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INFRARED CAN CURING OVEN

CROSS REFERENCE TO RELATED APPLICATION

This application claims priotity to U.S. Patent Application No. 16/123,005,

filed September 6, 2018, entitled Infrared Can Curing Oven.

BACKGROUND OF THE INVENTION

Field of the Invention

The disclosed and claimed concept relates to an oven for drying a coating on
the exterior of a can and, more particularly, to an oven that utilizes infrared heating

units.

Background Information

Pin ovens are well known int the art and are widely used in the industry for
drying the coating on the exterior of partially completed, open-ended beverage cans. A
can decorator applics the coating to the exterior of the cans. The coating includes, but
is not limited to, ink, enamel used to apply the label, an overcoat of lacquer or varnish,
or both a printed label and overcoat. The oven includes a number of heaters, typically
natural gas heaters, that gencrate a heated fluid (air). That s, natural gas is burned
thercby heating the air. The heated air is generally maintained in a heated, enclosed
space through which a conveyor chain follows a generally vertical serpentine path. As
such, pin ovens occupy a large volume and have a complex motion assembly. That is,
in order for the conveyor chain to have a path of sufficient length to allow the cans to
cure, the enclosed space typically has a volume of about 75 m.* This is a problem as
the ovens occupy a large space within a processing facility. Further, a conveyor that
cxtends over a scrpentine path requircs complex mechanical assemblies to
accommodate the change in direction of the conveyor. This is a problem as the complex
mechanical assernblies are expensive and prone to wear.

The conveyor chain supports the cans on a number of pins. That is, elongated
carrier pins are attached to the conveyor chain in spaced relation along its entire length.
The open-ended cans are placed onto the extended pins and are carried over a serpentine
chain path through the oven. Nozzles aligned with the chain path direct heated air
against the outsides of the cans as they travel through the oven enclosed space. The

heated air both maintains the cans on the pins and cures the coating. As the heated air
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streams are structured to hold, and stabilize, the cans on the pins, most pin ovens
continuously direct heated air against the can bottoms. Generally, however, the can
bottoms do not have a coating applied thereto. As such, energy is lost or wasted when
the heated air is directed against the can bottorns. This is a problem.

Pin ovens are operated at a temperature of about 420 F° and ave structured to,
and do, operate substantially continuously. As such, the pin ovens are not structured to
quickly cool down or quickly heat up. In this configuration, operators typically leave
the pin oven heaters in operation even if the pin ovens are not in use. That s, for
cxample, if the flow of cans being processed is interrupted due to a problem or routine
maintenance on another machine in the can processing line, the pin oven heaters are
operated s0 as to prevent the pin oven from cocling down. That is, rather than allowing
the pin oven heaters to cease operation causing the pin oven to cool below operating
temperatures, operators keep the pin oven heaters in operation.  As such, encrgy is
wasted due to the inability of the pin oven to heat up guickly. This is a problem.

Pin ovens further use fans to move the heated air and to vent the exhaust. With
both natural gas heaters and exhaust fans in operation, pin ovens are loud, typically
operating at about 95 dB. This is a problem as well. Further, energy consumption, both
in terms of natural gas used to fuel the heaters and clectricity to operate the exhaust
fans, is substantial. Encrgy cost savings are, thercfore, extremely important. This is a
problem as well. Further, pin ovens as described above have reached the practical limits
of can drying speeds and capacities. Presently, pin ovens process about 2400 cans per
minute {cpm). Other can processing machines such as, but not limited to, the
decorators, have exceeded this speed. Thus, the pin ovens are a bottlenccek in the can
processing line. This is a problem as well.

There is, therefore, a need for a can curing oven that is faster and more quiet

than known curing ovens.

SUMMARY OF THE INVENTION

These needs, and others, are met by at least one embodiment of the disclosed
and claimed concept which provides a can curing oven including a housing assernbly,
a fransfer assemnbly, and a number of heating units. The housing assembly defines a
generally enclosed space. The transfer assembly is stroctured o support and move a
nuraber of can bodies. The wansfer assembly includes an elongated transfer belt. The

transfer belt is movably coupled to the housing assembly and is structured to move
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through the housing assembly enclosed space. The number of heating umits are
structured to generate an effective amount of received heat.
A can curing oven in this configuration, and as further described below, solves

the problems stated above.

BRIEF DESCRIPTION OF THE DRAWINGS

A full understanding of the invention can be gained from the following
description of the preferred embodiments when read in conjuncton with the
accompanying drawings in which:

Figure 1 is an isometric view of a decorator systern.

Figure 2 is a top view of a decorator systen.

Figure 3 is a side view of a decorator system.

Figure 4 is a detail isometric view of one end of a decorator systen

Figure § is an isometric view of a decorator systern with the can curing oven in
another configuration.

Figure 6 1s a top view of a decorator system with the can curing oven in another

configuration.

DRESCRIPTION OF THE PREFERRED EMBODIMENTS

It will be appreciated that the specific elements illustrated in the figures herein
and described in the following specification are simply exemplary embodiments of the
disclosed concept, which are provided as non-limiting cxampies solely for the purpose
of ilustration. Therefore, specific dimensions, orientations, assembly, mimber of
components used, embodiment configurations and other physical characteristics related
to the embodiments disclosed herein are not to be considered limiting on the scope of
the disclosed concept.

Directional phrases used herein, such as, for example, clockwise,
counterclockwise, left, right, top, bottom, upwards, downwards and derivatives thereof,
relate to the orientation of the elements shown in the drawings and are not imiting upon
the claims unless expressly recited therein.

As used herein, the singular form of “a,” “an.” and “the” inchide plural
references unless the context clearly dictates otherwise.

#3

As used herein, “structured to {verbi” means that the identified clement or

assembly has a structure that is shaped, sized, disposed, coupled and/or configured to
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perform the identified verb. For exarople, a member that is “structured to move” is
movably coupled to another clement and includes clements that cause the member to
move or the member is otherwise configured to move in response to other clements or
asseroblies. As such, as used herein, “structured to [verb]” recites structure and not
function. Further, as used herein, “structured to [verb]” means that the identified
clement or assembly is intended to, and is designed to, perform the identified verb.
Thus, an element that is merely capable of performing the identified verb but which is
not infended to, and is not designed to, perform the identified verb is not “structured to
fverbl].”

As used herein, “associated” means that the elements are part of the same
assembly and/or operate together, or, act upon/with each other in some manner. For
example, an autorobile has four tires and four hub caps. While all the clements are
coupled as part of the automobile, it is understood that each hubcap is “associated” with
a specific tre.

As used herein, a “coupling assembly” includes two or more couplings or
coupling components. The componenis of a coupling or coupling assembly arc
generally not part of the same element or other component.  As such, the components
of a “coupling assembly” may not be described at the same time in the following
description.

3

As used herein, a “coupling” or “coupling component(s)” is onc or more
component(s) of a coupling assembly. That is, a coupling assembly inclodes at least
two components that are structured to be coupled together. I is understood that the
components of a coupling assembly are compatible with each other. For example, ina
coupling assembly, if one coupling component is a snap socket, the other coupling
component is a snap phlug, or, if one coupling component is a bolt, then the other
coupling component is a nut or threaded bore. Further, a passage in an element is part
of the “coupling” or “coupling component(s).” For cxample, in an assembly of two
wooden boards coupled together by a nut and a bolt extending through passages in both

3

boards, the nut, the bolt and the two passages arc cach a “coupling” or “coupling
component.”

As used herein, a “fastener” is a separate component structured to couple two
or more elements. Thus, for example, a bolt is a “fastener” but a tongue-and-groove
coupling is not a “fastcner.” That is, the tongue-and-groove clements are part of the

clements being coupled and are not a separate cornponent.
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As used herein, the statement that two of more parts of componenis are
“coupled” shall mean that the parts are joined or operate together cither directly or
indirectly, i.e., through one or more intermediate parts or components, so long as a link
occurs.  As used herein, “directly coupled” means that two clements are directly in
contact with cach other. As used herein, “fixedly coupled” or “fixed” means that two
compornents are coupled so as to move as one while maintaining a constant orientation
relative to each other. As used berein, “adjustably fixed” means that two components
are coupled 30 as w move as one while maintaining a constani general orientation or
position relative to each other while being able to move in a limited range or about a
single axis. For example, a doorknob is “adjustably fixed” to a door in that the
doorknob is rotatable, but generally the doorknob remnains in a single position relative
to the door. Further, a cartridge (nib and ink reservoir) in a retractable pen is “adjustably
fixed” relative to the housing in that the cartridge moves between a retracted and
extended position, but generally maintains its orientation relative to the housing.
Accordingly, when two clements are coupled, all portions of those clements are
coupled. A description, however, of a specific portion of a first clement being coupled
to a second element, 2.g., an axle first end being coupled to a first wheel, means that
the specific portion of the first element is disposed closer to the second element than
the other portions thereof. Further, an object resting on another object held in place
only by gravity is not “coupled” 1o the lower object unless the upper object is otherwise
maintained substantially in place. That is, for example, a book on a table 15 not coupled
thereto, but a book glued to a table is coupled thereto.

As used herein, the phrase “removably coupled” or “temporarily coupled”
means that one component is coupled with apother component in an essentially
temporary manuner. That is, the two components are coupled in such a way that the
joining or scparation of the components is casy and would not damage the components.
For example, two coraponents secured to cach other with a limited number of readily
accessible fasteners, ie., fasteners that are not difficult to access, are “removably
coupled” whereas two components that arc welded together or joined by difficult to
access fasteners are not “removably coupled.” A “difficult to access fastener” is one
that requires the removal of one or more other components prior o accessing the
fastener wherein the “other component” is not an access device such as, but not limited

to, a door.
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As used herein, “operatively coupled” means that a number of elements or
assernblies, each of which is movable between a first position and a second position, or
a first configuration and a second configuration, are coupled so that as the first elernent
moves from one posttion/configuration to the other, the second element moves between
positions/configurations as well. It is noted that a first element may be “operatively
coupled” to another without the opposite being true.

As used herein, “functionally coupled” means that a mumber of elements or
assemblies are coupled together so that a characteristic and/or function of one
clement/asscmbly is communicated or uscable by the other clement/assembly. For
example, a characteristic of an extension cord is the ability to communicate electricity.
When two extension cords are “functionally coupled,” the two extension cords are
coupled so that electricity is communicable through both extension cords. As another
cxample, two wircless routers, which have the characteristic of coromunication data,
are “functionally coupled” when the two routers are in comnunication with each other
(but not physically coupled to each other) so that data is communicable through both
routers.

As used herein, the statement that two or more parts or components “engage”
onc another means that the clements exert a force or bias against one another cither
directly or through one or more intermediate elerents or components. Further, as used
herein with regard to moving parts, a moving part may “engage” another clement during
the motion from one position to another and/or may “engage” another element once in
the described position. Thus, it is understood that the statements, “when element A
moves to clement A first position, clement A engages element B,” and “when element
& is in element A first position, clement A cngages element B” are equivalent
statements and mean that element A either engages element B while moving to clement
A first position and/or elemnent A either engages clement B while in clement A first
position.

As used herein, “operatively engage” means “engage and move.” That is,
“operatively engage” when used in relation to a first component that is structured to
move a movable or rotatable second component means that the first cornponent applies
a force sufficient to cause the second component to move. For example, a screwdriver
may be placed into contact with a screw. When no force is applied to the screwdriver,
the screwdriver is merely “temporarily coupled” to the screw. If an axial force is

<

applied to the screwdriver, the screwdriver is pressed against the screw and “engages”



WO 2020/051326 PCT/US2019/049738

10

[
i

20

30

3

the screw. However, when a rotational force is applied to the screwdriver, the
screwdriver “operatively engages™ the screw and causes the screw to rotate. Further,
with electronic components, “operatively engage” means that one component controls
another component by a control signal or current.

As wsed herein, “temporarily disposed” means that a fiwst clement(s) or
assembly (ies) isvesting on a second element(s) or assernbly(ies) in a manner that allows
the first element/assembly to be moved without having to decouple or otherwise
manipulate the first element. For example, a book simply resting on a table, i.e., the
book is not ghued or fastened to the table, is “temporarily disposed” on the table.

As used herein, “correspond” indicates that two structural components are sized
and shaped to be similar to each other and may be coupled with a minimom amount of
friction. Thus, an opening which “corresponds” to a member is sized slightly larger
than the member so that the member may pass through the opening with a minimoum
amount of friction. This definition is modified if the two components are to fit “spagly”
together. In that situation, the difference between the size of the components is even
smaller whereby the amount of friction increases. It the element defining the opening
and/or the component inserted into the opening ave made from a deformable or
compressible material, the opening may cven be slightly smaller than the component
being inserted into the opening. With regard to surfaces, shapes, and lines, two, or
more, “corresponding” surfaces, shapes, or lines have generally the same size, shape,
and contours.

As used herein, a “path of travel” or “path,” when used in association with an
clement that moves, includes the space an clement moves through when in motion. As
such, any element that moves inherently has a “path of travel” or “path.” Further, a
“path of wavel” or “path” relates to a motion of one identifiable construct as a whole
relative o another object. For example, assuming a perfectly smooth road, a rotating
wheel (an identifiable construct) on an automobile generally does not move relative to
the body {(another object) of the automobile. That is, the wheel, as a whole, does not
change its position relative to, for example, the adjacent fender. Thus, a rotating wheel
does not have a “path of travel” or “path” relative to the body of the automobile.
Conversely, the air inlet valve on that wheel (an identifiable construct) does have a
“path of ravel” or “path” relative to the body of the automobile. That is, while the
wheel rotates and is in motion, the air inlet valve, as a whole, moves relative to the body

of the antomobile.
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Asused herein, the word “unitary” means a component that is created as a single
piece or unit. That is, a component that includes picces that are created separaicly and
then coupled together as a unit is not a “uanitary” component or body.

As used herein, the term “nurnber” shall mean one or an integer greater than one
{(i.e., a plurality). That is, for example, the phrase “a number of elements” means ong
clement or a plurality of elements. It is specifically noted that the term “a ‘number’ of
[XT” includes a single [X].

As used herein, in the phrase “[x] moves between its first position and second
position,” or, “ly] is structured to move [x] between its first position and second
position,” “Ix]” is the name of an clement or assembly. Further, when [x] s an element
or assembly that moves between a mumber of positions, the pronoun “its” means “[x],”
i.e., the named element or asscmbly that precedes the pronoun “its.”

As used herein, a “radial side/surface” for a circular or cylindrical body s a
side/surface that extends about, or encircles, the center thereof or a height line passing
through the center thereof. As used herein, an “axial side/surface” for a circular or
cylindrical body is a side that exiends in a plane extending generally perpendicular to a
height line passing through the center of the cylinder. That is, generally, for a
cylindrical soup can, the “radial side/surface” is the generally circular sidewall and the
“axial side(s)surface(s)” are the top and bottom of the soup can. Further, as used
herein, “radially extending” means extending in a radial direction or along a radial line.
That is, for example, a “radially extending” line extends from the center of the circle or
cylinder toward the radial side/surface. Further, as used herein, “axially extending”
means extending in the axial direction or along an axial line. That is, for example, an
“axially extending” line extends from the bottorn of a cylinder toward the top of the
cylinder and substantially parallel to a central longitudinal axis of the cylinder.

As used herein, “generally curvilinear” inchides clements having multiple
curved portions, combinations of curved portions and planar portions, and a plurality
of planar portions or segments disposed at angles relative to each other thereby forming
a curve.

As used herein, a “planar body” or “planar member” is a generally thin element
including opposed, wide, gencrally parallel surfaces, ie., the planar surfaces of the
planar member, as well as a thinner edge surface extending between the wide parallel
surfaces. That is, as used herein, it is inherent that a “planar”™ element has two opposed

planar surfaces. The perimeter, and therefore the edge surface, may include generally
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straight portions, ¢.g., as on a rectangular planar member, or be curved, as on a disk, or
have any other shape.

As used herein, for any adjacent ranges that shave a imit, e.g., 0% - 5% and 5%
-10, or, 0.05 inch - .10 inch and §.001 inch — 0.05 inch, the upper limit of the lower
range, i.e., 5% and 0.05 inch in the examples above, means slightly less than the
identified limit. That is, in the example above, the range 0% - 5% wmeans 0% -
4.998999% and the range 0.001 inch - 0.05 inch means 0.001 inch — 0.04999999 inch.

As used herein, “upwardly depending” means an element that extends upwardly
and generally perpendicular from another clement.

As emploved herein, the terms “can” and “container” are used substantially
interchangeably to refer to any known or suitable comtainer, which is structured to
contain a substance (e.g., without limitation, liquid; food; any other suitable substance),
and expressly includes, but is not timited to, beverage cans, such as beer and beverage
cans, a3 well as food cans.

As used herein, a “can body” inchides a base and a depending, or upwardly
depending, sidewall. The “can body” is unitary. In this configuration, the “can body”
defines a generally enclosed space. Thus, the “can body,” i.e., the base and sidewall,
also include(s) an outer surface and an inner surface. That is, for example, a “canbody”
includes a sidewall inner surface and a sidewall outer surface.

As used herein, “about”™ in a phrase such as “disposed about {an clement, point
or axis]” or “extend about [an element, point or axis]” or “[X] degrees about an {an
clement, point or axis],” means cncircle, extend around, or measured around. When
used in reference to a measurernent or i a similar manner, “about” means
“approximately,” i, in an approXimate range relevant to the measurement as would
be understood by one of ordinary skili in the art.

As used herein, an “clongated” element inherently inchides a longitudinal axis
and/or longitudinal line extending in the direction of the elongation.

As used herein, “generally” means “in a general mamner” relevant to the term
being modified as would be understood by one of ordinary skill in the ant.

As used herein, “substantially” means “for the most part” relevant to the term
being modified as would be understood by one of ordinary skill in the art.

As used herein, “at” means on and/or near relevant to the term being modified
as would he understood by one of ordinary skill in the art.

A decorator systerm 10 is shown in Figures 1-6. The decorator system 10 is
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structured to, and does, apply a coating (o a can body 1 and cure that coating. In an
cxemplary embodiment, the can body 1 is generally cylindrical and includes a base 2
and a sidewall 3. As noted above, the can body 1 has an inner surface and an outer
surface; thus, there is a can body sidewall outer surface 4 and a can body sidewall inner
surface 5. Further, a generally cvlindrical can body 1 includes a longitudinal axis 6.
The coating (not shown) 1s applicd to the can body sidewall outer surface 4.

The decorator system 10 includes a decorator assembly i2 {(shown
schematically) and a can curing oven 20. As is known, the decorator assembly 12 is
structured to, and does, apply a coating, or coatings, to the can body 1. Further, as is
known, the decorator assernbly 12 is structured to, and does, process over 2400 cans
per minute (hereinafter, “cpm™). The speed of the decorator assembly in cpm s, as
used herein, the “can decorator speed.” Thus, as used herein, a “maximui can decorator
speed” is over 2400 cpm.  As is known, the coatings inclide, but are not limited to,
inks, paints, varnishes, and lacquers.  The decorator assembly 12 includes a transfer
assembly 14 that is structured to, and docs, move ong can body 1 at a time to the can
curing oven 24

As discussed in detail below, the can curing oven 20, and more specifically the
heating assembly 100, is structured to, and does, generate a total effective amount of
received heat. As used herein, a “total effective amount of received heat” (or “total
cffective amwount of received radiant heat”™) means heat received (or radiant heat
received) at, or by, the can body 1 sufficient to cure the coating(s) thereon and not
substantially more than the minimal amount required to cure the coating on the can
body 1. Thaus, after the can body 1 moves through the can curing oven 20, the coating
thereon 1s cured and the can body 1 is ready for further processing.  As used herein,
“received heat” (or “received radian{ heat”) means the energy {or radiant encrgy)
reccived at, or by, the can body 1. It is understood that “received heat” is dependent
upon a number of variables including, but not himited to, the energy output of the
heating assembly 100, discassed below, the distance between the heating vnits 102 and
the can bodies 1, and the duration, i.e., the amount of time, the can bodies 1 are exposed
to the beat and/or the heating units 102, It 5 understood that those of skill in the art
understand how to adjust these varnables to determine a desirable configuration of the
can curing oven 20. As discussed below, in one exemplary embodiment the can curing
oven 20 is optimized for speed (as measured in cpm). Further, the can curing oven 20

is, in other embodiments, also optimized for size, energy efficiency, and/or economic
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efficiency. Each configuration requires the optimization of multiple variables. Further,
a single heating unit 102, discussed below, is structured to, and does, gencraie a
“proportional effective amount of received heat”  As used herein, a “proportional
effective amount of received heat” means a portion of the “total effective amount of
received heat” generated by a single heating unit 102 of the heating assembly 100.

Further, as used hevein, and when using a radiant heating unit 110, discussed
below, the radiant heating unit 110 is disposed an “effective distance” from a transfer
assembly 70, discussed below.  As used herein, an “effective distance” means the
optimal distance between the radiant heating unit 110 and the can body 1 to achieve a
desired amount of heat transfer. As used herein, there are two deswed amounts of heat
transfer; a “narrow band” heat transfer and a “wide band” heat transfer. As used herein,
a “narrow band” means a strip about s inch wide. Thus, a radiant heating unit 110
configured to achieve a “narrow band” heat transfer is positioned at an “effective
distance” so as to maximize heat transfer over a strip about % inch wide. In an
cxemplary embodimentt, the strip extends generally vertically (fop to bottom) on the can
body sidewall outer surface 4.

As used herein, a “wide band” means a width generally equal to the diameter of
the can body 1. Thus, a radiant heating unit 110 configured to achieve a “wide band”
heat transfer is positioned at an “effective distance” so as to maximize heat transfer over
an area equal to about one half the can body sidewall 3 (when the can body sidewall 3
is generally cvlindrical). That 1s, a “wide band effective distance” means the optimal
distance between the radiant bheating unit 110 and the can body 1 to achieve the
maxiroum heat transfer to one side of the can body sidewall outer surface 4.

Further, it is understood that in one embodiment the can curing oven 20, and
more specifically the transfer assembly 70 is structured o have an operating speed
corresponding to the maximum can decorator speed.  As used herein, an “operating
speed” is the speed (in cpm) of the assembly in operation as opposed to a speed the
assembly can achicve when not in operation. That is, for exarople, the transfer assernbly
70 has a maximum operating speced wherein the transfer assembly 70 moves can bodics
as the coating is cured. The transfer assembly 70 may, however, be able to move at a
greater speed when not encumbered by can bodies 1. Such a non-“operating speed” is
not relevant to this application. In an exemplary embodiment, the transfer assembly 70
moves can bodies 1 at a speed equal to the maximum can decorator speed.

The can curing oven 20 includes a housing assembly 30, a transfer assembly 70,
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and a heating assembly 100. The housing assembly 30 includes a number of sidewalls
32 that define a geuverally enclosed space 34. The bousing assembly 30, in an exeroplary
embodiment, is generally straight and has a length of between about 1.0 m and 6.0 m.
ot agbout 4 m., a width of between about 8% nuv and 300 mm, or about 150 mum, and a
height of between about 200 mm and 500 mm, or about 300 mm. In this configuration,
the bousing assembly 30 has a volume of between about 16,000 cm’® and 900,000 cm?,
or about 180,000 cn’. As used herein, a housing assernbly 30 with a volume of between
about 16,000 cm® and 900,000 em® is a “limited volume” and this solves a problem
noted above. As used herein, a bousing assembly 30 with a volume of about 180,000
e’ is a “specific limited volume” and this solves a problem noted above. As discussed
below, the transfer assembly 70 is also structured to be configured in a serpentine path.
Thus, it is understood that the housing assembly 30 is not limited to the elongated,
generally straight configuration shown in Figures 1-6.

As shown, and in an exemplary embodiment, the housing assembly sidewalls
32 are also radiant heating unit plates 120. That is, as used herein, elements identified
as radiant heating units 110 are also part of the housing asserbly 30. It is understood
that the housing assembly 30, in another exemplary embodiment, not shown, includes
a sidewall made from materials such as, but not limited o, sheet metal.

The housing assembly 30 further includes an adjustable mounting assembly 40.
The housing assembly adjustable mounting assembly 40 is structured to, and does,
position each radiant heating unit plate 120, discussed below, an effective distance from
the can bodies 1. As shown in Figures 4 and 6, the generally cylindrical can body 1 is
shown in two configurations; a short, first configuration (Figure 4) and a tall, second
configuration (Figure 6). In this erobodiment, the adjustable mounting asserbly 40 is
structured to, and does, adjust the position and/or height of the radiant heating unit
plates 120 so as to be at an cffective distance from the can body sidewall outer surface
4.

In one embodiment, as shown, the adjustable mounting assembly 40 inclades
modular clements which, as shown, are modular radiant heating unit plates 120.  As
used herein, “modular” means a type of element or assembly wherein a plurality of
clements or assemblies have substantially similar dimensions, contours, and other
surface features including, but not limited to the position and type of cogplings. In this
configuration, “modular units” arc temporarily coupled to each other and are structured

to be, and are, easily replaceable. Further, in an exeroplary embodiment, the “modular”
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units are also “linkable.” As used herein, “linkable” means that modular units are
structured to be, and are, functionally coupled together.  In this embodiment, the
modular radiant heating unit plates 120 are linkable and, as such, are also, as used
herein, part of the adjustable mounting assembly 40. That is, for can bodies 1 in the
first configuration, the modular and linkable radiant heating unit plates 120 are disposed
in a single first row of opposed pairs, as discussed below. To process can bodies T in
the second configuration, the modular, linkable radiant heating unit plates 120 have a
stacked, second row of opposed pairs of modular and linkable radiant heating unit plates
120 disposed on top of the first row of opposed pairs of modular and linkable radiant
heating unit plates 120.

In another embodiment, not shown, the adjustable mounting assembly 40 is
structured to, and docs, position the radiant heating unit plates 120 an effective distance
from the can bodies 1 by positioning the radiant heating onit plates 120 in a
corresponding orientation. That is, in another embodiment, not shows, the can bodics
are tapered can bodics {not shown). Tapered can bodies are shaped generally like a
foam cup. That is, the tapered can body has a smaller radius near the bottom and a
larger radius at the top. Thus, relative to a vertical line, the sidewall is angled. The
adjustable mounting assembly 40 is structured to, and does, position the radiant heating
unit plates 120 at an angle generally corresponding to the angle of the tapered can body
sidewall 3 so that the plane of the radiant heating unit plates 120 is generally paraliel to
the tapered can body sidewall. [t1s understood that a tapered canbody | is one possible
configuration for a can body and the adjustable mounting assembly 40 is structured to,
and does, position the radiant beating unit plates 120 an effective distance from the can
bodics 1 regardless of the shape of the can bodies 1.

The housing assembly 30 further includes an elongated drive bar 50. The
housing asserably drive bar 50 is temporarily, operatively coupled 1o each transfer
assembly support pad 30, discussed below, and is, as used herein, also part of the
transfor assemably 70, The housing assembly drive bar 50 is, in an exemplary
cmbodiment, an clongated body 52 that extends adjacent the ransfer assembly transfer
belt 72, As discussed below, the housing assembly drive bar 50 is stationary and
engages the radial surface of each transfer assembly support pad 80. In one
embodiment, each transfer assembly support pad 80 is rotatably coupled to the transfer
assembly transfer belt 72, Thus, the engagement between the housing assembly drive

bar 50 and the radial surface of each transfer assembly support pad 80 causes each
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transfer assembly support pad 80 to rotate.

The transfer assembly 70 is structured to, and docs, move a number of can
bodics 1. The transfer assembly 70 includes, in one exemplary embodiment, a chain
with can body support pins, similar to a traditional pin oven, none shown. In an
exemplary embodiment, however, the transfer assembly 70 does not include pins, i.e.,
clongated supports which can bodies are disposed over and which require an air stream
to maintain the can body 1 on the pin. This solves a problem stated above. In an
exemplary embodiment, the ransfer assembly 70 includes an elongated transfer belit
72, As shown, the transfer assembly ransfer belt 72 includes a mumber of segments 74
which are movably coupled to each other. As shown, the transfer assembly transfer
belt 72 extends over a generally linear path. It is understood that the generally linear
path is exemplary and that the transfer assembly transfer belt 72 in other embodiments
follows a non-linear path including, but not limited to, a serpentine path, a vertical loop,
a vertical serpentine path, or a helical path. In such alternate paths, the radiant heating
unit plates 120 are, in an exemplary embodiment, structured to provide energy/heat in
multiple directions. For example, a radiant heating unit plate 120 is disposed between
folds of a serpentine path and heat can bodies 1 on both folds of the serpentine path.

The transfer asscmbly transfer belt 72 is structured to be, and is, movably
coupled o the housing assembly 30. The wransfer assembly 70 further includes a drive
assembly (not shown) that is structured to be, and 18, operatively coupled to the transfer
assembly transfer belt 72, That is, the transfer assembly drive assembly (not shown} is
structured to, and does, impart motion fo the transfer assembly transfer belt 72 so that
the transfer assembly transfer belt 72 moves over alooped path. The transfer assembly
transter belt 72 looped path extends through the housing assembly enclosed space 34.
The transfer assembly transfer belt 72 is structured to, and does, operate at a temperafure
of over 150° C. In an cxemplary cmbodiment, the transfer assembly transfer belt 72 is
made from steel or a composite material.

In an exemplary embodiment, the transfer assembly 70 includes a number of
support pads 80. The transfer assembly support pads 80 are substauntially similar and
only one is described. Each transfer asserably support pad 80 is structured to, and does,
resist elevated temperatures operated at a temperature of over 150° C. Each transfer
assembly support pad 80 is stuctured to, and does, temporarily couple a can body | to
the transfer assembly transfer belt 72. In one embodiment, the transfer assembly

support pad 80 includes a generally disk-like body 82, i.e., a short cylinder. The transfer
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assembly support pad body 82 includes a coupling device 84 that is structured to
temporarily couple a can body 1 to the transfer assembly support pad body 82.

In one ernbodiment, the transfer assemobly support pad body coupling device §4
is a number of magnets or a magnetizable construct {none shown) such as, but not
limited to, an electro-magnet. A maguet or a magnetizable construct is disposed in each
transfer assembly support pad body 82, Each magnet or a roagnetizable construct is
structured to, and does, temporarily couple a can body 1 to the transfer assembly support
pad body 82.

In another exemplary embodiment, the transfer assembly support pad body
coupling device 84 includes a vacuum assembly (not shown.) The transfor assembly
support pad body coupling device vacuum assembly is strucnired fo, and does, apply a
vacuuim to the can body 1 whereby the can body 1 is temporarily coupled to the transfer
assembly support pad body 82. That is, the vacuom assembly includes a negative
pressure device structured to generate a negative pressure, a number of conduits in finid
communication with the negative pressure device, and a nozzle at cach transfer
assembly support pad body 82. It is understood that, when a can bedy 1 is disposed on
a transfer assembly support pad body 82, the vacuum assembly is actuated and applies
a negative pressure to each can body 1 disposed on a transfer assembly support pad
body 82. The negative pressure temporarily couples cach can body 1 to an associated
transfer assembly support pad body 82.

In another exemplary embodiment, the transfer assembly support pad body
coupling device 84 includes a temporary adhesive (not shown). The temporary
adhestve is structured to, and does, temporaridy couple a can body 1 to the transfer
assernbly support pad body §2.

Each transfer assembly support pad bedy 82 is one of a driven pad, a free pad
or a fixed pad. As used herein, a “driven pad” means a support pad body 82 that is
structured to, and does, rotate relative to the associated transfer assembly transfer belt.
Further, a “driven pad” means that the transfer assembly support pad body 82 is
operatively engaged by another clement, or assembly, and the operative engagement
causes the transfer assembly support pad body 82 to rotate relative to the transfer
assembly transter belt 72. As used herein, a “free pad” means a support pad body 82
that is structured to, and does, rotate relative to the associated transfer assembly transfer
belt. Further, a “free pad” is not operatively engaged by another element, or assembly

but rather is free to rotate in response to forces applied (intentionally or unintentionally)
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to the can body 1 which cause the transfer assembly support pad body 82 to rotate
relative to the transfer assembly transfer belt 72. Further, a “free pad” is free to rotate
in response to unintentional forces applied to the ransfer assembly support pad body
82 which cause the transfer assembly support pad body to rotate relative to the transfer
assembly transfer belt 72. As used herein, a “fixed pad” is a support pad body 82 that
is fixed to the transfer assernbly transfer belt 72 and does not rotate relative thereto.

In one exernplary embodiment, i.e., a driven pad embodiment, cach transfer
assembly support pad body 82 is rotatably coupled to the transter assembly transfer belt
72 and is structured to, and does, rotate relative thereto. In the embodiment shown, the
radial surface 86 of the disk-like transfer assembly support pad body 82 is an
engagement surface. That is, the transfer assembly support pad body radial surface 86
is a generally circular drive engagement surface 88. In this embodiment, the housing
assembly drive bar 30 is temporarily, operatively coupled to each transfer assembly
support pad 80 and, as shown, the transfer assembly support pad body radial surface
86, i.e., the drive engagement surface 88. That is, the housing assembly drive bar 50 is
structred to, and does, remain in a fixed position relative to the housing assembly 30.
The housing assembly drive bar 50 is disposed adjacent the transfer assembly transfer
belt 72. The housing assembly drive bar 50 is structured to, and does, operatively
cngage the driven pad body drive engagement surface 86, As the transfer assembly
transfer belt 72 moves relative to the housing assernbly 30, the housing assernbly drive
bar 50 contacts and operatively engages each transter assembly support pad body 82.
Because each transfer assembly support pad body 82 is rotatably coupled to the transfer
assernbly transfer belt 72, friction causes cach transfer assembly support pad body §2
to rotate relative to the transfer assembly transfer belt 72, The radius of each transfer
assembly support pad body &2 is selected so that, given a selected speed of the transfer
assembly transfer belt 72, the transfer assembly support pad bodies 82 rotate at a
selected speed.

In one exemplary embodiment, ie, a free pad embodiment, the transfer
assernbly support pad bodies 82 are rotatably coupled to the transfer assembly transfer
belt 72. In this embodiment, force is applied to the can body 1 via moving air. That is,
a fan assembly, or similar assembly, is structured to move air over the can bodies 1
causing the can bodies 1 and the transfer assembly support pad bodies 82 to rotate.
Alternatively, the transfer assembly support pad bodies 82 are simply free to rotate and

rotate randomly in response to vibration in the transfer assembly transfer belt 72.
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The heating assembly 100 includes a number of heating units 102. The heating
assembly 100, i.e., the heating units 102, are structured to, and do, generate a total
effective amount of received heat. In an exemplary embodiment, the number of heating
units 102 inchudes a number of infrared heating units 110, Each infrared heating unit
110 inchudes a mumber of infrared emitters 112. The infrared heating units 110 are
structured to, and do, generate a total effective amount of received radiant heat. That
is, the radiant heat generated by the infrared heating units 110 is sufficient to cure the
coating on the can body 1. In an exemplary embodiment, the infrared heating units 110
are modular heating units.

There are many types of infrared heating units 110 that are suitable for use in
the heating assembly 100 including, but not limited to, fueled infrared heating units
110" and bulb infrared heating units 110”°. As used herein, a “fueled infrared heating
unit 1107 means an infrared heating unit 110 wherein a fuel such as, but not limited to,
natural gas ov o1l 1s burned to generate energy that is emitied as infrared radiation. Thas,
as used herein “fueled infrared heating units 110" include “gas infrared heating units”
which are “fueled infrared heating units 11077 fucled by natural gas, and, “oil infrared
heating units” which are “fueled infrared heating units 11077 fueled by oil.  As used
herein, a “bulb infrared heating unit 1107°” means a light bulb, or similar constructs
including, but not limited to, light emitting diodes (1LEDs), that arc structured to emit
infrared radiation. The following discussion will use fucled infrared heating units 11
and bulb infrared heating units 1107 as examples, but the claims are not himtted to these
types of infrared heating units 110 unless the term “fueled” infrared heating units 110°
ot “bulb” infraved heating units 11077 is recited in the claim.  As is known, a bulb
infrared beating unit 110”7 is actuated by applying electricity to the bulb. As such, a
“bully” infrared heating unit 1107 is also, as used herein, an electrical infrared heating
unit. Thus, in an exemplary embodiment, cach infrared heating unit 110 is sclected
from the group consisting of, consisting essentially of, or including electrical infrared
heating units, gas infrared heating units, or oil infrared heating units.

In an exemplary embodiment, the fueled infrared heating units 110 include a
number of radiant heating unit plates 120, As is known, and as used herein, a “radiant
heating unit plate” 120 inclades a generally planar body 122 wherein at least one of the
planar surfaces is struconed to, and does, emt infrared radiation.  Hereinafter, this
surface is identified as an “IR emitter surface”™ 124. In another embodiment, both of

the planar surfaces are structured to, and do, emit infrared radiation. In an embodiment
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wherein the radiant heating unit plates 120 are strucured to emit infraved radiation from
one of the planar surfaces, the radiant heating unit plates 120 are disposed on either side
of the transfer assembly transfer belt 72, That is, each radiant heating unit plate 120 is
oriented with the IR emitter surface 124 adjacent {or facing) the transfer assembly
transter belt 72, as shown in Figure 4. As discussed above, the radiant heating unit
plates 120 are structured to, and do, provide either a “narrow band” heat transfer or a
“wide band” heat transfer.

Further, it is understood that the adjustable mounting assembly 40 is stuctured
to, and does, position the radiant heating unit plates 120 at an effective distance from
the can bodics 1. For example, if the can hodies have two configurations, large diameter
and small diameter, and if the effective distance is {(L.25 inch for either can body |
configuration, the adjustable mounting assembly 40 is structured to move each radiant
heating unit plate 120 laterally relative to the transfer assembly wansfer belt 72 so that
the IR emitter surface 124 is positioned 0.25 inch from the can body sidewall outer
surface 4. That is, when a batch of small diameter can bodies 1 are processed, the
adjustable mounting assembly 40 is adjusted so as to move the IR emitter surface 124
on each radiant heating unit plate 120 to be (.25 inch from the can body sidewall outer
surface 4. When a batch of large diameter can bodics 1 are processed, the adjustable
mounting assembly 40 is adjusted outwardly so as to move the IR emiiter surface 124
on each radiant heating unit plate 120 to be .25 inch from the can body sidewall outer
surface 4.

Further, in an exemplary embodiment, the radiant heating unit plates 120 are
modular radiant heating unit plates 120. That is, the radiant heating unit plates 120
include couplings for fuel, exhaust, and power as well as mechanical couplings. The
use of modular radiant heating unit plates 120 allows the heating assembly 100 to be
configured to cure can bodies 1 baving differcut configurations. 5o as 0 maintain using
a generally cylindrical can body 1 as an example, Figures 4 and 6 show a generally
cylindrical can body 1 in a short, first configuration (Figure 4), and, a tall, second
configuration (Figure 6). When a batch of first configuration can bodies 1 are
processed, the modular radiant heating unit plates 120 are disposed in two opposing
rows on either side of the wansfer assembly transfer belt 72, as described above. When
a batch of second configuration can bodies 1 are processed, an additional row of
modular radiant heating unit plates 120 are disposed on top of the existing opposing

rows. 1t is again noted that the modular radiant heating unit plates 120 are also part of
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the adjustable mounting assembly 40. Thus, the adjustable mounting assembly 40 is
structured fo position each infrared heating unit 110, 7 e, each modular radiant beating
unit plate 120, in a first position, wherein each infrared heating unit 110 is structured to
generate a propotrtional effective amount of received heat, or received radiant heat, for
acan body 1 of a first configuration, or, a second position, wherein each infrared heating
unit 110 is structured to generate a proportional effective amount of received heat, or
recetved radiant heat, for a can body 1 of a second configuration.

It is noted that in Figures 1-6, the modular radiant heating unit plates 120 define
the housing assembly 30 and the enclosed space 34, As shown, the housing assembly
30 and the enclosed space 34 are generally elongated and generally straight. In this
configuration, the transfer assembly transfer belt 72 is also generally elongated and
straight. This configuration of a transfer assembly transfer belt 72 has, as used herein,
a “simplified” operating path.  That is, a transfer assembly transfer belt 72 in a
“simplified” operating path does not require complex mechanical assemblies to
accommodate changes in the direction of the conveyor. It is undersicod that a
“simplificd” operating path includes a simple one loop operating path. A transfer
assembly transfer belt 72 in a “simplified” operating path overcomes the problems
stated above.

It is understood that this configuration is cxemplary and that the housing
assembly 30 and the enclosed space 34, in other embodiments, have different shapes.
For example, in an embodiment wherein a number of modular radiant heating unit
plates 120 have two IR emitter surfaces 124, the modular radiant heating unit piates
120 are disposed in a serpentine pattern so that those modular radiant heating umt plates
120 having two IR emutter surfaces 124 are positioned so as to heat can bodies passing
by on both sides of the modular radiant heating unit plates 120, In this embodiment,
the transfer assembly transfer belt 72 is structured to follow the serpentine path between
the modular radiant heating unit plates 120.

In another embodiment, shown in Figure 3, the infrared heating units 110 are
“bulb” infrared beating units 1107 that are stuctured to be, and are, selectively
actuated. As used herein, “selectively actoated” means that an actuatable assembly or
device is actuated at a selected time or upon selected conditions being present. With
an infrared light bulb, or similar constract (LED), actuacon means that the bulb is
illuminated and emitting infrared light. In an exemplary embodiment, the bulb infrared

heating units 11077 are actuated when a can body sidewall outer surface 4 is an effective
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distance away. For example, in an embodiment wherein the infrared heating units 110
include a plurality of columns of infrared emitters 112, ie., individual infrared LEDs
114, cach infrared emitter 112 is structured o be selectively actuated when the can body
sidewall outer surface 4 is an effective distance away. When a can body sidewall outer
strface 4 is not an effective distance away, the infrared LEDs 114 are snactuated, ie.,
dark. Thus, the bulb infrared heating units 1107 are structured to, and do, save energy
because the bulb infrared heating units 1187 are not actuated when a can body sidewall
outer surface 4 is not an effective distance away. This solves the problem(s) noted
above.

Further, the mfrared heating units 110, whether fueled infrared beating units
110 or bulb nfrared heating units 11077, are structured to, and do, apply heat
substantially to said can body sidewall outer surface 4. That is, unlike known
convection pin ovens wherein heated air is blown onto the uncoated can bottoms so as
to assist holding the can bodies 1 on the pins, the infrared heating units 110 apply heat
substantially to the can body sidewall outer surface 4. To “apply heat substantially to
the can body sidewall outer surface 4™ as uscd herein means that, for the most part, the
heat generated by the heating units 102 is applied to the can body sidewall outer surface
4 and not to the can body base 2. This solves the problem(s) noted above.

in one embodiment, infrared heating units 110 are structured o become fully
active almost instantancously or, stated alternately, in Iess than one second. As used
herein, “fully active” means o hecome hot enough to cure the coating applied to the
can body. That is, unlike a heated air convection oven, which must heat the air in the
housing assembly enclosed space 34, the infrared heating units 110 generate sufficient
infrared energy to cure the coatings in muoch less time. This solves the problems noted
above. Further, an infrared heating unit 110 generates less noise than a heated air
convection oven. In an exemplary ercbodiment, a can curing oven 20 without a fan
generates between about 10 dB and 20 dB, or about 15 dB. As used hercin, a noise
fevel of between about 10 dB and 20 dB s a “reduced amount of noise.” As used herein,
a noise level of about 15 dB is a “specific reduced amount of noise.” A can curing
oven 20 generates a reduced amount of noise, or a specific reduced amount of noise,
solving the problem(s) stated above. Further, when a can curing oven 20 as described
above utilizes a fan, the curing oven 20 generates between about 70 dB and 80 dB, or
about 75 dB, which is still less noise than the prior art curing ovens and also solves the

problem(s) stated above.
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In one embodiment, the can curing oven 2{ is optimized for speed. That is, as
noted above, it is desirable for the curing oven to have an intake speed that is equivalent
to the output speed of the decorator assembly 12, In an exemplary embodiment, the
output speed of the decorator assembly 12, and therefore the intake speed of the can
curing oven 20, is about 2400 cpm. Further, as noted above, other variables that effect
the curing of a coating on a can body include, but are not limited to the energy output
of the heating assembly 100, the distance between the heating units 102 and the can
bodies i, and the duration the can bodies | are exposed to the heat and/or the heating
units 102, Further, the size of the housing assembly 30, and/or the housing assembly
enclosed space 34, is also dependent upon these variables, or, alternately, these
variables are dependent upon the size of the housing assembly 30, and/or the housing
assembly enclosed space 34. It is further noted, that of these variables, only output of
the heating asserobly 100 is limited. That is, the can bodies 1 are adversely affected
when the temperature is over about 220°C (428°F). Thus, in one exemplary
embodiment, the heating assembly 100 also includes a blower assembly 130 structured
to remove heated air from the housing assembly 30, and/or the housing assembly
enclosed space 34. The blower assembly 130 is structured to, and does, lower the
amount of heat in the housing assembly 30, and/or the housing assembly enclosed space
34.

Thus, given a decorator assembly 12 operating at over 2400 cpm, in one
exemplary embodiment the can curing oven 20 is optimized for speed and includes a
housing assembly 30, and/or the housing assembly enclosed space 34, with a volume
of between about 16,000 cnt’ and 900,000 co’. or about 180,000 con®.  As noted above,
this is a “limited volume”™ or a “specific limited volume.” In this embodiment, the
heating assermbly 100 includes about 20 radiant heating units 110 wherein each radiant
heating vnit 110 is structured to and does, provide a proportional effective amount of
received heat.  In this embodiment, the heating assembly 100 includes a blower
assembly 130 structired to remove heated air from the housing assernbly 30, Further,
in this exemplary embodiment, the transfer assembly transfer belt 72 has a simplified
operating path. A can curing oven 20 in this configuration solves the problem(s) noted
above.

In another embodiment. the can curing oven 20 is optimized for economic
cfficiency. As used herein, a can curing oven 20 “optimized for cconomic cfficiency”

means that the can curing oven 20 utilizes heating units 102 with the lowest “total cost.”



WO 2020/051326 PCT/US2019/049738

22

As used herein, the “total cost” of a heating unit 102 is a combination of the cost of the
heating unit 102 as built/purchased as well as the cost of operating the heating unit over

a period of at least one vear. That is, both of these factors are optimized.
While specific embodiments of the invention have been described in detail, it
5 will be appreciated by those skilled in the art that various modifications and alternatives
to those details could be developed n light of the overall teachings of the disclosure.
Accordingly, the particular arrangerments disclosed are meant (0 be tHustrative only and
not limiting as o the scope of invention which is to be given the full breadth of the

claims appended and any and all equivalents thereof.



WO 2020/051326 PCT/US2019/049738

What is Claimed is:
1. A can curing oven (20) structured 0 cure a coating on a can body
sidewall outer surface (4), said can curing oven (20) comprising:
a housing assembly (30) defining a generally enclosed space (34);
5 a transfer assembly (70) structured to support and move a number of can
bodies (1);
said transfer assembly (70) inchuding an elongated wansfer belt (72);
said transfer belt (72) movably coupled to said housing assembly (30) and
structured to move through said housing assembly enclosed space (34);
10 a heating assembly (100} including a nomber of heating units (102); and
said number of heating units {102) structured to genevate a total effective

amount of received heat.

2. The can curing oven {20) of Claim 1 wherein:

[
i

said number of heating units (102) includes a number of nfrared heating units
(110); and
said number of infrared heating units (110} structured to generate a total

effective amount of received radiant heat.

20 3. The can curing oven (20) of Clain 2 wherein each infrared heating unit

{110) is a modular infrared heating unit.

4. The can curing oven (20) of Claim 2 wherein:

said number of infrared heating units (110} includes a plurality of infrared
25  heating units; and

said plurality of infrared heating units (110} disposed on cach lateral side of

said transfer assembly wansfer belt (72).

5. The can curing oven (20) of Claim 2 wherein said can curing oven (2()
30 is structured to cure a coating of a can body (1) in a first configuration and a can body
in a second configuration wherein a can body of the first configuration is different
than a can body of the second configuration, and wherein:
said housing assembly (30) includes an adjustable mounting assembly (40};

and
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said adjustable mounting assembly (40) structared to position each infrared
heating unit (110} in a first position, whercin cach infrared heating unit (110) is
structured to generate a proportional effective amount of received heat for a can hody
(1) of a first configuration, or, a second position, wherein cach infrared heating unit
5 (110 is structured to generate a proportional effective amount of received heat for a

can body (1} of a second configuration.

6. The can curing oven {20) of Claim 2 wherein:
each infrared heating unit (110) includes a plurality of infrared emitters (112);
10 and

wherein each infrared emitter (112} is structured to be selectively actuated.

7. The can curing oven (20) of Claim 2 wherein each infrared emitter

{112} is structured 1o be selectively actuated when a can body outer surface (4) is an

[
i

ctfective distance away.

3. The can curing oven (20) of Claim 2 wherein each infrared heating unit
(110) is selected from the group consisting of an electrical infrared heating units, gas

infrared heating units, or oil infrared heating units.

. The can curing oven {20) of Claim 2 wherein each infrared heating unit

{110} includes a bulb (11077).

10. The can curing oven (20) of Claim 2 wherein:
25 said transfer assembly (70} includes a plurality of support pads (8(); and

each said support pad (80) structured to be coupled to and support a can.

11. The can curing oven {20) of Claim 10 wherein each said support pad
(80) is onc of a driven pad, a free pad or a fixed pad.
30
12. The can curing oven {20) of Claim 10 wherein:
said plurality of support pads (80) are driven pads;

cach driven pad rotatably coupled to said transfer assembly transfer belt (723;
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said driven pad including a body having a generally circular drive engagement
surface (88);

said housing assembly (30} includes an elongated drive bar (50); and

said drive bar (50) disposed adjacent said transfer belt (72) and structurved to

5 operatively engage said driven pad body drive engagement surface {88).

13. The can curing oven {20) of Claim 10 wherein:
each support pad {80) includes a can coupling (84); and
cach can coupling (84) selected from the group consisting of a magnetic

10 coupling or a vacuum coupling.

14. The can curing oven {20) of Claim 1 wherein said transfer belt (72) has

a simplified operating path.

[
i

15. The can curing oven {20) of Claim 1 wherein said housing assembly

(30) is a limited volume.

16. The can curing oven (20) of Claim 1 wherein said number of heating
units {102} are structured 1o generale a reduced amount of noise.
20
i7. The can curing oven {20) of Claim 1 wherein said mumber of heating
units {102} are structured o process can bodics (1} at a maximum can decorator

speed.

25 18. The can curing oven (20) of Claim 1 wherein said number of heating

units (102} are structured to become fully active in fess than one second.

19, The can curing oven (20) of Claim 1 wherein said heating units (102}
are structured to apply heat substantially to said can body sidewall outer surface (4).
30
24, A can curing oven (20) structured to cure a coating on a can body
sidewall outer surface (4), said can curing oven {20) corprising:

a housing assembly (30) defining a generally enclosed space (34;
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26

a transfer assembly (70) structured to support and move a number of can
bodies (1);
said transfer helt (72) movably coupled to said housing assembly (30) and
structured to move through said housing assembly enclosed space (34);
5 a heating assembly (100) including a number of infrared heating units (110);
and
said number of infrared heating units {110) structured o generate a total

effective amount of received heat.
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