .heat .conducting container (127) at
a selected temperature at *2°C, (+4°F.

42. The clamshell grill cooking and staging
process for pathogenic risk management of Claim 34,
including the step of maintainimj the food article (13)
sealed within a heat conducting container (127) at a
bacteriologically safe temperature without any moisture
loss or degradation of the food articles (130 resulting
in perfect quality for prolonged time spans exceeding at
least 30 to 40 minutes.

43. The clamshell grill cooking and staging process

.~for, pathogenic* risk:management of.Claim 34, including the

~..step..of ;. cooking -and. holding previously 'a.cooked food
article (13) sealed within a heat conducting container

25

30

(127) at a precise internal temperature for prolonged
time period. within the narrow equilibration range of
+2°C, (+4°F) thereby assuring precision, time-related and
temperature-related, pathogenic risk management.

44, The clamshell grill cooking and staging process
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20 (127) are processed-for--at- | east the mn Hﬁﬁﬁﬁﬁﬂ%ﬁ%%&ﬁ% E
necessary to k| erla or for the desirgpdi{tinme and tenper
par anet er s need !I m i her pathogen. 3lL.} ZIh&AR $988hel |

staging grill

im1, wherein thejcontrol neansi c

to the nmeans (18) for heatlng controJ_g Lhe tenpgraturé of the he
nmedium that is heated thereby such that no | atept_heat of vapori

suppl i ed t%&egatabgbmchﬁﬁgﬁrmmé%ané:;@)o@adatﬁeaaerrﬁ%m&mgoﬁné

product and. 30 staging gril

cl anmshel I

surface renai n bel QW errér32

sbksp R ing gwwlfeq Y oFoek&eAm Boodnartiflefe Ghi)

does not rgediled V@i’thﬂﬂ a hed®-conducting container (127) at a

10

15

20

25.: ..,

30

precise internal temperature for prolonged time periods
within the narrow equilibration range of *2°C, (+4°F)

rature
ture
cook and
nnect ed
transfer
tionis
he

The
| (10)

thereby assuring precision, time-related and temperature-

related, pathogenic risk management.

45. (once amended) The clamshell grill cooking and
staging process for pathogenic risk management of Claim
34, including the step of providing a precise, uniform
temperature achieving consistent repetition of internal
temperature equilibration within the narrow internal

.-.prgduct:&-..temperature range of #2°C, (*4°F), in either

frozen fresh, precooked or refrigerated fresh hamburger
patties, and providing a means of holding the food
articles (13) sealed within a heat conducting container
(127) for selected prolonged time periods at an
equilibrated, safe internal temperature range, selectable
between 54°C, (130°F) and 85°C, (185°F), in order to
guarantee bacteriological food safety by achieving
99.999% thermal lethality of trace pathogens.

46. The clamshell grill cooking and staging
process for pathogenic risk management of Claim 34,
including the step of cooking and holding the food

-articlez_:;( 13) sealed within - & heat..conducting container
.(127) at/.the .same: equilibrated temperature of from 54°C

(130°F) to 85°C (185°F).

47. A clamshell grill cooking and staging process

for pathogenic risk management, comprising the steps of:
~ placing at least one food article (13) sealed within

a heat conducting container (127) between a pair of heat
transfer plates (14) of a clamshell cooking and staging

AMENDED

SHEET



33. The cl amshert cook -and staging grill (10) off CEARFMEMHEHETn the gril |
(10) .. does n |nstallat|on of dedijcdted fire equi pment, such
as an ANCI LL (Emm,“ ” A clanmshel If ¢ri20 MARKDIP® and staging

process for pa nagenent conprisifng the steps of{ placing at
|'east one food article (13).seal ed mnég{n a heat conducting cortalner (127)

between a pair of heat transfer plate 14) of lanshel | _cooki ngg and
and st 1 east=bhE KhDaS rRmeEEE s . beby BraBa L e d by vk B E 1Y)
m1;Peo?i4?nolh¢; anﬁeamfﬂqasﬁ(pdaf@ntﬁmmedmabe pbdate ddd)i.ntspaetlat e.
EI nge (54); Qﬁ hﬁg‘i% Bé"t tranﬁeﬁﬁ%ont al ne V\ng.Lh éabreisée%g: pg(ig)
in fluid cohhebtand thehathteasp phat dntermediate plate (14) being
5 hingedly mounted to a housing frame (12) by a floating
hinge (54);
heating a heat transfer fluid contained within a
reservoir (16) in fluid connection with the top plate
{14), bottom plate (14), and at least one intermediate
10 plate (14) to a selected temperature at less than 100°C,
(212°F);
controlling the selected temperature of the heat
transfer fluid within the reservoir (16) at £2°C (+4°F);
recirculating the “heat .transfer fluid through the
15 plates (14) in fluid-connection with the reservoir (16):
sensing the temperature of the heating fluid, plate
(14}, or the food article (13) sealed within a heat
conducting container (127) for <controlling the
temperature thereof; |
20 heating the food article (13) at a selected
temperature for a selected period of time achieving
pathogenic'lethality of the food articles (13) sealed in
heat conducted containers (127):; and
controlling the internal product temperature of the
25 food articles (13) sealed within the heat conducting
container (127) for holding the food articles (13) at a
-.-desired . ‘equilibration .:temperature. .for. serving and
‘maintaining‘the.pathogenic.lethality-of:the.food articles
(13). ' '

30 .
Claim 48. The clamshell grill cooking and staging

process as recited in Claim 34, wherein the food articles
(130 sealed within a heat conducting container (127) are

frozen.
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(14), bottom and at Ieast one inter at-e-- Q14) to a

sel ected terrpelrlﬁ Iﬁan“ﬂ u an [err] 20 rr control | i:ng t he

sel ected tenper t transfer fluid Khﬁﬁﬁeﬁﬁéser\oir (16)
at [err] C (4 F); reC|rcuIat|ng t he heat transfier f | ui d throuéh the pl ates
(14) in fluid-connection with the resggyoir (14); 25 sensing the
tenperature of the heating fluid, plate (14), oc-the food artjicle(13)
sealed within a aqa&mcqaducfmagc&?snsmatﬂ i1 cddii e W aéﬁﬁilﬁzgereof:

and cooking the food article rature
for a sel ecPEASEESi o0@Sof r?FFrﬁeﬁchJ-’éw‘FlbaJé&t h%em‘éhqﬂéﬂfal itRe othm*é f ood

articles (1lgpnaaektedqg eohtalineenquelgdigoat #1a8/iblel HOuck3d. The cl anshel |
grill cooking and stagi ng process

—

N

Claim 56. The clamshell grill cooking and staging

5 process as recited in Claim 47, wherein the food articles

(13) sealed within a heat conducting container (127) are
frozen.

Claim 51. The clamshell grill cooking and staging
process as recited in Claim 47, wherein the heat
10 conducting container (127) is a flexible pouch.

Claim 52. .The clamshell grill cooking and staging
process as recited in Claim 47, including the step of »
monitoring of the internal product temperature of the
food article (13) sealed within a heat conducting

i5 container (127) throughout the cook and staging process
continuously or at specified time intervals.

Claim 53. The clamshell cook and staging grill of
Claim 1, wherein the heat conducting container (127) is
a flexible pouch.

20 Claim 54. The clamshell grill coocking and staging
process as recited in Claim 1, wherein the food articles
-(13).sealed withinva:heat .conducting:container (127) are
frozen.
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for pathogenic risk nmanagenent rfc' ted in Caim34, including the steps_of-
recording the tine, terrperatur’é, 'a)hd batch data from at |east— 7__1'(1‘_1_"’.tf-.;._;_EN |
switch el ectronmechanically linked to at |east one safety I%hcpus=H:""(58)" &\
for each individual plate (14). 36. The clamshell grill cogking BWhd_Stagiwg—
process for pathogenic risk managenent as recited in C ai m347=n¢l udi ng

the step of recording and displaying an internal product tenperature of the
food article (13) on 10 an instrument contr nel (38) using |ight

di splays (122, 124) with an electronic cag control gy ﬁ"@ QT
37. The clanshell grill cooking an ng process for path¢g 'l‘g!_cﬁt:: § A
; ™0 of ] providimgian '

managenent of C aim 34, incl
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system (114) for recording the time and tenperature data providing proof

that the food articles (13) sealed within heat conducting copteamreFrs™
have been processed for at |east the minimumtine and tenplratieasard ﬂi
_t.o 20 kill the bacteria or for th jred tine and tegperat GEBMACED  © ||
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i ncluding the step of activating at | east one "ready" indicator |ight 25
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tenperature of the. product and staging grill surfacg

[err].

pathogenic ri sk managenent of C aim 34, including th¢
food article (13) sealed within a heat conducting co
tenperature from[err] to [err]. 41. The clanshell g

The clanshell grill cooking and st# ”ﬁ?

S g
stagi ng process 10 for pathogenic risk managenent of C ai m 34,
i ncluding the step of controlling the %@Egerature of the food article (13)

sealed within a heat conducting contai
at [err] 42.

(127) at a selected tenperature
The clanshell grill cooking and staging

14
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15, process for pathogenic risk managenent of C aim 34%,;-9&-1%&1
step of maintaining the food article (13) sealed within %a hei'a& OJQ@%@E&@

cohtai ner (127) at a bacteriologically safe tenperature .
nmoi sture | oss or degradation of the food articles (130 | )
perfect quality for prolonged tinme spans exceeding at |least 30 to 40

m nutes. 43. The clanshell grill cogljyng and stagi ng process for pathogenic
ri sk managenent of aim 34, including the step of cooking and hol di ng
previ ously a cooked 25 14 ticle (13) sealed within a heat

conducti ng container ( 4(31 precise internal tenperature for prol onged

wdhout  any
_ S

time period within thqaa egui4i@ration range ¢fQ[err] thereby assuring
precision, ti ne-“remjt-e\d. a erature-rel ated, pathogenic risk 14
managenent. 30 ~NU%4, The nshel | grill ?Eki ng and st im;}process
C.,\. .. .
R 42
4oz~ 54
N— 60 62
14¢ 46
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-53- for pathogenic risk nanagenent of C aim 34,includipg-the step of. :
hot di ng previously cooked food articles (13) seal ed w thin.@& hEaheNT SHEET |
conducting container (127) at a precise internal terrperature for m ed‘
time periods 5 within the narrow equilibration range:of.:.[etB]] @y
assuring precision, time-related and tenperature- rel ateds= 'pat’hUgETfFCﬂ“r‘SR
managenent . 45. (once anended) The cl anshell grill cooking and staging
process for pathogenic risk managenment of C aim 10 34, including the
step of providing a precise, uniformted®i ature achieving consi stent
repetition of internal tenperature equilibration within the narrow internal
product tenperature range of [err] in either frozen fresh, precooked or
refrigerated fresh hamburger |
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seal ed within a heat conducting container (127) for Su'ﬁééﬁﬁEéﬁémﬁéﬂggfiﬂ”é
periods at an equilibrated, safe internal tenperatureirange, sed tggae’

15 patties, and providing a neans of holding the EQQd articles (13).

between [err],[err] and 85 C, [err], in order to 20 ngygr

bacteriol ogical food safety by achieving 99.999% t el L eb hal iy o ;
trace pat hogens. 46. The cl anshell q&i&l cooki ng and stagi ng process
for pathogenic risk managenent of C ai m347 including the step of cooking
and hol ding the food 25 article(13) sealed within a heat conducting
contai ner (127) at the sanme equilibrated tenperature of from54 C[err] to’
[err]. 47. A clanshell grill cooking and stagi ng process for pathogenic

ri sk managenent, conprising the steps of: 30 pl aci ng at | east one

food article (13) seal ed mﬁthin1i3heat'condﬂféing contai ner (127) between a

pair of heat : _
50 -\\ /,//’”/ﬁ *:::48
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transfer. plates (14) of a clanshell cooking and staging -54- grill (10). -
conprising a top plate (14), a bottomplate (14), and at |Qﬂ$¥-"f6ﬁ—'§/-§1-sﬂﬁbx '
intermedi ate plate (14), spaced apart and in alignment with) ﬁﬁé"%ﬂ@fﬂﬁe .
the top plate (14) and the at least one internediate plate {{14) befng mHQSB
hi ngedly nmounted to a housing frame (12) by a floating hingg ey Hea i
a heat transfer fluid contained within a reservoir (16) in d-connecti on
with the top plate (14), bottom plate (143s2and at |east one internediate
10 plate (14) to a selected tenperature at less than 100 C, [err];
controlling the selected tenperature of the heat '

48 J 58




transfer. fluid within the reservoir (16) at [err]; recircul
transfer fluid through the 15 plates (14) in fluid-conne
reservoir (16); sensing the tenperature of the heating fluid, pl ate (14),
or the food article (13) sealed within a heat conducting contai ner (127)
for controlling the tenperature thereof; heating the food
article (13) at a selected tenper at yf {?for a selected period of tine
achi eving pathogenic lethality of the food articles (13) sealed in heat

conduct ed contalners(127 and nt ling t | Ni=pg@Nae el O t
temperature o82he 25 f%o 9% ge (13 e m Zﬁ heat

conduct i ng cont & sired
equi | i brati od Genfp? 78
lethality of thg
84
= 76
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30.C aim48. The clanmshell grill cooking and staging proce —Lecited in
Claim 34, wherein the food articles (130 sealed within a h &!Emg@ﬁﬁgﬁ —
cont ai ner (127) are frozen. -55- Claim49. The clanshel.l grill ¢66KifgeT /;
and staging process as recited in Claim 34, wherein the heat ?n ting !
container (127) is a flexible pouch. daimb50. The clanshel I"-grﬂl"_.f__'_ oI i
and staging 5 process as recited in /B m 47, wherein the food articles:
(13) sealed within a heat conducting container (127) are frozen. Caim51.
The cl anshell grill cooking and stagi ng




process as recited in Caim47, wherein the heat 10 r%ﬁamﬁ(ng
container (127) is a flexible pouch Cl ai m 52. The clipegkebtegomlrISHEET
cooki ng and staging process as recited in Caim47, including 7h f
noni toring of the internal product tenperature of the f'oodtar@ clww 1
sealed within a heat conducting 15 cont ai ner (127) throughoma—ﬂ:he't—;e:a
and staging process continuously or at specified tine intervals. C aim53.
The cl anshell cook and staging gri Il of C8&Zm 1, wherein the heat
conducting container (127)%i s ®8fl exi bl e pouch. 20 Claimb54. The
clanmshell grill cooking anf st Ji Nng process as recited in daim1, wherein
the food articles (13) sealjed Bt hin a heat conducti ng contaj ner (127) are
frozen.
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-55- tepperature sensing means for deternining the tenperatuge.of-at heagt:- i
one of the food articles supported on said plate conprising an el eitrog'hc .
propor ti onate thernmocoupl e-sensitive means including at 5 §i keast e AN mnng
t hernocoupl e projecting fromsaid plate formng a protrusi (Hﬁ-i:ﬁf:—-:_—.::: S
penetrating into the upper or |lower surface of said food article and

provi di ng thermal comruni cation with sai d9/i£Od article. 10 15 20 25 30

FIG. 21 FIG. 22
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