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@ Modular wire shelving system and methods for making shelves and vertical supports incorporated

therein.

@ A shelving system includes a shelf mat (12) and
a support structure (16) for supporting the shelf mat
(12). The shelf mat includes an object carrying por-
tion for supporting objects and a projection (44)
connected to and projecting from the object support
portion. The support structure (16) includes a pair of
vertical corner posts (18) each having two vertical
rods (24) spaced by a distance sufficient to permit
the insertion of the projection (44) therebetween but
to prevent substantial horizontal movement of the
projection (44) when the projection (44) is so in-
serted. The support structure also includes a hori-
zontal support (26), connected between the two ver-
tical corner posts (18), and adapted to support at
least a portion of said shelf (12) when inserted
between the two vertical rods (24). Methods of man-
ufacturing the shelf mat and support structure using
continuous mat-forming steps are also described.
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an improved
modular shelving system primarily for home use.
More particularly, the present invention relates to
an inexpensive shelving system for home use hav-
ing modular components that can be easily assem-
bled and disassembled without any tools, for ship-
ment, storage, cleaning, and for changing the
height of the shelves in of the shelving system.

While the shelving system of the present in-
vention is especially well suited for home use, it
can, of course, be used with equal advantage in
many other environments.

Description of the Prior Art

Modular shelving systems are well known. For
example, U.S. Patents Nos. 3,138,123 and
3,208,408 disclose knockdown shelving units that
have achieved great commercial success under
applicants’ assignees' trademark ERECTA SHELF
and that do not require tools for their assembly.
These systems comprise a plurality of shelf com-
ponents supported by two vertical supporis. Each
vertical support comprises two pairs of vertical rods
interconnected by spaced horizontal stiffeners that
form transverse supports for the shelf components.
The central part of each stiffener includes a U-
shaped portion that can elastically expand when
appropriately stressed. The space separating the
two pairs of vertical rods is smaller than the overall
width of the shelf components. Thus, the shelf
components must be tilted and forced down be-
tween the two pairs of vertical rods. The U-shaped
portion of the stiffener permits this wedging action
by expanding when each shelf component is forced
between the two pairs of vertical rods. This wedg-
ing action is also facilitated by the use vertically
spaced ribs of front and rear frames of each shelf
component. The exterior edges of the ends of
these ribs are formed with notched ends that en-
gage the vertical rods when the shelf component is
wedged between the two pairs of vertical rods. The
notches in the ends of the ribs are made suffi-
ciently large to permit the insertion of the shelf
components between the pairs of vertical rods.

While this structure can be readily assembled
at home and provides a stable, strong shelf sys-
tem, it is believed that it may be improved further.
First, the use of a variety of differently shaped
elements, such as notched ribs and stiffeners hav-
ing a U-shaped central section, increases the man-
ufacturing costs of the system. Second, in order to
assemble the system, the user must force the shelf
components down between the closely spaced ver-
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tical rods against the force of U-shaped portions of
the stiffeners. Similarly, when the user wishes to
change the height of the shelves, the user must
force the shelf components up against the force of
the U-shaped portion of the stiffeners. This can
require substantial effort, which may be difficult or
inconvenient for some users.

Thus, there is a need for a shelving system
that can be readily assembled at home without
tools, which is also inexpensive and can be assem-
bled with minimal effort.

SUMMARY OF THE INVENTION

It is an object of the present invention to im-
prove upon the modular shelving systems known in
the prior art.

It is another object of the present invention to
provide a shelving system that can be readily as-
sembled at home with minimal effort without tools
and that is inexpensive.

It is still another object of the present invention
fo provide a shelving system in which the height of
the shelf components can be quickly changed with
minimal effort.

According to one aspect, in a preferred em-
bodiment the shelving system of the present inven-
tion comprises a shelf and means for supporting
the shelf. The shelf comprises an object carrying
portion or mat for supporting objects, and a num-
ber of projections connected to and projecting from
the mat. The means for supporting the shelf com-
prises a pair of vertical supports each having two
pairs of vertical members spaced apart by a dis-
tance sufficient to permit the insertion of one pro-
jection from the shelf therebetween but to prevent
substantial horizontal movement of the projection.
The supporting means also comprises a horizontal
support, connected between the two pairs of verti-
cal members, which is adapted to carry a portion of
the shelf in that vertical direction.

The shelf includes a frame surrounding and
attached to the mat. Each projection protrudes from
that frame. The frame comprises two lateral frame
members and front and rear frame members at-
tached to the two lateral frame members. The
projections may be formed integrally with the front
and rear frame members or the lateral frame mem-
bers.

The shelving system also includes a plurality of
transverse rods connecting the front and rear frame
members at different points along the length there-
of. In addition, the mat comprises a plurality of
substantially parallel mat ribs attached to the frame
members and the fransverse rods. Thus, each
transverse rod extends at substantially a right angle
to the parallel mat ribs.

Instead of or in addition to the use of trans-
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verse rods to connect the two vertically spaced ribs
comprising the front and rear frame members, a
generally sinuously formed wire can be provided fo
connect those frame members at spaced points
along the length thereof. Such a wire may also be
connected between the lateral frame members.

In one preferred embodiment, the end portions
of each of the spaced ribs defining the front and
rear frame members form the projections by being
bent substantially horizontally at approximately
right angles with respect to a remaining portion of
each of such spaced ribs. In a second embodi-
ment, the lateral frame members each comprise
two vertically spaced ribs. In this embodiment, the
end portion of each of those spaced ribs form the
projections by extending in the same direction as a
remaining portion thereof.

In these preferred embodiments, the elements
of the frame members, transverse rods and shelf
mat are metal wire rods. These wire rods are
interconnected by welding.

The shelving system may further comprise a
snap-on cover adapted to snap over the projections
from the shelf frame and the portion of the pair of
vertical support members horizontally adjacent
each such projection when inserted between the
spaced vertical support members.

In still another embodiment of the present in-
vention, each projection from the shelf frame com-
prises a detachable snap-on element adapted to
snap onto a portion of the frame and onto each of
the two vertical support members.

According to another aspect, the present inven-
tion relates specifically to a shelf for a shelving
system configured to be supported by at least one
pair of spaced vertical supporis connected by a
horizontal support. The shelf comprises a frame
that includes a plurality of ribs. One of the ribs
comprises two projections protruding in the same
direction beyond the outer periphery of the frame.
Each projection is sufficiently narrow to permit in-
sertion thereof between the pair of spaced vertical
supports but is sufficiently wide to permit no sub-
stantial horizontal movement when inserted be-
tween the pair of spaced vertical supports. The
shelf also comprises a plurality of ribs attached to
and extending within the frame to define an object
carrying surface or mat within the frame thus for
supporting objects.

The shelf mat still further comprises a plurality
of transverse ribs extending transversely to and
connected to the bottom of the plurality of ribs
defining the object carrying surface. Another of the
ribs comprises two projections in the same direc-
tion beyond the outer periphery of the frame. The
ribs comprising the two projections are vertically
spaced and are connected at a plurality of points
along the length thereof by the plurality of trans-
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verse rods. The portion of each transverse rod
which connects the ribs comprising the two projec-
tions extends at substantially a right angle to the
portion of each transverse rod which is attached to
the bottom of each of the plurality of ribs defining
the object support surface.

The present invention also contemplates a
method of making both the vertical support struc-
tures and the shelves by a continuous welding and
subsequent wire bending procedure described in
detail hereinafter.

A more complete appreciation along with an
understanding of other aspects, objects, features,
and advantages of the present invention will be-
come apparent from the following detailed descrip-
tion, when considered in conjunction with the ac-
companying drawing.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 is a perspective view of a shelving
system in accordance with a first embodiment of
the present invention;

Figure 2 is a front elevational view of the shelv-
ing system shown in Fig. 1;

Figure 3 is a perspective view of a foot for
supporting the ends of the vertical rods of the
vertical support structures of the present inven-
tion;

Figure 4 is a vertical cross-sectional view of the
foot shown in Figure 3;

Figure 5 is an enlarged perspective view of the
corner of the shelf mat shown in Figure 1 en-
gaging a pair of vertical support rods, and a
cover adapted to snap onto two projections of
the shelf mat and the portion of the vertical
support rods adjacent the projections;

Figure 6 is a perspective view of a top cap for
the vertical support rods of the present inven-
tion;

Figure 7 is a vertical cross-sectional view of the
cap shown in Figure 6;

Figure 8 is a perspective view of a connector for
connecting two pairs of vertical support rods of
the present invention;

Figure 9 is a vertical cross-sectional view of the
connector shown in Figure 8;

Figure 10 is a rear elevational view of a short
form of the first embodiment of the shelving
system of the present invention having one side-
fo-side cross brace;

Figure 11 is a rear elevational view of a tall form
of the first embodiment of the shelving system
of the present invention also having one side-to-
side cross brace;

Figure 12 is a perspective schematic view of the
corner structure of a second embodiment of the
present invention, showing a snap-on coupling
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member which snaps onto a rod of the shelf mat
and which snaps onto each of the rods of the
vertical supports to couple the shelf mat to the
vertical supports; and

Figure 13 is a perspective view of the corner
structure of a third embodiment of the present
invention, showing the manner in which the cor-
ner of the shelf mat engages the vertical sup-
ports.

DETAILED DESCRIPTION OF PREFERRED EM-
BODIMENTS

For purposes of explanation, it is to be under-
stood that in this specification and the concluding
claims, the location of elements of the shelving
system of the present invention will be defined with
reference to the fully assembled system. Accord-
ingly, the term "horizontal" refers to directions par-
allel to a surface on which the fully assembled
shelving system stands. Similarly, the term
"vertical" refers to directions normal to that sur-
face.

A. GENERAL DESCRIPTION

As shown in Fig. 1, the shelving system 10 of
the present invention generally comprises a plural-
ity of horizontal wire shelves 12 and a vertical wire
support arrangement 14 for supporting the shelves
12. In all preferred embodiments, each of the wire
shelves 12 and the wire support arrangement 14
are composed of a plurality of metal wires that are
welded together. As described in greater detail
below, to form individual shelves 12, a large wire
mat, larger than the individual shelves 12, is con-
tinuously constructed by welding individual wire
rods together. The large mat is then cut generally
to form the individual shelves 12. The final desired
configuration of each single wire shelf 12 is formed
by bending individual components to the desired
shape after the large mat is cut. Consequently, the
shelving system 10 is capable of supporting heavy
loads and can be manufactured quickly and in-
expensively.

In addition, the shelving system 10 is a modu-
lar one that can be shipped and stored in compo-
nent pieces which can be easily assembled and
disassembled. More particularly, the shelving sys-
tem 10 includes two types of modular components,
namely at least one shelf 12 and two lateral sup-
port structures 16 that together form the support
arrangement 14 and support the respective oppos-
ing lateral sides of each shelf 12. Each lateral
support structure 16 comprises two spaced vertical
corner posts 18 rigidly connected by a plurality of
horizontal rods 26, as will be discussed in more
detail below.
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Moreover, the corners of the shelving system
10, at which the shelves 12 may be carried by the
support structures 16, are simple in design and
permit quick and easy assembly of the system.
Briefly, as shown in Figures 1, 5, and 13, each
corner post of each vertical structure 16 comprises
two spaced vertical rods 24 connected by the
horizontal rods 26. Each horizontal rod 26 supports
the end of a rib 40 projecting from a frame of the
shelf mat 12.

To assemble the shelving system, the user
need only

(a) place the two vertical support structures 16
at a distance from each other equal to the length
of a shelf 12;

(b) tilt the front 27 of each shelf 12 with respect
to the rear 29 thereof (or vice versa),

(c) insert the ends of the ribs 40 at the front 27
of the shelf 12 between the spaced vertical rods
24 of the front most corner posts 20 so that the
ribs 40 are supported by horizontal rods 26, and
(d) slide the ends of the ribs 40 at the rear 29 of
the shelf 12 down until they are inserted be-
tween the spaced vertical rods 24 of the rear
most posts 22 such that the ribs 40 also sup-
ported by the horizontal rods 26.

The height of any one of the shelves 12 can be
changed by reversing this process, without remov-
ing any of the other shelves 12, and repositioning
the one shelf. The simplicity of this design reduces
manufacturing costs. In addition, the simplicity of
the method for assembling the shelving system 10
and changing the height of the individual shelves
12 renders the system convenient and easy fo use.

B. THE VERTICAL SUPPORT ARRANGEMENT

The vertical support arrangement 14 will now
be described in more detail. As shown in Fig. 1,
the support arrangement 14 comprises the two
vertical support structures 16. Each support struc-
ture 16 comprises two spaced vertical corner posts
18, namely a front vertical corner post 20 and a
rear vertical corner post 22. Each vertical corner
post 18 comprises two spaced vertical rods 24.
Each front corner post 20 is connected to one rear
corner post 22 by a plurality of horizontal rods 26.
The horizontal rods 26 are bent at each end at
substantially a right angle also to interconnect the
vertical rods 24 of the respective front and rear
corner posts 20 and 22. The horizontal rods 26
perform several functions. First, they connect and
rigidly hold front and rear corner posts 20, 22
together to form the lateral support structure 16.
Second, the horizontal rods 26 form support sur-
faces for the shelves 12 as will be described in
greater detail below.

Figure 1 shows a vertical support structure
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having five horizontal rods 26. Figure 10 illustrates
another embodiment showing such a structure with
three horizontal rods 26, and Figure 11 illustrates
still another embodiment showing the structure with
four horizontal rods 26. It should be understood
that these are merely exemplary embodiments, and
that the invention is not limited to the number of
horizontal rods 26 or shelves 12 carried thereon
shown in the drawings.

To increase the stability of the lateral support
structures 16, cross braces 28 can be attached
thereto. The embodiment illustrated in Figure 1
shows the top end of the cross brace 28 welded to
the rear end of the uppermost horizontal rod 26
and the bottom end of the cross brace 28 welded
o the front end of the lowermost horizontal rod 26.
Although only one cross brace 28 for each lateral
support structure 16 is shown in Figure 1, it should
be understood that two or more cross braces 28
can be used, for example, in an X-shaped configu-
ration. Moreover, it should also be understood that
for small lateral support structures 16 which may
be 33 inches tall, for example, the cross brace 28
may be omitted, whereas for taller lateral support
structures 16 which are, for example, 48 inches or
54 inches fall, one or two cross braces 28 are
preferably incorporated.

The lateral support structures 16 are also stabi-
lized by plastic feet 60, as is shown in Figures 1, 2,
3 and 4. Each foot 60 supports the two vertical
rods 24 of a corner post 18, comprises a base 62
and two housings 64 which extend vertically from
the base 62. Each housing 64 is dimensioned to
tightly receive the bottom end of one of the vertical
rods 24 therein.

The support arrangement 14 further comprises
a plurality of plastic caps 70 which are placed on
the top ends of the rods 24 forming each corner
post 18, as shown in Figures 1, 2, 6 and 7. Each
cap 70 has two housings, each dimensioned tightly
to receive the top end of one of the vertical rods 24
therein.

Separate shelving systems 10 can be stacked
one on top of another. This arrangement provides
maximum flexibility in satisfying the needs of users
for systems of different heights. Such stacking is
accomplished with four plastic connectors 80, one
of which is shown in Figures 8 and 9. The connec-
for 80 comprises a base 82, two housings 84
extending upwardly from the base 82, and two
housings 86 extending downwardly from the base
82. Pairs of the upwardly and downwardly extend-
ing housings are axially aligned as clearly shown.
The upwardly extending housings 84 are dimen-
sioned tightly to receive the bottom ends of the
vertical rods 24 of a corner post 18 therein. The
downwardly extending housings 86 are dimension-
ed tightly to receive the top ends of the vertical
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rods 24 of a different corner post 18 therein. The
connector 80 thus axially vertically aligns the rods
of respective upper and lower corner posts of the
stacked shelving systems so that the posts con-
tinue to provide primary vertical load bearing.

It will be understood from the description pro-
vided above that each support structure 16 can be
made in a continuous mat welding process. For
example, the vertical rods 24, horizontal rods 26
and cross braces 28 can be made as a continuous
welded wire mat. Thereafter, sections of the con-
finuous mat can be cut to the desired vertical
height of a support structure 18 and the horizontal
rods 26 can be bent near their respective ends
adjacent the welded attachment to the vertical rods,
at a 90 degree angle. The bending operation pro-
duces the U-shaped configuration in plan view of
the horizontal rods as can be seen in Figure 1.

The continuous welding process described
above avoids the need for making an undue num-
ber of custom welds to secure separate wire com-
ponents to the structure after it is made to proper
size and thereby improves the efficiency of manu-
facturing and reduces cost.

C. THE HORIZONTAL SHELVES

The structure of the horizontal shelves 12 will
now be described in detail. Figures 1, 2, 5, 10, and
11 show a first embodiment of each shelf 12,
Figure 12 shows a second embodiment of the shelf
12, and Figure 13 shows a third embodiment. Fig-
ures 5, 12, and 13 show the manner in which the
corners of the shelf 12 engage the vertical support
posts 18.

The shelf 12 in each embodiment is rectangu-
lar in shape, having four identical corner structures.
However, it should be understood that it is within
the scope of the present invention for the shelf 12
to have other shapes, such as square, triangular, or
similar shapes.

In the first embodiment, the shelf 12 comprises
a frame which surrounds and supports an object
carrying portion or shelf mat 36 adapted to support
objects placed thereon. The frame comprises iden-
tical front and rear frame members 38 and identical
lateral frame members 39.

The front and rear frame members 38 each
comprise two vertically spaced wire ribs 40. Each
rib 40 comprises a major portion 42 that defines
the front or rear edges of the mat 36. The two ends
of each rib 40 are formed with a short projection
44. Each projection 44 on a given front or rear
frame 38 extends horizontally in the same direction
at substantially a right angle with respect to the
major portion 42. In addition, the projections 44
extend beyond the front or rear edges of the object
carrying portion 36.
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The distance between the spaced vertical rods
24 of each corner post and the dimensions of the
projections 44 are such as to permit the insertion of
the projections 44 between the vertical rods 24
while preventing substantial horizontal movement of
the projections 44 when so inserted, all as shown
in detail in Figures 1 and 5.

Moreover, the use of two projections 44, as
shown in detail in Figure 5, that tightly fit between
the vertical rods 24 comprising each corner post
provides the assembled system with side-to-side
stability. Alternatively, one projection having sub-
stantial height may be used in place of the verti-
cally spaced projections 44 to provide similar side-
to-side stability for the assembled system.

It will be appreciated that, when the projections
44 are inserted between the vertical rods 24 com-
prising a corner post 18, at least some portion of
the shelf 12 will be supported on the horizontal rod
26. As shown in detail in Figure 5, the lower most
projection 44 and the end of the major portion 42
of the lower most frame-forming rib 40 from which
that projection is bent are both supported on the
horizontal rod 26 thus vertically to support the shelf
12.

The lateral frame members 39 each comprise
at least one transverse rib 46 that extends trans-
versely to the front and rear frame members 38.
The transverse rods 46 comprise a horizontal por-
tion 48 to which additional mat-defining ribs 54 of
the object support portion 36 are welded. In addi-
tion, the transverse rods 46 each comprise at each
end a connecting portion 50, which is bent down-
wardly at substantially a right angle with respect to
the horizontal portion 48. Connecting portions 50
are welded near the lateral exiremes of the major
portions 42 of ribs 40 of the front and rear frame
members 38.

Furthermore, a plurality of additional transverse
rods 56 are welded to the bottom of the mat-
defining ribs 54 of the mat 36. The ends of the
fransverse rods 56 are also bent downwardly sub-
stantially at a right angle with respect to the major
portion of each welded to the bottom of the ribs 54.
The ends of the transverse rods 56 are thus weld-
ed to the portions 42 of the front and rear frame
member ribs 40 at spaced points along the lengths
thereof.

The wires comprising the various frame mem-
bers can be of a higher gauge than or the same
gauge as the wires comprising the object support
portion 36.

It will again be appreciated that the shelf mat
structure may be made by a continuous welding
process in which, for example, the mat-defining
ribs 54 and front and rear frame ribs 40 are laid in
parallel, and the fransverse ribs 56 and 46 are
welded perpendicularly thereto. The transverse ribs
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56 and 46 are then cut to desired length and bent
at opposing ends to cause the two ribs 40 at each
end thereof to depend from the major portion of the
mat and define the front and rear frame members.
Thereafter, the mat-forming wires are cut to shorter
length to define the shelf mat, while the front and
rear frame member ribs 40 are left longer and bent
at 90 degrees to define the projections 44. Of
course, other orders of performing these manufac-
turing steps may be contemplated by those skilled
in the art.

Turning now to Figure 5, a plastic snap-on
cover 58 is illustrated that is adapted to snap over
the two projections 44 and the portion of vertical
rods 24 that are horizontally adjacent the projec-
tions 44 when inserted between the vertical rods
24. More specifically, the cover 58 comprises a
central section 59 dimensioned to permit snapping
over the ends of the projections 44, and two outer
sections 61 dimensioned to permit snapping onto
the portions of the vertical rods 24 adjacent the
projections 44. Accordingly, this cover provides an
aesthetically pleasing appearance.

Figures 10 and 11 illustrate an accessory for
the shelving system of the present invention in the
form of a rear side-to-side cross brace 45 that
diagonally interconnects the opposing lateral sup-
ports. This cross brace 45 may be provided with a
sheppard's hook 47 at each end, each of which
embraces one horizontal support 26 in the region
of the rear corner posts 22 at the opposing top and
bottom of the respective vertical support structures
16. Of course, two such cross braces 45 may be
provided at the rear of a shelving system assembly
and would be arranged in an X-shaped configura-
tion.

Figure 12 illustrates a second embodiment of
the present invention, in which elements having the
same structure or function as elements of the first
embodiment are labelled with the same reference
numerals. However, unlike the embodiment illus-
trated in detail in Figure 5, in which each corner of
the shelf 12 directly engages the vertical corner
post 18, this second embodiment uses an inter-
mediate snap-on coupling member 90 for coupling
the corner of the shelf 12 to the vertical corner post
18. The coupling member 90 comprises a base 91
formed with two vertically extending channels 93
that share a common wall 95 and that are spaced
to snap onto and embrace both of the vertical rods
24 comprising a corner post 18. The common wall
95 is adapted to be inserted between the vertical
rods 24. Facing the shelf 12 are a pair of parallel
flanges 97 that together define a channel 99 adapt-
ed to receive the depending end or connecting
portion 50 of one transverse rod 46 between the
ribs 40 of a front or back frame member. The
upper most of the ribs 40 is then carried on the
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tops 101 of the flanges 97 while the bottom of the
housing 90 is supported on a horizontal rod 26 of a
vertical support structure 16, thereby to vertically
support the shelf mat.

Figure 13 illustrates a third embodiment of the
present invention. Again in this figure, elements
having the same structure or function as elements
of the first embodiment are labelled with the same
reference numerals. This embodiment differs from
the first embodiment in that the projections that are
inserted between the vertical rods 24 of each cor-
ner post are not projections bent from ribs 40
forming the front and rear frame members 38.
Rather, extensions of transverse rods 46 defining
the lateral frame members 39 constitute the projec-
tions 44a to be inserted between the vertical rods
24 defining each corner post.

More specifically, the lateral frame members
39 and the front and rear frame members 38 each
comprise two verlically spaced ribs 46 and 40
respectively that are straight. The ends of the
spaced ribs 40 of the front and rear frame mem-
bers 38 are welded at a welding point to the
respective spaced ribs 46 of the lateral frame
members 39. The welding point is spaced from the
ends of those ribs 46. Consequently, the exiremes
of the ribs 46 of the lateral frame members 39
define the projections 44a which are inserted be-
tween adjacent vertical rods 24. As in the previous
embodiments, the distance between the spaced
vertical rods 24 and the dimensions of the projec-
tions 44a are such as to permit the insertion of the
projections 44a between the vertical rods 24 while
preventing substantial horizontal movement of the
projections 44a when so inserted. In this embodi-
ment as shown the end of the lower most rib 40 is
supported on the horizontal rod 26.

In addition, this third embodiment is shown
with an enhanced stiffening structure in the form of
a generally sinuous or "snake-like" wire 92 welded
between the ribs 40 and 46 of the respective front,
rear and lateral frame members. Of course, this
stiffening wire may also be used in the other em-
bodiments.

Various modifications fo the embodiments de-
scribed above may be made by those skilled in the
art. For example, one shelf configuration now con-
templated incorporates the front and rear frame
members each comprised of upper and lower
spaced wire ribs 40, bent at their opposing ends fo
form projections 44, all as shown in Figures 1 and
5. A snake-like stiffening member 92, such as
shown in Figure 13, is welded between these
spaced wire ribs. A single lateral frame wire 46 is
provided at each side of the shelf and is welded to
the undersides of the upper ribs 40 and of the mat-
forming wires 54. The depending connecting por-
tions 50 of these frame wires 46 and the depending
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portions of each mat-forming wire 56, shown in
Figure 1, are omitted. That is each of the frame
wires and mat-forming wires terminates at and is
welded to the bottom of the upper rib 40.

Thus, it will be appreciated that the present
invention provides many improvements over known
shelving systems, especially those for home use, in
the areas of ease of assembly and low cost manu-
facture.

Although specific embodiments of the present
invention have been described above in detail, it
will be understood that this description is merely
for purposes of explanation. Modifications of the
preferred embodiments in addition to those de-
scribed above may be made by those skilled in the
art without departing from the scope of the present
invention which is set forth in the following claims.

Claims

1. A shelving system comprising:
A. a shelf (12) including:
(1) an object carrying portion (36) for
carrying objects to be place on said shelf

(12); and
(2) a projection (44) connected to and
projecting from said object support

portion(36); and
B. means (14) for supporting said shelf (12),
including:
(1) a pair of vertical supports (18) com-
prising two vertical support members
(24) spaced by a distance sufficient to
permit the insertion of said projection
(44) therebetween but to prevent sub-
stantial horizontal movement of said pro-
jection (44) when said projection (44) is
so inserted; and
(2) a horizontal support (26), connected
between said two vertical supports (18),
adapted to support said at least one por-
tion of said shelf (12) when said projec-
tion (44) is inserted between said two
vertical support members (24).

2. A subassembly for a shelving system compris-
ing:
A. a shelf (12) including:
(1) an object carrying portion (36) for
supporting objects; and
(2) a projection (44) connected to and
projecting from said object carrying por-
tion (36); and
B. two vertical supports (18) spaced by a
distance sufficient to permit the insertion
of said projection (44) therebetween but to
prevent substantial horizontal movement of
said projection when said projection is in-
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serted therebetween; and

C. a horizontal support (26), connected be-
tween said two vertical supports (18), adapt-
ed to support at least a portion of said shelf
(12) when said projection is inserted be-
tween said two vertical supports.

The shelving system recited in claim 1 or 2,
wherein said shelf further comprises a frame
surrounding and attached to said object carry-
ing portion (36), and wherein said projection
(44) projects from said frame.

The shelving system recited in claim 3,
wherein said frame comprises two lateral frame
members (39) and front and rear frame mem-
bers (38), wherein each of said front and rear
frame members (38) is attached to said two
lateral frame members (39), and wherein at
least one of said front and rear frame members
(38) is formed with said projection (44).

The shelving system recited in claim 3,
wherein said frame comprises two lateral frame
members (39) and front and rear frame mem-
bers (38) wherein each of said front and rear
frame members is attached fo said two lateral
frame members, and wherein one of said lat-
eral frame members (39) is formed with said
projection (44).

The shelving system recited in anyone of
claims 3 to 5, wherein said frame comprises
two vertically spaced ribs (40,46), wherein said
projection (44) comprises an end portion of
one of said ribs, and wherein said shelving
system further comprises another projection
protruding from said frame and comprising an
end portion of the other of said ribs.

The shelving system recited in claim 6, further
comprising a plurality of transverse rods (56)
connecting said two vertically spaced ribs at
spaced points along the length thereof.

The shelving system recited in claim 7,
wherein said object carrying portion (36) com-
prises a plurality of substantially parallel ribs
(54), wherein the ends of each parallel rib are
attached to said frame, wherein each frans-
verse rod (56) is attached to the bottom of
each of said parallel ribs (54), and where in the
portion of each transverse rod (56) which con-
nects said two vertically spaced ribs (54) of
said frame extends at substantially a right an-
gle to the portion of each fransverse rod (56)
which is attached to the bottom of each of said
parallel ribs (54).
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The shelving system recited in anyone of
claims 6 to 8, further comprising a generally
sinuously formed stiffening element (92) con-
necting said two vertically spaced ribs (40,46)
at spaced points along the length thereof.

The shelving system recited in anyone of
claims 6 to 9, wherein said frame comprises
front and rear frame members (38), wherein at
least one of said front and rear frame members
comprises two said vertically spaced ribs (40),
and wherein said end portion of each of said
ribs comprising said projection (44) is bent
substantially horizontally at approximately a
right angle with respect to a remaining portion
of each of said ribs (40,46).

The shelving system recited in anyone of
claims 6 to 9, wherein said frame comprises
two lateral frame members (39) on each lateral
side of said object carrying portion (36) of said
shelf mat, wherein at least one of said lateral
frame members (39) comprises said two verti-
cally spaced ribs (46), and wherein said end
portion of each of said ribs comprising said
projection (44) extends in the same direction
as a remaining portion of each of said ribs.

The shelving system recited in anyone of
claims 3 to 11, wherein said frame comprises
a plurality of metal wire rods (54), wherein said
object carrying portion (36) comprises a plural-
ity of metal wire rods (54), and wherein each of
said rods of said object carrying portion (36) is
attached by welding to two rods (46) of said
frame.

The shelving system recited in claim 1 or 2,
wherein said shelf is rectangular and further
comprises:

additional projections connected to and
projecting from said object carrying portion at
each corner of said shelf;

and a plurality of pairs of vertical supports
(18), each pair being positionable adjacent one
said corner of said shelf and comprising two
vertical support members (24) spaced by a
distance sufficient to permit the insertion of
one of said projections (44) therebetween but
to prevent substantial horizontal movement of
said one of said projections when inserted
between said two vertical support members
(24); and

a plurality of horizontal supports (26) con-
nected to said vertical supports (18), each
adapted to support at least a portion of said
shelf when a projection is inserted between
two said vertical supports comprising one said
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pair.

The shelving system recited in claim 13,
wherein at least two horizontal supports (26)
are connected between two pairs of said verti-
cal support members (24) thereby to form a
unitary lateral support structure (16) for sup-
porting one end of said shelf (12).

The shelving system recited in claim 14,
wherein said pairs of vertical support members
(24) comprise two front pairs of vertical sup-
port members and two rear pairs of vertical
supports, and wherein each unitary structure
(16) comprises a front pair of vertical support
members and a rear pair of vertical support
members.

The shelving system recited in anyone of
claims 1 to 15, further comprising a snap-on
cover (58) adapted to snap over said projection
(44) and the portion of said pair of vertical
support members (24) horizontally adjacent
said projection when said projection is inserted
between said vertical support members.

The shelving system recited in anyone of
claims 1 to 16, wherein said shelf further com-
prises a frame surrounding and attached to
said object carrying portion, and wherein said
projection comprises a detachable snap-on
element (90) adapted to snap onto a portion of
said frame and adapted to snap onto each of
said two vertical supports (18), said snap-on
element including a first surface engageable
on said horizontal support and a second sur-
face engageable on said frame thereby fo ver-
tically support said shelf on said support
means.

A shelf (12) for a shelving system configured
to be supported by at least one pair of spaced
vertical supports (18) connected by a horizon-
tal support (26), said shelf comprising:

a frame comprising a plurality of ribs
(40,46), wherein one of said ribs comprises two
projections
(44) projecting in the same direction beyond
the outer periphery of said frame, wherein
each projection (44) is sufficiently narrow to
permit insertion thereof between the pair of
spaced vertical supports (18) but is sufficiently
wide to permit no substantial horizontal move-
ment when inserted between the pair of
spaced apart vertical supports; and

a plurality of ribs (54) attached to and
extending within said frame to define an object
carrying surface for supporting objects to be
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placed on said shelf.

The shelf recited in claim 18, further compris-
ing:

a plurality of transverse rods (46) extend-
ing fransversely to and connected to the bot-
tom of said plurality of ribs (54) defining said
object carrying surface,

wherein another of said ribs (46) com-
prises two projections projecting in the same
direction beyond the outer periphery of said
frame,

wherein said ribs (46) comprising two pro-
jections (44) are vertically spaced and are con-
nected at a plurality of points along the length
thereof by said plurality of transverse rods, and
wherein the portion of each fransverse rod
which connects said ribs comprising two pro-
jections extends at substantially a right angle
to the portion of each transverse rod which is
attached to the bottom of each of said plurality
of ribs (54) defining said object support sur-
face.

The shelf recited in claim 18, wherein said rib
comprising two projections includes:

a portion extending along at least apart of
the outer periphery of said frame,

wherein said two projections (44) extend
beyond the outer periphery of said frame,

and

wherein each of said two projections are
bent horizontally at approximately a right angle
to said portion extending along at least a part
of the outer periphery of said frame.

The shelf recited in claim 18,

wherein said frame further comprises two
lateral frame members (39), a front frame
member (38), and a rear frame member (38),

wherein each of said two lateral frame
members, said front frame member and said
rear frame member comprise a plurality of ribs
(40,46),

wherein each of said front and rear frame
members (38) are welded to said two lateral
frame members (39),

wherein said front and rear frame mem-
bers (38) each comprise a plurality of trans-
verse rods (56) and two vertically spaced ribs
(40) connected by said plurality of transverse
rods along the length thereof, and

wherein each of said two vertically spaced
ribs comprises two of said projections projec-
ting in the same direction beyond the outer
periphery of said frame.

The shelf recited in claim 21,
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wherein said front and rear frame mem-
bers each comprise a generally sinuously bent
element (92) and two vertically spaced ribs
(40,46) connected by said sinuously bent ele-
ment (92) along the length thereof, and

wherein each of said two vertically spaced
apart ribs comprises said two projections pro-
jecting in the same direction beyond the outer
periphery of said frame.

A method of manufacturing a wire shelf for a
modular shelving system, said method com-
prising the steps of:

laying a plurality of mat-defining wires (54)
in parallel relation, substantially in one plane;

placing a plurality of fransverse rod-defin-
ing wires (56) in mutually spaced parallel rela-
tion adjacent said mat-defining wires in per-
pendicular relation thereto;

welding said plurality of mat-defining wires
(54) and said pluralityof transverse rod-defining
wires (56) together at the points of adjacency;

bending said transverse rod-defining wires
(56) in the regions of their opposing ends
SO
that at least one mat-defining wire at each said
opposing end is not positioned in the plane
formed by the remainder of said mat-defining
wires (54); said one mat-defining wire at each
said opposing end of said transverse rod-defin-
ing wires, in conjunction with the mat-defining
wire adjacent thereof, forming a frame member
for said shelf; and

bending said one mat-defining wire (40) at
its opposing ends to form a projection (44)
from said shelf at each of said ends thereof.

The method according to claim 23, further
comprising the step of bending each said pro-
jection (44) at an angle from the remaining
portion of each said one mat-defining wire
(40).

The method according to claims 23 or 24,
wherein one of said plurality of mat-defining
wires (54) and said plurality of transverse rod-
defining wires (56) is essentially continuous,
and further comprising the step of;

cutting said plurality of continuous wires to
length substantially dual to one of the lateral
and longitudinal dimension of said shelf, prior
o said bending step.

A method of manufacturing a vertical wire sup-
port for a modular shelving system, said meth-
od comprising the steps of:

laying a plurality of horizontal support-de-
fining wires (26) in parallel relation, substan-
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tially in one plane;

placing a first pair of vertical corner post-
defining wires (24) in mutually spaced parallel
relation adjacent said horizontal suppori-defin-
ing wires (26) in perpendicular relation thereto;

placing a second pair of vertical corner
post-defining wires (24) in mutually spaced
parallel relation adjacent said horizontal
support-defining wires in perpendicular relation
thereto and spaced from said first pair, one of
said plurality of horizontal support-defining
wires and said pairs of vertical corner post-
defining wires being essentially continuous;

welding said pairs of corner post-defining
wires (24) and said plurality of horizontal
support-defining wires (26) together at the
points of adjacency;

cutting said continuous wires to lengths
substantially equal to one of the lateral and
vertical dimension of said vertical wire support;
and

bending said horizontal support-defining
wires in the regions of their opposing ends so
that each pair of corner post-defining wires
(24) lies in a plane not parallel to the plane
defined by the remaining portions of said hori-
zontal support-defining wires (26).

The method according to claim 26, wherein
said planes in which said pairs of corner post-
defining wires (24) lie are substantially parallel
and mutually perpendicular to the plane de-
fined by said remaining portions of said hori-
zontal support-defining wires (26).

The method according to claim 26 or 27, fur-
ther comprising the step of welding a wire
cross brace (28) to said vertical wire support
structure extending at a non-perpendicular an-
gle to said horizontal support-defining wires
(26).
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