EP 1 931 236 B1

Européisches
Patentamt

European
Patent Office

9

Office européen

des brevets (11) EP 1931 236 B1

(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.:

of the grant of the patent: A47J 37106 (2006.01)

14.08.2019 Bulletin 2019/33

(86) International application number:

{(21) Application number: 06804308.2 PCT/US2006/038618
(22) Date of filing: 03.10.2006 (87) International publication number:

WO 2007/044330 (19.04.2007 Gazette 2007/16)

(54) DEVICE AND METHOD FOR COOKING FOOD ON A GRILL
VORRICHTUNG UND VERFAHREN ZUM GAREN VON NAHRUNGSMITTELN AUF EINEM GRILL
DISPOSITIF ET PROCEDE DE CUISSON D’ALIMENTS SUR UN GRIL

(84) Designated Contracting States:
ATBEBGCHCY CZDEDKEEESFIFRGBGR
HUIEISITLILT LU LV MC NL PL PT RO SE SI
SKTR

(30) Priority: 04.10.2005 US 243154

(43) Date of publication of application:
18.06.2008 Bulletin 2008/25

(73) Proprietor: McDonald’s Corporation, A Delaware
Corporation
Oak Brook, IL 60523-1900 (US)

{72) Inventors:
e CALZADA, Manuel
Rolling Maedows, IL 60008 (US)

SIMMONS, Paul G.

Glen Ellyn, IL 60137 (US)
SUS, Jerry

Frankfort, IL 60423 (US)

Representative: Clark, Jane Anne et al
Mathys & Squire LLP

The Shard

32 London Bridge Street

London SE1 9SG (GB)

References cited:
GB-A-2170 397
US-A- 6 079 321
US-B1- 6 439 108

US-A- 3 682 655
US-A1- 2005 193 897

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



10

15

20

25

30

35

40

45

50

55

EP 1931 236 B1
Description

FIELD OF THE INVENTION

[0001] The presentinventionrelates to a device and a methad for cooking food, and in particular meat, on a grill having
opposed upper and lower platens wherein a gap spacing between the platens is adjusted in an initial stage and one or
more subsequent stages of the cooking time for the food.

BACKGROUND

[0002] Numerous cooking devices are known in the art for cooking meat and other food products. One such device
is a clamshell griddle or grill disclosed in U.S. Patent Nos. 6,016,743, 5,910,207, 5,755,150, and 5,569,478, each of
which is incorporated by reference herein. These clamshell grills are typically used in quick service restaurants to cook
meat, for example, one or more hamburger patties, efficiently in a short amount of time between heated upper and lower
cooking surfaces having a fixed gap spacing therebetween.

[0003] When cooking a plurality of meat items, conventional grills and methods do not account for differences in the
thickness of each meat item due to the fixed gap spacing between the upper and lower cooking surfaces. Therefore,
known grills and cooking methods may not uniformly cook the meat from item to item if there is any substantial variance
in meat thickness from item to item.

[0004] Further, quick service restaurants may freeze their meat to maintain the freshness of the meat and to enable
the meat to be used on an as-needed basis. It is well known, however, that known grills and grill cooking methods often
sear or burn the surface of the meat during cooking due to the initial compression of the meat and the substantial
temperature difference between the frozen meat and the heating surfaces. Further, due to the high temperature of the
heating surfaces and the cooking time required to thaw and thereafter cook frozen meat thoroughly, known grills and
cooking methods often cause the cooked meat to lose tenderness and a substantial amount of internal moisture.
[0005] Accordingly, there is a need for an improved device and method for cooking meat on a grill which improves the
taste, texture, and mouthfeel of the cooked meat product and more uniformly cooks a plurality of food items, such as
hamburger patties.

SUMMARY

[0006] Aspects and embodiments of the present invention are defined in the appended claims.

[0007] Itwillbe appreciated that meat and other fresh, chilled and frozen food products will vary somewhat in thickness.
Accordingly, the gap .spacing is adjusted based on the nominal thickness of the type of food product to be cooked and
not for ea.ch individual food item. Thus, reference herein to an initial thickness of the meat or other food product should
be understood to refer to the nominal initial thickness of the type of food product to be cooked.

[0008] Typically, the meat product is a hamburger patty having a top and a bottom, and the step of causing the meat
to be located between two opposed platens comprises orienting the hamburger patty so that the top and bottom of the
hamburger patty oppose the platen cooking surfaces. The orienting of the hamburger patty as such is typically performed
by closing one of the platens onto the opposed other of the platens in a clamshell-like fashion.

[0009] Inaccordance with another aspect of the present invention, the gap spacin9 during an initial stage of the cooking
is in the range of from about 75% to about 90% of the initial thickness of the meat, and preferably is from about 83% to
about 86% of the initial thickness of the meat.

[0010] Inaccordance with another aspect of the present invention, during a portion of the initial stage, the gap spacing
is greater than the initial thickness of the meat.

[0011] In accordance with yet another aspect of the present invention, the gap spacing during a secondary stage of
the cooking is in the range of from about 87% to about 97% of the initial meat thickness, and preferably is from about
88% to about 95% of the initial meat thickness.

[0012] In accordance with yet another aspect of the present invention, the gap spacing is greater than the thickness
of the meat during a portion of the secondary stage.

[0013] In accordance with yet another aspect of the present invention, the meat product has a cooking time and the
initial stage constitutes about 6% to about 13% of the cooking time and the second stage constitutes from about 87%
to about 94% of the cooking time for the meat product.

[0014] In accordance with still another aspect of the present invention, the gap spacing is adjusted by applying a force
of about 1.38kPa to 2.41kPa (0.20 to 0.35 pounds per square inch) of meat to one or more of the platens. The applied
force is sufficient to substantially squeeze the meat and achieve a desired gap spacing during the initial stage.

[0015] In accordance with yet another aspect of the present invention, gap spacing adjustment means for controlling
and adjusting the gap spacing between the platen cooking surfaces comprises a drive mechanism associated with at
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least one of the platens for moving the cooking surface of at least one of the platens towards and away from the cooking
surface of the other of the opposed platens and to control and adjust the gap spacing between the cooking surfaces of
the two platens.

[0016] In accordance with still another aspect of the present invention, the drive mechanism is capable of applying
sufficient force to a plurality of frozen hamburger patties to reduce the thickness of the frozen hamburger patties by at
least about 25% from the nominal initial thickness of the patties.

[0017] Inaccordance with yetanother aspectof the presentinvention, the gap spacing adjustment meansfor controlling
and adjusting the gap spacing between the platen cooking surfaces further comprises a microprocessor capable of
controlling the drive mechanism. The microprocessor may be programmed to

cause the drive mechanism to compress meat items located between the cooking surfaces of the platens during an
initial cooking stage to a gap spacing ranging from about 75% to about 90% of the initial thickness of the meat item, and
thereafter, during a secondary stage of the cooking, to increase the gap spacing between the platens to a range of from
about 87% to about 97% of the initial thickness of the meat item.

[0018] In accordance with still another aspect of the present invention, the microprocessor is programmed to cause
the drive mechanism to retain an initial stage gap spacing of about 75% to about 90% of the initial meat thickness for
about 6% to about 13% of the total cooking time for the meat item, and thereafter to retain a secondary stage gap spacing
of about 87% to about 97% of the initial meat thickness for about 87% to about 94% of the total cooking time.

[0019] In accordance with yet another aspect of the present invention, a grill is provided comprising: upper and lower
opposed platens, each platen having a platen cooking surface mounted for movement towards and away from each
other for defining an adjustable gap spacing between the platen cooking surfaces; and a drive mechanism associated
with at least one of the platens for moving the cooking surface of at least one of the platens toward and away from the
cooking surface of the other platen to control and adjust the gap spacing between the cooking surfaces of the two platens
during the grilling of a meat product located between the platens so that during the grilling the gap spacing is less than
the initial uncooked thickness of the meat, and during a secondary stage of the cooking, after the initial stage, the gap
spacing between the platens is increased but is less than the initial uncooked thickness.

[0020] In accordance with another aspect of the present invention, the grill includes a microprocessor which is capable
of controlling the drive mechanism. The microprocessor may be programmed to cause the drive mechanism to compress
meat items located between the cooking surfaces of the platens during an initial cooking stage to about 75% to about
90% of the initial meat thickness, and thereafter, during a secondary stage of the cooking, to obtain a gap spacing
between the cooking surfaces of the two platens that is in the range of from about 87% to about 97% of the initial thickness
of the meat item.

[0021] In accordance with yet another aspect of the present invention, the microprocessor is programmed to cause
the drive mechanism to retain an initial stage platen gap spacing of about 75% to about 90% of the initial meat thickness
for about 6% to about 13% of the total cooking time, and thereafter to retain a secondary stage platen gap spacing of
about 87% to about 97% of the initial meat thickness for about 87% to about 94% of the total cooking time.

[0022] In accordance with yet another aspect of the invention, the method includes more than two and preferably five
stages. In at least one point in time in an initial thaw stage, the initial platen gap spacing is equal to the initial uncooked
thickness of the meat. In atleast one point in time in a second sear stage, the gap spacing is less than the initial uncooked
thickness of the meat. In a third moisture release stage, the gap spacing is again equal to the initial uncooked thickness
of the meat. In fourth and fifth cook stages, the gap spacing is less than the initial uncooked thickness of the meat.
[0023] In accordance with yet another aspect of the invention, in a five-stage method, the drive mechanism provides
an initial gap spacing equal to the thickness of the meat for about 6% of the total cooking time during a first stage, a gap
spacing of about 78% to 82% of the meat thickness for about 13% of the total cooking time during a second stage, a
gap spacing about equal to the thickness of the meat for about 1% of the total cooking time during a third stage, a gap
thickness of about 88 to 92% of the meat thickness for about 40% of the total cooking time during a fourth stage, and a
gap spacing of about 91-93% of the meat thickness for about 40% of the total cooking time during a fifth stage.

[0024] Other advantages and features of the invention will become apparent from the following description and from
reference to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

FIG. 1 is a perspective view of a cooking apparatus in accordance with the present invention;

FIG. 2 is a side elevation view of the cooking apparatus of FIG.1;

FIG. 3 is a rear elevation view taken at line 3-3 of FIG. 2;

FIG. 4A is a fragmentary front elevation view of a hamburger patty located between two opposed platens, wherein
the gap spacing is greater than the thickness of a hamburger patty;
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FIG. 4B is a fragmentary front elevation view of the hamburger patty located between opposed platens at a point
in time in the initial stage of cooking;

FIG. 4C is a fragmentary front elevation view of a hamburger patty located between opposed platens at a point in
time in the secondary stage of cooking;

FIG. 5 is a flow diagram of a method of cooking meat items in accordance with a two-stage embodiment of the
present invention; and

FIG. 6 is a flow diagram of a method of cooking meat items in accordance with a five-stage embodiment of the
present invention.

DETAILED DESCRIPTION

[0026] Referring to the drawings and in particular to FIG. 1, clamshell grill 10 is shown as having a housing 12 and a
griddle 14. Griddle 14 includes two spaced apart upper platens 16, 16’ and two opposed spaced-apart lower platens 18,
18’. It is understood, however, that any number of opposed pairs of upper platens and lower platens may be utilized.
Housing 12 comprises a body portion 20 having fourleg members 22 with fixed casters such that grill 10 can be maintained
in a stationary position in the kitchen of the restaurant in which grill 10 is located for example. Typically, housing 12 is
constructed from stainless steel, such as chrome molybdenum steel, but may be formed from any other suitable material.
[0027] Each upper platen 16,16’ includes an upper cooking surface 24,24’ and each lower platen 18,18 of grill 10
includes a lower cooking surface 26,26’. When an opposed pair of platens are in a closed position 28, as shown by
platens 16,18 in FIG. 1, opposed pair of platens 16,18 define an adjustable gap spacing 30 within which a meat item or
a plurality of meat items may be cooked. Gap spacing 30 determines the level of compression of the meat items disposed
therein. Platens 16,16°,18,18" are typically formed from a heat-treated, polished, and "meat safe" material such as chrome
molybdenum steel, but may be of any other suitable material.

[0028] Inside housing 12, a lower platen heating member 32, which may be a gas burner or an electric heater is
arranged under lower platens 18,18’ to supply heat thereto. Upper platens 16,16’ typically include a body portion 34,34’
having an electric heater (not shown) embedded within body portion 34,34°. Preferably, upper platens 16, 16’ and the
electric heater are of an aluminum casting heater type. Alternatively, any other suitable structure for providing heat to
upper platens 16,16’ and lower platens 18,18 may be used.

[0029] To adjustand maintain predetermined gap spacing 30 of grill 10, opposed upper and lower platens 16,16’,18,18’
are mounted for relative movement toward and away from each other. As shown in FIG. 2, housing 12 includes a drive
mechanism 36 and a microprocessor (not shown) to control drive mechanism 36. The microprocessor may be any
suitable system knownin the artfor controlling the movement of any components of drive mechanism 36. Drive mechanism
36 is associated with at least one of platens 16,18 for moving one cooking surface 24, 26 of one of platens 16,18 towards
and away from a cooking surface 24,26 of the other one of platens 16,18 Drive mechanism 36 thus controls and adjusts
gap spacing 30 between the cooking surfaces of the two platens.

[0030] The microprocessor controls the drive mechanism 36 and thus the magnitude of gap spacing 30 throughout a
predetermined cooking time for the meat product(s) on grill 10. The predetermined time typically includes two or more
stages. In a two-stage embodiment of the invention, the predetermined time includes an initial cooking stage and a
secondary cooking stage. In at least one point in time in the initial stage, one or both of an opposed upper platen 16 and
a lower platen 18 are moved with respect to one another by drive mechanism 36 such that gap spacing 30 is less than
the initial uncooked thickness of meat 80. In at least one point in time in the secondary stage of the cooking, drive
mechanism 36 increases the gap spacing 30 between upper platen 16 and lower platen 18 to a gap spacing 30 which
is greater than the smallest gap spacing in the initial stage.

[0031] The microprocessor may be programmed to cause drive mechanism 36 to obtain a gap spacing 30 during the
initial stage which is about 75% to about 90% of the initial meat thickness for about 6% to about 13% of the total cooking
time. Further, the microprocessor may be programmed to cause drive mechanism 36 to obtain a gap spacing between
the cooking surfaces of the two platens during the secondary stage of the cooking that is in the range of from about 87%
to about 97% of the initial thickness of the meat item.

[0032] The predetermined time includes more than two and preferably five stages. In at least one point in time in an
initial thaw stage, gap spacing 30 is equal to the initial uncooked thickness of the meat 80. In at least one point in time
in a second sear stage, gap spacing 30 is less than the initial uncooked thickness of meat 80. In a third moisture release
stage, gap spacing 30 is again equal to the initial uncooked thickness of meat 80. In fourth and fifth cook stages, the
gap spacing 30 is less than the initial uncooked thickness of meat 80.

[0033] The microprocessor may be programmed to cause drive mechanism 36 to obtain a gap spacing 30 during the
various stages which is approximately the percentage of the initial meat thickness shown in the following table, which
also shows the approximate percentages of total cooking time represented by each stage:
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TABLE 1
Stage Sequence | Description Compression (Percentage of Initial uncooked thickness) | Cooking Time
1 Thaw 0% 6%
2 Sear 78% - 82% 13%
3 Moisture Release | 0% 1%
4 Cook 1 88% - 92% 40%
5 Cook 2 91% - 93% 40%

[0034] Itis understood thatdrive mechanism 36 may create a predetermined gap spacing between each set of opposed
upper and lower platens. Thus, the drive mechanism will operate until the opposed upper and lower platens have a
predetermined value which is typically entered into an input for the microprocessor. In obtaining the predetermined gap
spacing 30, drive mechanism 36 must exert a sufficient amount of pressure to render the gap spacing less than the
thickness of the meat. In the present invention, drive mechanism 36 is capable, for example, of applying a sufficient
force to a plurality of frozen hamburger patties 80 to reduce the thickness of the frozen hamburger patties by at least
about 25% from their nominal initial thickness. It should also be understood thatthe pressure applied and the compression
percentages shown in Table 1 are neither exact nor constant, as they will vary depending on the actual thickness of
individual patties or other food items. The figures shown in Table 1 are based on a nominal initial thickness for a particular
type of patty or other food item.

[0035] In one embodiment, as shown in FIGS. 2-3 and described in U.S. Patent No. 5,735,150, which is included by
reference herein, drive mechanism 36 comprises an arm portion 38 and a bearing portion 40 which supports upper
platen 16, a feed screw assembly 42, and a motor with a brake 44, a pair of cam rollers 46 which are rotatably attached
to a pair of cam roller supports 48 on a corresponding position of arm portion 38, and a microprocessor (not shown).
[0036] Arm portion 38 comprises a shaft support portion 50 rotatably supported by bearing portion 40, a platen support
52 for supporting upper platen 16, and a cam operation portion 54 attached to a first and a second end of arm portion
38 for respectively placing shaft support portion 50 therebetween. Arm portion 38 is designed to rotate from a generally
horizontal position, as shown by platens 16,18 in FIG. 4A, to an open position 56 as shown by platens 16,18’ in FIG. 2.
Additionally, bearing portion 40 and arm portion 38 are designed so as to not be rotated counterclockwise beyond closed
position 28. After reaching the generally horizontal position, bearing portion 40 and arm portion 38 may move vertically
downward or upward as desired to adjust gap spacing 30 while maintaining upper platen 16 parallel with lower platen 18.
[0037] Feed screw assembly 42 comprises a feed screw shaft 58 which extends vertically through a feed screw nut
support 60 and a lower frame 62 disposed on a lower rear portion 64 of housing 12. Feed screw shaft 58 is designed
s0 as to penetrate rotatably a feed screw support 65 attached to lower frame 62. Additionally, feed screw shaft 58 is
adapted to be rotationally driven by motor 44, which is typically attached to lower frame 62. Additionally, feed screw
assembly 42 comprises a feed screw nut 66 which engages feed screw shaft 58. Feed screw nut 66 is supported by
feed screw nut support 60. Feed screw nut support 60 moves with feed screw nut 66 as feed screw nut 66 travels along
feed screw shaft 58. Bearing portion support shafts 68 are installed respectively on both sides of feed screw nut support
60. Each bearing support shaft 68 is adapted to be moved vertically through a direct acting bearing 70 and a second
direct acting bearing 72 as the feed screw nut support 60 moves.

[0038] A corresponding bearing portion 40 is connected to an upper end 74 of each bearing support shaft 68. As such,
bearing portion 40 is moved up and down as bearing support shaft 68 moves up and down. A rotary encoder 76 is
attached to the lower frame and is rotated by the revolution of motor 44 by a belt 78. Rotary encoder 76 generates an
electric pulse in proportion to its rotation.

[0039] The microprocessor of grill 10 comprises a motor control circuit for controlling the motion of the motor 44, a
counter for receiving and computing the electric pulse from rotary encoder 76, and a comparator circuit. Also, the
microprocessor typically comprises a desired distance setting circuit for setting gap spacing 30 between upper platen
16 and lower platen 18. For example, in operation, the user may input a desired gap spacing value which represents
the desired gap spacing 30 between an opposed upper platen 16 and lower platen 18 into the comparator circuit through
the desired distance setting circuit by operating a position switch arranged on a lower operation panel of the housing 12.
[0040] In operation, to open the griddle from closed position 28 to an open position 56, the user may actuate a raise
switch of an upper operation panel on clamshell grill 10. Thereafter, a command for opening one platen, and preferably
upper platen 16 with respect to lower platen 18, is inputted into the motor control circuit. The motor control circuit, in
response, actuates motor 44 to revolve in the designated direction. As the motor 44 revolves, feed screw shaft 58 is
rotated in the designated direction and feed screw nut 66 engages with feed screw shaft 58 and moves in the designated
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direction, as in for example an upper direction. Consequently, feed screw nut support 60 and bearing portion support
shafts 68 are also moved upward from a lower position.

[0041] As bearing portion support shafts 68 are moved upward, bearing portions 40 are also moved upward such that
arm portion 38, supported by bearing portions 40, is also moved upward. Arm portion 38 thus holds and supports upper
platen 16 and maintains upper platen 16 in generally horizontal position, relatively parallel to lower platen 18. While
being moved upward, cam operation portion 54 of arm portion 38 begins to contact a corresponding cam roller 46
arranged on the back portion of the housing 12. Because the position of the cam roller 46 is fixed, a pressing force is
applied to the cam operation portion 54 of arm portion 38 in a downward (clockwise) direction such that arm portion 38
is rotated clockwise around shaft portion 50, which is supported by bearing portion 40.

[0042] When arm portion 38 is rotated, a number of electric pulses proportional to the number of revolutions of motor
44 are added to the counter by rotary encoder 76. For example, an upper limit of the count value which corresponds to
the travel of bearing portion 40 and upper platen 16 is set in the counter. The counter incrementally counts the electric
pulses from rotary encoder 76. When the counter reaches the upper limit of the count value set previously, a command
for stopping the motor is issued to the motor control circuit to stop the driving motion of motor 44. As a result, upper
platen 16 is automatically stopped and held in the desired open position.

[0043] Thereafter, to move an opposed upper platen 16 and lower platen 18 into closed position 28, the user may
input at least one desired gap spacing 30 suitable for the meat item or items to be cooked and the length of cooking
time at the selected gap spacing into the microprocessor. Subsequently, any other gap spacing 30 and stage period
may be inputted, such as for example a secondary stage of cooking as described herein.

[0044] To close upper platen 16 with respect to lower platen 18, a command is communicated to the motor control
circuit. The motor control circuit rotatively drives motor 44 in the reverse direction of that discussed above. Consequently,
feed screw shaft 58 is rotated in the reverse direction of that discussed above and feed screw nut 66 which engages
feed screw shaft 58 is moved downward along feed screw shaft 58. As a result, bearing portion support shafts 68 also
are moved downward from an upper position. As bearing portion support shafts 68 are moved downward, bearing
portions 40 are also moved downward, and arm portion 38 supported by bearing portions 40 begins to be rotated, along
with a corresponding upper platen 16 in a counterclockwise direction around shaft support portion 50.

[0045] The counterclockwise rotation of arm portion 38 is executed by the self-weight of upper platen 16 and is designed
to be stopped at generally horizontal position where upper platen 16 is parallel to lower platen 18 with gap spacing 30
there between. When bearing portion support shafts 68 are moved down further after the upper platen 16 becomes
parallel to lower platen 18, upper platen 16 is moved downward in the direction to reduce gap spacing 30 as desired
while maintaining upper platen 16 in parallel relation to lower platen 18. Alternatively, gap spacing 30 may be increased
by moving upper platen 16 and lower platen 18 further apart from one another.

[0046] While bearing portion support shafts 68 are moved down, the number of electric pulses proportional to the
number of revolutions of the motor 44 is added to the counter by rotary encoder 76. The counter decrementally counts
the electric pulses from rotary encoder 76. In particular, the counter decreases the number of electric pulses generated
by rotary encoder 76 from the upper limit of the count value set previously. The counter outputs the current count value
to the comparator circuit. The comparator circuit compares this count value with the gap spacing value set by the operator.
When both values become equal, a motor stop command is issued to the motor control circuit to stop the driving of motor
44. Therefore, upper platen 16 is automatically stopped and held at the desired gap spacing 30. Gap spacing 30 between
upper platen 16 and lower platen 18 at such time is equal to the desired value set by the operator.

[0047] A cook timer may specify a predetermined selectable cooking time for the meat product. Once the cooking time
has passed, upper platen 16 can be automatically raised and rotated to be moved to open position 56, and the user is
notified of the end of the cooking time by a buzzer alarm, or other suitable audio or visual alarm. Alternatively, the gap
spacing can be further increased or decreased as desired. When the operator is notified that the cooking is finished, the
cooked meat product can be removed from griddle 14. The distance between opposed upper platen 16 and lower platen
18 may be precisely and automatically set to an arbitrary value, for example, between 5 mm and 20 mm by selecting
the appropriate relation between a screw pitch of the feed screw shaft 58 and the number of electric pulses generated
by the rotary encoder 76.

[0048] It is understood that in the grill and method of the present invention, one of platens 16,16’, 18,18 may be
movable while an opposed one of platens 16, 16’, 18, 18’ remains stationary. For example, as shown in FIG. 2, upper
platen 16 is movable with respect to lower platen 18 which is stationary. Alternatively, lower platen 18 could move with
respect to upper platen 16 or both upper platen 16 and lower platen 18 could move with respect to one another. It is
critical only that the upper and lower platens 16,18 are directly opposed to one another when in a closed position 28
such that any meat item placed between platens 16,18 is not damaged between the platens.

[0049] Further, it is understood that the above description of a microprocessor and drive mechanism 36 constitute
one embodiment of grill 10 in the present invention. Alternatively, any other microprocessor and drive mechanism 36
may be provided which is capable of adjusting a gap spacing between opposed upper and lower platens on a grill at a
predetermined time.
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[0050] Typically, meat is frozen when placed on lower cooking surfaces 26,26 of lower platens 18,18'. Meat may be
any one of hamburger patties, sausage patties, vegetable burgers, steak items or the like, but are typically frozen
hamburger patties 80. Hamburger patties 80 often come in two sizes: a 0.11 Kg (1/4 |b.)

burger having a pre-cooked weight of about 0.11 Kg (0.25 Ibs.) and 0.045 Kg (1/10 Ib.) burgers having a pre-cooked
weight of about 0.045 Kg (0.10 Ibs.). Generally, hamburger patties 80 are placed on lower cooking surfaces 26, 26’ of
lower platens 18, 18’ in an array, as in a 3 x 3 array, as shown in FIG. 1, such that when platens 16,18 are moved into
closed position 28, hamburger patties 80 are oriented such that a top and bottom surface of each hamburger patty 80
opposes the platen cooking surfaces. Once placed on lower platen 18, hamburger patties 80 are maintained between
platens 16, 18 to cook the meat for a predetermined cooking time.

[0051] FIG. 5 shows aflow diagramiillustrating a two-stage method for cooking on a grill meat having an initial uncooked
thickness in accordance with the present invention. The methods as will be described below may be performed on a
grill of the type as described herein or any other grill having two opposed cooking surfaces may be modified to practice
the invention. Other suitable grills include but are not limited to those devices disclosed by U.S. Patent Nos. 6,016,743,
5,910,207, 5,755,150, and 5,569,478, each of which are incorporated by reference herein.

[0052] Initially, the meat, which is typically frozen meat, is located between two opposed platens 16, 18, the opposed
platens each having opposed cooking surfaces 24, 26 and the opposed cooking surfaces 24, 26 define an adjustable
gap spacing 30. Gap spacing 30 between platens 16,18 is adjusted so that during an initial stage of the cooking, the
gap spacing is less than the initial uncooked thickness of the meat, and during a secondary stage of the cooking after
the initial stage, the gap spacing 30 between the platens 16,18 is increased

but is still less than the initial uncooked thickness of the next item. The particular magnitude of each gap spacing during
the cooking of the meat will be further discussed in detail below. Typically, the temperature of upper platens 16,16’ are
set to about 218 degrees Celsius (425° F) and the temperature of lower platens 18,18’ are set to about 168 degrees
Celsius (355°F).

[0053] The presentinvention enables a number of meat products to be thoroughly and uniformly cooked on a clamshell
grill or the like within a predetermined cooking time. The predetermined cooking time comprises at least the initial stage
and the secondary stage. In at least one point in time in the initial stage, one or both of opposed upper platens 16, 16
and lower platens 18, 18’ are moved with respect to one another such that the gap spacing 30 therebetween is less than
the initial uncooked thickness of the meat. In at least one point in time in the secondary stage, one or both of opposed
upper platens 16, 16" and lower platens 18, 18" are moved with respect to one ancther such that the gap spacing 30
therebetween is less than the initial uncooked thickness of the meat and is greater than the smallest gap spacing in the
initial stage.

[0054] FIG. 4A illustrates a hamburger patty 80 placed between an opposed upper platen 16 and a lower platen 18,
wherein FIG. 4A upper platen 16 is being caused to lower with respect to lower platen 18, such as by drive mechanism
36 as described herein. As shown in FIG. 4A, upper platen 16 has yet to come into contact with hamburger patty 80,
thus the height of gap spacing 30a is still greater than the initial thickness of the hamburger patty 80. As is also shown
by FIG. 4A, upper platen 16 is maintained in a generally horizontal position relative

to lower platen 18, thus upper platen 16 may be lowered with respect to lower platen 18 while being maintained in direct
opposition to lower platen 18.

[0055] FIG. 4B illustrates a hamburger patty at a point in time of the initial stage of its cooking period. As shown in
FIG. 4B, during the initial stage, an opposed upper platen 16 and lower platen 18 have a gap spacing 30b which is less
than the thickness of hamburger patty 80. Preferably, gap spacing 30b during the initial stage is in the range of from
about 75 to 90% of the initial thickness of the meat, and more preferably is from about 83 to 86% of the initial thickness
of the meat.

[0056] It is understood that hamburger patty 80 must have the gap spacing 30b, shown in FIG. 4B at least for some
period of time, however long or short, at some point of time in the initial stage. However, the initial stage may include
other additional time periods or stages wherein the gap spacing is different from that shown in FIG. 4B. For example,
the initial stage may be characterized by an initial cooking period where the upper and lower platens 16, 18 contact top
and bottom of hamburger patty 80 respectively to pre-heat hamburger patty 80, but the gap spacing is greater than that
shown in FIG. 4B. Thus, there could be another stage which precedes the initial stage where the meat is pre-heated. In
another embodiment, the gap spacing (not shown) may be greater than the thickness of the meat at a point of time of
the initial stage.

[0057] The duration of the initial stage may be from 0-100% of the predetermined cooking time of the meat product.
In one embodiment, the total cooking time for meat, such as hamburger patties, for the initial stage is about 6% to about
13% of the cooking time for the meat product. It is contemplated, however, that if the meat items were cooked in this
initial stage for the entire duration of the cooking time, the meat would likely sear on a top or bottom surface due to the
initial and substantial temperature difference between the cooking surfaces and the meat items, and the meat items
may become relatively dry during the cooking.

[0058] By subjecting the meat items to at least one secondary stage wherein gap spacing 30b is relaxed, the meat is
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allowed to expand from its compressed state. In this way, the cooked meat items are evenly cooked throughout, contain
their desired moisture and texture, and do not have the typical searing of the once-frozen meat. The secondary stage
typically occurs after the initial stage, and is more particularly illustrated by FIG. 4C. In at least one point in time in the
secondary stage, upper platen 16 and lower platen 18 have a gap spacing 30c which is greater than the smallest gap
spacing 30b of the initial stage. Gap spacing 30c in the secondary stage at this point in time is still less than the initial
uncooked thickness of hamburger patty 80. However, it is clear that in the secondary stage, gap spacing 30c is relaxed
such that the meat can expand and may be cooked uniformly without substantial dehydration of the meat or searing of
the meat. In a preferred embodiment, gap spacing 30c during the secondary stage is in the range of from about 87% to
97% of the initial meat thickness, and more preferably in the range of from about 88% to about 95%

[0059] It is understood that the hamburger patty must be cooked with the gap spacing 30c, shown in FIG. 4C, at least
for some period of time, however long or short, in the secondary stage. However, the secondary stage may have other
time periods wherein the gap spacing is different from that shown in FIG. 4C. For example, the secondary stage may
be characterized by a period where the upper and lower platens have a gap spacing (not shown) which is greater than
the thickness of the meat at another point of time of the secondary stage. Further, the secondary stage may be charac-
terized by a relaxing of the gap spacing at any point in time with the secondary stage.

[0060] The duration of the secondary stage may be from 0-100% of the predetermined cooking time of the meat
product. in a preferred embodiment, the total cooking time for meat, such as frozen hamburger patties, for the secondary
stage constitutes about 87% to about 94% of the cooking time for the meat product.

[0061] Further, as shown in FIGS. 4A-C and FIG. 5, in a preferred embodiment, hamburger patties 80 are subjected
to cooking in the initial stage, and thereafter the secondary stage in sequential stages. However, the predetermined
cooking time may alternatively comprise multiple stages. For example, the meat could be subjected to an initial stage,
a secondary stage, returned to the initial stage, and thereafter cooked in a secondary stage. The number of stages is
not limited by the present invention.

[0062] For example, FIG. 6 shows a flow diagram illustrating a five-stage method for cooking meat on a grill. The
method may be performed on a grill of the type described herein, or any other grill having two opposed cooking surfaces
may be modified to practice the invention. The stages are characterized by the gap spacing and resulting compression
by of the meat as well as the preferred cooking times set forth above in Table 1. The combination of gap spacings and
cooking times in the stages shown in Table 1 have been found to be particularly advantageous for cooking frozen
hamburger patties (with cooking surface temperatures as described herein) to obtain consistent, uniform cooking without
dehydration. Of course, the number of stages and the gap spacing and duration of each stage may be adjusted for
different types of meat or other food products.

Claims

1. A method of cooking on a grill (10) a food product (80) having an initial uncooked thickness, the grill (10) having
upper and lower platens (16, 18) wherein each platen has an opposable cooking surface (24, 26) comprising:

placing the food product (80) on the lower platen cooking surface (26);

closing atleast one of the platens so that the platen cooking surfaces (24, 26) are in adirect opposed relationship
(28),

the opposed cooking surfaces (24, 26) defining a gap spacing (30) therebetween that is adjustable; and
adjusting the gap spacing (30) between the opposable cooking surfaces (24, 26) so that during an initial stage
of the cooking the gap spacing (30) is less than a nominal initial uncooked thickness of the food product (80)
and during a secondary stage of the cooking, after the initial stage of the cooking, the gap spacing (30) between
the platens (16, 18) is increased and is less than the nominal initial uncooked thickness of the food product (80).

2. The method of claim 1 wherein the food product (80) is a hamburger patty having a top and a bottom and said
placing the food product (80) and moving at least one of the platens (16, 18) orients the hamburger patty so that
the top and bottom of the hamburger patty oppose the platen cooking surfaces (24, 26).

3. The method of claim 1 wherein the gap spacing during said initial stage of the cooking is in the range of from about
75% to about 90% of the nominal initial thickness of the food product (80), preferably wherein the gap spacing during
said initial stage ofthe cooking is from about 83% to about 86% of the nominalinitial thickness of the food product (80).

4. The method of claim 1 wherein the gap spacing (30) during the secondary stage of the cooking is in the range of
from about 87% to about 97% of the nominal initial thickness of the food product (80), preferably wherein the gap
spacing (30) during the secondary stage of the cooking is in the range of from about 88% to about 95% of the
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nominal initial thickness of the food product (80).
The method of claim 1 wherein the food product (80) is frozen when placed on the lower platen cooking surface (26).

The method of claim 1 wherein the food product (80) has a cooking time and the initial stage constitutes about 6%
to about 13% of the cooking time for the food product (80).

The method of claim 1 wherein the food product (80) has a cooking time and the secondary stage constitutes from
about 87% to about 94% of the cooking time for the food product.

The method of claim 1 wherein during a portion of the initial stage the gap spacing (30) is increased so that it is
greater than the nominal initial thickness of the food product (80).

The method of claim 1 wherein during a portion of the secondary stage the gap spacing (30) is increased so that it
is greater than the nominal initial thickness of the food product (80).

The method of claim 1 wherein the gap spacing (30) is adjusted by applying a force to one or more of the platens
(16, 18) sufficient to squeeze the food product (80) and achieve the gap spacing (30) during the initial stage.

The method of claim 10 wherein the force required is in the range of about 1.38kPa to 2.41kPa.

The method of any preceding claim wherein the temperature of one of the opposed platens (16, 18) is about 168
degrees Celsius and the temperature of the other of the opposed platens (16, 18) is about 218 degrees Celsius
during all of the stages.

A grill (10) for cooking one or more food items (80), said food items (80) having an initial uncooked thickness,
comprising:

upper and lower opposed platens (16, 18), each having an opposable cooking surface (24, 26) wherein at least
one of the platens (16, 18) is mounted for movement toward and away from the other platen for defining an
adjustable gap spacing (30) between the opposable cooking surfaces (24, 26);

adjusting means for adjusting the gap spacing (30) between the opposable cooking surfaces (24, 26) during
the cooking of a food item located between the platens (16, 18) the adjusting means being configured to provide,
during an initial stage of the cooking, a gap spacing (30) less than the nominal initial uncooked thickness of the
food item, and, during a secondary stage of the cooking, after the initial stage of the cooking, an increased gap
spacing (30) between the platens (16, 18) thatis less than the nominal initial uncooked thickness of the food item.

The grill (10) of claim 13 wherein the temperature of one of the cooking surfaces (24, 26) is about 168 degrees
Celsius and the temperature of the other one of the cooking surface is about 218 degrees Celsius.

Patentanspriiche

1.

Verfahren zum Kochen eines Lebensmittelprodukts (80) mit einer anfanglichen Rohdicke auf einem Grill (10), wobei
der Grill (10) obere und untere Platten (16, 18) hat, wobei die Platten jeweils eine Kochflache (24, 26) haben, die
einander gegeniberstellbar sind, umfassend:

Legen des Lebensmittelprodukts (80) auf die Kochflache (26) der unteren Platte;

Schliefen wenigstens einer der Platten, so dass die Kochflachen (24, 26) der Platten sich in einer direkt ge-
geniberliegenden Beziehung (28) befinden,

wobei die einander gegenilberliegenden Kochflachen (24, 26) zwischen sich einen Spaltabstand (30) definieren,
der einstellbar ist; und

Einstellen des Spaltabstands (30) zwischen den einander gegenlberstellbaren Kochflachen (24, 26), so dass
der Spaltabstand (30) wahrend einer anfanglichen Phase des Kochens kleiner als eine Nenn-Anfangsrohdicke
des Lebensmittelprodukts (80) ist und der Spaltabstand (30) zwischen den Platten (16, 18) w&hrend einer
sekunddren Phase des Kochens nach der anfanglichen Phase des Kochens vergrdRRert wird und kleiner als die
Nenn-Anfangsrohdicke des Lebensmittelprodukts (80) ist.
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Verfahren nach Anspruch 1, wobei das Lebensmittelprodukt (80) ein Hacksteak mit einer Oberseite und einer
Unterseite ist und das genannte Legen des Lebensmittelprodukts (80) und Bewegen von wenigstens einer der
Platten (16, 18) das Hacksteak so ausrichtet, dass die Oberseite und die Unterseite des Hacksteaks den Kochflachen
(24, 26) der Platten gegenlberliegen.

Verfahren nach Anspruch 1, wobei der Spaltabstand wahrend der genannten anfanglichen Phase des Kochens im
Bereich von etwa 75 % bis etwa 90 % der Nenn-Anfangsrohdicke des Lebensmittelprodukts (80) ist, vorzugsweise
wobei der Spaltabstand wahrend der genannten anfianglichen Phase des Kochens von etwa 83 % bis etwa 86 %
der Nenn-Anfangsrohdicke des Lebensmittelprodukts (80) ist.

Verfahren nach Anspruch 1, wobei der Spaltabstand (30) wahrend der sekundaren Phase des Kochens im Bereich
von etwa 87 % bis etwa 97 % der Nenn-Anfangsdicke des Lebensmittelprodukts (80) ist, vorzugsweise wobei der
Spaltabstand (30) wahrend der sekundaren Phase des Kochens im Bereich von etwa 88 % bis etwa 95 % der Nenn-
Anfangsrohdicke des Lebensmittelprodukts (80) ist.

Verfahren nach Anspruch 1, wobei das Lebensmittelprodukt (80) gefroren ist, wenn es auf die Kochflache der
unteren Platte (26) gelegt wird.

Verfahren nach Anspruch 1, wobei das Lebensmittelprodukt (80) eine Garzeit hat und die Anfangsphase etwa 6 %
bis etwa 13 % der Garzeit fir das Lebensmittelprodukt (80) bildet.

Verfahren nach Anspruch 1, wobei das Lebensmittelprodukt (80) eine Garzeit hat und die sekundére Phase von
etwa 87 % bis etwa 94 % der Garzeit fir das Lebensmittelprodukt bildet.

Verfahren nach Anspruch 1, wobei der Spaltabstand (30) wahrend eines Teils der Anfangsphase vergrofiert wird,
s0 dass er grolier als die Nenn-Anfangsrohdicke des Lebensmittelprodukts (80) ist.

Verfahren nach Anspruch 1, wobei der Spaltabstand (30) wahrend eines Teils der sekundaren Phase vergroRert
wird, so dass er groRer als die Nenn-Anfangsrohdicke des Lebensmittelprodukts (80) ist.

Verfahren nach Anspruch 1, wabei der Spaltabstand (30) durch Anwenden einer Kraft auf eine oder mehr der Platten
(16, 18) eingestellt wird, die ausreicht, um das Lebensmittelprodukt (80) zu quetschen und den Spaltabstand (30)
wahrend der Anfangsphase zu erreichen.

Verfahren nach Anspruch 10, wobei die erforderliche Kraft im Bereich von etwa 1,38 kPa bis 2,41 kPa ist.

Verfahren nach einem der vorhergehenden Anspriiche, wobei wahrend aller Phasen die Temperatur von einer der
einander gegenibergestellten Platten (16, 18) etwa 168 Grad Celsius ist und die Temperatur der anderen der
einander gegenibergestellten Platten (16, 18) etwa 218 Grad Celsius ist.

Grill (10) zum Kochen von einem oder mehr Lebensmittelartikeln (80), wobei die genannten Lebensmittelartikel (80)
eine anfangliche Rohdicke haben, umfassend:

obere und untere Platten (16, 18), die jeweils eine Kochflache (24, 26) haben, die einander gegeniberstellbar
sind, wobei wenigstens eine der Platten (16, 18) zur Bewegung zu der anderen Platte hin und von ihr weg
montiertist zum Definieren eines einstellbaren Spaltabstands (30) zwischen den einander gegeniberstellbaren
Kochflachen (24; 26);

ein Einstellmittel zum Einstellen des Spaltabstands (30) zwischen den einander gegeniiberstellbaren Kochfla-
chen (24, 26) wahrend des Kochens eines Lebensmittelartikels, der zwischen den Platten (16, 18) liegt, wobei
das Einstelimittel zum Bereitstellen eines Spaltabstands (30), der kleiner als die Nenn-Anfangsrohdicke des
Lebensmittelartikels ist, wahrend einer anfanglichen Phase des Kochens und eines vergroerten Spaltabstands
(30) zwischen den Platten (16, 18), der kleiner als die Nenn-Anfangsrohdicke des Lebensmittelartikels ist,
wahrend einer sekundaren Phase des Kochens nach der anfanglichen Phase des Kochens konfiguriert ist.

Grill (10) nach Anspruch 13, wobei die Temperatur von einer der Kochflachen (24, 26) etwa 168 Grad Celsius und
die Temperatur der anderen der Kochflachen etwa 218 Grad Celsius ist.
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Revendications

1.

10.

1.

12.

13.

Procédé de cuisson sur un gril (10) d’'un produit alimentaire (80) ayant une épaisseur initiale non cuite, le gril (10)
comportant des plaques supérieure et inférieure (16, 18), chaque plague comportant une surface de cuisson op-
posable (24, 26), comprenant de :

placer le produit alimentaire (80) sur la surface de cuisson de la plaque inférieure (26) ;

fermer au moins I'une des plaques de sorte que les surfaces de cuisson des plaques (24, 26) soienten opposition
directe (28),

les surfaces de cuisson opposées (24, 26) définissant un espacement (30) entre elles qui est réglable; et
régler 'espacement (30) entre les surfaces de cuisson opposables (24, 26) de sorte que pendant une phase
initiale de la cuisson, 'espacement (30) soit inférieur a 'épaisseur initiale non cuite nominale du produit alimen-
taire (80), et pendant une phase secondaire de la cuisson, aprés la phase initiale de la cuisson, 'espacement
(30) entre les plagues (16, 18) soit augmenté et soit inférieur a I'épaisseur initiale non cuite nominale du produit
alimentaire (80).

Procédé selon la revendication 1, dans lequel le produit alimentaire (80) est une galette de hamburger ayant un
dessus et un dessous et ledit placement du produit alimentaire (80) et le déplacement d’au moins I'une des plaques
(16, 18) orientent la galette de hamburger de sorte que le dessus et le dessous de la galette de hamburger sont
face aux surfaces de cuisson des plaques (24, 26).

Procédé selon la revendication 1, dans lequel I'espacement pendant ladite phase initiale de cuisson est dans la
plage d’environ 75 % a environ 90 % de I'épaisseur initiale nominale du produit alimentaire (80), de préférence dans
lequel 'espacement pendant ladite phase initiale de la cuisson représente environ 83 % a environ 86 % de I'épaisseur
initiale nominale du produit alimentaire (80).

Procédé selon la revendication 1, dans lequel 'espacement (30) pendant la phase secondaire de la cuisson est
compris entre environ 87 % et environ 97 % de |'épaisseur initiale nominale du produit alimentaire (80), de préférence
dans lequel 'espacement (30) pendant la phase secondaire de la cuisson se situe dans la plage d’environ 88 % a
environ 95 % de I'épaisseur initiale nominale du produit alimentaire (80) .

Procédé selon larevendication 1, dans lequel le produit alimentaire (80) est congelé lorsqu'il est placé sur la surface
de cuisson de la plaque inférieure (26).

Procédé selon la revendication 1, dans lequel le produit alimentaire (80) a un temps de cuisson et la phase initiale
représente environ 6 % a environ 13 % du temps de cuisson du produit alimentaire (80).

Procédé selon larevendication 1, dans lequel le produit alimentaire (80) a untemps de cuisson et la phase secondaire
représente environ 87 % a environ 94 % du temps de cuisson du produit alimentaire.

Procédé selonlarevendication 1,dans lequel, pendant une partie de la phase initiale, 'espacement (30) estaugmenté
de maniere a étre supérieur a 'épaisseur initiale nominale du produit alimentaire (80).

Procédé selon la revendication 1, dans lequel, pendant une partie de la phase secondaire, 'espacement (30) est
augmenté de maniére a étre supérieur a I'épaisseur initiale nominale du produit alimentaire (80).

Procédé selon la revendication 1, dans lequel 'espacement (30) est réglé en appliquant une force sur 'une ou
plusieurs des plagues (16, 18), qui soit suffisante pour presser le produit alimentaire (80) et atteindre I'espacement
(30) pendant la phase initiale.

Procédé selon larevendication 10, dans lequel la force requise se situe dans la plage d’environ 1,38 kPa a 2,41 kPa.
Procédé selon I'une quelconque des revendications précédentes, dans lequel la température de I'une des plaques
opposées (16, 18) est d'environ 168 degrés Celsius et la température de 'autre des plaques opposées (16, 18) est

d’environ 218 degrés Celsius pendant toutes les phases.

Grill (10) pour cuire un ou plusieurs produits alimentaires (80), lesdits produits alimentaires (80) ayant une épaisseur
initiale non cuite, comprenant :
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des plaques opposées supérieure et inférieure (16, 18), chacune ayant une surface de cuisson opposable (24,
26), dans lequel au moins I'une des plaques (16, 18) est montée de maniére a pouvoir étre rapprochée et
écartée de 'autre plaque afin de définir un espacement réglable (30) entre les surfaces de cuisson opposables
(24, 26) ;

des moyens de réglage pour régler 'espacement (30) entre les surfaces de cuisson opposables (24, 26) pendant
la cuisson d'un produit alimentaire situé entre les plaques (16, 18), les moyens de réglage étant configurés
pour fournir, pendant une phase initiale de la cuisson, un espacement (30) inférieur a I'épaisseur initiale non
cuite nominale du produit alimentaire et, pendant une étape secondaire de la cuisson, aprés la phase initiale
de la cuisson, un espacement augmenté (30) entre les plaques (16, 18) qui est inférieur a I'épaisseur initiale
non cuite nominale du produit alimentaire.

14. Gril (10) selon la revendication 13, dans lequel la température de 'une des surfaces de cuisson (24, 26) est d’environ
168 degrés Celsius et la température de I'autre des surfaces de cuisson est d’environ 218 degrés Celsius.

12
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Fig. 5

LOCATE MEAT BETWEEN OPPOSED
PLATENS OF GRILL

V]

OBTAIN A FIRST STAGE GAP SPACING :
FIRST STAGE GAP SPACING < INITIAL MEAT THICKNESS |

i

OBTAIN A FIFTH STAGE GAP SPACING
SECONDARY STAGE GAP SPACING < INITIAL MEAT THICKNESS
SECONDARY STAGE GAP SPACING > SMALLEST INITIAL STAGE GAP SPACING |
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Fig. 6

LOCATE MEAT BETWEEN OPPOSED
PLATENS OF GRILL

Y
OBTAIN A FIRST STAGE GAP SPACING
FIRST STAGE GAP SPACING = INITIAL MEAT THICKNESS |

l

. OBTAIN A SECOND STAGE GAP SPACING
SECOND STAGE GAP SPACING < INITIAL MEAT THICKNESS |

OBTAIN A THIRD STAGE GAP SPACING
THIRD STAGE GAP SPACING = INITIAL MEAT THICKNESS

i

OBTAIN A FOURTH STAGE GAP SPACING
FOURTH STAGE GAP SPACING < INITIAL MEAT THICKNESS
FOURTH STAGE GAP SPACING > SECOND STAGE GAP SPACING

OBTAIN A FIFTH STAGE GAP SPACING
FIFITH STAGE GAP SPACING < INITIAL MEAT THICKNESS
FIFTH STAGE GAP SPACING » FOURTH STAGE GAP SPACING
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