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FLEXIBLE CONVEYOR BELT WRAPPER
FIELD OF THE INVENTION

This invention relates generally to a conveyor belt and, more particularly, to a
flexible composite conveyor belt, such as for use as a belt wrapper in overlying combination
with a metal belt in cooking or heating operations.

BACKGROUND OF THE INVENTION

Conveyor belts are known for a variety of uses, such as in food cooking
applications where the belt is used to convey objects continuously through a cooking or heating
zone of high temperatures. One particularly useful application of a flexible belt 1s as a belt
wrapper in a contact toaster device such as the one shown in U.S. Patent 5,960,704, that
incorporate a metal-linked conveyer belt to convey food objects, such as buns, along and
against a heated platen to toast the buns. The buns may be undesirably marked by the heated
metal belt or overly compressed against the platen.

Silicone rubber-coated fiberglass fabrics and polytetrafluoroethylene ("PTFE")
coated and/or laminated fiberglass fabrics, are commonly used in conveyor belts for diverse
applications. Smooth polymer coated belts are capable of eliminating markings, but typically
do not exert sufficient lateral force to move food objects consistently and reliably through the
toasting device. Silicone belts have been used in overlapping combination with metal-linked
conveyor belts, such as using molded flights on both sides of the silicone belt to interact with
the food on one side and the metal conveyor belt on the opposing side. However, over time,
srease buildup and/or molded flight wear can increase slipping of the silicone belt with respect
to the metal belt. In addition, the flexibility of the belts can provide tracking issues, resulting
in an off-center and damaged belt. There is a continuing need for improved belting for cooking
and heating operations.

SUMMARY OF THE INVENTION
The invention provides a conveyor belt or conveyor belt wrapper that covers or overlies, for
example, a metal link belt, and provides grip to objects, such as food items, to transport the
food items through vertical or horizontal cooking, toasting, or heating machines. The belt
wrapper of this invention desirably reduces or eliminates belt slipping and lateral tracking
issues that can occur with existing belt wrappers. The belt wrapper of this invention has iwo
faces, with a first face that contacts the food item and a second face that contacts the metal

drive belt and 1s capable of being driven by the metal drive belt. The second face does not need
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to be coated or tacky, but the face is desirably cleanable. The first face can be smooth with a
tacky coating, textured, or contain molded flights or ribs.
The belt wrapper of this invention includes a hook, clip, peg, lug, or other
protrusion that provides positive drive for, and prevents slipping of, the wrapper on the drive belt.
Also, the protrusion, which secures or fixes the belt wrapper to the drive belt, reduces or
eliminates poor tracking of the belt wrapper, thus enabling the belt wrapper to remain centered on
the metal drive belt. The protrusion can be molded, pressed, formed, or bent 1n order for it to
assume the shape necessary to correspond with the drive belt. The protrusion can be attached to
the belt wrapper by molding, gluing, or mechanical fastening such as rivets or screws. The
protrusion can be manufactured from metal, engineered resin, or any other high-temperature
polymer capable of withstanding the operating temperatures of about 450 to 600° F, and more
preferably about 500 to 600°F.
A general object of the invention can be attained, at least in part, through a
flexible belt wrapper for a continuous conveyor belt that includes a flexible substrate having a

first face and a second face opposite the first face, a coating on the first face of the flexible

substrate, and a protrusion attached to the flexible substrate. The protrusion includes an
engagement surface adapted to secure the protrusion to a portion of the conveyor belt to drive the
belt wrapper at a same speed as the conveyor belt. The flexible substrate can be formed of
fiberglass, nylon, polyester polyethylene, aramid, polyimide, polyphenylene sulfide,
polyethersulfone, polyetheretherketone (PEET), or combinations thereof. The coating can be or
include a fluoropolymer such as a fluoroplastic (e.g., PTFE) or fluoroelastomer, silicone rubber,
urethane rubber, or combinations thereof. Optional flights or ribs can be raised above the coating
on the first face, and can either extend across the face or be discontinuous across the first tace.

In one embodiment of this invention, the engagement surtace of the protrusion 1s
disposed facing a direction that is parallel to the second face. The engagement surface can
additionally or alternatively include a concave or curved portion, such as where the conveyor belt
comprises a chain, wire, or crossbar belt to which the curved portion connects. The engagement
surface can include a curvature at least as large as a curvature of a wire or crossbar of the
conveyor belt to facilitate attachment.

The protrusion can be or include a hook, clip, peg, lug, snap, or hook and loop
fastener, and can be formed of metal or a high-temperature resistant polymer. The protrusion can

be molded, adhered, or mechanically fastened to the tlexible substrate. In one embodiment, the
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protrusion comprises a base fixed to the flexible substrate and a hook extending from the base.
The protrusion can also include two engagement surfaces, such as two opposing hooks, to form a
clip.

In one embodiment of this invention, the flexible belt has a leading end and a
trailing end. At least one protrusion is attached to the flexible substrate at a Icading end to secure
the leading end to a conveyor belt. A second protrusion is attached to the flexible substrate at the
trailing end to secure the trailing end to the conveyor belt. In such an embodiment, the flexible
belt wrapper does not require additional elements, such as the conventional metal lacings
connected together by a pin, to connect the two ends around the conveyor belt. By not having to
thread a long pin in a small lacing in the tight space near the hot toaster platen, the invention
improves safety issues for the user of the toaster.

The invention further includes a flexible belt wrapper for a continuous conveyor

belt, including a flexible substrate having a first face and a second face opposite the first face, a

coating on the first face of the flexible substrate, and a protrusion extending from the flexible
substrate. The protrusion includes a hook adapted to engage with a portion of the conveyor belt.
The protrusion can be attached to the flexible substrate by at least one mechanical fastener. The
protrusion can be embodied as a clip, such as including two oppositely facing hooks. A first
hook can extend from a first edge of a base and a second hook can extend from a second side
edge of the base that 1s opposite the first side edge. The flexible belt wrapper is used in
combination with a continuous wire belt of a cooking device, wherein the belt wrapper overlays
the wire belt and the one or more hook is hooked onto a wire of the wire belt.

The invention still further includes a flexible belt wrapper for a continuous
conveyor belt, including a flexible substrate having a first face and a second face opposite the
first face, a coating on the first face of the flexible substrate, ribs extending from the coating on
the first face, each of a first plurality of the ribs laterally aligned with and separated by a spacing
from one of a second plurality of the nbs, and a protrusion attached to the flexible substrate. The
protrusion includes an engagement surface adapted to secure the protrusion to a portion of the
conveyor belt to drive the belt wrapper at a same speed as the conveyor belt. The flexible belt
wrapper has a leading end and a trailing end, and a first protrusion can be disposed at the leading
end to secure the leading end to the conveyor belt, and a second protrusion can be disposed and

attached to the flexible substrate at the trailing end to secure the trailing end to the conveyor belt.
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Each of the first protrusion and the second protrusion can be formed as a clip including two
opposing engagement surfaces.

Other features, objects, and advantages will be apparent to those skilled in the
art from the following detailed description taken in conjunction with the appended claims and
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a top planar view of a belt wrapper according to one embodiment of
this invention.

Fig. 2 is a bottom view of the belt wrapper of Fig. 1.

Fig. 3 1s a partial and sectional view taken along lines 3-3 in Fig. 2.

Figs. 4-10 each 1illustrate an exemplary alternative embodiment of a protrusion
according to this invention.

Fig. 11 generally illustrates a belt wrapper in combination with a contact toaster,
according to one embodiment of this invention.

Fig. 12 1s a planar view of a belt wrapper according to another embodiment of
this invention, having no lacing.

Fig. 13 generally illustrates the connection of the belt wrapper of Fig. 12 to a
metal link conveyor belt.

Figs. 14-16 each illustrate a number of alternative clips used as the protrusions
in the belt wrapper embodiment of Fig. 13.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a conveyor belt, and more particularly a flexible
belt wrapper for a continuous conveyor belt. The belt wrapper is made of a flexible material,
or a flexible coated and/or laminate material, and can be used as a conveyor belt alone or in
combination with another conveyor belt. The flexible belt wrapper includes a connection
clement for connecting the flexible belt wrapper to an underlying conveyor belt, thereby
providing a secure connection between the connected belts to allow the belts to travel together
at the same speed without belt shippage. The belts of this invention can be used, for example,

in the food industry in conjunction with high temperature food processing, ranging from about
300°F to 600°F, and more preferable S00°F to 600°F, at least for short durations.

Figs. 1 -3 1llustrate a flexible belt wrapper 30 according to one embodiment of
this invention, which icludes a flexible substrate 32 having a first face 34 and a second face 36

that 1s opposite the first face. The flexible substrate 32 can be formed from any suitable flexible

conveyor belt material, such as fiberglass, nylon, polyester polyethylene, aramid, polyimide,
4
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polyphenylene sulfide, polyethersulfone, polyetheretherketone (PEET), or combinations thereof.
The flexible substrate can be woven, nonwoven, or a film layer.

The flexible belt wrapper 30 includes a coating 40 on at least the first face 34.
The coating can be formed of one or more layers of suitable polymers. Exemplary coating
polymers include fluoropolymers, such as a fluoroplastic or fiuoroelastomer, silicone rubbers,
urethane rubbers, or combinations thereof. In one embodiment of this invention, the coating is
tacky and/or can optionally include a plurality of flights or ribs 42 raised above the coated face,
in a regular, repeating, natural, random, or cyclical pattern, such as described in U.S. Patent
6,919,122. The second face 36 can include a coating and/or flights as well, and can be 1dentical
to or different from the first face 34. In one embodiment, the flexible substrate 32 1s coated in the
entirety, such as by dip-coating, and the coating 40 1s applied as a second or further coating on
the coated flexible substrate. In one embodiment, the coating on the second face 36 1s a sliding
or non-tacky coating, having a low coefficient of friction to provide a sliding surface. It has been
unexpectedly discovered that the non-tacky second face 36 in combination with the protrusions
of this mvention, desirably reduces or eliminates belt gathering and/or "jumping” as the belt
travels through the rollers of at least some types of cooking devices.

As shown 1n Figs. 2 and 3, the flexible belt wrapper 30 includes two protrusions
46 attached to the flexible substrate 32. Each of the protrusions 46 include an engagement surface
48 adapted to secure the protrusion 46 to a portion of an underlying conveyor belt to drive the
belt wrapper at a same speed as the conveyor belt. The engagement surface 48 is disposed facing
a direction that is parallel to the second face 34, and 1s designed to hook or otherwise hold onto
a portion of the bottom conveyor belt. As shown in the embodiment of Figs. 2 and 3, the
engagement surface 48 has a curved and/or concave portion that can hook or clip onto a conveyor
belt formed of or including a chain, wire, or crossbar. To accomplish a secure connection it is

desirable that the engagement surface has a shape and/or curvature that correspondingly matches

a curvature of a wire, crossbar, or other portion of the underlying conveyor belt.

In one embodiment of this invention, as shown in Figs.2 and 3, the protrusions 46
each include a second engagement surface 48' that faces an opposite direction from the first
engagement surface 48. The protrusions 46 each include a base 50 that 1s fastened or otherwise
attached to the flexible substrate, and the two engagement surfaces 48 and 48' extend from

opposing side edges of the base 50. The protrusions in Figs. 2 and 3 are thus embodied as a clip

CA 2864931 2019-01-28
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that secures, such as by a snap fitment, to or around two wires, crossbars, or other portions of the

underlying conveyor belt.

Figs. 4-10 illustrate, without limitation, various and alternative embodiments of a
protrusion according to this invention. Fig.4 includes a single, longer clip 46 as an alternative to
the two smaller, spaced-apart clips shown in Fig. 2. Fig. 5 illustrates an embodiment with two
clips 46 that each extends out from a side edge of the belt 30 to clip onto the underlying conveyor
belt or another conveyor device element. Fig. 6 1llustrates a hook protrusion 46 with a curved or
concave surface extending from only one side edge of a base fastened to the flexible substrate.
Fig. 7 illustrates a lug 46 that can include threads or other attachment element, such as a cotter
pin. Fig. 8 illustrates an exemplary peg 46 that can be hooked or snapped onto wires or bars of a
belt. Fig. 10 illustrates a snap protrusion 46 with a male portion on one of the belt wrapper 30 or
the underlying belt, and a female portion on the other of the belt wrapper or the underlying belt.
Fig. 9 illustrates a hook and loop fastener protrusion 46, which 1s desirably a stainless steel hook
and loop fastener.

The protrusion(s) according to this invention can be formed of various and
alternative materials, such as metal or a high-temperature resistant polymer. The protrusions can
be molded to/from, adhered to, and/or mechanically fastened to the flexible substrate. As shown
in Fig. 2, the protrusions 46 are mechanically fastened by rivet 52 through an opening in base 50.
Other mechanical fastener possibilities include screws and bolts.

Fig. 11 illustrates the belt wrapper 30 in combination with a representatively
shown contact toaster device 70. The toaster device 70 includes a housing 72 with an inlet 74 for
receiving the bun 76 halves to be toasted.

A platen 80 is disposed through the middle of housing 72 and includes resistance
heating elements so that its opposing surfaces are heated. To facilitate movement of the bun 76
across platen 80, the platen 80 surfaces should have smooth, non-stick surfaces. Two link
conveyor belts 82 and 84, each having cross- wires or bars, are positioned on opposite sides of
platen 80. Each conveyor belt 82 and 84 is looped around a pair of sprocket wheels 86. Each of
the conveyor belts 82 and 84 1s also tensioned by a spring mounted 1dler roller 88. One of the

belt wrapper 30 1s secured around cach of the conveyor belts 82 and 84 by connecting the two
opposing end lacings 60 (which are held secured and/or reinforced over the coating 40 by
material strip 62) by a pin, and with the clips 46 clipped onto two adjacent cross-bars 85 of the

conveyor belts 82 and 84, respectively. The halves of bun 76 are placed into the toaster 70 and

CA 2864931 2019-01-28
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pass along and against platen 80, propelled by conveyor belts 82 or 84 with the overlying belt
wrappers 30 moving without slipping at the same speed of the corresponding conveyor belts 82
and 84. Ribs 42 on the belt wrapper 30 assist in moving bun 76 against the platen 80. In one
embodiment of this invention, the ribs 42 are discontinuous as shown in Fig. 1, with a spacing 64
between a first plurality of ribs 66 on one side of belt 30 and a second plurality of ribs 68 on an
opposing lateral side of belt 30. The spacing is provided, for example, to allow a smooth path for
tensioning idle roller 88.

Figs. 12 and 13 illustrate a flexible belt wrapper according to another embodiment
of the invention. The flexible belt wrapper 130 includes a flexible substrate 132 having a first
face 134 and a second face 136 that is opposite the first face 134. The flexible belt wrapper 130
includes a coating 140, with or without ribs or flights, on the first face 134. The tlexible
substrate and coating can be formed as discussed above. The flexible belt wrapper 130 includes a
first set of protrusions 146 attached to a first end 148 of the flexible substrate 132. The tlexible
belt wrapper 130 further includes a second set of protrusions 150 attached to a second end 152 ot
the flexible substrate 132. The protrusions 146 and 150 can be embodied as various and
alternative protrusions, such as described above, and are each shown as clips, which as shown 1n
Fig. 13, each including two opposing curved engagement surfaces 154 that clip around two
adjacent chains, wires, or crossbars 160 of a representatively shown conveyor belt. Exemplary
alternative clips for use as the protrusions 146 and/or 150 include at least 2-4 longer dimensioned
clips per belt end, such as shown in Figs. 14 and 15, or the single clip extending across each belt
end as shown 1n Fig. 16.

As shown in Fig. 13, the protrusions 146 and 150 secure the leading end 148
adjacent to the trailing end 152 of belt 130 without the need for additional lacings, such as shown
in Figs. 1-3. A flap 170 of material is sintered or otherwise attached to the tlexible substrate 132
to cover the seam or spacing 172 between the leading edge 148 and trailing edge 152. This
embodiment has particular advantage in making the belt wrapper easier and less time-consuming
to apply to a conveyor belt. Also, in restaurant settings, the belt wrapper 1s typically changed by
restaurant employees, and inserting the lacing pin can be difficult and, due to metal edges and hot
cooking devices, has been known to cause minor injuries.

Thus, the invention provides an improved belt wrapper with an enhanced
connection to a metal wire or similar conveyor belt. The protrusions on the belt wrapper secure

the belt wrapper and reduce or eliminate belt wrapper slipping on the metal belt, and keep the belt
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wrapper centered and properly tracking on the metal belt. The belt wrapper of this invention also
facilitates easier and safer belt wrapper replacement.

The invention illustratively disclosed herein suitably may be practiced in the
absence of any element, part, step, component, or ingredient which is not specifically disclosed
herein.

While in the foregoing detailed description this invention has been described 1n
relation to certain preferred embodiments thereof, and many details have been set forth for
purposes of illustration, it will be apparent to those skilled in the art that the invention i1s
susceptible to additional embodiments and that certain of the details described herein can be

varied considerably without departing from the basic principles ot the invention.



CLAIMS:

1. A flexible belt wrapper for a continuous conveyor belt, comprising;:

a flexible substrate having a first face and a second face opposite the first face;

a coating on the first face of the flexible substrate; and

a clip attached to the second face of the flexible substrate, the clip including a
base with a first end, wherein the first end of the base is curved to form an engagement surface
that is curved outward from the flexible substrate and curved back over the base, and that 1s
adapted to secure the clip to a portion of the conveyor belt to drive the belt wrapper at a same

speed as the conveyor belt.

2. The flexible belt wrapper according to Claim 1, wherein the flexible
substrate comprises fiberglass, nylon, polyester polyethylene, aramid, polyimide,
polyphenylene sulfide, polyethersulfone, polyetheretherketone (PEET), or combinations
thereof, and wherein the coating comprises a fluoroplastic, fluoroelastomer, silicone rubber,

urethane rubber, or combinations thereof.

3. The flexible belt wrapper according to Claim 1, wherein the engagement

surface is disposed facing a direction that 1s parallel to the second face.

4, The flexible belt wrapper according to Claim 1, wherein the engagement
surface comprises a curved portion and the conveyor belt comprises a chain, cross-wire, or

crossbar to which the curved portion directly connects and extends partially around.
5. The flexible belt wrapper according to Claim 1, wherein the engagement
surface has a curvature at least as large as a curvature of a cross-wire or crossbar of the

conveyor belt.

6. The flexible belt wrapper according to Claim 1, wherein the engagement

surface 1s concave.

CA 2864931 2019-01-28



7. The flexible belt wrapper according to Claim 1, wherein the clip is

formed of metal or a high-temperature resistant polymer.

8. The tlexible belt wrapper according to Claim 1, wherein the clip 1s
mechanically tastened to the tlexible substrate by a rivet, screw, or bolt extending through both

the base and the flexible substrate.

9. The tlexible belt wrapper according to Claim 1, wherein the base is

curved along an entirety of the first end of the base.

10.  The tlexible belt wrapper according to Claim 1, wherein the base has a
second end opposite the first end, wherein the second end of the base 1s curved to form a second
engagement surface that is curved outward from the flexible substrate and curved back over

the base, and each of the first end and the second end curves inward toward an other of the first

end and the second end.

11.  The flexible belt wrapper according to Claim 1, wherein the flexible belt
wrapper includes a leading end and a trailing end, the clip is disposed at the leading end to
secure the leading end to the conveyor belt, and further comprising a second clip attached to

the flexible substrate at the trailing end to secure the trailing end to the conveyor belt.

12.  The flexible belt wrapper according to Claim 1, further comprising ribs

raised above the coating on the first face.

13. The tlexible belt wrapper according to Claim 12, wherein each of the

ribs 1s discontinuous across the first face.

14. The flexible belt wrapper according to Claim 1, wherein the continuous

conveyor belt 1s a metal link belt in a toasting machine.

10
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15. A flexible belt wrapper for a continuous conveyor belt, the belt wrapper
comprising:

a flexible substrate having a first face and a second face opposite the first face;

a polymer coating on the first face of the flexible substrate; and

a clip fastened to the second face of the flexible substrate, the clip comprising a
base including opposing side edges each curved outward from the second face and curved
inward toward each other to form two oppositely and inwardly facing curved hooks each
adapted to directly engage around a corresponding chain, cross-wire, or crossbar of the

conveyor belt to attach the belt wrapper to the conveyor belt.

16.  The flexible belt wrapper according to Claim 15, wherein the clip 1s

attached to the flexible substrate by a rivet, screw, or bolt through the flexible substrate.

17.  The flexible belt wrapper according to Claim 15, wherein each end of
the flexible substrate includes one of two lacings, wherein a first of the two lacings 1s secured

to the second of the two lacings by a pin extending through the two lacings.

18.  The flexible belt wrapper according to Claim 15, wherein the flexible
belt wrapper includes a leading end and a trailing end, the clip 1s disposed at the leading end to
secure the leading end to the conveyor belt, and further comprising a second clip attached to

the flexible substrate at the trailing end to secure the trailing end to the conveyor belt.

19.  The flexible belt wrapper according to Claim 15, further comprising
spaced apart polymer ribs raised above the coating on the first face, wherein each of the ribs 1s

discontinuous across the first face.
20.  The flexible belt wrapper according to Claim 15, in combination with a
continuous metal link belt of a cooking device, wherein the belt wrapper overlays the metal

link belt and each engagement surface of the clip 1s hooked partially around one of two parallel

metal cross-wires or parallel crossbars of the metal link belt.

11
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21. A flexible belt wrapper for a continuous conveyor belt, the belt wrapper
comprising:

a flexible substrate having a first face and a second face opposite the first face,
the flexible substrate comprising polymer coated fiberglass;

a silicone coating on the first face of the flexible substrate; and

a metal clip fastened to the second face of the flexible substrate by a rivet, screw,
or bolt through the flexible substrate, the clip comprising a base including opposing side edges
each curved outward from the second face and each curved inward back toward each other to
form two opposing curved engagement surfaces each adapted to engage partially around a
corresponding chain, cross-wire, or crossbar of the conveyor belt to drive the belt wrapper at a

same speed as the conveyor belt.

22.  The flexible belt wrapper according to Claim 21, further comprising
silicone ribs extending from the silicone coating on the first face, each of a first plurality of the

ribs laterally aligned with and separated by a spacing from one of a second plurality of the ribs.

23.  The flexible belt wrapper according to Claim 21, wherein the flexible
belt wrapper includes a leading end and a trailing end, the clip 1s disposed at the leading end to
secure the leading end to the conveyor belt, and further comprising a second clip attached to

the flexible substrate at the trailing end to secure the trailing end to the conveyor belt.

24.  The flexible belt wrapper according to Claim 21, wherein each of the
engagement surfaces comprises a concave hook curved back over the base and the concave

hook extending continuously along a corresponding one of the opposing side edges from a first

edge of a base.

25.  The flexible belt wrapper according to Claim 21, wherein each of the

opposing side edges 1s curved back over the base toward an other of the opposing side edges.

26.  The flexible belt wrapper according to Claim 21, further comprising the
belt wrapper in combination with a contact toaster device, the contact toaster device including

a housing, a heated platen disposed within the housing, and two link conveyor belts, each on

12
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one of opposing sides of the platen, each of the two link conveyor belts including a plurality of
spaced apart parallel cross bars, wherein the flexible belt wrapper is wrapped over a first of the
two link conveyor belts and between the first of the two link conveyor belts and the platen, and

cach of the opposing side edges of the clip i1s curved around a corresponding one of the cross

bars of the first of the two link conveyor belts.

13
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