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having a vertical space between the upper and lower portions 
through which the arms of a forklift or other transporting 
device may be inserted. In some embodiments, the lower 
portion is made up of a single component part, and in other 
embodiments the lower portion is made up of a plurality of 
component parts. The upper and lower portions may be sepa 
rated after use by applying a separating force, and are sepa 
rately stackable and therefore take up less space during Stor 
age and transport. 
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PALLET SYSTEM 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to a multiple piece 
pallet system in which the components of the system may be 
assembled into usable pallets, and disassembled into separate 
pieces when not in use allowing for more efficient stacking, 
storage, shipping and transport of the pallet systems between 
USS. 

0003 2. Description of Related Art 
0004 Pallets are well known for their use as a loading 
platform for storage and movement of products in quantity. 
Pallets provide a stable base for a manufacturer or distributor 
of a product to stack items thereon, which may be easily 
moved using of a forklift or pallet jack. Pallets are generally 
constructed from wood, metal, or plastic, and are ordinarily 
designed so that when placed under materials to be shipped or 
stored, a clearance is available for insertion of the lifting 
arm(s) of a forklift or pallet jack. 
0005. Many types of pallets are reusable requiring that 
they be durable in construction, lightweight, and Stackable. 
The durability of a pallet is often dependent upon the type of 
material used for construction. Pallets constructed of wood 
may provide years of service if not exposed to moisture or 
other conditions or materials that could result in deterioration 
of the wood, or to unusual loading situations which could 
cause collapse of the wood frame orwood components. How 
ever, because wood is a porous material, wooden pallets are 
not preferred for use in the food industry, since wood may be 
weakened by the absorption of water and/or may harbor bac 
terial growth that could contaminate food products. Addition 
ally, insects and other pests can burrow into the wood and be 
transported into and infest a previously uncontaminated Stor 
age area. Wooden pallets also tend to splinter over time, 
requiring users to use care to avoid injury when handling Such 
pallets. 
0006 Another significant disadvantage of wooden pallets 

is that they are usually constructed from numerous Smaller 
pieces of wood using nails or screws making a finished pallet 
difficult to collapse or disassemble. Wooden pallets generally 
do not interlock or readily stack, so it is dangerous to stack 
them very high; and Stacks of wooden pallets take up consid 
erable space when not in use. 
0007 Plastic and metal are frequently used as alternatives 

to wooden pallets, since they do not suffer from the draw 
backs of porous wood. Metal pallets have significant strength 
durability under normal circumstances, but they are expen 
sive to manufacture and once damaged, cannot be readily 
repaired. The parts of metal pallets are ordinarily welded or 
riveted together, so they are not easily disassembled. Plastic 
pallets are generally less expensive than metal pallets, and 
may be provided in a variety of different molded sizes and 
shapes. The components of existing plastic pallets are fre 
quently shipped in a disassembled State to a location where 
they are assembled into finished pallets for use. These com 
ponent parts are easily stacked and/or nested together and 
take up a minimal amount of space. However, these existing 
pallet systems are designed Such that once the pallets are 
assembled and used, they cannot be easily disassembled back 
into their component parts without destroying the pallets or 
rendering them uselessly unstable. This poses a significant 
storage and transportation problem, since the assembled pal 
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lets cannot be easily stacked or nested together, and take up 
far more space than their separated component parts. 
0008. It is therefore desirable to provide systems, methods 
and apparatus for pallets that may be assembled for reliable 
use, and then easily disassembled into component parts that 
take up less space during storage and/or shipment. 

SUMMARY OF THE INVENTION 

0009. The present invention includes systems, methods 
and apparatus for pallets that may be assembled for reliable 
use, and then easily disassembled into component parts that 
take up less space during storage and/or shipment. Embodi 
ments of the present invention include an upper platform 
portion and a lower Support portion, in which the upper por 
tion has a plurality of downwardly oriented legs that engage 
corresponding openings in the lower portion, creating a com 
pleted pallet having a vertical space between the upper and 
lower portions through which the arms of a forklift or other 
transporting device may be inserted. In some embodiments, 
the lower portion is made up of a single component part, and 
in other embodiments the lower portion is made up of a 
plurality of component parts. 
0010. The legs of the upper portion engage the lower por 
tion by the insertion of the legs into complementary openings 
in the lower portion. The lower openings are of a complemen 
tary size and shape so that the legs of the upper portion can be 
inserted and will be secured by the frictional forces created 
from the contact of the outer surface of the legs and the inner 
surface of the openings. In embodiments of the invention, the 
outside edges of the legs of the upper portion may be tapered 
or angled, with the inside edges of the openings in the lower 
portion having similar complementary tapering or angles. In 
these embodiments, the legs are secured to the openings by 
frictional forces created by forcibly inserting the legs into the 
openings. In embodiments of the invention, these frictional 
retaining forces may be increased by providing rough, unfin 
ished and/or jagged Surfaces on one or more outside edges of 
the legs, on one or more inside edges of the openings, or 
combinations of both. Increasing the frictional coefficients 
between the legs and openings helps prevent the upper and 
lower portions from separating, thereby providing for a more 
stable pallet system when assembled. 
0011. The upper and lower portions may be separated after 
use by applying a separating force between them. The com 
ponent parts may be pried, pulled or otherwise taken apart. 
The component parts may then be conveniently stacked and/ 
or nested together taking up less space than the assembled 
pallets during storage and/or transport. 
0012 Embodiments of the present invention include 
methods for creating a pallet comprising the assembly of two 
or more pieces for use, followed by the disassembly of those 
pieces after use, so that they may be easily stacked for ease of 
shipment and storage. 
0013. In several embodiments, a pallet is created by the 
temporary attachment of a single upper portion to a single 
lower portion (such as that shown in FIG. 1) to create a 
completed load bearing pallet having side gaps for receiving 
the arms of a forklift, pallet jack, or other similar device. In 
these embodiments, the upper portion includes a generally 
flathorizontal Surface providing a platform upon which goods 
may be placed for transport and storage. The upper Surface 
need not necessarily be continuous inasmuch as gaps between 
Support or cross members may be present. In these embodi 
ments, the profile of the upper portion has a generally rect 
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angular in shape, and the lower portion has a similar rectan 
gular shape; in some embodiments this shape may be 
approximately square. 
0014. The upper portion should have a horizontal surface 
that is generally flat, and may contain openings to reduce the 
overall weight of the pallet. For example, and without limi 
tation, the upper Surface may include of various grid-like 
segments that may create strength and Support while allowing 
for the use of less material to decrease the overall weight of 
the pallet. In some embodiments, the underside of the hori 
Zontal Surface may also be generally flat in order to create a 
surface for the forks of the lifting device to apply upward 
pressure upon to lift the pallet and any goods placed thereon. 
0015. In these embodiments, the lower portions of the 
pallet system generally include Support members that extend 
between the openings into which the legs of the upperportion 
are inserted. In an exemplary embodiment, the lower portion 
of the pallet may have a grid-like structure, formed by linear 
Support sections. For example and without limitation, these 
Support members may be provided in a pattern similar to that 
used in the tic-tac-toe game; and/or the structures may extend 
at angles between the openings. The bottom of the lower 
portion should be generally flat with sufficient surface area as 
to provide Support to the pallet system when bearing signifi 
cant weight. The outside or peripheral profile of the lower 
portion may be slightly larger or wider than the upperportion 
to provide additional stability. 
0016. It is to be appreciated that in other embodiments, the 
lower portion may be made up of two or more separate pieces, 
each piece having one or more complementary openings 
therein for receiving one or more legs of the upper portion. 
For example and without limitation, an upper portion having 
nine legs may be mated with a lower portion made up of three 
separate (and potentially identical) pieces, each Such piece 
being in the form of a strip having three openings therein (see 
FIG. 1A). The outside or peripheral profile of the lower por 
tion formed by the multiple parts may be slightly larger or 
wider than the upper portion for additional stability. 
0017. In most embodiments, there is no floor or other 
blockage in the openings in the lower portion Such they are 
completely open throughout, and materials (such as a rope, or 
in some embodiments, the legs of the upper portion) may pass 
freely through them. The depth of the sides or edges of these 
openings may be increased to provide additional Surface area 
against which the legs of the upper portion may come into 
frictional contact. In some embodiments, the openings may 
have substantially vertical sides which conform to the sides of 
the legs of the upper portion. In some embodiments of the 
invention, the openings are only indentations that are partially 
open at the base, having a generally flat bottom segment or 
floor covering some or all of the base. 
0018. In general, the upper portions of the pallet systems 
of the present invention have legs extending downward from 
the horizontal Surface to support the upper portion when 
mated with the lower portion of the pallet system. The legs are 
of a sufficient vertical height to create space between the 
upper and lower portions to allow the forks or other devices to 
fit between the upper and lower portions to pick up the pallet 
for the purpose of transporting the pallet while loaded with 
goods. The outer Surfaces or sides of the legs and the inner 
Surfaces or sides of the openings are complementary. These 
Surfaces are preferably angled, allowing the legs to wedge 
into the openings and be held in place by frictional forces. 
These forces are compounded when goods are placed upon 
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the upper portion, thereby creating further force to secure the 
legs in the openings. It is to be appreciated that the comple 
mentary legs and openings of the upper and lower portions 
may be of any Suitable shape, including rectangular, square, 
rounded, hexagonal, octagonal, conical, cylindrical and/or 
variations of these shapes. It is to be appreciated that each leg 
of an upper portion and each opening of a lower portion has its 
own size, shape, length, angle and Surface condition, which 
are complementary as to each other; however not all leg/ 
opening combinations are identical, and these characteristics 
may differ from one leg/opening combination to another in 
different embodiments of the invention. 
0019. In most embodiments, the legs of the upper portion 
are slightly tapered so that the circumference of the leg 
becomes gradually greater from the bottom of the leg to the 
top of the leg that is connected to the upper portion. Further 
more, the openings of the lower portion are tapered in a 
complementary fashion so that the circumference of the 
openings taper inward so the bottom of each opening has a 
Smaller circumference than the top of the opening. Accord 
ingly, when the legs of the upper portion are inserted in the 
openings of the lower portion, the complementary size of the 
legs and openings allow for the frictional securement of the 
upper and lower portions of the pallet systems. 
0020. In some embodiments, the openings in the lower 
portion of the pallet are sized such that they will not permit the 
legs of the upper portion to pass completely through them. In 
these embodiments, the distal ends or bottoms of the legs are 
prevented from extending beyond the lower edges of the 
openings of the lower portion. In this way, the weight of any 
goods placed on the upper portion is transmitted through the 
sides of the legs to the complementary openings in the lower 
portion, helping increase the frictional forces that hold the 
legs in the openings, instead of being transmitted directly 
through the legs to the floor upon which the pallet rests. In 
related embodiments, the legs slide though the indentation to 
a point where the distal ends or bottoms of the legs are flush 
with the bottom of the opening. 
0021. In other embodiments, the legs slide though the 
indentation to a point where the distal ends of the legs extend 
to or below the bottom of the opening. In these embodiments, 
when a pallet is assembled by connecting the upper portion to 
the lower portion, the distal ends of the legs of the upper 
portion contact the floor or other surface upon which the 
pallet system is placed. 
0022. In many embodiments, one or more of the legs of the 
upper portion are provided with one or more tabs, dimples, 
buttons, prongs, ribs, ridges or the like that project outward 
from one or more edges or sides of such legs. These outward 
projections provide increased friction against the correspond 
ing edges or sides of the openings of the lower portion. In 
Some embodiments, some or all of the openings of the lower 
portions may be provided with complementary recesses, 
grooves or receptacles into which the projections of the legs 
may be inserted. When such legs of the upper portion are 
inserted in Such openings of the lower portion, these legs are 
secured not only by the frictional force for the legs entering 
the openings, but also by the projections engaging the recep 
tacles. The projections and receptacles should be of a rela 
tively small size and/or shape in order to allow the upper and 
lower portions to be readily separated when not in use. 
0023. It is to be appreciated that projections may be pro 
vided on one or more, or any Suitable combination of legs of 
the upper portion, and further that such projections may be 
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provided on one or more or any suitable combination of the 
sides/edges of each Such leg. For example, and without limi 
tation, projections may be provided on opposite sides of a 
given leg (e.g., provided on north/south sides), but not on the 
other sides of that leg (e.g., not on east/west sides); however, 
an adjacent leg may have projections located on the east/west 
sides but not on the north/south sides. In some embodiments, 
multiple protrusions may be provided on a given side of a leg. 
The position(s) of the projection(s) may be anywhere on a 
given side of a leg, but in most embodiments will be nearer the 
hilt or proximal end, as compared to the bottom or distal end 
of the leg. Many different permutations and combinations of 
position and/or number of protrusions are contemplated by 
the present invention. 
0024. In a similar corresponding manner, the recesses or 
grooves of the lower portion openings may be provided on 
one or more, or any Suitable combination of openings of the 
lower portion; and further, each Such recess or groove may be 
provided on one or more or any suitable combination of the 
sides/edges of each Such opening. In some embodiments, 
multiple recesses may be provided on a given side of an 
opening. The position(s) of the recess(s) may be anywhere on 
a given side of an opening, but in most embodiments will be 
nearer the upper or wider end of the opening, as compared to 
the bottom or narrow end of the opening. Many different 
permutations and combinations of position and/or number of 
recesses are contemplated by the present invention. It is to be 
further appreciated that, although the legs and openings of 
most embodiments are provided with corresponding projec 
tions and recesses, each leg or side having a protrusion 
thereon need not necessarily engage an opening having a 
complementary recess or groove. 
0025. It is to be appreciated that different combinations of 
protrusions and/or recesses and/or frictional Surfaces are also 
within the scope of these embodiments. For example and 
without limitation: a given leg may be provided with a pro 
trusion on one side (north) and a rough surface on the opposite 
side (South) Such that pressure created by the compression of 
the projection against one side of an opening (which may or 
may not have a corresponding recess) increases the frictional 
attachment of the rough Surface on the opposite side. 
0026. It is also to be appreciated that in some embodi 
ments, the positions of the projections and recesses may be 
reversed, such that one or more recesses may be provided on 
one or more legs, and one or more projections may be pro 
vided on one or more openings. As with other embodiments, 
different numbers, positions and combinations of protrusions 
and/or recesses and/or frictional Surfaces are also within the 
Scope of these embodiments. 
0027. When pallet systems of the present invention are no 
longer in use, they may be easily disassembled by separating 
the upper portion from the lower portion. The detachment of 
the upper and lower portion involves applying a separating 
force to each of these portions to remove the legs from the 
openings. This may be done by holding one portion in place 
while applying a force to the other portion. Simple tools such 
as a hammer, mallet, pry bar, fork, or other similar devices 
may be used to assist in separating the portions from each 
other. The upper and lower portions do not include any mov 
ing parts (nuts, bolt, locks, etc.) that may be damaged or 
deteriorate from overuse or fatigue, and are preferably con 
structed out of rigid plastics commonly known in the art that 
can withstand strong forces and will resist breaking when a 
separating force is applied to them. 
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0028. For storage or shipping, a plurality of upper portions 
and lower portions of the pallet systems may be stacked to 
conserve space. The legs of the upper portion are preferably 
hollow, allowing the legs from an upper portion to be inserted 
in the legs of second upper portion that is placed below the 
first upperportion. Several Such upper portions may be nested 
and stacked together in this manner to obtain significant 
reduction in space. When stacked in Such a manner, several of 
the upper portions of the pallet system may be secured 
together, by any means commonly known in the art Such as 
ties, or rope, so that the Stack of sections may be transported 
or moved without the individual members separating or fall 
ing apart. 
0029. The lower portions of the pallet system may be 
stacked in a similar manner. The openings a first lower portion 
generally fit into the openings of a second lower portion, and 
so on, such that several of the lower portions may be stacked 
together in a relatively small space. The stack of lower por 
tions can be secured together to allow for easy transport of the 
lower portions of the pallet systems when the pallets are not in 
SC. 

0030. In one example, a standard trailer is capable of hold 
ing the component parts for 1300 standard pallets in a disas 
sembled state; but after the pallets are assembled and have 
been used, the same trailer is only able to hold 600 assembled 
pallets, requiring two more trailers to transport all 1300 of the 
assembled pallets. Embodiments of the present invention 
make it possible to disassemble and ship all 1300 of the 
pallets in a single trailer. 
0031. It is therefore an object of the invention to provide 
systems, methods and apparatus for pallets having a modular 
nature with component parts that are easily assembled and 
disassembled creating a significant reduction in space needed 
for transportation and storage. 
0032. It is a further object of the present invention to 
provide pallet systems, methods and apparatus for pallets that 
may be assembled by frictionally inserting legs of an upper 
portion into complementary openings in a lower portion to 
form a pallet, and that may be easily disassembled by remov 
ing the legs from the openings. 
0033. It is a further object of the present invention to 
provide systems, methods and apparatus for efficiently stor 
ing and shipping used pallets by disassembling them into 
component parts that may be stacked and/or nested together 
to take up less space than the assembled pallets. 
0034. These and other objects, advantages, and features of 
the invention, together with methods for assembly and disas 
sembly, will become apparent from the following detailed 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0035 FIG. 1 is a perspective view of an embodiment of the 
invention illustrating an upper and lower portion of an exem 
plary pallet system of the present invention. 
0036 FIG. 1A is a perspective view of another embodi 
ment of the invention illustrating a different upper and lower 
portion of an exemplary pallet system of the present inven 
tion. 
0037 FIG. 2 is a top plan view of the embodiment of the 
lower portion of the exemplary pallet system of FIG. 1. 
0038 FIG. 2A is a top plan view of the embodiment of the 
lower portion of the exemplary pallet system of FIG. 1A. 
0039 FIG. 3 is a bottom plan view of the embodiment of 
the lower portion of the exemplary pallet system of FIG. 1. 
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0040 FIG. 3A is a bottom plan view of the embodiment of 
the lower portion of the exemplary pallet system of FIG. 1A. 
0041 FIG. 4 is a perspective view illustrating attachment 
of the upper and lower portions of the exemplary embodiment 
of FIG. 1. 
0042 FIG. 4A is a perspective view illustrating attach 
ment of the upper and lower portions of the exemplary 
embodiment of FIG. 1A. 
0.043 FIG.5 is a side cross-sectional view of an assembled 
embodiment along line 5-5 of FIG. 4. 
0044 FIG. 6 is an enlarged side cross-sectional view of an 
alternative embodiment of the invention, showing an exem 
plary attachment between a leg and an opening. 
0045 FIG. 7 is a side view of a stack of assembled pallet 
systems. 
0046 FIG. 8 is a side view of a stack of disassembled 
nested upper sections of exemplary pallet systems of the 
present invention. 
0047 FIG. 9 is an enlarged cross-sectional disassembled 
side view of the embodiment of FIG. 6. 
0048 FIG. 10 is an enlarged cross-sectional disassembled 
side view of a leg/opening combination of an embodiment of 
FIG.S. 
0049 FIG. 11 is an enlarged cross-sectional disassembled 
side view of an alternative embodiment of the invention, 
showing an exemplary attachment between a leg and an open 
1ng. 

DETAILED DESCRIPTION 

0050. The invention, in its various aspects, will be 
explained in greater detail below with regard to the illustrated 
embodiments. While the invention will be described in con 
junction with these embodiments, the illustrated exemplary 
embodiments themselves do not limit the scope of the inven 
tion. Rather the invention, as defined by the claims, includes 
alternatives, modifications, combinations and/or equivalents 
of the illustrated embodiments. 
0051 Referring to the drawings wherein like reference 
characters designate like or corresponding parts throughout 
the several views, and without limiting the scope of the inven 
tion, it is seen that the illustrated exemplary embodiments of 
FIGS. 1-4 include an upper portion 21 and lower portion 31 
that may be assembled together to form assembled pallet 
systems 25, such as those shown in FIGS. 4 and 4A. The upper 
portion 21 should have a generally flat upper surface 22 
(which may include gaps) that serves as a platform upon 
which goods may be placed for Support and transport. The 
upper Surface 21 of the illustrated pallet systems are generally 
square, however, in other embodiments, the upper portion 
may be provided in other shapes that still allow for the con 
Venient placement and transport of goods. 
0052. The illustrated upper portions 21 include a plurality 
of legs 23 extending outwardly (downwardly) therefrom. 
Legs 23 should be spaced apart from each other to allow for a 
distribution of weight to be placed on each leg. In the illus 
trated exemplary embodiments, legs 23 are provided at the 
corners of the upper portion, at the center of each side of the 
upper portion, and in the center of the upper portion. Such a 
configuration provides openings between the legs, allowing 
for the insertion of forks from a forklift, pallet jack, or other 
lifting device commonly used in the art to be inserted under 
the upper portion when the pallet system is assembled, as 
shown in FIGS. 4 and 4A. Since most forklifts or palletjacks 
commonly used in the art use two arms to properly balance a 
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loaded pallet, a pallet system with legs configured as shown 
allows for the arms to be inserted from any side of the pallet 
system. 
0053. The lower portion 31 illustrated in FIGS. 1,2,3 and 
4, has the same general profile as the illustrated upper portion 
21. In these embodiments, lower portion 31 includes a gen 
erally flat bottom surface 32 which acts as a surface upon 
which the pallet system may remainstable when placed on the 
ground or floor. While the illustrated bottom surface 32 of the 
lower portion 31 is generally flat, there may be spaces in the 
bottom Surface, as long a significant portion of the bottom 
surface 32 is able to lie on the ground or other surface to keep 
the pallet system stabilized. 
0054. It is to be appreciated that in other embodiments, the 
lower portion 31 may be made up of two or more separate 
pieces, each piece having one or more complementary open 
ings 34 therein for receiving one or more legs 23 of the upper 
portion 21. For example and without limitation, an upper 
portion 21 having nine legs may be mated with a lower por 
tion 31 made up of three separate (and potentially identical) 
pieces, each Such piece being in the form of a strip having 
three openings 34 therein, such as that shown in FIGS. 1A, 
2A, 3A and 4A. 
0055. The lower portion 31 includes a plurality of open 
ings 34 provided in locations that correspond to the locations 
of legs 23 of the upper portion 21. The outside edges, surfaces 
or sides 29 of legs 23 are preferably tapered orangled, and the 
outside edges, surfaces or sides 36 of openings 34 of the lower 
portion are correspondingly tapered orangled, so that each of 
legs 23 may be inserted into a corresponding opening 34 Such 
that sides 29 of legs 23 are frictionally secured against sides 
36 of corresponding openings 34, holding the upper and 
lower portions together. 
0056. It is to be appreciated that the complementary legs 
23 and openings 34 of the upper and lower portions may be of 
any suitable shape, including rectangular, square, rounded, 
hexagonal, octagonal, conical, cylindrical and/or variations 
of these shapes. Openings 34 may be provided in any Suitable 
shape, so long as those shapes correspond to the shapes of the 
corresponding legs 23 which are to be inserted therein. It is to 
be appreciated that each leg 23 of an upper portion 21 and 
each opening 34 of a lower portion31 has its own size, shape, 
length, angle and side Surface condition(s), which are 
complementary as to corresponding pairs of legs 23 and open 
ings 34; however not all pairs of leg/opening combinations 
are identical, and these characteristics may differ from one 
leg/opening combination to another in different embodiments 
of the invention to improve frictional connectivity. For 
example, and without limitation, all legs and openings may 
have the same cross section (e.g. square, rectangular, hexago 
nal, etc.), or they may have different cross sections. For 
example, and without limitation, in the exemplary illustrated 
embodiments of FIGS. 1-4, the cross sectional shape of some 
of the leg/opening combinations 23, 34 are square, others are 
octagonal, and still others are hexagonal. 
0057. In some embodiments, some or all of the sides 29 of 
Some or all of the legs 23 may have a rough, jagged, unfin 
ished and/or uneven surface in order to provide additional 
frictional securement when inserted into openings 34. Simi 
larly, in some embodiments, some or all of the sides 36 of 
Some or all of the openings 34 may have a rough, jagged, 
unfinished and/or uneven surface in order to provide addi 
tional frictional securement when legs 23 are inserted therein. 
It is to be appreciated that not all sides 29 of all legs 23, nor all 
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sides 36 of all openings 34 are necessarily provided with such 
rough surfaces; that a rough side 29 of a leg 23 may not 
necessarily make contact with rough side 36 of an opening 34; 
that any Suitable combination of rough or non-rough sides 29 
may be provided on legs 23; that the number and location of 
rough sides 29 may be different for different legs 23 of the 
same upper portion 21; that any Suitable combination of 
rough or non-rough sides 36 may be provided on openings 34; 
that the number and location of rough sides 36 may be dif 
ferent for different openings 34 of the same lower portion 31. 
However, in preferred embodiments complementary sides 
29, 36 are provided with such rough surfaces to increase 
frictional securement between legs 23 and openings 34. 
0058. In the illustrated embodiments, the top surfaces of 
the lower portion 31 have angled or curved areas 35 which 
allow for the easier insertion of forks or other lifting instru 
mentalities into the pallet system. These angled or curved 
Surfaces help direct the lifting arms into the central space 
between the upper and lower portions of the assembled pallet 
system, rather than preventing the forks form moving for 
ward, or even pushing the pallet system. 
0059. In the illustrated embodiments, openings 34 of the 
lower portion are open. In some embodiments (not shown), 
these openings are wide enough to allow corresponding legs 
23 of the upper portion to slide through or past the bottom 
surface 32 of the lower portion 31. In other embodiments (not 
shown), openings 34 may be more narrow than their corre 
sponding legs 23 thereby preventing the legs from reaching or 
passing through to bottom surface 32; in these embodiments, 
weight placed on the upper Surface 22 is transferred from 
sides 29 of legs 23 to sides 36 of openings 34 increasing the 
frictional connection between the upper and lower portions. 
0060 Referring to the detail of the exemplary embodi 
ments of FIGS.5 and 10, it is seen that legs 23 are inserted into 
openings 34 of a lower portion 31, with the distal ends (bot 
toms) of the legs 23 coming flush with the bottom surface 32 
of the lower portion 31, as shown in FIG. 5. However, in 
alternative embodiments, legs 23 may be secured into open 
ings 34 in a manner where legs 23 are wider than openings 34 
such that the distalends of the legs 23 are prevented extending 
fully into openings 34. In these embodiments, the distal ends 
of legs 23 do not come flush with the bottom surface 32, but 
instead extend to a level either above the bottom surface 32 of 
the lower portion 31. In this way, the weight of any goods 
placed on the upper portion 21 is transmitted through the sides 
29 of legs 23 to the sides 36 of the complementary openings 
34 in the lower portion 31, helping increase the frictional 
forces that hold legs 23 in openings 34, instead of being 
transmitted directly through the legs 23 to the floor upon 
which the pallet rests. 
0061 An alternative embodiment of a leg and opening 
combination is illustrated in FIGS. 6 and 9. In this alternative 
embodiment, one or more of legs 23 have one or more tabs, 
dimples, buttons, prongs, ribs, ridges or the like 27 that 
project outward from one or more of the sides 29 of such legs 
23. The projections 27 serve to further secure the legs into the 
openings 34. Openings 34 may have complementary 
recesses, grooves or receptacles 37 for receiving the projec 
tions, as shown in FIG. 9, but in other embodiments no such 
receptacles are provided. When legs of the upper portion 
having projections 27 thereon are inserted in openings 34 of 
the lower portion, the projections 27 may mate with the 
complementary receptacles 37 as shown in FIG. 6, creating 
additional frictional securement between the upper and lower 
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portions of the pallet system. The projections 27 and recep 
tacles 37 (when provided) should be of a relatively small size 
and/or shape in order to allow the upper and lower portions to 
be readily separated when not in use. 
0062 Indifferent embodiments, the projections 27 may be 
provided on one or more, or any suitable combination of legs 
of the upper portion, and Such projections 27 may be provided 
on one or more or any suitable combination of the sides/edges 
29 of each such leg. For example, and without limitation, 
projections may be provided on opposite sides of a given leg 
(e.g., provided on north/south sides), but not on the other 
sides of that same leg (e.g., not on the east/west sides); how 
ever, an adjacent leg may have projections located on the 
east/west sides but not on the north/south sides. In some 
embodiments, multiple projections 27 may be provided on a 
given side 29 of a leg 23. The position(s) of the projection(s) 
27 may be anywhere on a given side 29 of a leg 23, but in most 
embodiments will be nearer the hilt or proximal end, as com 
pared to the bottom or distal end of the leg. Many different 
permutations and combinations of position and/or number of 
protrusions are contemplated by the present invention. 
0063. In different embodiments, the complementary 
recesses or grooves 37 of the lower portion openings 34 may 
be provided on one or more, or any suitable combination of 
openings 34 of the lower portion 31; and each such recess or 
groove may be provided on one or more or any Suitable 
combination of the sides/edges 36 of each such opening 34. In 
some embodiments, multiple recesses 37 may be provided on 
a given side 36 of an opening 34. The position(s) of the 
recess(s) may be anywhere on a given side 36 of an opening, 
but in most embodiments will be nearer the upper or wider 
end of the opening, as compared to the bottom or narrow end 
of the opening. Many different permutations and combina 
tions of position and/or number of recesses are contemplated 
by the present invention. It is to be further appreciated that, 
although the legs 23 and openings 34 of most embodiments 
are provided with corresponding projections 27 and recesses 
37, each leg 23 or side 29 having a protrusion thereon need not 
necessarily engage an opening 34 having a complementary 
recess or groove. 
0064. It is to be appreciated that different combinations of 
protrusions and/or recesses and/or frictional Surfaces are also 
within the scope of these embodiments. For example and 
without limitation: a given leg may be provided with a pro 
trusion 27 on one side (north) and a very rough Surface on the 
opposite side (South) Such that pressure created by the com 
pression of the projection 27 againstone side 36 of an opening 
(which may or may not have a corresponding recess 37) 
increases the frictional attachment of the rough surface on the 
opposite side. 
0065. It is also to be appreciated that in some embodi 
ments, the positions of the projections and recesses may be 
reversed, such that one or more recesses may be provided on 
one or more legs, and one or more projections may be pro 
vided on one or more openings, as shown in FIG. 11. As with 
other embodiments, different numbers, positions and combi 
nations of protrusions and/or recesses and/or frictional Sur 
faces are also within the scope of these embodiments. 
0066. In use, the upper 21 and lower 31 portions of the 
pallet systems of the present invention are provided in an 
unassembled State. The upper portions 31 are stacked and 
nested together to conserve space as shown in the cross sec 
tional view of FIG.8. The lower portions are similarly stacked 
and nested together to save space. Pallets are then assembled 
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using the upper and lower portions, as shown in the cross 
sectional view of FIG. 5. Legs 29 of the upper portion 21 are 
secured to corresponding openings 34 of lower portion(s)31 
by frictional forces created by forcibly inserting the legs 29 
into the openings 34. 
0067. When the pallet assemblies are not longer in use, the 
upper 21 and lower 31 portions may be separated by applying 
a separating force between them. The component parts are 
pried, pulled or otherwise taken apart. This may be done by 
holding one portion in place while applying a force to the 
other portion. Simple tools such as a hammer, mallet, pry bar, 
fork, or other similar devices may be used to assist in sepa 
rating the portions from each other. The upper and lower 
portions do not include any moving parts (nuts, bolt, locks, 
etc.) that may be damaged or deteriorate from overuse or 
fatigue, and are preferably constructed out of rigid plastics 
commonly known in the art that can withstand strong forces 
and will resist breaking when a separating force is applied to 
them. The component parts may then be conveniently stacked 
and/or nested together (FIG. 8) taking up considerably less 
space than the assembled pallets (FIG. 7) during storage 
and/or transport. 
0068 For storage or shipping, a plurality of upper portions 
and lower portions of the pallet systems may be stacked as 
shown in FIG. 8, taking up considerably less space than the 
assembled pallets shown in FIG. 7. The legs 23 of the upper 
portion 21 are preferably hollow, allowing the legs from an 
upper portion to be inserted in the legs of second upper 
portion that is placed below the first upper portion. When 
stacked in Such a manner, several of the upper portions of the 
pallet system may be secured together, by any means com 
monly known in the art such as ties, or rope, so that the stack 
of sections may be transported or moved without the indi 
vidual members separating or falling apart. The lower por 
tions of the pallet system may be stacked in a similar manner. 
The openings a first lower portion generally fit into the open 
ings of a second lower portion, and so on, such that several of 
the lower portions may be stacked together in a relatively 
Small space. A rope or other securing means may be passed 
through the openings of such a stack to hold the members of 
the stack together during storage and transport. 
0069. It is to be understood that variations and modifica 
tions of the present invention may be made without departing 
from the scope thereof. It is also to be understood that the 
present invention is not to be limited by the specific embodi 
ments disclosed herein, but only in accordance with the 
appended claims when read in light of the foregoing specifi 
cation. 

1. A pallet assembly comprising a single upper portion 
having a generally flat upper Surface and a plurality of down 
wardly extending legs integrally attached thereto, a lower 
portion comprising no more than three lower Support struc 
tures, each Such structure having at least one opening therein 
for receiving one of said legs such that an associated opening 
is provided for each leg, wherein each leg and its associated 
opening have a complementary tapered shape, wherein inser 
tion of each leg into its associated opening frictionally holds 
each Such leg and opening together, and wherein the width of 
each of said openings is slightly smaller than the width of 
each of said legs Such that distal ends of said legs do not 
extend to bottoms of said openings when inserted thereinfor 
increasing frictional connectivity under load. 
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2. The assembly of claim 1 wherein at least one side of at 
least one leg has a rough surface for increasing frictional 
engagement with the opening associated with Such leg. 

3. The assembly of claim 1 wherein opposite sides of at 
least one leg have rough Surfaces for increasing frictional 
engagement with the opening associated with Such leg. 

4. The assembly of claim 1 wherein at least one side of at 
least one opening has a rough surface for increasing frictional 
engagement with the leg associated with Such opening. 

5. The assembly of claim 1 wherein opposite sides of at 
least one opening have rough surfaces for increasing fric 
tional engagement with the leg associated with Such opening. 

6. The assembly of claim 1 wherein at least one side of at 
least one leg has a rough Surface, and at least one side of at 
least one opening also has a rough Surface, for increasing 
frictional engagement at said rough surfaces. 

7. The assembly of claim 1 wherein at least one side of at 
least one leg has at least one protrusion extending out there 
from for temporary slip engagement with a recess in a side of 
an opening associated with Such leg. 

8. The assembly of claim 2 wherein at least one side of at 
least one leg has at least one protrusion extending out there 
from for temporary slip engagement with a recess in a side of 
an opening associated with Such leg. 

9-10. (canceled) 
11. The assembly of claim 1 wherein at least one side of at 

least one opening has at least one protrusion extending out 
therefrom for temporary slip engagement with a recess on a 
leg associated with Such opening. 

12. The assembly of claim 4 wherein at least one side of at 
least one opening has at least one protrusion extending out 
therefrom for temporary slip engagement with a recess on a 
leg associated with Such opening. 

13-15. (canceled) 
16. The assembly of claim 1 wherein at least one side of at 

least one leg has a rough surface for temporary engagement 
with the opening associated with Such leg. 

17. The assembly of claim 1 wherein opposite sides of at 
least one leg have rough surfaces for temporary engagement 
with the opening associated with Such leg. 

18. The assembly of claim 1 wherein at least one side of at 
least one opening has a rough Surface for temporary engage 
ment with the leg associated with Such opening. 

19. The assembly of claim 1 wherein opposite sides of at 
least one opening have rough Surfaces for temporary engage 
ment with the leg associated with Such opening. 

20. The assembly of claim 1 wherein at least one side of at 
least one leg has a rough Surface, and at least one side of at 
least one opening also has a rough Surface, for temporary 
engagement at said rough Surfaces. 

21. The assembly of claim 1 wherein at least one side of at 
least one leg has at least one protrusion extending out there 
from for temporary slip engagement with a recess in a side of 
an opening associated with Such leg. 

22. The assembly of claim 16 wherein at least one side of at 
least one leg has at least one protrusion extending out there 
from for temporary slip engagement with a recess in a side of 
an opening associated with Such leg. 

23-24. (canceled) 
25. The assembly of claim 1 wherein at least one side of at 

least one opening has at least one protrusion extending out 
therefrom for temporary slip engagement with a recess on a 
leg associated with Such opening. 
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26. The assembly of claim 18 wherein at least one side of at 
least one opening has at least one protrusion extending out 
therefrom for temporary slip engagement with a recess on a 
leg associated with Such opening. 

27-29. (canceled) 
30. A method of using pallet systems comprising: 
a. transporting a plurality of upper portions and a plurality 

of lower portions of pallet systems to a location, each 
Such system comprising an upper portion having agen 
erally flat upper surface and a plurality of downwardly 
extending legs, a lower portion comprising no more than 
three lower Support structures, each Such structure hav 
ing at least one opening therein for receiving one of said 
legs such that an associated opening is provided for each 
leg, wherein each leg and its associated opening have a 
complementary tapered shape, and wherein the width of 
each of said openings is slightly smaller than the width 
of each of said legs such that distal ends of said legs do 
not extend to bottoms of said openings when inserted 
therein for increasing frictional connectivity under load, 
and wherein at least one side of at least one leg has at 
least one protrusion extending out therefrom for tempo 
rary engagement with a complementary recess on an 
opening associated with Such leg; 

b. assembling pallets from said upper and lower portions by 
inserting the legs of each of said upper portions into a the 
associated openings in said lower portions to fowl 
assembled pallets; 

c. inserting said at least one protrusion into said comple 
mentary recess; 

d. transporting goods using said assembled pellets; 
e. disassembling said pallets by applying a separating force 

between the upper and lower portions of each pallet and 
removing said protrusion from said complementary 
recess; 

f. Stacking said separated upper portions together, and 
g. separately stacking said separated lower portions 

together. 
31. (canceled) 
32. A pallet assembly comprising an upper portion having 

a generally flat upper Surface and a plurality of downwardly 
extending legs, a lower portion comprising at least one lower, 
Support structure, each Such structure having at least one 
opening therein for receiving one of said legs such that an 
associated opening is provided for each leg, wherein each leg 
and its associated opening have a complementary tapered 
shape and wherein insertion of each leg into its associated 
opening frictionally holds each Such leg and opening 
together, wherein at least one side of at least one leg has at 
least one rounded knob protruding out therefrom and at least 
one side of at least one opening has at least one rounded recess 
for temporarily receiving said at least one knob, and wherein 
the width of each of said openings is slightly Smaller than the 
width of each of said legs Such that distal ends of said legs do 
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not extend to bottoms of said openings when inserted therein 
for increasing frictional connectivity under load. 

33. A pallet assembly comprising an upper portion having 
a generally flat upper Surface and a plurality of downwardly 
extending legs, a lower portion comprising at least one lower 
Support structure, each Such structure having at least one 
opening therein for receiving one of said legs Such that an 
associated opening is provided for each leg, wherein each leg 
and its associated opening have a complementary tapered 
shape and wherein insertion of each leg into its associated 
opening frictionally holds each Such leg and opening 
together, wherein at least one side of at least one opening has 
at least one rounded knob protruding out therefrom and at 
least one side of at least one leg has at least one rounded recess 
for temporarily receiving said at least one knob, and wherein 
the width of each of said openings is slightly Smaller than the 
width of each of said legs Such that distal ends of said legs do 
not extend to bottoms of said openings when inserted therein 
for increasing frictional connectivity under load. 

34-36. (canceled) 
37. A process for transporting goods comprising the steps 

of: 
a. inserting a plurality of tapered legs of an upper portion of 

a pallet into a corresponding plurality of complementary 
tapered openings in no more than three lower pallet 
support structures wherein the width of each of said 
openings is slightly smaller than the width of each of 
said legs Such that distal ends of said legs do not extend 
to bottoms of said openings when inserted therein, 
thereby forming a pallet; 

b. placing a load onto said pallet, forcing said legs into said 
openings and increasing frictional connectivity therebe 
tween; 

c. transporting said loaded pallet from one location to 
another, 

d removing said load from said pallet and decreasing said 
frictional connectivity; and 

e. disassembling said pallet by removing said legs from 
said openings. 

38. The process of claim 37 wherein at least one side of at 
least one leg has at least one protrusion extending out there 
from for temporary engagement with a complementary recess 
on an opening associated with Such leg, and comprising the 
additional steps of engaging said at least one protrusion with 
said at least one recess. 

39. The process of claim 38 comprising the additional step 
of transporting a formed but unloaded pallet from one loca 
tion to another, said upper portion and said lower structure 
being held together during such transport by said at least one 
protrusion and recess. 

40. The process of claim 39 comprising the additional step 
of disassembling said unloaded pallet by applying a separat 
ing force between the upper portion and said lower structure 
of said pallet and removing said protrusion from said recess. 
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