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(57) ABSTRACT 

Recyclable Waste byproducts are e?iciently collected for 
recycling at stores or other locations by compacting the recy 
clable Waste as layers in a composite bale. The composite 
bales can be formed using existing cardboard balers that 
retailers or other stores typically already have for baling recy 
clable cardboard. In one embodiment, the composite bales are 
formed by binding together a layer of one type of recyclable 
Waste and a layer of recyclable Waste that includes one or 
more types of recyclable Waste byproducts. The layered 
structure can be modi?ed to omit one of the layers or to add 
additional Waste byproduct layers. 
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SYSTEMS, METHODS, AND DEVICES FOR 
COLLECTING, PACKAGING, AND 

PROCESSING RECYCLABLE WASTE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of US. 
Utility application Ser. No. 11/482,356, entitled “METHOD 
AND PROCESS OF COLLECTING, PACKAGING AND 
PROCESSING RECYCLABLE WASTE,” ?led on Jul. 7, 
2006, Which is a continuation of US. Utility application Ser. 
No. 11/299,442, entitled “METHOD AND PROCESS OF 
COLLECTING AND PROCESSING RECYCLABLE 
WASTE,” ?led on Dec. 12, 2005, Which is a continuation of 
US. Utility application Ser. No. 11/166,516, entitled: 
“METHOD AND PROCESS OF COLLECTINGAND PRO 
CESSING RECYCLABLE WASTE,” ?led on Jun. 24, 2005, 
each of Which are incorporated herein by reference in their 
entireties. This application also claims the bene?t of US. 
Provisional Application No. 60/617,971, ?led Oct. 11, 2004, 
Which is incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. The Field of the Invention 
[0003] The present invention relates to the ?eld of recy 
cling. More particularly, the present invention relates to sys 
tems, methods, and devices for collecting and processing 
recyclable Waste byproducts through the formation of bales 
including the recyclable Waste. 
[0004] 2. The Relevant Technology 
[0005] As the consuming public demands increased conve 
nience When shopping for products and services, retail and 
Wholesale distribution centers are folloWing the “super-cen 
ter” trend and carrying not only greater quantities and variet 
ies of products, but are also offering services Which have 
previously required consumers to visit a separate store. With 
the increased quantity and variety of products and services, 
the amount of Waste generated at such retail and Wholesale 
centers has also increased. As a result, recycling is increas 
ingly important to control the costs associated With this 
increased amount of Waste. 
[0006] By Way of example, retail and Wholesale centers are 
noW common Which merge the traditional department stores 
carrying clothing With a grocery store. As a result, customers 
can visit a single store to obtain most of the items the cus 
tomer may need, Whether it be groceries or clothing. More 
over, many of these stores offer an even greater one-stop 
shopping experience by combining even more types of 
products and services into a single establishment. 
[0007] For instance, a single store may noW offer not only 
clothing and grocery items, but also fumiture, electronics, 
of?ce supplies, automobile parts, sporting goods, and the like. 
Some retail and Wholesale distribution centers have expanded 
even further and provide auto servicing centers, business 
centers, beauty salons, restaurants and vending areas, pho 
tography studios, and the like all under the same roof. 
[0008] Each type of product or service potentially brings 
With it various types of recyclable and non-recyclable Waste 
Which must be dealt With by the retail or Wholesale center. For 
example, the use of plastic Wrap and plastic ?lm bags is 
increasingly permeating more and more aspects of retail sales 
as Well as the shipping and packaging industry. For example, 
plastic shopping bags are Well knoWn to the general public as 
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they are a predominant method for consumers to carry gro 
ceries and other purchased goods from a store. An even 
greater volume of plastic ?lm, hoWever, is generated for prod 
uct packaging and distribution. For example, palates of goods 
are frequently Wrapped With large sheets of shrink Wrap plas 
tic ?lm to keep the contents of the pallet from shifting or 
falling during transit. Groceries may, for example, be loaded 
by a distributor onto the pallet and then Wrapped With shrink 
Wrap in this manner. 

[0009] Another example is in clothing distribution in Which 
each garment is typically transported Wrapped in its oWn 
plastic sleeve and/ or included With a plastic clothing hanger 
used by the retailer to store and display the item. Some esti 
mates are that plastic bags on apparel can account for over 
sixty percent of plastic Waste at retail department stores. 
[0010] Restaurants and vending areas may also receive 
food items and food containers Which are similarly packaged 
and Wrapped in shrink Wrap that must be disposed of by the 
store. In addition, recyclable products such as aluminum bev 
erage cans or drink bottles made of polyethylene terephtha 
late (PET) or another plastic may collect in such areas and, if 
not recycled, are also discarded by the store. Business centers 
and auto servicing centers similarly produce still other Waste 
byproducts. For example, an auto servicing center may pro 
vide various servicing options such as oil changes and ?uid 
exchange services. As a result, the auto servicing center may 
produce and discard large numbers of gallon bottles used to 
store WindoW Washing ?uid or antifreeZe/ coolant or quart 
bottles used to store motor oil. In some cases, such bottles are 

made of high density polyethylene (HDPE) or another recy 
clable plastic. Business centers, in Which consumers may 
make photocopies or access computers to print documents or 
images, may also produce large amounts of discarded paper 
and shredded paper. Such paper, coupled With the paper and 
shredded of?ce paper produced by the store’s managing 
o?ice, is often a large quantity of recyclable Waste. 
[0011] With this vast amount of plastic and other recyclable 
Waste byproducts used in the packaging and shipping indus 
tries, and in the everyday operations of a retail or Wholesale 
distribution center, there is a need to recover this material out 
of the Waste stream in an e?icient and effective manner. 
Stores that aggressively collect and recycle Waste byproducts 
separate from other garbage frequently save hundreds of dol 
lars per month in the cost of trash hauling. Still, the storage, 
baling, shipping, and processing of plastic and other recy 
clable Waste byproducts is extremely inef?cient under current 
methods. 
[0012] At stores and distribution centers, for example, one 
conventional method of collecting plastic Waste ?lm for recy 
cling is to stuff the plastic into other large plastic bags and toss 
them someWhere in the facility in a haphaZard fashion (e. g., 
on top of other bales or bins). For transportation, the bags are 
throWn into the back of a truck for transportation. Similar 
methods are often used for collecting other recyclable Waste 
byproducts such as beverage containers, plastic bottles, 
shredded paper, and plastic hangers. These methods are, hoW 
ever, extremely inef?cient uses of space. 

[0013] Because of these challenges, much of otherWise 
recyclable Waste is disposed of as garbage. Not only does this 
add to pollution and more quickly ?ll land?lls, but the recy 
clable Waste byproducts ?ll on-site trash receptacles very 
quickly. Because Waste is typically paid for by volume, i.e. 
the number of Waste containers hauled off, the large volume 
of recyclable Waste that is disposed of in on-site trash recep 
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tacles represents a signi?cant cost. In addition, such Waste has 
a recycling value that is unrealized When the recyclable Waste 
is disposed of as garbage. 
[0014] Despite the challenges in collecting recyclable 
Waste byproducts, uses for recycled Waste are quickly 
expanding. For example, recycled plastic is noW used in plas 
tic garbage can liners, land?ll liners, agricultural ?lm, and 
composite lumber products for picnic tables, park benches, 
porches, and WalkWays Where rot-resistant Wood-like prod 
ucts are desired. Shipping containers, carpet materials, and 
hard plastic containers are also more and more frequently 
made With recycled plastics. This increased demand for prod 
ucts made from recycled materials is fueling an increased 
demand for the collection of recyclable plastic and other 
Waste. 

[0015] In addition, recent increases in the cost of raW petro 
leum have led to a dramatic increase in the cost of plastics for 
plastic products. As a result, the per pound value of collected 
recyclable plastic has also increased dramatically. This adds 
to the demand for the collection of recyclable plastic. 
[0016] Nevertheless, the volume of plastic and other Waste 
that is collected for recycling remains considerably loWer 
than is feasible. One key limitation on the use of recyclable 
Waste is that the Waste is often dif?cult and costly to collect. 
For example, consumers using small plastic bags rarely return 
them to a source Whereby they can be recycled. In addition, at 
department stores shrink Wrap plastic, garment bags, plastic 
clothing hangers, plastic bottles, metal cans, and the like are 
often discarded rather than collected. In particular, at depart 
ment stores and Warehouse stores recyclable materials, such 
as shrink Wrap plastic, garment bags, plastic clothing hangers, 
plastic bottles, metal cans, and the like, are often discarded 
because the volume of space required to store all the recy 
clable materials accumulated Within the store becomes too 
expensive to dedicate to that purpose. Although there are 
feasible methods for collecting such Waste products, such as 
dedicated compacters and balers for each type of Waster prod 
uct, these devices are too expensive and the volume of space 
that must be dedicated to storing pre-compacted recyclable 
Waste is usually impractical for most businesses. For instance, 
the amount of plastic ?lm or garment bags necessary to form 
an entire bale of only plastic may take Weeks or months to 
accumulate. The same holds true for plastic bottles, metal 
cans, and the like 
[0017] By analogy, efforts at recycling cardboard have been 
much more successful. Cardboard recycling is performed at 
retailers, for example, by using large cardboard balers to 
compact Waste cardboard and form the Waste cardboard into 
bales for storage and transportation to cardboard recycling 
facilities. Cardboard balers are generally not used for recy 
cling other types of recyclable materials, hoWever, because 
they are often too large for the volume of speci?c types 
recyclable materials that are dealt With. Cardboard balers are 
typically designed to form forty-eight inch tall bales. The 
amount of individual types of recyclable material, such as 
plastic ?lm, plastic bottles, metal cans, and the like, it Would 
take to form a forty-eight inch tall bale typically cannot be 
stored by most, if not all, retailers. As a result, unlike card 
board, for Which there is an ef?cient recycling infrastructure, 
there is currently no effective method for collecting large 
volumes of other types of recyclable materials. 
[0018] In addition, cardboard cannot be mixed With plastic 
or other recyclable Waste products during recycling. This is 
because they are completely different materials that are 
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recycled by very different chemical and mechanical pro 
cesses. There are also no ef?cient methods to separate such 
Waste byproducts from cardboard since the value of either 
material does not justify the labor. For this reason, it is Well 
knoWn that the presence of plastic ?lm, for example, in a 
cardboard bale leads to rejection of the entire bale such that it 
is discarded rather than recycled. 
[0019] Accordingly, it Would represent an advance in the 
art to provide systems and methods to more ef?ciently and 
less expensively collect and process recyclable Waste byprod 
ucts for use in doWnstream recycling processes. 

BRIEF SUMMARY OF THE INVENTION 

[0020] The present invention relates to the collection of 
recyclable Waste in bulk form. As noted above, the disposal or 
collection of recyclable Waste from large retail stores, dis 
count Warehouses, and distribution centers has heretofore 
presented a signi?cant cost to companies that made it ine?i 
cient or impractical. This dif?culty in recovering recyclable 
Waste results in the Waste of a signi?cant amount of otherWise 
recyclable materials and reduces pro?ts for those that do not 
collect and recycle these byproducts. 
[0021] These problems are overcome by the herein dis 
closed methods for the collection of recyclable Waste Within 
composite bales formed through novel methods of using bal 
ers such as conventional cardboard balers. In general, a com 
posite bale is formed of multiple types of recyclable materi 
als. For instance, a layer of recyclable cardboard can be 
combined With one or more layers of a different type of 
recyclable Waste byproduct to form a composite bale. Simi 
larly, one or more layers of a ?rst type of recyclable Waste 
byproduct, such as plastic ?lm, can be combined With one or 
more layers of a second type of recyclable Waste byproduct, 
such as metal cans, to form a composite bale. Still further, 
different recyclable Waste byproducts, such as plastic ?lm, 
plastic bottles, and shrink Wrap, can be combined, either in 
layers or randomly, to form a composite bale. Thus, an 
amount of a type of Waste insu?icient to form a bale by itself 
can be combined With one or more different types of Waste 
and compacted in a composite bale. As a result of these 
improved methods, a locale can use a cardboard baler not only 
to form cardboard bales, but also to form composite bales 
having any number of different recyclable materials therein. 
[0022] Accordingly, a ?rst embodiment of the invention is 
a composite bale formed of recyclable Waste. The bale gen 
erally includes a layer of plastic that has a generally uniform 
thickness. The layer of plastic can include, for example, plas 
tic bags, plastic ?lm, or shrink Wrap. The bale also includes a 
layer of recyclable Waste on top of and in contact With the 
layer of plastic. The recyclable Waste layer can also have a 
substantially uniform thickness. In addition, the recyclable 
Waste layer itself may include multiple types of recyclable 
Waste byproducts. For instance, by Way of example, the layer 
may include used plastic bags, plastic ?lm, aluminum cans, 
plastic bottles, plastic hangers, shredded paper, additional 
cardboard, and the like. The layer of plastic and the layer of 
recyclable Waste are compactly bound together to facilitate 
transportation and storage of said bale 
[0023] Another embodiment of the invention is a method 
for using a baler to collect recyclable Waste. The method 
generally includes forming a composite bale of multiple recy 
clable materials by forming a layer of plastic and forming a 
layer of recyclable Waste on top of the layer of plastic. The 
layer of recyclable Waste can include multiple types of recy 
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clable Waste byproducts. The layer of plastic and the layer of 
recyclable Waste are then compacted together With the baler. 
The compacted layers are bound together to maintain the bale 
in its compacted form. 
[0024] Yet another embodiment of the invention is compos 
ite bale formed of recyclable Waste. The composite bale 
includes a layer of recyclable Waste. The layer of recyclable 
Waste includes a plurality of types of recyclable Waste prod 
ucts. At least a portion of the recyclable Waste products are 
packaged in one or more compressible containers. Each of the 
one or more compressible containers can be dedicated to a 

single type of the plurality of types of recyclable Waste prod 
ucts. Plastic bags or plastic ?lm can further be sandWiched 
betWeen the compressible containers of recyclable Waste, 
either With or Without a container of its oWn, to bond the 
containers of Waste together and maintain the structural integ 
rity of the bale during stacking, storage and/or transport. The 
layer of recyclable Waste is compactly bound together to 
facilitate transportation and storage of the bale. 
[0025] These and other objects and features of the present 
invention Will become more fully apparent from the folloWing 
description and appended claims, or may be learned by the 
practice of the invention as set forth hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] To further clarify the above and other advantages 
and features of the present invention, a more particular 
description of the invention Will be rendered by reference to 
speci?c embodiments thereof Which are illustrated in the 
appended draWings. It is appreciated that these draWings 
depict only typical embodiments of the invention and are 
therefore not to be considered limiting of its scope. The inven 
tion Will be described and explained With additional speci?c 
ity and detail through the use of the accompanying draWings 
in Which: 
[0027] FIG. 1 illustrates a cardboard bale according to the 
prior art; 
[0028] FIG. 2 illustrates a plastic/cardboard composite bale 
according to one embodiment of the invention; 
[0029] FIG. 3 illustrates a plastic/cardboard composite bale 
according to another embodiment of the invention; 
[0030] FIG. 4 illustrates a composite bale having tWo layers 
of different types of recyclable Waste according to yet another 
embodiment of the invention; 
[0031] FIG. 5 illustrates a composite bale having three lay 
ers of differing types of recyclable Waste according to an 
embodiment of the invention; 
[0032] FIG. 6 illustrates another embodiment of a three 
layer composite bale according to the invention; 
[0033] FIG. 7 illustrates a composite bale according to yet 
another embodiment of the invention, the bale having mul 
tiple types of recyclable Waste randomly grouped Within the 
bale; 
[0034] FIG. 8 illustrates the composite bale of FIG. 7 
Wrapped in shrink Wrap; 
[0035] FIG. 9 illustrates the insertion of recyclable Waste 
byproducts into a cardboard baler for forming a composite 
bale according to embodiments of the invention; 
[0036] FIG. 10 illustrates a composite bale formed in a 
cardboard baler according to embodiments of the invention; 
[0037] FIG. 11 illustrates a bin for storing recyclable Waste 
prior to its compacting into a composite bale according to 
another embodiment of the invention; and 
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[0038] FIG. 12 illustrates another bin for storing recyclable 
Waste prior to its compacting in a composite bale according to 
another embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0039] Reference Will noW be made to the ?gures Wherein 
like structures Will be provided With like reference designa 
tions. It is understood that the draWings are diagrammatic and 
schematic representations of presently preferred embodi 
ments of the invention, and are not limiting of the present 
invention nor are they necessarily draWn to scale. 
[0040] In the folloWing description, numerous speci?c 
details are set forth in order to provide a thorough understand 
ing of the present invention. It Will be obvious, hoWever, to 
one skilled in the art that the present invention may be prac 
ticed Without these speci?c details. In other instances, Well 
knoWn aspects of cardboard balers and recyclable Waste 
byproducts have not been described in particular detail in 
order to avoid unnecessarily obscuring the present invention. 
[0041] Referring noW to FIG. 1, a conventionally formed 
cardboard bale 100 includes a compacted single layer 102 of 
cardboard. As depicted, the compacted cardboard bale 100 is 
bound together by bands 104 to keep the cardboard bale 100 
in a compacted state. Cardboard bale 100 can be formed by a 
cardboard baler as generally depicted in FIG. 9 or any other 
suitable baler or device used to compact cardboard. Typically, 
the majority of the individual pieces of cardboard that form 
cardboard bale 100 come from the same product distribution 
activities that generate most recyclable plastic ?lm. 
[0042] As previously noted, it has been conventionally held 
that cardboard cannot be mixed With plastic ?lm or other 
types of recyclable Waste byproducts in collecting the mate 
rials for recycling. More particularly, the chemical and 
mechanical processes for recycling cardboard cannot Work if 
plastics, metals, or other recyclable materials are also present. 
It has therefore been axiomatic that cardboard bales, such as 
bale 100, cannot contain any plastic ?lm or other recyclable 
Waste byproducts, or the Whole bale must be discarded. This 
is not only because the materials cannot be mixed in recycling 
processes, but the cost of separating other recyclable Waste 
from the cardboard is too high for cost-effective recycling. 
The same holds true for mixing other types of recyclable 
materials. Speci?cally, the cost of separating and the differing 
recycling processes for plastics, metals, papers, etc. have 
prevented these types of materials from being mixed together 
in a single bale. As a result, mixed bales of recyclable mate 
rial, including materials such as cardboard, plastic, metal, 
glass, and other types of recyclable Waste have heretofore 
been discarded as Waste. 

[0043] Contrary to this conventional thinking, hoWever, it 
has been surprisingly found that various types of recyclable 
Waste can be effectively combined to form a combined, com 
posite bale. As generally depicted in FIG. 2, one embodiment 
of such a combined composite bale 200 having a thickness 
202 incorporates a ?rst layer 204 of cardboard and a second 
layer 206 of plastic, such as plastic ?lm and/or used plastic 
bags. In the illustrated embodiment, the plastic layer 206 is 
positioned on top of cardboard layer 204. Bale 200 can be 
formed in the reverse order With cardboard layer 204 on top of 
plastic layer 206. In either con?guration, the compacted plas 
tic/cardboard bale 200 is bound together by bands 208. 
[0044] It can be readily seen in FIG. 2 hoW a signi?cant 
amount of plastic ?lm has been compacted to a relatively 
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small space in the composite plastic/cardboard bale. In addi 
tion, it is also apparent that a signi?cantly less amount of 
plastic is used in this plastic/cardboard bale than if the entire 
bale Were formed of only plastic ?lm. Thus, because a smaller 
amount of plastic ?lm can be compacted in a single bale, the 
plastic can be disposed of in a timely fashion from a single 
location. In contrast, if the plastic Were required to ?ll the 
entire bale, it may require many days, Weeks, or even months 
to ?ll a single bale, requiring great expense to store a signi? 
cant amount of un-compacted plastic. 
[0045] NoW referring to FIG. 3, an additional embodiment 
of an exemplary composite bale 250 is illustrated. As gener 
ally depicted in FIG. 3, composite bale 250 having a thickness 
252 incorporates a ?rst layer 254 of plastic, a cardboard layer 
256, and a second layer 258 of plastic. The cardboard layer 
256 is in effect sandWiched betWeen the tWo plastic layers 
254, 258. The compacted composite bale is bound together by 
bands 260. Thus, as depicted in FIG. 3, composite bales can 
be formed With multiple layers of different types of recyclable 
Waste. While FIG. 3 is illustrated has having a single card 
board layer sandWiched betWeen tWo plastic layers, it Will be 
appreciated that the bale could be formed With a single plastic 
layer sandWichedbetWeen tWo cardboard layers. Similarly, as 
discussed in greater detail beloW, the composite bale can also 
be formed With a plurality of layers and multiple types of 
recyclable Waste, and the recyclable Waste can be arranged in 
almost any con?guration. 
[0046] For example, FIG. 4 illustrates an additional 
embodiment of an exemplary composite bale 300. As gener 
ally depicted in FIG. 4, composite bale 300 has a thickness 
302 and incorporates a plastic layer 304 and a recyclable 
Waste layer 306 of multiple types of recyclable Waste byprod 
ucts. The compacted composite bale is bound together by 
bands 308. 

[0047] Composite bale 300 acts as a complete packaging 
system in Which a retail or Wholesale distribution center4or 
any other location in Which recyclable Waste is producedi 
can package one or more types of recyclable Waste byprod 
ucts into a single bale for shipment and delivery to a process 
ing and/ or recycling center. In the illustrated embodiment, for 
example, recyclable Waste layer 306 includes a plurality recy 
clable portions 310a-g Which include one or more types of 
recyclable Waste. For example, each recyclable portion 
310a-g may include one or more types of recyclable Waste 
produced by a retail or Wholesale distribution center. For 
instance, recyclable portions 310a-g may include plastic 
hangers, shredded paper, plastic or aluminum beverage con 
tainers, plastic ?uid containers, shrink Wrap, used plastic 
bags, and the like. 
[0048] As Will be appreciated, particularly in light of the 
disclosure herein, recyclable portions 310a-g may be of vary 
ing siZes, shapes and con?gurations Within recyclable layer 
306. In some cases, this variation results from the type of 
recyclable Waste byproduct packaged in composite bale 300. 
More particularly, some recyclable Waste products are highly 
compressible, such that When compacted in a baler, the vol 
ume the recyclable Waste occupies in the bale can be signi? 
cantly reduced. For instance, used plastic bags and plastic 
shrink Wrap are pliable and also highly compressible. Simi 
larly, plastic beverage containers, plastic ?uid containers, and 
even aluminum beverage cans may contain a signi?cant 
amount of air When discarded, and When compacted, the air 
can be discharged and the volume of the recyclable Waste 
reduced. 
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[0049] Other recyclable Waste, hoWever, may be less com 
pressible. For instance, plastic hangers do not capture a sig 
ni?cant amount of air and are not pliable. Accordingly, When 
a volume of plastic hangers is compressed in a baler, the 
hangers maintain much of their original shape, thereby result 
ing in compression that can be much less signi?cant than the 
compression of the same volume of, for example, plastic ?lm 
or plastic beverage containers. 
[0050] Accordingly, and as illustrated in FIG. 4, When recy 
clable portions 310a-g are compressed and baled, the shapes, 
siZes and con?gurations of each portion can vary. For 
instance, a recyclable portion With plastic hangers (e.g., por 
tion 310d) Will result in a greater thickness Within composite 
bale 300 than a recyclable portion of the same volume that is 
?lled With a more compressible material (e.g., portion 310g). 
[0051] As discussed in greater detail herein, different recy 
clable Waste byproducts can be packaged separately Within 
composite bale 300. For instance, recyclable portions 310a-g 
can each be packaged Within a compressible container such 
as, for example, a plastic bag made of a plastic ?lm material. 
Separating materials into containers is desirable for a variety 
of reasons. For example, Waste byproducts may be generated 
at different locales Within a retail or Wholesale distribution 
center such that it is more convenient for each different locale 
to package its recyclable Waste byproducts separately. In 
addition, as discussed in more detail hereafter, such separa 
tion may facilitate handling of the byproducts at a processing 
or recycling center. 

[0052] In one embodiment, the compressible container is a 
deformable plastic bag container. For instance, in one 
embodiment, the various recyclable Waste products can be 
enclosed Within a used shopping bag or clothing bag, such 
that the recyclable Waste is enclosed Within other types of 
recyclable Waste byproducts. In other embodiments, it hoW 
ever, the compressible container is not a Waste byproduct. For 
instance, a plastic bag may be obtained for the purpose of 
packaging of the recyclable Waste and not generated by the 
day-to-day operations of a retail, Wholesale or distribution 
center. 

[0053] With continued reference to FIG. 4, it Will be seen 
that in some embodiments, a composite bale Which packages 
multiple types of recyclable Waste byproducts and/or Waste 
byproducts Which are not highly compressible, may further 
be con?gured to maintain its structural integrity during stor 
age and shipment of the composite bale. For instance, com 
posite bale 30 is adapted to maintain its structural integrity 
Where a potential Weak point otherWise exists in the bale. 
[0054] In particular, When different portions 310a-g of 
recyclable Waste byproducts are compressed together, they 
may become rigid and/or not conform to the shape of an 
adjacent portion. Consequently, When the bale is created, the 
different portions can shift position during storage and/or 
transport, thereby Weakening the bale. To reduce the effect of 
such Weak points, composite bale 300 optionally includes 
bonding agents 312 betWeen some or all of recyclable por 
tions 310a-g. Optionally, bonding agents 312 can be placed in 
recyclable layer portion 306 betWeen recyclable portions 
310a-g and plastic layer 304. 
[0055] The bonding agent acts to stabiliZe the position of 
recyclable portions 310a-g relative to an adjacent recyclable 
portion and/or plastic layer 304. In one embodiment, for 
example, bonding agent 312 includes a compressible material 
that is sandWiched betWeen tWo or more of recyclable por 
tions 310a-g. As a result, When a baler compresses bonding 
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agent 312 and recyclable portions 31011-g, the compressible 
bonding agent 312 can conform to the shape of the adjacent 
recyclable portions, thereby eliminating or reducing the space 
betWeen portions and further increasing the structural integ 
rity of the bale. 
[0056] Bonding agent 312 may comprise any suitable 
material. For instance, in one embodiment, bonding agent 
312 include compressible, recyclable Waste byproducts gen 
erated by a retail, Wholesale or distribution center that pack 
ages its recyclable Waste into composite bale 300. For 
instance, byproducts such as plastic ?lm or used plastic bags 
can be placedbetWeen different containers of other recyclable 
Waste products to bond them together and increase the bale 
strength. Such recyclable Waste may be directly placed 
betWeen recyclable portions 31011-g or, in other embodi 
ments, may be placed Within a container such as a plastic bag, 
and the plastic bag then sandWiched betWeen different recy 
clable portions. 
[0057] Illustrated in FIG. 5 is another exemplary embodi 
ment of a composite bale that can be formed according to the 
present invention. More speci?cally, FIG. 5 illustrates a com 
posite bale 350 that has a total thickness 352. Bale 350 is 
formed of three layers of recyclable Waste. The ?rst layer is a 
plastic layer 354, the second layer is a recyclable Waste layer 
356 of multiple types of recyclable Waste byproducts, and the 
third layer is another plastic layer 358. The recyclable Waste 
layer 356 is effectively sandWiched betWeen the tWo plastic 
layers 354, 356. The compacted composite bale is bound 
together by bands 360. 
[0058] Similar to the recyclable Waste layer 306 of bale 
300, recyclable Waster layer 356 of bale 350 also includes a 
plurality of recyclable portions 36211-g. The plurality of recy 
clable portions 36211-g can include one or more types of 
recyclable Waste. For example, each recycling portion 3 6211 -g 
may include plastic hangers, shredded paper, plastic or alu 
minum beverage containers, plastic ?uid containers, shrink 
Wrap, used plastic bags, and the like. 
[0059] Additionally, recyclable Waste layer 356 can also 
include a bonding agent 364, Which is similar to bonding 
agent 312 discussed above. More particularly, a bonding 
agent 364, such as plastic ?lm or used plastic bags, can be 
placed betWeen recycling portions 36211-g to bond them 
together and increase the strength of the bale as described 
above With regard to bale 300. 
[0060] FIG. 6 illustrates yet another embodiment of a com 
posite bale formed according to the present invention. There 
is illustrated a composite bale 400 that has a total thickness 
402. Bale 400 has a similar makeup as bale 350, except the 
layers of recyclable material are reversed. Speci?cally, bale 
400 has a single plastic layer 406 sandWiched betWeen tWo 
recyclable Waste layers 404, 408. The compacted composite 
bale 400 is bound together With bands 410. 
[0061] Each of the recyclable Waste layers 404, 408 of bale 
400 can include a plurality of recyclable portions, each having 
one or more types of recyclable Waste such as plastic hangers, 
shredded paper, plastic or aluminum beverage containers, 
plastic ?uid containers, shrink Wrap, used plastic bags, and 
the like. Furthermore, each of the recyclable Waste layers can 
also include a bonding agent, such as plastic ?lm or used 
plastic bags, placed betWeen the recycling portions to bond 
them together and increase the strength of the bale as 
described elseWhere herein. 
[0062] FIG. 7 illustrates still a further embodiment of a 
composite bale 450 formed according to the present inven 
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tion. Bale 450 differs from the previously described bails 
formed according to the present invention in that bail 450 
does not comprise multiple layers of different types of recy 
clable Waste. Rather, bail 450 comprises a single recyclable 
Waste layer 452 . As With the recyclable Waste layers described 
above, recyclable Waste layer 452 includes a plurality of 
recyclable Waste portions 45411-0. Each of the recyclable 
Waste portions 45411-0 can include one or more types of 
recyclable Waste. For example, recyclable Waste portions 
45411-0 may include plastic hangers, shredded paper, plastic 
or aluminum beverage containers, plastic ?uid containers, 
shrink Wrap, used plastic bags, and the like. 
[0063] Furthermore, When bail 450 is formed of differing 
materials that may not conform to the shape of adjacent 
materials, bonding agent 456 can be included in bail 450. As 
described above, the inclusion of a bonding agent, such as 
plastic ?lm or used plastic bags, betWeen the recyclable Waste 
portions 45411-0 can increase the structural integrity of bale 
450 by acting to stabiliZe the position of recyclable portions 
45411-0 relative to one another. 

[0064] As noted herein, a composite bale may have any 
number of layers. For example, a bale may have a one layer of 
recyclable Waste (FIG. 7), tWo layers of different types of 
recyclable Waste (FIGS. 2 and 4), or three layers of recyclable 
Waste (FIGS. 3, 5, and 6). Additionally, a composite bale may 
have more than three layers of recyclable Waste. For example, 
a composite bale may have three layers of plastic interposed 
betWeen four layers of another type of recyclable Waste. Thus, 
it Will be appreciated, in vieW of the disclosure herein, that a 
composite bale With any number of layers of recyclable 
Waste, With any number of intermediate layers of recyclable 
Waste or cardboard, and Which include any of various types of 
recyclable Waste can be formed according to the present 
invention. The limiting factor is that the thickness of each 
layer of recyclable Waste, and the number of such layers must 
be cost effective. This use of numerous layers may be prefer 
able in locations Where there is little storage space for loose or 
collected recyclable Waste or cardboard, and so it is desirable 
to frequently compact the on hand loose and collected Waste 
and cardboard in multiple layers. It may also be useful Where, 
for example, different departments or service centers deliver 
their Waste to the a baler at different times, so as to alloW 
compaction of the various types of recyclable Waste from a 
department or service center upon delivery of the Waste to the 
baler. 

[0065] Attention is noW directed to FIG. 8, in Which the 
bale 450 from FIG. 7 is illustrated With shrink Wrap 475 
Wrapped around the sides and ends thereof. Wrapping a com 
pacted composite bale With shrink Wrap can provide multiple 
bene?ts. For example, during transportation of the composite 
bale, the bale may be subjected to forces that can harm the 
structural integrity of the bail. Such forces can be forces 
normally encountered during transportation, including lift 
ing, stacking, and dropping of the bale. Additionally, bales are 
often transported on ?atbed transport vehicles. The high 
Winds experienced by the bale during transportation on such 
a vehicle can cause some of the recyclable material in the bale 
to become dislodged and bloW aWay from the bale. 
[0066] In order to increase the structural integrity of the 
bale and prevent materials from falling or bloWing out of the 
bale, the bale can be Wrapped in shrink Wrap as illustrated in 
FIG. 8. Wrapping a bale in shrink Wrap is an easy, quick, and 
convenient Way to increase the bales structural integrity and 
enclose any loose materials Within the bale. Thus, after the 
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bale has been formed as described herein, an employ of the 
retail, Wholesale or other facility or the transport personnel 
can simply Wrap the bale in shrink Wrap prior to transporta 
tion. 
[0067] With reference noW to FIG. 9, a conventional card 
board baler 500 is used to form composite bales according to 
embodiments of the invention. Using conventional cardboard 
balers greatly reduces the cost to retailers and distributors that 
already have the balers on-site in that they do not have to 
acquire another machine nor do they have to store tWo or more 
machines, one for cardboard and one for each type of recy 
clable Waste byproduct. The construction and operation of 
conventional cardboard balers, such as for example cardboard 
baler 500, is Well knoWn in the art and Will not be described in 
great detail herein. Most conventional balers are designed to 
form 48 inch, 60 inch, or 72 inch bales. While the discussion 
of FIGS. 9 and 10 refer to a bale formed of a plastic layer and 
a recyclable Waster layer, it Will be appreciated, that similar 
process steps can be folloWed to form any type of composite 
bale as described herein. 

[0068] Generally, it can be seen that cardboard, plastic, and 
other types of recyclable Waste byproducts can each be 
inserted through a top opening 502 While a gate 504 is in the 
open position. In the illustration, a series of bags 510a-d 
containing recyclable Waste have been inserted into baler 500. 
Although not visible in FIG. 9, a layer of compacted plastic is 
already formed beloW uncompacted bags 510a-d in the bot 
tom portion 506 ofbaler 500, as can be seen in FIG. 10. After 
gate 504 is closed, baler 500 can then be operated to compact 
bags 510a-d into a compacted recyclable Waste layer over the 
previously compacted plastic layer. It some embodiments, 
and With some types of recyclable Waste, is preferable to load 
and compact several cycles of recyclable Waste, for example 
eight to tWelve cycles, to form an ideally siZed recyclable 
Waste layer. 
[0069] In some embodiments, such as that illustrated in 
FIG. 9, bags 510a-d may include one or more air release holes 
512. Release holes 512 are, in this embodiment formed near 
the neck of bags 510a-d and are con?gured to alloW air to be 
easily released from bags 510a-d When bags 510a-d are com 
pacted by baler 500. One feature of holes 510a-d is that as 
bags 510a-d are compressed, air can easily ?oW through bags 
510a-d, thereby preventing breakage or rupture of bags 
510a-d that could otherWise occur Were air to be trapped 
inside the bags. Should rupture to occur, the recyclable Waste 
enclosed Within bags 510a-d could become separated from 
the bale and/ or create voids Within the bale. In either case, a 
Weak point in the bale structure may be created, such that 
prevention of such facilitates maintenance of the structural 
integrity of the compacted composite bale. 
[0070] While four release holes 512 are illustrated near the 
neck of each of bags 510a-d, it Will be appreciated that this is 
exemplary only and that any number and placement of holes 
512 is contemplated. For example, holes 512 may be posi 
tioned at the bottom of bags 510a-d, along the length of bags 
510a-d, or any combination thereof. In other embodiments, 
bags 510a-d are made of a breathable material such that air 
can be expelled suf?ciently through the surface of the bag. 
[0071] Bags 510a-d may further be made ofa pliable mate 
rial that stretches to prevent rupture or breakage before or 
during compression of the bag by baler 500. This feature may 
be particularly desirable for some types of recyclable Waste 
byproducts that are rigid, have sharp edges, or Which are not 
highly compressible. For example, plastic clothing hangers 
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may be placed in a ?exible bag When they are discarded. To 
maximiZe the number of hangers in the bag, the hangers may 
be manually compressed into the bag, thereby causing the 
hangers to push against the interior surface of the bag, causing 
it to tear. By using a bag that stretches, hoWever, the bag may 
have su?icient give to alloW the contents of the bag to shift, 
and the bag stretches Without rupturing. Similarly, When such 
materials are compacted by cardboard baler 500, the contents 
of each bag can shift, thereby pushing against the bag and 
causing it to tear or stretch. 
[0072] In some embodiments Where bags 510a-d are plastic 
and ?exible, bags 510a-d are made of a linear molecular 
plastic that stretches to prevent popping, tearing, or splitting 
of the bag. For example, the bags may be made of a non 
porous linear loW density polyethylene (LLDPE), although 
other types of bags are contemplated. For example, in other 
embodiments, the bag is not stretchable, is porous, and/or is 
not made of a plastic or polymer material. 
[0073] After the recyclable Waste layer is formed, an opera 
tor can insert one or more additional layers of recyclable 
material, such as another plastic layer, a recyclable Waste 
layer having one or more different types of recyclable mate 
rials, a cardboard layer, or the like. After any additionally 
layers have been inserted into baler 500, the operator can then 
operate baler 500 to compress the additional layer(s) over the 
recyclable Waste layer. Once all the desired layers have been 
inserted and compressed, the ?nished bale is bound, prefer 
ably With Wire in contrast to conventional plastic bands, so as 
to keep the bale compacted, after Which it is then ejected from 
the baler 500. Preferably the bales have tWo Wires at each end 
to further bind the bales. 

[0074] FIG. 10 illustrates a completed and bound compos 
ite bale 300 seated Within bottom portion 506 of baler 500. 
Alternatively, as previously discussed and illustrated in FIGS. 
2, 3, and 5-7, bales having one or more layers of different 
types of recyclable Waste can be formed Within a single bale. 

[0075] One example process of implementing the invention 
involves ?rst gathering recyclable Waste to a single location. 
Such Waste may include plastic, paper, metal, or other recy 
clable materials generated or produced on-site. For example, 
plastic shrink Wrap used to package shipped products, plastic 
garment bags or clothing hangers removed from clothing 
prior to or at the time of sale, shredded paper, aluminum 
beverage cans, plastic beverage bottles, bloW molded plastic 
one gallon or one quart containers, and the like. Such Waste 
byproducts may also be gathered from other locations. For 
example, a collection location may have a collection program 
Wherein consumers can return their aluminum cans, beverage 
bottles, or small plastic grocery or shopping bags for recy 
cling. In addition, such items can be collected throughout a 
community, such as at local schools, to promote recycling and 
thereby provide the double effect of providing a revenue 
stream for the store (sales of recyclable Waste) and by gener 
ating community goodWill. 
[0076] The gathered Waste may then be stored for a brief 
period of time until su?icient Waste is collected to form a bale. 
Storing recyclable Waste according to one embodiment of the 
invention includes providing a specially designed collection 
area. As seen in FIGS. 11 and 12, such a collection area may 
be for example a tall narroW ball bin 600, 650 similar to those 
currently used to store large rubber balls and the like. Within 
a ball bin 600, 650 a plurality ofbags 510, such as a garbage 
bags, or other suitable bags or containers such as those 
described herein, are ?lled With the accumulated recyclable 
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Waste materials. The bags 510 are preferably themselves 
recyclable plastic ?lm bags, although it Will be appreciated 
that this is not necessarily a limiting feature of the present 
invention. 
[0077] A ball bin 600, 650 can be conveniently located near 
a cardboard baler so that bags 510 of recyclable Waste can be 
stored vertically to minimize occupied ?oor space. Option 
ally, each locale at Which recyclable Waste is located has its 
oWn one or more collection bins. Accordingly, and by Way of 
example, grocery and clothing departments may have their 
oWn bins, an auto servicing area may have its oWn bin, a 
vending/restaurant area may have a separate bin, an of?ce 
center may have yet another bin, and so forth. The ball bins 
can also be formed or placed on a pallet 602 or Wheeled dolly 
so it can be moved as desired. In the embodiment of FIG. 11, 
the ball bin 600 can have a lightWeight frame 604, for 
example formed of PVC or some other holloW tubing. The 
depicted ball bin has a funneled top opening 606 and plurality 
of bungee cords or ropes 608 that keep bags 510 from falling 
out. For storage, bags 510 can be either tossed in through the 
funneled top opening or pushed betWeen the movable bungee 
retainer cords 608. The bags can then be removed for com 
pacting by pulling them through the movable bungee retainer 
cords 608. In the example embodiment depicted of FIG. 12, 
the ball bin 650 may also be a metal cage having top and 
bottom openings Where the plastic bags 510 can be tossed in 
and removed. 
[0078] The bags of recyclable Waste are preferably stored in 
a ball bin until it is completely full. That volume of recyclable 
Waste is then loaded into the baler over a series of compacting 
cycles to make a composite bale. It has been determined, for 
example, that one bin of approximately four feet in Width, 
four feet in depth, and ten feet in height can hold the plastic 
generated over tWo to three days by a typical large retail store 
or discount Warehouse. 

[0079] Upon formation of a composite bale, such as for 
example composite bales 200, 250, 300, 350, 400, 450, the 
composite bale can then be stored on-site until it is shipped to 
a processing center, optionally via other distribution locales 
such as return centers. Because, the recyclable Waste has been 
compacted in the composite bales, it takes up the less space in 
a trailer or other transportation vehicle as a similar Weight of 
loosely gathered recyclable Waste. 
[0080] At the doWnstream processing center the bale is 
separated into its constituent parts. For example, With refer 
ence to FIG. 4, plastic layer 304 is separated from recyclable 
Waste layer 306, and the bags Within recyclable Waste layer 
306 are further separated. With respect to FIG. 5, ?rst and 
second plastic layers 354, 358 of bale 350 are separated from 
recyclable Waste layer 356, and the bags Within recyclable 
Waste layer 356 are further separated. Because each of the 
layers of recyclable material in the composite bale is contigu 
ous, the compacted layers can be easily and readily removed 
and isolated for recycling. Moreover, Where each bag Within 
a recyclable Waste layer contains only one type of recyclable 
Waste product, the various types of Waste products do not 
contaminate each other nor the other layers of recyclable 
material Within the bale. A similar separating process can be 
folloWed for processing any composite bale formed of recy 
clable material, including bales similar to bales 200, 250, 400, 
450 described herein. 

[0081] Various approaches can be used to track the Weight 
of recyclable Waste that is pressed into each composite bale. 
One ef?cient manner of keeping track of the volume of recy 
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clable Waste that is compacted in each bale is simply to 
measure the thickness of each layer of a distinct type of 
recyclable material and multiply that thickness times other 
knoWn constants such as the dimensions of the bale to deter 
mine an approximate volume. This number is particularly 
helpful for use in determining the value of the recyclable 
plastic ?lm that has been recovered. 

[0082] For example, it is currently knoWn that every three 
inches of compacted plastic ?lm in a bale measuring sixty 
inches by forty-eight inches by thirty inches Weighs about 
?fty pounds. A seventy-tWo inch by forty-eight inch by thirty 
inch bale, in turn Weighs about sixty-?ve pounds. Thus, upon 
the formation of the bale the thickness of a layer of plastic ?lm 
can be approximately measured in inches and a Weight esti 
mate can be made. 

[0083] Alternatively, the thickness of a recyclable Waste 
layer can be estimated as a fraction of the bale thickness. 
Regardless, the entire bale can also be Weighed so that the 
correct fractional portion of the load is assigned to the recy 
clable Waste. 

[0084] In yet another alternative, past measurements of the 
various types of recyclable Waste byproducts included in the 
composite bales can be used. For instance, for a particular siZe 
of bag, historical averages for the various types of recyclable 
Waste can be calculated and used to approximate the Weight of 
each type of Waste material in the bale. Accordingly, upon 
creation of the bale, the retailer or other person can indicate on 
the bale, or on the shipping documents, the number of bags of 
each type recyclable Waste byproduct that are in the bale. In 
this manner, When the bale is received by the processing 
center, the processing center can calculate the approximate 
Weight of each recyclable material even Without separating 
the bale. Of course, the processing or recycling center can 
also separate the bale and count the bags of each type of 
product to, for example, verify the retailer’s count and/or to 
update historical average data. 
[0085] In other embodiments, the historical Weight aver 
ages may be used even Without an indication by the retailer of 
the number of each type of product in the bale. For instance, 
the processing center may merely separate the bale and count 
each type of bag. To facilitate such counting, each bag may 
contain only one type of recyclable Waste byproduct. In such 
cases, When a bale is created, recyclable Waste such as plastic 
?lm, used plastic bags, HDPE bottles, PET bottles, aluminum 
cans, plastic hangers, shredded paper, and the like may not be 
combined into a single bag, but each packaged separately in 
one or more bags. Further, each type of byproduct may be 
enclosed in a different color bag such that the byproduct 
therein can easily be identi?ed by the processing center even 
Without opening the bag. In alternative embodiments, indicia 
may be provided on the container enclosing the byproduct 
(e.g., a description or picture of the byproduct) to facilitate 
identi?cation, or the bags may not include any indicia or other 
method for distinguishing betWeen types of content. 
[0086] If a more accurate measurement of the recovered 
Waste products is desired, then the Whole bales can be again 
Weighed at the processing or recycling center. Thereafter, 
after the bales are broken open and the various types of 
recyclable Waste are separated from one another, each bag or 
each type of byproduct can once more be Weighed to get a 
?nal accurate measurement of the recovered amount. Of 
course, not all of these measurements may be necessary 
depending upon the accuracy and tracking that is desired. 






