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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention generally relates to broilers for batch cooking having particular use in quick serve and fast food
restaurants, and more particularly to an electric broiler for broiling batches of various food products by utilizng electric heating
elements above and below the food to be cooked.

BACKGROUND OF THE INVENTION

[0002] Broilers having a continuously moving chain conveyor for moving food products past heating elements are known in the
fast food industry. Such broilers allow for the continuous sequential cooking of beef patties and other food products to
accommodate high demand periods in fast food restaurants. Conveyor broilers also increase the efficiency of kitchen operations
by uniformly cooking similar food products without continuous attention from the cook. U.S. published application No.
2006/0257542, entitted AUTOMATIC BROILER FOR VARIABLE BATCH COOKING, describes a conveyor broiler in which the
heating elements are gas burners for flame broiling food products.

[0003] US 3161755 describes a range having an oven having an open bottom and having a space below the bottom, the range
having side walls forming the sides of the oven and the space. The oven has a heating unit comprising a tray, heat insulation on
the bottom of the tray, a reflector pan on the insulation, and a heating element within the pan. The oven also has means for
removably supporting the unit across the bottom with the element within the oven and for removably supporting the unit inverted
across the bottom with the element within the space. The oven also includes a broiler unit comprising a tray having an upper open
side facing the bottom, and means supporting the last-mentioned tray in the space beneath the inverted heating unit.

[0004] An alternative oven arrangement is described in US 3270660. In this oven, sheathed resistance heaters of a size
sufficiently small to be self-supporting when firmly attached to a plug means by which they are connected into appliance outlets in
the oven.

[0005] In the oven of EP0253278 a dividing plate may be used to alter the volume of the cooking chamber. Aheating element for
bottom heating is integrated into the dividing plate.

[0006] A need exists for an improved conveyor broiler in which the heating elements are powered by electricity rather than gas,
since gas is not available in a substantial number of territories.

SUMMARY OF THE INVENTION

[0007] According to the present invention there is provided an electric broiler comprising: a housing having a top, bottom, front,
back and opposite sides, a cooking chamber in the housing, a cooking surface in the cooking chamber, an upper heat source in
the cooking chamber above the cooking surface, a lower heat source in the cooking chamber below the cooking surface, an
electrical circuit for providing electrical power to the upper and lower heat sources, said electrical circuit including at least one
quick connect/disconnect connector on the housing, said lower heat source comprising a removable heating module having an
electric heating element and a quick connect/disconnect connector for quick electrical connection and disconnection of said
electric heating element to and from said quick connect/disconnect connector on the housing, and a module holder on the
housing for holding said removable heating module, said heating module being movable from a first position in which the heating
element is in the module holder and operable to heat the cooking chamber to a second position in which the heating module is
removed from the module holder to permit replacement of the module; wherein said heating module comprises a frame holding
said heating element, and wherein said module holder is configured for holding the frame in a position in which the heating
element projects forward into the cooking chamber, wherein said cooking chamber comprises multiple cooking zones having
different heat requirements, and further comprising a plurality of said removable heating modules having different heating
configurations for meeting said different heat requirements, and a plurality of different locations on said module holder, each
location corresponding to a particular cooking zone; wherein a conveyor defining said cocking surface is provided inside the
housing for transporting food items through the cooking chamber.
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[0008] Other objects and features of this invention will be in part apparent and in part pointed out hereinafter in the specification
and claims of this application.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]
Fig. 1 is a perspective of an electric broiler of this invention;
Fig. 2 is a front view of the broiler with parts removed to show details inside a cooking chamber of the broiler;

Fig. 3 is an enlarged portion of Fig. 2 showing a cooking surface and upper and lower heat sources above and below the cooking
surface;

Fig. 4 is a schematic view showing different cooking zones in the cooking chamber;

Fig. 5 is a perspective of a first removable heating module of the lower heat source of the broiler;
Fig. 6 is a perspective of a second removable heating module of the lower heat source of the broiler;
Fig. 7 is a perspective of a third removable heating module of the lower heat source of the braoiler;
Fig. 8 is a perspective of a module holder of the broiler;

Fig. 9 are views showing a key system for preventing operation of a heating module at a location on the module holder not suited
for that heating module;

Fig. 10 is a perspective of a bracket for locating the front ends of heating elements of the heating modules;

Ei

g. 11 is a rear perspective of the broiler with a back panel and terminal covers removed;

Ei

g. 12 is a rear elevation view of Fig. 11;

Fi

g. 13 is an enlarged portion of Fig. 11 showing the removable modules in place in the module holder;

Fi

g. 14 is an enlarged portion of Fig. 12 showing the removable modules in place in the module holder;

Fi

g. 15 is an enlarged portion of Fig. 11 showing electrical circuitry and quick connect/disconnect connectors;

Fig. 16 is a rear perspective of the broiler showing the terminal covers in place and the back panel exploded away from the
broiler;

Fig. 17 is a rear perspective of the broiler showing the terminal covers in place, the back panel removed, and parts broken away
to show details of how the lower terminal cover is releasably connected to the housing;

Fig. 18 is an enlarged portion of Fig. 17 showing additional details of the releasable connection between the lower terminal cover
and the housing;

Fig. 19 is a front perspective of back panel;

Fig. 20 is a view, with parts broken away, to show the releasable connection between the back panel and the housing;
Fig. 21 is a wiring diagram of the broiler of the first embodiment;

Fig. 21A is an expanded view of a portion of Fig. 21 showing the terminal block 404.

Fig. 21B is an expanded view of a portion of Figs. 21 and 22 showing the interface 242.

Fig. 21C is an expanded view of a portion of Figs. 21 and 22 showing the solid state relays 411 (SSR-1 to SSR-6).
Fig. 22 is an alternative wiring diagram of the broiler of the first embodiment;

Fig. 22A is an expanded view of a portion of Fig. 22 showing the terminal block 404A.

Fig. 23 is a rear perspective a second embodiment of the broiler;
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Fig. 24 is a left side elevation of the broiler of Fig. 23;
Fig. 25 is a view of similar to Fig. 23 but with a back panel of the broiler removed;
Fig. 26 is a view similar to Fig. 25 but with a terminal cover removed to show removable modules;

Fig. 27 is another rear perspective of a second embodiment of the broiler but with a terminal cover removed to show removable
modules;

Fig. 28 is a side perspective a second embodiment of the broiler but with a first access panel removed to show the electrical leads
from the heating modules connected to the interface;

Fig. 29 is a side perspective a second embodiment of the broiler similar to Fig. 28 but with first and second access panels
removed to show the circuit box;

Fig. 30 is an enlarged perspective of a portion of the broiler taken along lines 30-30 of Fig. 24 showing the second access panel
(side panel) sensor and second access panel actuator of an interlock.

Fig. 31 is a wiring diagram of the broiler of the second embodiment;

Fig. 31Ais an expanded view of a portion of Figs. 31 and 32 illustrating the interlocks and relay according to scenario 1, wherein
both the side and rear panels are properly in place.

Fig. 31B is an expanded view of a portion of Figs. 31 and 32 illustrating the interlocks and relay according to scenario 2, wherein
the second access panel is properly in place and the rear panel is not properly in place.

Fig. 31C is an expanded view of a portion of Figs. 31 and 32 illustrating the interlocks and relay according to scenario 3, wherein
the second access panel is not properly in place and the rear panel is properly in place.

Fig. 31D is an expanded view of a portion of Figs. 31 and 32 illustrating the interlocks and relay according to scenario 4, wherein
both the side and rear panels are not properly in place.

Fig. 31E illustrates the quick connect and disconnect of the modules of the heat source to the interface 624 by means of mating
complementary quick connect/disconnect connectors.

Fig. 31F is an expanded view of a portion of Figs. 31 and 32 showing the solid state relays 411F (SSR-1 to SSR-6).
Fig. 31G is an expanded view of a portion of Fig. 31 showing the terminal block 404G.

Fig. 32 is an alternative wiring diagram of the broiler of the second embodiment.

[0010] Corresponding reference characters indicate corresponding parts throughout the drawings.

DETAILED DESCRIPTION

[0011] Referring to Figs. 1-3, an electric broiler of the present invention is designated in its entirety at 30. In general, the broiler
30 comprises a housing 32 having a top 34, bottom 36, front 38, back 40 and opposite sides 44,46. The housing 32 contains a
cooking chamber 52. A conveyor 56 defining a cooking surface 58 (Fig. 3) is provided inside the housing for transporting food
items that have been cooked (e.g., beef patties) through the cooking chamber. In the illustrated embodiment, the conveyor 56 is
an endless chain conveyor having an upper generally horizontal reach defining the cooking surface 58 and a lower reach. Other
types of transport systems may be used. The front 38 of the housing 32 includes a front panel 60 having an opening 81 through
which food items may be loaded manually or automatically (e.g., by a suitable loading mechanism, not shown) into the cooking
chamber 52 for transport by the conveyor 56 to an outlet 62 at one side 44 of the housing. An upper heat source 66 is provided
above the cooking surface 58, and a lower heat source 68 is provided below the cooking surface. The broiler 30 includes an
electrical circuit 70 (e.g., as shown in Fig. 21) for providing electrical power to the upper and lower heat sources 66, 68. A control
panel 72 with an operator input 74 and visual display 76 is provided on the front 38 of the housing 32 adjacent the side 46 of the
housing opposite the outlet 62.

[0012] The cooking chamber 52 can be divided into multiple cooking zones Z1, Z2, Z3 (Fig. 4) having different heating
requirements. In the illustrated embodiment, the cooking chamber has a first cooking zone Z1 adjacent the outlet side 44 of the
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broiler, a second middle cooking zone Z2, and a third cooking zone Z3 adjacent the opposite side 46 of the broiler. Since cooler
ambient air is drawn through the outlet 62 and into zone Z1, it generally takes more heat to heat the first cooking zone Z1 than the
middle cooking zone Z2, and it takes lower heat density to heat the middle cooking zone than the third cooking zone Z3.
Therefore, the upper and lower heat sources 66, 68 are configured to meet the different heating requirements and to generate
different amounts of heat for the different cooking zones. The broiler may include more or less than three cooking zones.

[0013] The lower heat source 68 comprises at least one removable heating module. In the illustrated embodiment, three modules
82, 84, 86 are provided for the first, second and third cooking zones Z1, Z2 and Z3, respectively, but the number of zones and the
number of modules per zone can vary. The lower heat source can be controller independently from the upper heat source. Each
removable heating module 82, 84, 86 is movable from a first operative position (Figs. 1-4) in which the module is installed in the
housing 32 for operation to a second removed position (Figs.5-7) in which the module is removed from the housing to permit
replacement of the module with a replacement module.

[0014] In general, the modules 82, 84 and 86 have the same or similar components, as will be described. For convenience,
therefore, corresponding components of the three removable modules 82, 84, 86 are given the same reference numbers.

[0015] As shown in Figs. 5-7, each module 82, 84, 86 comprises a frame 90 and at least one electrical heating element 94
mounted on the frame. (As explained below, the configuration of the heating element 94 may vary from module to module, but
only one reference number 90 is used for convenience.) The frame 90 is elongate and generally channel-shaped, having
horizontal top and bottom walls 96, 98 and a vertical connecting wall or web 100. The frame 90 may have other configurations
without departing from the scope of this invention. Each heating element 94 is a tubular heating element comprising a sinuous coil
106 projecting out from the frame as a cantilever in a generally forward direction, and opposite ends extending in a rearward
direction through the web 100 of the frame between the top and bottom walls 96, 98. (As used here, "forward" and "rearward" are
relative to the front 38 and back 40 of the housing 32 of the broiler when the removable module is in its operative position in the
broiler.) The rearward ends of the turns of the coil 106 are supported by a U-shaped bracket 110 secured to the web 100 of the
frame at the front of the frame.

[0016] In the illustrated embodiment, the first heating module 82 adjacent the outlet 62 of the broiler, i.e., in the first cooking zone
Z1, has two heating elements 94, 94Ato provide more heat to this particular zone. The coils 106, 114 of the two heating elements
94, 94A are disposed one on top of the other. The second and third heating modules 84, 86 have one heating element 94 per
module. The heating elements 94, 94A in the heating modules 82, 84 and 86 are configured differently to provide the appropriate
different amounts of heat to the respective cooking zones Z1, Z2 and Z3. By way of example, the heating element configurations
may vary by the number of heating elements in a module and/or by the physical properties of the heating element, such as the
overall dimensions of the coil or other characteristics such as: turns in the coil, the spacing between the turns, the watt density,
and the coil outer diameter, all of which affect the amount of heat generated by the heating element.

[0017] As shown in Fig. 8 and 9, each module 82, 84, 86 of the lower heat source 68 is held by a module holder 120 comprising
a channel (also designated 120, for convenience) in the housing 32 at the rear of the cooking chamber 52. The channel 120
defines an elongate horizontal recess for receiving the frame 90 of the heating module. The channel frame has a generally
vertical web 124 and spaced apart upper and lower flanges 126, 128 extending rearward from the web. The web 124 of the
channel has a series of openings or "windows" 82W, 84W, 86W for receiving the heating modules 82, 84, 86, respectively, at
desired locations along the holder 120 corresponding to the different cooking zones Z1, Z2 and Z3. The top and bottom walls 96,
98 of each module frame 90 are configured for reception between respective upper and lower flanges 126, 128 of the module
holder 120 such that the heating element or elements 94, 94 A extend forward through a respective "window" and into the cooking
chamber 52 below the upper reach of the conveyor 56. When the heating module 82, 84, 86 is properly installed, the turns at the
forward end of the coil 106 of each heating element are received in openings 136 of a bracket 138 secured to the housing (Fig.
10). The openings 136 in the bracket 138 are positioned to insure that the heating element(s) 94, 94A is properly installed.

[0018] The module holder 120 shown in the drawings comprises a single channel extending across the back of the housing for
holding all three heating modules 82, 84, 86. However, it will be understood that the module holder could be any number of
separate channels or other devices for holding the heating modules. Further, the module holder can have other configurations
without departing from this invention.

[0019] A locking mechanism, generally designated 150 in Figs. 8 and 13, is provided for locking each heating module 82, 84, 86
in its stated first position in which it is operative to deliver heat to the cooking chamber 52. In the illustrated embodiment, the
locking mechanism 150 comprises three sets of mating locking components on the heating module 82, 84, 86 and on the module
holder 120, one set for each module. Each set includes over-center latch hooks 154 on the upper and lower flanges 126, 128 of
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the module holder and catches 158 on the top and bottom walls 96, 98 of the module frame 90 for catching respective bales 160
of the latch hooks. Optionally, spring pins 162 (Fig. 8) may be used to secure the latch hooks 154 in their latching position
against unintentional release. The number of locking components in each set may vary. By way of example, each set may include
only one latch hook 154 on the upper flange 126 of the module holder and only one catch 158 on the top wall 96 of the module
frame 90.

[0020] In another embodiment (not shown), the locking mechanism comprises mating cam components on the module frame 90
and on the module holder 120. By way of example, these components may include cams mounted for rotation on the upper and
lower flanges 126, 128 of the module holder 120 and cam followers comprising upper and lower portions of the module frame 90.
Other locking mechanisms may be used.

[0021] As previously noted, the three lower heating modules 82, 84, 86 have different heating element configurations (e.g.,
different numbers of heating elements and/or different coil sizes and/or different coil shapes) to supply different amounts of heat
to the three different cooking zones Z1, Z2 and Z3. Accordingly, a key system is provided for preventing installation of a heating
module 82, 84, 86 at a window location on the module holder 120 not suited for that heating module. In the illustrated embodiment
(see Fig. 9), the windows 82W, 84W, 86W in the module holder 120 have different sizes and shapes, and each window is
configured for receiving a heating module having a specific heating element configuration (e.g., humber of heating elements
and/or coil size and/or coil shape). In particular, the windows 82W, 84W, 86W corresponding to the first, second and third
removable heating modules 82, 84, 86 have widths W1, W2 and W3, respectively, and depths D1, D2 and D3, respectively. The
windows are dimensioned such that the first window 82W has a width W1 and depth D1 either or both of which closely correspond
to the width and depth of the heating elements 94, 94A of the first heating module 82 suitable for the first cooking zone Z1; the
second window 84W has a width W2 and depth D2 either or both of which closely correspond to the width and depth of the
heating element 94 of the second module suitable for the second cooking zone Z2; and the third window 86W has a width W3 and
depth D3 either or both of which closely correspond to the width and depth of the heating element 94 of the third heating module
86 suitable for the third cooking zone Z3. As a result, each heating module can be placed only at location on the module holder
120 for which it is suited or, stated conversely, placement of a removable module at a wrong location (i.e., in a cooking zone for
which the module is unsuited) is prevented.

[0022] Referring again to Fig. 9, the terminal ends 170 of each heating element 94, 94A may be located vertically "off-center" to
insure that the heating module 82, 84, 86 is properly installed in the module holder 120. That is, the terminal ends 170 are
spaced above and/or below the horizontal centerline 174 of the module frame 90. In one embodiment, the terminal ends 170 of
the heating elements 94 are located along the same generally horizontal axis 176 spaced above and parallel to the horizontal
centerline 174 of the module frame 90, and the terminal ends 170 of the heating element 94A are located along the same
generally horizontal axis 178 spaced below and parallel to the horizontal centerline 174 of the module frame 90. Other terminal
end arrangements are possible, such as with integral insulated lead wires.

[0023] Desirably, the different sets of locking components 154, 158 on the heating modules 82, 84, 86 and module holder 120
have different configurations at different window locations on the module holder 120 such that a heating module can be mounted
only at a suitable location, i.e., in a cooking zone suitable for that heating module. In the illustrated embodiment, the latching (or
cam) components 154, 158 associated with the first cooking zone Z1 have a first configuration relative to the vertical centerline
180 of the first window 82W; the latching (or cam) components 154, 158 associated with the second cooking zone Z2 have a
second configuration relative to the vertical centerline 182 of the second window 84W; and the latching (or cam) components 154,
158 associated with the third cooking zone Z3 have a third configuration relative to the vertical centerline 184 of the third window
86W. Similarly, the mating locking components 158 on the heating modules 82, 84, 86 are configured such that only the first
module 82 will properly lock in place in the first cooking zone Z1; only the second module 84 will properly lock in place in the
second cooking zone Z2; and only the third module will properly lock in place in the third cooking zone Z3. As a result, placement
of a removable module 82, 84, 86 at a wrong location (i.e., in a cooking zone for which the module is unsuited) is prevented.

[0024] Other key systems may be used. For example, as illustrated in Figs. 13 and 14, a pin-and-slot system can be used
comprising pins 190 on either the heating modules 82, 84, 86 or the module holder 120 and slots 194 for receiving the pins on
the other of the heating modules or the module holder. The pins 190 and slots 194 have different arrangements at the different
locations on the module holder 120 such that each heating module can be mounted only at a window location suitable for that
module. In the embodiment of Figs. 13 and 14, the frame 90 of the first heating module 82 has a vertical pin 190 located a first
distance D10 to the right of the vertical centerline 196 of the frame; the frame 90 of the second heating module 84 has a vertical
pin 190 located a second distance D20 to the right of the vertical centerline 198 of the frame; and the frame 90 of the third
heating module 86 has a vertical pin 190 located a third distance D30 to the left of the vertical centerline 200 of the frame. The
upper flange 126 of the module holder 120 has a first slot 194 located the first distance D10 from the vertical centerline 180 of
the first window 82W for receiving the pin 190 on the first module 82, a second slot 194 located the second distance D20 from the
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vertical centerline 182 of the second window 84W for receiving the pin 190 on the second module 84; and a third slot 194 located
the third distance D30 from the vertical centerline 184 of the third window 86W for receiving the pin 190 of the third module 86. As
a result, placement of a removable module at a wrong location (i.e., in a cooking zone for which the module is unsuited) in
prevented. Other key arrangements are possible.

[0025] Referring to Fig. 4, the upper heat source 66 comprises fourth, fifth and sixth electric heating elements 204, 206 and 208,
respectively, spaced above respective first, second and third removable heating modules 82, 84, 86 of the lower heat source 68.
The number of upper heating elements may vary. The upper heating elements 204, 206, 208 may be part of removable heating
modules like the heating elements 94, 94A of the lower heat source 68. Further, an upper module holder can be provided for
holding the upper heating modules, like the lower module holder 120 described above. However, as a practical matter, the upper
heating elements 204, 206, 208 are less likely to need replacement, because they are less exposed to dripping grease, food and
other materials from the cooking process. Therefore, in the illustrated embodiment, the upper heating elements 204, 206, 208 are
not fabricated as removable modules like the lower heat source 68. Instead, as shown in Fig. 12, the terminal ends 212 of the
upper heating elements are secured to a fixed mounting plate 214 at the back 40 of the housing 32. The coils of the heating
elements are supported in the cooking chamber 52 by suitable brackets 216 (Fig. 3).

[0026] Referring to Figs. 11, 12, 15, and 16, the housing 32 of the broiler 220 includes an electrical enclosure 220 at the side 46
of the housing 32 opposite the outlet 62 for containing circuitry, terminations and electrical components of the broiler. The
enclosure 220 has openings for ventilation, and a fan 224 is provided adjacent the bottom of the enclosure for circulating cooling
air through the enclosure. The fan 224 is covered by a shield 226 to protect against water entry into the electrical enclosure. A
hood 230 is pivoted on the enclosure 220 at the back 40 of the housing 32 for movement between a closed position (Figs. 12 and
16) and an open position (Figs. 11 and 15) providing access to fuse holders 232 and replacement fuses in the enclosure. The
hood 230 shields the fuse holders 232 from contact with liquids such as water. Clips 234 on the underside of the hood hold one
or more replacement fuses.

[0027] Referring to Fig. 12, the terminal ends 212 of the upper heating elements 204, 206, 208 have leads (not shown)
connected to a terminal block 240 inside the electrical enclosure 220. (See Fig. 21 showing the electrical circuit.) Each removable
heating module 82, 84, 86 of the lower heat source 68 is configured for quick connection and disconnection to and from an
interface 242 on the electrical enclosure 220 of the housing 32. The quick connection and disconnection is enabled by means of
mating quick connect/disconnect connectors, such as male plugs 244 (or other quick connect/disconnect devices) connected to
the terminals of the heating elements 94, 94A on the removable modules 82, 84, 86 and female receptacles 246 (or other quick
connect/disconnect devices) on the interface 242 for receiving the male plugs. In the illustrated embodiment, the male plugs 244
have terminal leads 248 connected to respective terminals 170 on the heating elements 82, 84, 86 and ground leads 250
connected to grounding terminals 252 on the module holder 120. The leads 248, 250 of the male plugs 244 are connected to
their respective terminals by suitable means, e.g., stud-and-eyelet connections or crimped and bonded connections. Other types
of quick connect/disconnect connectors may be used to readily connect and disconnect the heating modules 82, 84, 86 to and
from the interface 242 on the housing 32.

[0028] As shown best in Figs. 16 and 17, an elongate upper terminal cover 260 extends generally horizontally across the back
40 of the housing 32 for covering the terminal ends 212 of the heating elements 204, 206, 208 and associated wiring of the upper
heat source 66 which, in the illustrated embodiment, does not include removable modules. The upper terminal cover 260 is
secured in place on the housing by suitable fasteners.

[0029] Referring to Figs. 16-18, an elongate lower terminal cover 270 extends generally horizontally across the back 40 of the
housing 32 for covering the terminal ends 170, mating connectors 244, 246 and associated wiring of the removable modules 82,
84, 86 of the lower heat source 68. In the illustrated embodiment, the lower terminal cover 270 has a vertical base wall 274 and a
rim 276 extending forward from the base wall defining an interior space for receiving the module frame 90, module holder 120,
and the associated wiring of the heating modules 82, 84, 86. An extension 280 at one side of the cover 270 encloses the space
occupied by the mating electrical connectors 244, 246. The extension 280 has air ventilation openings 284 for the circulation of
air through this space.

[0030] The housing 32 and lower terminal cover 270 have interlocking, quick-assembly components which allow the cover to be
quickly installed on the housing and removed from the housing without the use of tools so that a failed removable heating module
82, 84, 86 of the lower heat source can be quickly replaced. As shown in Figs. 16-18, these quick-assembly components include
a pin 288 on the housing 32 receivable in an opening 290 in a first tab 294 extending up from the rim 276 of the cover at one side
of the cover, and a second tab 296 on the side extension 280 of the cover overlying a portion of the housing at the opposite side
of the cover. Other interlocking components may be used. Opposite sides of the lower terminal cover 270 may be tethered to the
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housing 32 by one or more tethers (e.g., braided wire, not shown) to insure that the cover is replaced after it has been removed
to permit replacement of a heating module 82, 84, 86.

[0031] The housing 32 also includes a removable back panel 306 (Figs. 16, 19 and 20) that covers substantially the entire back
of the housing, including the upper and lower terminal covers 260, 270. In the illustrated embodiment, the back panel 306 has a
vertical back wall 308 and a rim 310 extending forward from the back wall defining an interior space for enclosing various parts of
the broiler at the back of the broiler. The back panel 306 has ventilation holes 314 in the area of the electrical connections
between the heating modules 82, 84, 86 and the interface 242.

[0032] Like the lower terminal cover 270, the back panel 306 and housing 32 have interlocking, quick-assembly components
which allow the back panel to be quickly installed on the housing and removed from the housing without the use of tools (Fig. 19).
These components include a lip 320 extending down from an upper wall of the rim 310 of the back panel, and first and second
brackets 324, 326 on the inner surface of the back wall 308 of the panel adjacent opposite sides of the panel. The brackets 324,
326 have downwardly-projecting locking elements designated 328 and 330, respectively. The housing 32 include slots 334
adjacent the top 34 of the housing for receiving the lip 320 of the back panel 306 and recesses 336, 338 for receiving the
downwardly-projecting locking elements 328, 330 of the brackets 324, 326 to secure the back panel to the housing (Figs. 11, 15,
and 17-20). Other interlocking components on the back panel 306 and housing 32 can be used within the scope of this invention.

[0033] As shown in Fig. 19, a spacer 350 on the back wall 308 of the panel 306 projects forward from the inner surface of the
wall a distance D100 at an elevation corresponding to the vertical wall 274 of the lower terminal cover 270. The distance D100 is
sufficient to prevent or at least inhibit proper mounting of the back panel 306 on the housing 32 unless the lower terminal cover
270 is pushed fully forward to a proper position covering the heating modules 82, 84, 86 of the lower heat source 68. In particular,
the distance D100 is such that when the lower terminal cover 270 and back panel 306 are properly installed on the housing, the
bottom edge of the spacer is in contact with or closely adjacent the top horizontal wall of the terminal cover (e.g., within 0.5 in. or
more desirably within about 0.1 in.). The back panel 306 can include a similar spacer (not shown) at an elevation corresponding
to the back wall of the upper terminal cover 260 in the event the upper heat source 66 comprises one or more removable
modules. Other mechanisms may be used to inhibit mounting of the back panel 306 on the housing unless each terminal cover
covering one or more removable modules is in its proper covering position.

[0034] A locking mechanism (not shown) may be provided for locking the back panel 306 in its installed position on the housing
32 for additional security.

[0035] Referring to Figs. 21, 21A, 21B and 21C, a wire diagram showing one embodiment of the electrical aspects of the broiler
of the invention is illustrated.

[0036] Aline supply cord and plug 400 connected to a 3 phase 208/240 volt power source supplies power to the broiler 30. The
supply line 400 is connected to the terminal block 402 which is then connected to the first contactor CT1. The first contactor CT1
is connected in series with a second contactor CT2 which connect one phase via an element terminal block 404 to one terminal of
each of the heating elements 94, 94A, 204, 2086, 208 of the upper and lower heat sources 66, 68. The other terminal of each
heating element 94, 94A, 204, 206, 208 is connected to another phase via the element terminal block 404 to a bank of solid state
relays SSR-1 to SSR-6, generally referred to by reference character 411, which selectively energize the heating elements. Fuses
(e.g., 25 or 30 amp rating) are connected in series to each terminal of the heating elements.

[0037] The operation of the SSR relays 411 is controlled by a controller mounted on a PC board 406. In one embodiment, the
controller may be a microprocessor based controller. The controller also monitors cooking chamber temperature via a cook cavity
thermocouple 408, monitors a thermal limit switch 410, and energizes and de-energizes a load light 412 to indicate that the broiler
is "not ready" and "ready" to cook, respectively. In addition, the controller board 408 controls a conveyor solid state relay 414
which selectively energizes a conveyor motor 416 for driving the conveyor. A plurality of current sensors 420, 422, 424, one for
each cooking zone Z1, Z2, Z3, senses the current supplied to each zone. The sensors are connected to a current sense PCB 426
which provides the sensed current to the controller for monitoring operation of the heating elements 94, 94A, 204, 206, 208.

[0038] The controller runs a diagnostic routine at defined intervals during the idle and also at the end of each cook cycle. The
diagnaostic routine performs three separate tests on the heating elements. It performs a test with all upper heating elements "on"
and with all lower heating elements "off", followed by a test with all upper heating elements "off" and with all lower heating
elements "on", and finally a test with all heating elements "off." In the event that the sensed current indicates that a heating
element is not operating properly, the controller will display an error message identifying the element that has failed. (The
message will indicate top left element, bottom center element, etc.) In the event that a heating element is not working properly and
a cook cycle is run, the controller will sound an alarm consisting of an audible alarm and flashing of the visual display 76, to
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indicate that the operator should test the product temperature to make sure that the product has been cooked completely. The
heating element error message will continue to display during idle. If desired, the operator can decide to not cook in the zone Z1,
Z2, Z3 directly above or below the failed element. The portion of the diagnostic routine that is run with all elements off can detect
a shorted solid state relay or a shorted heating element. In the event that the controller detects this condition, and error message
will be displayed to indicate that the unit requires service. Using fewer than all three zones to cook is sometimes referred to as
"cripple cooking."

[0039] An alternate construction of two current sensors can be used with common functional processes described for controller
diagnostics, identification of a unique failed or improperly functioning heating element, and operator alerts for 3-zone heating
elements 94, 94A, 204, 206, 208.

[0040] An additional alternate construction is a single current sensor with coordinated variance in heating element wattage
providing common systems fault mode detection and operator alarm.

[0041] A manually operated power switch 450 is connected to the line supply and, when closed by an operator, selectively
supplies power to the SSR heat sink cooling fan 224, the conveyor motor 416 via the conveyor solid state relay 414, a relay K1, a
relay K2, the first contactor CT1, the second contactor CT2 and a primary of a transformer XFMR. The transformer XFMR has a
secondary connected to the controller for powering the controller, connected to the relays K1, K2, and connected to the solid
state relays 411 (SSR-1 to SSR-6) for powering the relays.

[0042] As shown in Figs. 14, 19 and 21, a back panel 306 interlock switch device 480 is provided. The switch device includes an
actuator 482 (labeled MAGNET in Fig. 21) mounted on the back panel 306 and a safety sensor 488 on the housing 32.
Alternatively, in other (e.g., wireless) configurations, the actuator 482 could be on the housing and the sensor 488 on the back
panel. When the back panel 306 is properly in place on the broiler, the actuator 482 is aligned adjacent the safety sensor 488.
The actuator 482 contains a plurality of aligned magnets having a unique configuration of polarities. The sensor 488 is configured
to detect only an actuator having the same unique configuration of polarities. The sensor 488 has three magnetic switches MS1,
MS2, MS3. When the actuator 482 is not aligned adjacent the sensor so that the sensor does not detect the magnetic fields of the
actuator, or the sensor detects magnetic fields which do not have the unique configuration of polarities, or the actuator is not
properly aligned with the sensor so that the sensor does not detect the unique configuration of polarities, N.O. (normally open)
switches MS1 and MS2 remain open and N.C. (normally closed) switch MS3 remains closed. On the other hand, when the
actuator 482 is properly aligned adjacent the sensor 488 so that the sensor detects the unique configuration of polarities of the
magnetic fields of the actuator, the sensor closes the N.O. switches M31 and MS2 and opens the N.C. switch MS3. (Switch MS1 is
not used in this embodiment but can be used in other embodiments.) In one embodiment, the sensor may be model no. BNS 33S
manufactured and sold by Schmersal, Inc. of Tarrytown, NY, and the actuator may be model BPS-33 manufactured and sold by
Schmersal, Inc. Other types of interlock switch devices can be used in which one component of the device is on the back panel
306 and another complementary component is on the housing 32, and in which the components function to interrupt power to the
broiler when the back panel is not properly in place on the housing.

[0043] Power is supplied to the relays via the safety sensor 488. When the back panel 308 is properly in place such that the
actuator 482 is aligned adjacent the safety sensor 488, the magnetic field of the actuator causes the N.O. magnetic switch MS2 to
close and interconnect the secondary of the transformer XMFR to the relays to power relay K1, and causes the N.C. magnetic
switch MS3 to open and disconnect the secondary of the transformer XMFR to relay K2. When the back panel is not properly in
place such that the actuator is not aligned adjacent the safety sensor, the absence of the magnetic field of the actuator results in
the N.O. magnetic switch MS2 remaining open and the N.C. magnetic switch MS3 remaining closed to interconnect the secondary
of the transformer XMFR to the relays to power the relays.

[0044] When the back panel 306 is properly in place such that the actuator 482 is aligned adjacent the safety sensor 488, N.C.
magnetic switch MS3 is open to disconnect relay K1 from the secondary of the transformer XMFR, thereby de-energizing relay K2
and resulting in its contact being closed to interconnect the first contactor CT1 with the line supply. This energizes the first
contactor CT1 and closes its contacts to connect the line supply 400 to the second contactor CT2. If the contacts of contactor
CT2 are closed (see below), the broiler is operational.

[0045] When the back panel 306 is not properly in place such that the actuator 482 is not aligned adjacent the safety sensor
488, N.C. magnetic switch MS3 remains closed to interconnect relay K2 to the secondary of the transformer XMFR, energizing
relay K2 causing its contact to open and disconnect the first contactor CT1 from the line supply. This results in de-energizing the
first contactor CT1, opening its contacts to prevent connection between the line supply and the second contactor CT2. As a
result, the upper and lower heat sources 66, 68 cannot be energized and the broiler is not operational.
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[0046] Thus, the interlock switch 480 provides a first level of power control in that the back panel 306 must be in place such that
the actuator 482 is aligned adjacent the sensor 488 in order to energize the first contactor CT1 to close the contacts of the first
contactor CT1, which is in series between the line supply 400 and the heating elements of the upper and lower heat sources 66,
68.

[0047] When the back panel 306 is properly in place such that the actuator 482 is aligned adjacent the safety sensor 488, the
N.O. magnetic switch MS2 is closed to interconnect relay K1 to the secondary of the transformer XMFR, thereby energizng relay
K1 and closing its contact to interconnect the second contactor CT2 with the first contactor CT1. This causes the contacts of the
second contact CT2 to close to connect the first contactor CT1 to the second contactor CT2. If the contacts of contactor CT1 are
closed (see above), the broiler is operational.

[0048] When the back panel 306 is not properly in place such that the actuator 482 is not aligned adjacent the safety sensor
488, N.O. magnetic switch MS2 remains open to disconnect relay K1 from the secondary of the transformer XMFR, de-energizing
relay K1 causing its contacts to open and disconnect the first contactor CT2 from the line supply. This results in de-energizing the
second contact CT2 and opening its contacts to prevent connection between the first contactor CT1 and the second contactor
CT2. As a result, the heating elements of the upper and lower heat sources 66, 68 cannot be energized and the brailer is not
operational.

[0049] Thus, the interlock switch 480 provides a second (redundant) level of power control in that the back panel 306 must be in
place to energize the second contactor CT2 to close the contacts of the second contactor CT2, which is in series between the line
supply 400 and the heating elements of the upper and lower heat sources 66, 68.

[0050] This embodiment also provides additional fail-safe (redundant) power controls when the back panel 306 is not in place
such that the actuator 482 is not aligned adjacent the safety sensor 488. For example, if relay K1 fails such that its contact are
welded closed causing the contacts of contactor CT2 to close, and if the rear panel is not in place such that the actuator is not
aligned adjacent the safety sensor, relay K2 would still have an open contact to open the contacts of contactor CT1 and prevent
energizing of the heating elements of the upper and lower heat sources 66, 68. Thus, failure of relay K1 does not inhibit proper
operation of the interlock switch device 480 to prevent broiler operation when the back panel 306 is not in place.

[0051] As another example, if relay K2 fails such that its contact are welded (e.g., fused) closed causing the contacts of
contactor CT1 to close, and if the back panel 306 is not in place such that the actuator 482 is not aligned adjacent the safety
sensor 488, relay K1 would still have an open contact to open the contacts of contactor CT2 and prevent energizing of the
heating elements of the upper and lower heat sources 66, 68. Thus, failure of relay K2 does not inhibit proper operation of the
interlock switch to prevent broiler operation when the back panel is not in place.

[0052] As another example, if the first contactor CT1 fails such that its contacts are welded closed, and if the back panel is not in
place such that the actuator 482 is not aligned adjacent the safety sensor 488, relay K1 and second contactor CT2 still would
operate as noted above to prevent energizing of the heating elements of the upper and lower heat sources 66, 68. Thus, failure
of first contactor CT1 does not inhibit proper operation of the interlock switch device 480 to prevent broiler operation when the
back panel 306 is not in place.

[0053] As another example, if the second contactor CT2 fails such that its contacts are welded closed, and if the back panel is
not in place such that the actuator 482 is not aligned adjacent the safety sensor 488, relay K2 and second contactor CT1 still
would operate as noted above to prevent energizing of the heating elements of the upper and lower heat sources 66, 68. Thus,
failure of second contactor CT2 does not inhibit proper operation of the interlock switch device 480 to prevent broiler operation
when the back panel 306 is not in place.

[0054] As another example, if the N.O. second magnetic switch MS2 fails such that it is welded closed, and if the back panel 306
is not in place such that the actuator 482 is not aligned adjacent the safety sensor 488, the N.C. magnetic switch MS3 would close
energizing relay K2 to open its contact to de-energize contactor CT1 as noted above and prevent energizing of the heating
elements of the upper and lower heat sources 66, 68. Thus, failure of N.O. second magnetic switch MS2 does not inhibit proper
operation of the interlock switch device 480 to prevent broiler operation when the back panel 306 is not in place.

[0055] As another example, if the N.C. third magnetic switch MS3 fails such that it is welded closed, this would energize relay K2
to open its contact to de-energize contactor CT1 as noted above and prevent energizing of the heating elements of the upper
and lower heat sources 66, 68. Thus, failure of N.C. third magnetic switch MS3 does not inhibit proper operation of the interlock
switch device 480 to prevent broiler operation when the back panel 306 is not in place.
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[0056] Thus, the first contactor CT1 and the second contactor CT2 comprise redundant electrical components in combination
with the interlock switch device 480 to permit safe operation of the broiler 30. Also, relay K1 and relay K2 comprise redundant
electrical components in combination with the interlock switch device 480 to permit safe operation of the broiler. Also, the fuses in
line with the solid state relays protect the relays so that the relays operate properly in response to the controller, which also
permits safe operation of the broiler.

[0057] The wiring diagram shown in Figs. 21-21C is suited for broilers to be used in markets (e.g., the United States) having
certain electrical requirements. Fig. 21Ais an expanded view of a portion of Fig. 21 showing the terminal block 404. Fig. 21B is an
expanded view of a portion of Fig. 21 showing the interface 242. Fig. 21C is an expanded view of a portion of Fig. 21 showing the
solid state relays 411 (SSR-1 to SSR-6).

[0058] Figs. 22-22A shows a wiring diagram similar to the one shown in Figs. 21-21C but modified for broilers to be used in
markets (e.g., European countries) having different electrical requirements. Fig. 22A illustrates a terminal block 404A of Fig. 22
interconnecting the heaters, the contactors CT1, CT2 and the solid state relays 411. Fig. 21B is an expanded view of a portion of
Fig. 22 showing the interface 242. Fig. 21C is an expanded view of a portion of Fig. 22 showing the solid state relays 411 (SSR-1
to SSR-6).

[0059] The removable heating modules 82, 84, 86 described above enable a failed heating element 94 (H4, H5, HE), 94A (H4B)
to be quickly, safely and easily replaced. To do this, the power switch 450 of the broiler 30 is turned off and the broiler is either
unplugged or an all pole disconnect is locked out, to disconnect electrical power to the broiler. The back panel 306 is then
removed by lifting it up from the housing 32 to disengage the lip 320 from the slots 334 and the locking elements 328, 330 on the
cover brackets from their respective recesses 336, 338 in the housing. Removing the back panel 306 also moves the actuator
482 on the panel away from the safety sensor 488 to open the N.O. switch MS2 and close the N.C. switch MS1 to further insure
that electrical circuit is broken for safety reasons.

[0060] Assuming that one of heating elements 94, 94A of the lower heat source 68 has failed, the lower terminal cover 270 is
removed to expose the removable heating modules 82, 84, 86. The failed heating module is removed by unlatching the
appropriate locking components 154, 158, quickly disconnecting the plug 244 of the failed module from the receptacle 246 on the
interface 242, and pulling the module in a rearward direction to disengage the module frame from module holder 120. The failed
module is then replaced with a replacement module, and the above steps are reversed to reinstall the lower terminal cover and
back panel.

[0061] In the event the heating element 94, 94A failed due to an electrical short, the fuse corresponding to that heating element
may blow to protect the respective solid state relay. Therefore, the replacement process may also involve replacing the blown
fuse. This is readily accomplished by lifting the fuse hood 230 and replacing the blown fuse with a replacement fuse taken from
one of the fuse holders 232 on the hood. After the back panel 306 is in position and the fuse is replaced, the broiler 30 is ready
for operation. Electrical power is supplied to the broiler by throwing the circuit breaker to its closed position and moving the power
switch 450 to its "power on" position.

[0062] The replacement process does not require tools, and the person replacing the module has no risk of injury due to
electrical shock because the power circuit cannot be completed until the back panel 306 is in proper position closing the back of
the housing with the actuator 482 aligned relative to the safety sensor 488.

[0063] Figs. 23-29 show a second embodiment of a broiler of this invention generally designated 600. This embodiment is similar
to the broiler 30 of the previous embodiment except as hereinafter described, and parts of the broiler 600 corresponding to parts
of the broiler 30 are designated by the same reference numbers. The broiler sits on a wheeled cart 602 and is provided with a
manually-operated loader 604 for loading food (e.g., hamburger patties) onto the cooking surface. An exhaust gas cleaning
device 6086 (e.g., catalyst) sits atop the broiler.

[0064] Referring to Figs. 27 and 28, the broiler 600 includes a lower heat source 68 and an upper heat source 608. In this
embodiment, the upper heat source 608, like the lower heat source 68, comprises a number of removable heating modules held
by a module holder 616, three such removable modules 610, 612, 614 being illustrated in Figs. 26 and 27. The heating modules
610, 612, 614, 82, 84, 86 of the upper and lower heat sources 608, 68 and associated electrical wiring are enclosed by a single
terminal cover 618 (Fig. 25) instead of separate upper and lower terminal covers as in the first embodiment. Desirably, the single
terminal cover 618 and housing 32 have interlocking, quick-assembly components (not shown) which allow the cover to be quickly
installed on the housing and removed from the housing 32 without the use of tools to facilitate access to the upper and lower heat
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sources 608, 68. The terminal cover 618 is suitably electrically grounded to the housing 32, as by one or more grounding straps
620 (Fig. 25). In the illustrated embodiment, two such grounding straps 620 are provided.

[0065] Each removable heating module 82, 84, 86 of the lower heat source 68 is configured for quick connection and
disconnection to and from an interface 624 in an electrical enclosure 628 at one side 46 of the housing 32 (Figs. 25-29). The
enclosure 628 has a first compartment 630 toward the rear of the broiler for housing the interface 624, electrical leads 632 from
the lower removable heating modules 82, 84, 86, and electrical leads 633 from the upper removable heating modules 610, 612,
614 (Fig. 27). The electrical leads 632, 633 enter the compartment through one or more openings 634 in a partition 635 defining
a rear wall of the enclosure 628 (Fig. 27). The wiring compartment 630 is accessible by removing a first access panel 636
(compare Figs. 26 and 28). The enclosure 628 also includes a second compartment 640 toward the front of the broiler accessible
by removing a second access panel 642 (compare Figs. 26 and 29). The second compartment 640 contains a circuit box 646 for
housing electrical circuitry of the broiler (Fig. 29). The box 646 is set back into the compartment 840 to provide a small storage
space in front of the box for spare fuses 650 held by fuse holders 652.

[0066] The quick connection and disconnection of the modules 82, 84, 86 of the lower heat source 68 to the interface 624 is
enabled by means of mating complementary quick connect/disconnect connectors, as in the first embodiment. Referring to Fig.
31E, these connectors include male plugs 660 connected via leads 632 to the terminal ends of the heating elements 94, 94A of
the removable modules 82, 84, 86 and female receptacles 664 on the interface 624 for receiving the male plugs.

[0067] In the illustrated embodiment, the male plugs 660 are connected via leads 632 to respective terminals on the heating
modules 82, 84, 86 and via ground leads to grounding terminals on the module holder 120. The leads 632 of the male plugs 660
are connected to respective terminals of the lower heating modules 82, 84, 86 by suitable means, e.g., stud-and-eyelet
connections or crimped and bonded connections.

[0068] The quick connection and disconnection of the modules of the heat sources to the interface 624 in either or both of the
first and second embodiments may be enabled by means of mating uniquely configured and paired quick connect/disconnect
connectors (e.g., complementary connectors). For example, referring to Fig. 31E, each of the male plugs and its matching female
receptacle may have a unique connector or pin configuration so that a particular male plug will only mate with a particular female
receptacle. In the illustrated embodiment, each male plug has three "pins" with each pin having a unique male or female
configuration, and its matching female receptacle has a complementary configuration. As a specific example, the male plug 670 of
the first heating element 204 (H1) has "pins" with a "female, male, female" configuration. Only the female receptacle 674 of the
first heating element 204 has this same "female, male, female" configuration. As a result, the male plug 670 of the first heating
element 204 can only be plugged into the female receptacle 674 of the first heating element 204. This provides added safety and
prevents a heating element being connected to the wrong receptacle. Other types of quick connect/disconnect connectors may
be used to readily connect and disconnect the heating modules to and from the interface 624 on the housing 32.

[0069] Similarly, as shown in Fig. 31E, each removable heating module 610, 612, 614 of the upper heat source 608 is configured
for quick connection and disconnection to and from the interface 624 by means of mating quick connect/disconnect connectors,
such as male plugs 670 (or other quick connect/disconnect devices) connected via leads 633 to respective terminals of the
heating elements of the upper removable modules and female receptacles 674 (or other quick connect/disconnect devices) on
the interface 624 for receiving the male plugs 670. In the illustrated embodiment, the male plugs 670 are connected via leads 633
to respective terminals on the heating modules 610, 612, 614 and via ground leads to grounding terminals on the module holder
616. The leads 633 of the male plugs 660 are connected to respective terminals of the upper heating modules 610, 612, 614 by
suitable means, e.g., stud-and-eyelet connections or crimped and bonded connections. Other types of quick connect/disconnect
connectors may be used to readily connect and disconnect the heating modules 610, 612, 614 to and from the interface 624 on
the housing 32.

[0070] Referring to Figs. 31, 31A-31G and 32, wire diagrams showing embodiments of the electrical aspects of the broiler 600 of
the invention are illustrated. The embodiment of Figs. 31and 31A-31G includes safety interlocks for the second access panel 636
(hereinafter the side panel) and back panel 306 as compared to the embodiment of Fig. 21 which includes a back panel interlock
but does not include a side panel interlock. Fig. 31F illustrates the solid state relays 411F of Fig. 31. Fig. 31G illustrates the
terminal block 404G of Fig. 31 and Fig. 32 illustrates the terminal block 404H interconnecting the heaters, the contactors CT1,
CT2 and the solid state relays 411F. The embodiment of Fig. 32 includes side panel and back panel safety interlocks as
compared to the embodiment of Fig. 22 which includes a back panel interlock but does not include a side panel interlock.

[0071] The wiring diagram shown in Figs. 31 and 31A-31G is suited for broilers to be used in markets (e.g., the United States)

having certain electrical requirements (208/240 volts, 3P 60Hz). Fig. 32 shows a wiring diagram similar to the one shown in Figs.
31, 31A-31G but modified for broilers to be used in markets (e.g., European countries) having different electrical requirements

11



DK/EP 2440094 T3

(400 volts, 3N, 50Hz). Figs. 31A-31D are an expanded view of a portion of Fig. 32 illustrating the interlocks and relay according to
scenarios 1-4. Fig. 31F is an expanded view of a portion of Fig. 32 showing the solid state relays 411F (SSR-1 to SSR-6).

[0072] A line supply cord and plug 400 connected to a three phase, 60Hz, 208/240 volt power source supplies power to the
broiler 30. The supply line 400 is connected to the terminal block 402 which is then connected to the first contactor CT1. The first
contactor CT1 is connected in series with a second contactor CT2. When energized, the first contactor CT1 connects the supply
line 400 to the second contactor CT2. The second contactor CT2 when energized connects one phase of the supply line 400 via
an element terminal block 404 to one terminal of each of the heating elements 94 (H4, H5, HB), 94A (H4B), 204 (H1), 206 (H2),
208 (H3) of the upper and lower heat sources 66, 68. The other terminal of each heating element 94, 94A, 204, 206, 208 is
connected to another phase via the element terminal block 404 to a bank of solid state relays 411 (SSR-1 to SSR-6), which
selectively energize the heating elements. Fuses (e.g., 25 or 30 amp rating) are connected in series to each terminal of the
heating elements.

[0073] The operation of the SSR relays 411 is controlled by a controller mounted on a PC board 406. In one embodiment, the
controller may be a microprocessor based controller. The controller also monitors cooking chamber temperature via a
thermocouple 408, monitors a thermal limit switch 410, and energizes and de-energizes a load light 412 to indicate that the broiler
is "not ready" and "ready" to cook, respectively. In addition, the controller 406 controls a conveyor solid state relay 414 which
selectively energizes a conveyor motor 416 for driving the conveyor. A plurality of current sensors 420, 422, 424, one for each
cooking zone Z1, 22, Z3, senses the current supplied to each zone. The sensors are connected to a current sense PCB 426
which provides the sensed current to the controller for monitoring operation of the heating elements 94, 94A, 204, 206, and 208.

[0074] The controller runs a diagnostic routine at defined intervals during the idle and also at the end of each cook cycle. The
diagnaostic routine performs three separate tests on the heating elements. It performs a test with all upper heating elements "on"
and with all lower heating elements "off", followed by a test with all upper heating elements "off' and with all lower heating
elements "on", and finally a test with all heating elements "off." In the event that the sensed current indicates that a heating
element is not operating properly, the controller will display an error message identifying the element that has failed. (The
message will indicate top left element, bottom center element, etc.) In the event that a heating element is not working properly and
a cook cycle is run, the controller will sound an alarm consisting of an audible alarm and flashing of the visual display 76, to
indicate that the operator should test the product temperature to make sure that the product has been cooked completely. The
heating element error message will continue to display during idle. If desired, the operator can decide to not cook in the zone Z1,
72, 73 directly above or below the failed element. The portion of the diagnostic routine that is run with all elements off can detect
a shorted solid state relay or a shorted heating element. In the event that the controller detects this condition, and error message
will be displayed to indicate that the unit requires service. Using fewer than all three zones to cook is sometimes referred to as
“cripple cooking."

[0075] An alternate construction of two current sensors can be used with common functional processes described for controller
diagnostics, identification of a unique failed or improperly functioning heating element, and operator alerts for 3-zone heating
elements 94, 94A, 204, 206, and 208.

[0076] An additional alternate construction is a single current sensor with coordinated variance in heating element wattage
providing common systems fault mode detection and operator alarm.

[0077] A manually operated power switch 450 is connected to the line supply and, when closed by an operator, selectively
supplies power to the SSR heat sink cooling fan 224, the conveyor motor 416 via the conveyor solid state relay 414, a relay K1, a
relay K2, the first contactor CT1, the second contactor CT2 and a primary of a transformer XFMR. The transformer XFMR has a
secondary which is connected to the controller for powering the controller, which is connected to the relays K1, K2, and which is
connected to the solid state relays 411 (SSR-1 to SSR-6) for powering the relays.

[0078] As shown in Figs. 14, 19, 31 and 31A31G, a back panel 308 interlock switch device 480 in series with a side panel
interlock switch device 484 are provided. The switch devices include actuators 482, 486 (labeled MAGNETS in Figs. 31,31A-31C)
mounted on the back panel 306 and the side panel 636 and safety sensors 488, 490 on the housing 32. Alternatively, in other
(e.g., wireless) configurations, the actuators 482, 486 could be on the housing and the sensors 488, 490 on the back and side
panel. When the back panel 306 and the side panel 636 is properly in place on the broiler, the actuators 482, 486 are aligned
adjacent the safety sensor 488, 490. The actuators 482, 486 contain a plurality of aligned magnets having a unique configuration
of polarities. The sensors 488, 490 are configured to detect only an actuator having the same unique configuration of polarities.
The sensors 488, 490 each have three magnetic switches. When the actuators 482, 486 are not aligned adjacent the sensors so
that the sensors do not detect the magnetic fields of the actuators, or the sensors detects magnetic fields which do not have the
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unique configuration of polarities, or the actuators are not properly aligned with the sensors so that the sensors do not detect the
unique configuration of polarities, N.O. (normally open) switches remain open and N.C. (normally closed) switches remain closed.
On the other hand, when the actuators 482, 486 are properly aligned adjacent the sensor 488, 490 so that the sensors detect the
unique configuration of polarities of the magnetic fields of the actuators, the sensors close the N.O. switches and open the N.C.
switches. In one embodiment, the sensors may be model no. EXBNS 33-12 manufactured and sold by Schmersal, Inc. of
Tarrytown, NY, and the actuators may be model ES-BPS-33 manufactured and sold by Schmersal, Inc. Other types of interlock
switch devices can be used in which one component of the device is on the back and side panel and another complementary
component is on the housing 32, and in which the components function to interrupt power to the broiler when the when either the
back or side panel is not properly in place on the housing. Power is supplied to the relays K1, K2 via the safety sensors 488, 490.

[0079] Fig. 31Aillustrates scenario 1 in which both the back and sides panels are properly in place such that actuators 482, 486
are aligned adjacent the safety sensor 488, 490. In this scenario 1, the magnetic field of the actuators causes the N.O. magnetic
switches of sensors 488 and 490 to close and interconnect the secondary of the transformer XMFR to the relay K1 to energize
relay K1. When the back and sides panels are properly in place such that the actuator 482, 486 are aligned adjacent the safety
sensor 488, 490, the magnetic field of the actuators cause the N.C. magnetic switches of sensors 488 and 490 to open and
disconnect (open circuit) the secondary of the transformer XMFR from relay K2 to de-energize (open circuit) relay K2. Energizing
relay K1 closes its contact to energize the first contactor CT1 interconnecting the line supply with the second contactor CT2. De-
energizing relay K2 results in its contacts being closed to energize the second contactor CT2 interconnecting the first contactor
CT1 and the line supply with the terminal block 404G and the heating elements. Since the contacts of contactors CT1 and CT2
are closed, the broiler is operational.

[0080] Fig. 31B illustrates scenario 2 in which the side panel is properly in place but the back panel is not properly in place such
that actuator 486 is aligned adjacent its safety sensor 490 but actuator 482 is not aligned adjacent its safety sensor 488. When
actuator 486 is aligned adjacent its safety sensor 490, the magnetic field of the actuator causes the N.O. magnetic switches of
sensor 490 to close. When actuator 486 is aligned adjacent its safety sensor 490, the magnetic field of the actuator causes the
N.C. magnetic switch of sensor 490 to open. When actuator 482 is not aligned adjacent its safety sensor 488, the absence of the
magnetic field of the actuator 482 results in the N.O. magnetic switches of sensor 480 remaining open and the N.C. magnetic
switches of sensor 480 remaining closed. This results in de-energizing (open circuit) of relay K1 to keep open the first contactors
CT1 and energizing of relay K2 to open circuit and de-energize the second contactors CT2. Since the contacts of contactors CT1
and CT2 are open, the broiler is not operational.

[0081] Fig. 31C illustrates scenario 3 in which the back panel is properly in place but the side panel is not properly in place such
that actuator 486 is not aligned adjacent its safety sensor 490 and actuator 482 is aligned adjacent its safety sensor 488. When
actuator 486 is not aligned adjacent its safety sensor 490, the absence of the magnetic field of the actuator causes the N.O.
magnetic switches of sensor 490 to remain open. When actuator 482 is aligned adjacent its safety sensor 488, the magnetic field
of the actuator causes the N.C. magnetic switch of sensor 490 to open. When actuator 482 is aligned adjacent its safety sensor
488, the magnetic field of the actuator 482 causes the N.O. magnetic switches of sensor 480 to close and the N.C. magnetic
switches of sensor 480 to open. This results in de-energizing (open circuit) of relay K1 to keep open the first contactors CT1 and
energizing of relay K2 to open circuit and de-energize the second contactors CT2. Since the contacts of contactors CT1 and CT2
are open, the broiler is not operational.

[0082] Fig. 31D illustrates scenario 4 in which the back panel is not properly in place and side panel is not properly in place such
that actuators 482,486 are not aligned adjacent the safety sensor 488, 490. When actuator 486 is not aligned adjacent its safety
sensor 490, and when actuator 482 is not aligned adjacent its safety sensor 488, the absence of the magnetic fields of the
actuators 486, 482 results in the N.O. magnetic switches of sensors 490, 480 remaining open and the N.C. magnetic switches of
sensors 490, 480 remaining closed. This results in de-energizing (open circuit) of relay K1 to keep open the first contactors CT1
and energizing of relay K2 to open circuit and de-energize the second contactors CT2. Since the contacts of contactors CT1 and
CT2 are open, the broiler is not operational.

[0083] Thus, the interlock switches 480, 484 provide a first level of power control for operational safety requiring the back and
side panel to be properly in place (see Fig. 31A) in order to operate the broiler. The interlock switches allow operation of the
broiler only when the back and side panel are in place such that the actuators 482, 486 are properly aligned adjacent the sensors
488, 490 in order to energize relay K1 and de-energize relay K2 so that the first and second contactors CT1, CT2 close their
contacts to connect the line supply 400 to the terminal block 404G which energizes the upper and lower heat sources 66, 68.

[0084] The embodiment of Fig. 31 also provides additional fail-safe (redundant) power controls when the back and/or side panel

is not in place such that the actuator 482, 486 are not aligned adjacent the safety sensor 488, 490. For example, if relay K1 fails
such that its contact are welded closed causing the contacts of contactor CT2 to close, and if the back or side panel is not in
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place such that either actuator is not aligned adjacent the safety sensor, relay K2 would still have an open contact to open the
contacts of contactor CT1 and prevent energizing of the heating elements of the upper and lower heat sources 66, 68.

[0085] Thus, failure of relay K1 does not inhibit proper operation of the interlock switch devices 480, 484 to prevent broiler
operation when the back or side panel 306 is not in place.

[0086] As another example, if relay K2 fails such that its contact are welded (e.g., fused) closed causing the contacts of
contactor CT1 to close, and if the back or side panel is not in place such that either actuator 482, 486 is not aligned adjacent the
safety sensor 488, 490, relay K1 would still have an open contact to open the contacts of contactor CT2 and prevent energizing
of the heating elements of the upper and lower heat sources 66, 68.

[0087] Thus, failure of relay K2 does not inhibit proper operation of the interlock switch devices 480, 484 to prevent broiler
operation when the back panel is not in place. As a result, relays K1 and K2 provide a second level of power control for
operational safety requiring the back and side panel to be properly in place (see Fig. 31A) in order to operate the broiler even if
one of the relays fails.

[0088] As another example, if the first contactor CT1 fails such that its contacts are welded closed, and if the back or side panel
is not in place such that either actuator 482, 486 is not alighed adjacent the safety sensor 488, 490, relay K1 and second
contactor CT2 still would operate as noted above to prevent energizing of the heating elements of the upper and lower heat
sources 66, 68.

[0089] Thus, failure of first contactor CT1 does not inhibit proper operation of the interlock switch devices 480, 484 to prevent
broiler operation when the back or side panel is not in place.

[0090] As another example, if the second contactor CT2 fails such that its contacts are welded closed, and if the back or side
panel is not in place such that either actuator 482, 486 is not aligned adjacent the safety sensor 48, 490, relay K2 and second
contactor CT1 still would operate as noted above to prevent energizing of the heating elements of the upper and lower heat
sources 66, 68.

[0091] Thus, failure of second contactor CT2 does not inhibit proper operation of the interlock switch device 480, 484 to prevent
broiler operation when the back or side panel is not in place. As a result, contactors CT1 and CT2 provide a third level of power
control for operational safety requiring the back and side panel to be properly in place (see Fig. 31A) in order to operate the
broiler even if one of the contactors fails.

[0092] As another example, if either of the N.O. magnetic switches fails such that it is welded closed, and if the back or side panel
is not in place such that the actuator 482, 486 is not aligned adjacent the safety sensor 488, 490, the N.C. magnetic switch would
close energizing relay K2 to open its contact to de-energize contactor CT2 as noted above and prevent energizing of the heating
elements of the upper and lower heat sources 66, 68. Thus, failure of N.O. second magnetic switch does not inhibit proper
operation of the interlock switch devices 480, 484 to prevent broiler operation when the back or side panel is not in place.

[0093] As another example, if either of the N.C. magnetic switches of the sensors 488, 490 fails such that it is welded closed, this
would energize relay K2 to open its contacts to de-energize contactor CT2 as noted above and prevent energizing of the heating
elements of the upper and lower heat sources 66, 68. Thus, failure of N.C. magnetic switches does not inhibit proper operation of
the interlock switch devices 480, 484 to prevent broiler operation when the back or side panel is not in place.

[0094] As a result, the magnetic switches provide a fourth level of power control for operational safety requiring the back and
side panel to be properly in place (see Fig. 31A) in order to operate the broiler even if one of the contactors fails even is one of
the switches fails.

In summary, the interlock switches 480, 484 provide a first level of power control for operational safety. Secondly, the relays K1
and K2 comprise redundant electrical components in combination with the interlock switch devices 480, 484 to permit safe
operation of the broiler. Thirdly, the contactors CT1 and CT2 comprise redundant electrical components in combination with the
interlock switch devices 480, 484 to permit safe operation of the broiler 30. Fourthly, the N.O. and N.C. magnetic switches of the
interlock switches provide a fourth level of power control for operational safety. Thus, the interlock sensors 488, 490, the
contactors CT1, CT2 and the relays K1, K2 are configured such that the interlock sensors prevent transmittal of electrical power
to the heating elements in the event of a failure of one of the magnetic switches, the relays and the contactors.

[0095] In addition, the fuses in line with the solid state relays protect the relays so that the relays operate properly in response to
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the controller, which also permits safe operation of the broiler.

[0096] The removable heating modules 82, 84, 86 described above enable a failed heating element 94, 94Ato be quickly, safely
and easily replaced. To do this, the power switch 450 of the broiler 30 is turned off and the broiler is either unplugged or an all
pole disconnect is locked out, to disconnect electrical power to the broiler. The back panel 306 is then removed by lifting it up
from the housing 32 to disengage the lip 320 from the slots 334 and the locking elements 328, 330 on the cover brackets from
their respective recesses 336, 338 in the housing. Removing the back panel 306 also moves the actuator 482 on the panel away
from the safety sensor 488 to open the N.O. switches and close the N.C. switch to further insure that electrical circuit is broken for
safety reasons.

[0097] Assuming that one of heating elements 94, 94A of the lower heat source 68 has failed, the lower terminal cover 270 is
removed to expose the removable heating modules 82, 84, 86. The failed heating module is removed by unlatching the
appropriate locking components 154, 158, quickly disconnecting the plug 244 of the failed module from the receptacle 246 on the
interface 242, and pulling the module in a backward direction to disengage the module frame from module holder 120. The failed
module is then replaced with a replacement module, and the above steps are reversed to reinstall the lower terminal cover and
back panel.

[0098] In the event the heating element 94, 94 A failed due to an electrical short, the fuse corresponding to that heating element
may blow to protect the respective solid state relay. Therefore, the replacement process may also involve replacing the blown
fuse. This is readily accomplished by lifting the fuse hood 230 and replacing the blown fuse with a replacement fuse taken from
one of the fuse holders 232 on the hood. After the back panel 306 is in position and the fuse is replaced, the broiler 30 is ready
for operation. Electrical power is supplied to the broiler by throwing the circuit breaker to its closed position and moving the power
switch 450 to its "power on" paosition.

[0099] The replacement process does not require tools, and the person replacing the module has no risk of injury due to
electrical shock because the power circuit cannot be completed until the back panel 306 is in proper position closing the back of
the housing with the actuator 482 aligned relative to the safety sensor 488.

[0100] Having described the invention in detail, it will be apparent that modifications and variations are possible without departing
from the scope of the invention defined in the appended claims.

[0101] When introducing elements of the present invention or the preferred embodiments(s) thereof, the articles "a", "an", "the"

and "said" are intended to mean that there are one or more of the elements. The terms "comprising”, "including" and "having" are
intended to be inclusive and mean that there may be additional elements other than the listed elements.

[0102] In view of the above, it will be seen that the several objects of the invention are achieved and other advantageous results
attained.

[0103] As various changes could be made in the above constructions and methods without departing from the scope of the
invention, it is intended that all matter contained in the above description and shown in the accompanying drawings shall be
interpreted as illustrative and not in a limiting sense.
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Patentkrav

1. Elektrisk steger (30) omfattende:

10

15

20

25

et hus (32) med en top (34), bund (36), forside (38), bagside (40) og
modstéende sider (44, 46),

et tilberedningskammer (52) i huset, en tilberedningsflade (58) i

tilberedningskammeret (52),

en gvre varmekilde (66) i tilberedningskammeret (52) over
tilberedningsfladen (58),

en nedre varmekilde (68) i tilberedningskammeret (52) under
tilberedningsfladen (58),

et elektrisk kredslgb (70) til at tilvejebringe elektrisk energi til de gvre og
nedre varmekilder (66, 68), hvilket elektriske kredslgb (70) omfatter
mindst en hurtig tilkoblings-/frakoblingskonnektor pa huset,

hvilken nedre varmekilde (68) omfatter et aftageligt varmemodul (82, 84,
86) med et elektrisk opvarmningselement (94) og en hurtig tilkoblings-
/frakoblingskonnektor til hurtig elektrisk tilkobling og frakobling af det
elektriske opvarmningselement til og fra hurtig tilkoblings-

/frakoblingskonnektoren pé huset, og

en modulholder (120) pa huset til at holde det aftagelige
opvarmningsmodul (82, 84, 86), hvilket opvarmningsmodul (82, 84, 86) er
bevaegeligt fra en fgrste position i hvilken opvarmningselementet er i
modulholderen (120) og operabel til at opvarme tilberedningskammeret til
en anden position i hvilken opvarmningsmodulet (82, 84, 86) er fjernet fra
modulholderen (120) for at tillade udskiftning af modulet;

hvor opvarmningsmodulet (82, 84, 86) omfatter en ramme (90) der holder
dette opvarmningselement (94), og hvor modulholderen (120) er
konfigureret til at holde rammen (90) i en position i hvilken
opvarmningselementet (94) rager fremad ind i tilberedningskammeret
(52),
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hvor tilberedningskammeret (52) omfatter flere tilberedningszoner (21, 22,
23) med forskellige varmekrav, og yderligere omfattende en flerhed af de
aftagelige opvarmningsmoduler (82, 84, 86) med forskellige
opvarmningskonfigurationer for at imgdega de forskellige varmekrav, og en
flerhed af forskellige steder pd modulholderen (120), hvert sted svarende
til en seerlig tilberedningszone (21, 22, 23);

hvor en transportgr (56) der definerer tilberedningsfladen (58) er
tilvejebragt inde i huset (38) til at transportere fgdevareemner gennem

tilberedningskammeret (52).

2. Elektrisk steger (30) som beskrevet i krav 1, yderligere omfattende en
I&semekanisme (150) til at Idse opvarmningsmodulet i den fgrste position.

3. Elektrisk steger (30) som beskrevet i krav 1, hvor modulholderen (120)
definerer en aflang horisontal reces til at modtage og stgtte denne ramme (90) i
en horisontal orientering, og hvor rammen (90) af opvarmningsmodulet (120) er
kanalformet og har en topveaeg (96), en bundvaeg (98), og en generelt vertikal
forbindelsesvasg (100), hvilket opvarmningselement (94) rager ud fra
forbindelsesvaeggen som en udligger ind i tilberedningskammeret.

4. Elektrisk steger (30) som beskrevet i krav 3, hvor hvilket
opvarmningselementet (94) omfatter en bugtet spole (106) med ender der
straekker sig gennem forbindelsesvaeggen af rammen (90).

5. Elektrisk steger (30) as som beskrevet i krav 4, hvor en bagudvendende ende
af en vinding af spolen (106) er stgttet af en konsol (110) pd rammen (90).

6. Elektrisk steger (30) som beskrevet i krav 1, yderligere omfattende et
ngglesystem til at forhindre drift af et opvarmningsmodul (120) ved et sted pa

modulholderen ikke egnet til dette opvarmningsmodul.

7. Elektrisk steger (30) som beskrevet i krav 6, hvor ngglesystemet omfatter
&bninger (82W, 84W, 86W) af forskellige stgrrelser pa de forskellige steder pa

modulholderen (120), hvor abninger er i stgrrelse til at modtage et
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opvarmningsmodul (120) med en specifik opvarmningskonfiguration.

8. Elektrisk steger (30) som beskrevet i krav 6, hvor ngglesystemet omfatter et
stift-og-slids-system omfattende stifter (190) pa enten opvarmningsmodulerne
(82, 84, 86) eller modulholderen (120) og slidser (194) til at modtage stifterne pa
de andre af opvarmningsmodulerne (82, 84, 86) eller modulholderen (120), hvilke
tappe (190) og slidser (194) har forskellige opstillinger ved de forskellige steder
sadan at et opvarmningsmodul (82, 84, 86) kun kan monteres pa et egnet sted

p& modulholderen (120).

9. Elektrisk steger (30) som beskrevet i krav 6, hvor ngglesystemerne omfatter
flere seet af indbyrdes indgribende komponenter pa opvarmningsmodulerne (82,
84, 86) og modulholderen (120), idet saettene har forskellige konfigurationer ved
de forskellige steder pd modulholderen (120) sdsom at et opvarmningsmodul (82,
84, 86) kun kan monteres pa et egnet sted.

10. Elektrisk steger (30) som beskrevet i krav 1, hvor den gvre varmekilde (66)
omfatter et gvre aftageligt opvarmningsmodul (610, 612, 614) som har et gvre
elektrisk opvarmningselement og en gvre hurtigtilkoblings-/frakoblingskonnektor
til hurtig elektrisk kobling og frakobling af det gvre elektriske
opvarmningselement til en gvre hurtig tilkoblings-/frakoblingskonnektor pa huset,
og en gvre modulholder pa huset til at holde det gvre aftagelige
opvarmningsmodul, hvilket gvre opvarmningsmodul er bevaegeligt fra en fgrste
position i hvilken det gvre opvarmningselement er i den gvre modulholder og
operabel til at opvarme tilberedningskammeret til en anden position i hvilken det
gvre opvarmningsmodul er fjernet fra den gvre modulholder for at tillade
udskiftning af det gvre modul.

11. Elektrisk steger (30) som beskrevet i krav 1, yderligere omfattende en fgrste
aftagelig plade til at daekke en fgrste del af huset; hvor det elektriske kredslgb
omfatter en Iasnings-kontaktindretning (480) til at forhindre transmissionen af
elektrisk energi til opvarmningselementet medmindre pladen er korrekt pa plads
pa huset; hvor |Idsnings-kontaktindretningen (480) omfatter fgrste og anden
magnetiske kontakter; (MS1, MS2) hvor det elektriske kredslgb omfatter fgrste og

anden kontakter til at tilvejebringe elektrisk energi til varmekilderne og omfatter
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fgrste og anden relae til at styre henholdsvis de fgrste og anden kontaktorer (CT1,
CT2); og hvor lasnings-kontaktindretningen, kontaktorerne og relaeerne er
konfigureret sdledes at 13snings-kontaktindretningerne forhindrer transmission af
elektrisk energi til opvarmningselementet i tilfseldet af en fejl pa en af de

magnetiske kontakter, relaeerne og kontaktorerne.

12, Elektrisk steger (30) som beskrevet i krav 1, hvor hurtig tilkoblings-
/frakoblingskonnektoren pé huset (32) omfatter en brugerflade (242), og hurtig
tilkoblings-/frakoblingskonnektoren af opvarmningsmodulet (120) omfatter en
ledning (632) fastgjort til en terminal af det elektriske opvarmningselement, og en
hurtig tilkoblings-/frakoblingsindretning pa ledningen til forbindelse til
brugerfladen p& huset.



DK/EP 2440094 T3

DRAWINGS

FIG. 1



DK/EP 2440094 T3

T el | TS
@

Om/ll.ﬂ| i — _u_ I G__ﬂ.. _I\H_
@.T\./L @ " al \ )\/.\.T.T

| RO/ | ] /

8¢
( T
zE \ € '0l4

0€ ¢ 'OId



DK/EP 2440094 T3
FIG. 3

AT I I ITRACTTB S \'-\\“\‘-\

-




DK/EP 2440094 T3

¥ "OId



DK/EP 2440094 T3




DK/EP 2440094 T3




DK/EP 2440094 T3




DK/EP 2440094 T3

091

8 'O



DK/EP 2440094 T3

! _
78 | b8 |
OLT | o/ o sal 8T
/ K |%| D _rmn _ le _ /T
8T — P-.@o|-T@I -|_|-|-|.HM ..... _|-|-_ >
IR @ui!#o 5
i [
&1 | o/t 0T w% | ot 041 | gdr 01
' f 1
= e £
¢NH\) A”7|H>> N M N u"m>>|1
v w 10 v = _ «d u &d 4
0T Mme8 ST | mv8 bat Mo8 pat

2

081~ z81 ~ g .
6 'OId



DK/EP 2440094 T3




DK/EP 2440094 T3

11



DK/EP 2440094 T3

2z
ﬂ” E 8 78 98 _
) Jo o AN
. a a . 92z
A e olg I o]
29 % o 2 I
> <] o) o ) & 2o s ¢ /\ONN
s ° ° ® N
m GD ? o o /o e & °
E— ; ° : d. V s 0z
L~ = \J - 7 kil . e o
/2 /\ j__Mw 9
( x ,\Jc Y
Nmi\\ 14¥4 e b 07z

AW E

12



DK/EP 2440094 T3

FIG. 13

13



DK/EP 2440094 T3

Z8T ‘86T J

V _ 06T
i 0€a ﬂ_AI
8T dﬁp

PT "Old

14



DK/EP 2440094 T3

FIG. 15

242

—7&

Q

'\
o \-

.\

] 4
¢ 7

& A o
(o] £
/
© ~NT____ fo
¥ \&..\.nma\%\. \
2 " =

P

>s\ﬁA 2
o
NS

o
(=)
-

/

15



DK/EP 2440094 T3

306

O
i
O]
[l
L.

16



DK/EP 2440094 T3

FIG. 17
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