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Including a first rail end and a second rail end and being disposed in the raill channel with the first rall end projecting beyond the first
base end thereby to define a rall projection and with the second rail end being recessed from the second base end thereby to
cause the channel to define a rail projection socket in the track base, and (¢) a coupling member disposed In the recess of the track
base, the coupling member joining the first base end of one base to the second base end of another base by being fastened
through a track base to at least one of the plurality of track rails.
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ABSTRACT
A shelving system includes at least two parallel lengths of track, at least two pair
of end pieces disposed on opposite ends of each of the at least two lengths of track,
and a stationary shelving unit attached to one of the at least two pair of end pieces,
with the stationary shelving unit including a plurahity of posts and a shelf \
supported by the plurality of posts, and a mobile shelving unit, which includes a
plurality of posts, a shelf supported by the plurality of posts, and a plurality of
wheels adapted to roll on the at least two lengths of track. Each length of track
includes (a) a plurality of track bases, each track base e¢xtending between a first
base end and a second base end, being formed with a rail channel on a top of the
track base and a recess on a bottom of the track base, and including a plurality of
elongated holes extending through each of the plurality of track bases, (b) a
plurality of track rails, each including a first rail end and a second rail end anjd
being disposed in the rail éhanne] with the first rail end projecting beyond the first
base end thereby to define a rail projection and with the second rail end being '
recessed from the second base end thereby to cause the channel to define a rail
projection socket in the track base, and (c) a coupling member disposed in the
recess of the track base, the coupling member joining the first base end of one base
to the second base end of another base by being fastened through a track base to at

least one of the plurality of track rails.
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TITLE

COMPACT, MODULAR STORAGE SYSTEM

BACKGROUND OF THE INVENTION

Field of the Invention

(0001] The present invention relates to a compact storage system 1in which a

single, movable aisle provides access to a plurality of shelving units.

Background Art

[0002] Hospitals, restaurants, and other businesses need storage space, but
because space 1s a valuable item, such institutions are in need of devices to
maximize storage capacity and minimize building space assigned to storage. To
this end, essentially two types of c'ompact'storage systems have been developed.
The first type of compact storage system uses a movable storage unit that 1s guided
by a track disposed above the movable storage unit and secured on either of its
extreme ends by a stationary structure, such as a stationary shelving unit. Such a
storage system 1s disclosed in U.S. Patent No. 4,991,725, assigned to Metro
Industries, Corp. The other type of compact storage system uses a track disposed
on the bottom of the movable storage units, and the movable units move by sliding

or rolling on the tracks. Such compact storage systems are disclosed in U.S. Patent
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No. 3,535,009, No. 3,967,868, No. 4,597,615, No. 3,801,176, No. 6,112,917, and No
5,439,281.

[0003] These storage systems have shortcomings, however. For example, in certain
applications the so-called “top-track™ system disclosed in U.S. Patent No. 4,991,725 may
be difficult to move when heavily loaded. Bottom track systems, such as those disclosed
in the other patents mentioned above, are often difficult to install. Further, such systems
may not be modular, meaning that the tracks come in lengths determined by the
manutacturer, rather than the end user.

[0004] Accordingly, there 1s a need 1n the art for a compact storage system that uses
a bottom track and 1s modular. Such modular, compact storage systems will enable a

user to select the length of track desired for any given application.

SUMMARY OF THE INVENTION

[{0005] According to an aspect of the invention relating to a track system for a rolling
apparatus having at least two adjacent track sections, each track section comprises a
track base extending between a first base end and a second base end thereby to define a
track base length, and being formed with a rail channel, a track rail extending between a
first rail end and a second rail end and thereby to define a track rail length that is
substantially equal to the track base length, said track rail being disposed in the rail
channel, and coupling means. The first rail end projects beyond the first base end
thereby to define a rail projection. The second rail end 1s recessed from the second base
end thereby to cause the channel to define a rail projection socket in the track base. The
coupling means 1s (a) for preliminarily coupling adjacent rail sections together with the
rail projection of one track section recetved in the rail projection socket of an adjacent
track section and permitting relative movement between the rails and the bases of the
adjacent track sections thereby to substantially close any spaces between adjacent bases
and between adjacent rails, and (b) for fixedly securing the adjacent rail sections together
after any such spaces have been closed, said coupling means inciuding a coupling bar,
wherein, at said rail channel, said track base at said first base end is in between said
coupling bar of said coupling means and said track rail, in a vertical arrangement.

10006] Also disclosed herein is a method of constructing a track system. The method

comprises a first positioning step of positioning a rail on top of a first base and a
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coupling member on a bottom of the first base, a first attaching step of loosely attaching
the coupling member to the rail through the first base such that the first base and the rail
are movable relative to each other, a second positioning step of positioning a second base
over the coupling member, such that the coupling member extends from the first base to
the second base, a second attaching step of loosely attaching the coupling member to the
rail through the second base such that the second base and the rail are movable relative to
each other, a moving step of moving the first and second bases close together, and a
securing step of securing the coupling member to the rail.

[0007] Yet another aspect of the present disclosure relates to a shelving system for
storage. The shelving system comprises at least two parallel lengths of track, at least two
pair of end pieces disposed on opposite ends of each of the at least two lengths of track,
and a stationary shelving unit attached to one of the at least two pair of end pieces, with
the stationary shelving unit comprising a plurality of posts and a shelt supported by the
plurality of posts, and a mobile shelving unit, which comprises a plurality ot posts, a
shelf supported by the plurality of posts, and a plurality of wheels adapted to roll on the
at least two lengths of track. Each length of track comprises (a) a plurality of track
bases, each track base extending between a first base end and a second base end, being
formed with a rail channel on a top of the track base and a recess on a bottom of the track
base, and including a plurality of elongated holes extending through each of the plurality
of track bases, (b) a plurality of track rails, each including a first rail end and a second
rail end and being disposed in the rail channel with the first rail end projecting beyond
the first base end thereby to define a rail projection and with the second rail end being
recessed from the second base end thereby to cause the channel to define a rail projection
socket in the track base, and (¢) a coupling member disposed in the recess of the track
base, the coupling member joining the first base end of one base to the second base end
of another base by being fastened through a track base to at least one of the plurality of

track rails.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Figure 1 1s a perspective view of a compact storage system according to the

present invention;

[0009]  Figure 2 is a partial perspective view ot a track system with an end piece;
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[0010] Figure 3 is a top view of a base of the track system according to the
invention;

[0011] Figure 4 1s a bottom view of a rail of the track system according to the
imnvention;

[0012] Figure 515 a top view of the base and rail;

[0013] Figures 6 and 7 are side and top views, respectively, of a coupling bar of
the track system according to the invention;

[0014] Figure & 1s a bottom view of the coupling bar and the base;

[0015] Figure 9 1s a perspective view of a section of the track system according
to the invention;

[0016] Figure 10 1s a perspective view of two sections of the track system as they
are being joined;

[0017] Figure 11 is an exploded, perspective view of components of an end piece
for use with the track system according to the iﬁvention;

10018] Figure 12 15 a partial cross-sectional view of a wheel rolling on the track
system according to the invention; and

0019} Figure 13 15 a cross-sectional view in perspective of a section of track and

posts provided to prevent transverse movement of the section of track.

DETAILED DESCRIPTION OF THE INVENTION

[0020] Figure 1 shows a compact storage system 2 in which the track system
according to the present invention may be used. The storage system 2 comprises a
plurality of discrete shelving units 4, each preferably including a plurality of

shelves 8 being supported by four posts. Apparatuses for attaching individual
shelves 8 to the posts are described, for example, in U.S. Patent No. 3,424,111,
No. 3,757,705, No. 4,991,725, No. 4,964,350, No. 5,423,251, No. 5,279,231, and

No. 5,271,337. Of course, the present invention can be adapted for use with units
other than shelving units.

[0021] As shown in Figure 1, one or more units 4 are movable on wheels
between two extreme stationary units 5. These two stationary units 5 define the
lateral boundary for a mobile unit 4. Alternatively, the shelving system 2 may

have only one stationary unit 5, in which case the boundary for movement of a
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mobile unit 4 could be the stationary unit 5 on one side and a wall or other solid
structure on the other side. At any rate, the stationary unit 5 may be bolted to the
floor, as will be discussed in more detail below, or may be merely held in position
by the weight of the contents stored on the shelves 8.

|0022] Thé mobile unit 4 1s movable along a predetermined path between the
stationary units 5 by virtue of the track system according to the present invention.
The track system comprises a plurality of track sections, each of which includes a
base 20 and a rail 22. As shown in Figures 2 and 3, the base 20 is preferably an
integrally formed member comprising a genérally trapezoidal top 24, which
includes a groove, or rail channel 26. As shown in Figure 8, the bottom of the base
20 preferably includes a recess 30, which preferably runs the length of the base 20.
However, different types of recesses 30 other than a single recess running the
length of the base 20 may be employed in the bottom of the base 20. For example,
two recesses 30 may be formed in the bottom of the base 20, with each recess 30
extending inward from an end of the base 20. Regardless, the base 20 further
mcludes a plurality of slots 29 disposed in the recess 30. The slots 29 extend

- through the base 20.

[0023] AsshowninF 1gures 4 and 9, the rail 22 is preferably a hollow rod or tube
having a square cross section. Of course, the rail 22 may be solid, and may even
have other cross-sectional shapes, such as circular, ovoid, elliptical or non-square
rectangular shapes. Nevertheless, the rail 22 preferably includes a plurality bf
holes 23 extending through one wall as shown 1n Figures 4 and 9. These holes 23
may be threaded in order to accept a threaded fastener. The holés 23 are forméd
on the rail 22 so that each hole 23 aligns with a corresponding slot 29 in the base
20. As shown in Figure 5, when the holes 23 in the rail 22 are aligned with the
slots 29 mn the base 20, the rail 22 will extend past the base 20 on one end but will
be recessed on the other end. By extending beyond the base 20, the rail 22 forms a
mating pin 32 (or rail projection), and by terminating before the end of the base 20,
the rail 22 forms a mating notch 34 (or rail projection socket).

[0024] The base 20 and rail 22 are preferably provided in se-ctions of
predetermined length so that an end user can piece together several sections to

create a shelving system of a desired size. Each section may be one of two-and-a-
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half feéta six feet, seven feet or eight feet, although these are mere examples and
other lengths for the predetermined sections may be provided. A coupling bar 40,
shown in Figures 6 and 7, facilitates piecing together sections to form a track
System. .

[0025] The coupling bar 40 1s preferably a predetermined length that 1s shorter
than a single section of track, and, as shown in Figure 8, preferably extends just
beyond the second of the first two holes from one of the ends of the base 20.
However, the coupling bar 40 may also be longer than a single section of track. As
shown In Figures 5,9 and 12, the coupling bar 40 1s preferably an elongated strip
that 1s thin enough to fit within the recess 30 on the bottom of the base 20 so that
the coupling bar 40 and a fastener 28 will not protrude below the bottom of the
base 20.

[0026] The coupling bar 40 includes a plurality of slots 42. As shown in Figure
8, the slots 42 are positioned so that they will align with the slots 29 in the base 20,
which means the slots 42 will also align with the'holes 23 1n the rail 22.

[0027] All of the track system components are preferably metal. The coupling
bar 40 is preferably stainiess steel. The rail 22 is preferably roll-formed stainless
steel. The base 20 1s preterably extruded aluminum, although it may also be
stainless steel, a polymer or another material.

10028] To assemble the track according to the present invention, the coupling bar
1s placed 1n the recess 30 and the rail 22 is placed in the groove 26 such that the
side of the rail 22 having the holes 23 formed therein faces the top surface of the
groove 26. The holes 23 1n the rail 22 and the slots 42 in the coupling bar are
aligned with the slots 29 in the base 20. As shown in Figure 5, the rail 22 is offset
slightly with respect to the base 20 when the holes are aligned, forming the mating
pin 32 on one side of the base 20 and the mating notch 34 on an opposite side of
the base 20. Meanwhile, the coupling bar 40 protrudes beyond the base 20 and the
rail 22. The fastener 28, which may be a self-tapping screw, a conventional
screw, a bolt, or a rod and spring clips, can be inserted through the slots 42, 29 in
the coupling bar 40 and the base 20 and into the hole 23 in the rail 22. At this

- point, the fastener 28 is not tightened, so that the base 20, the coupling bar 40 and

the rail 22 are loosely connected, forming a first section of track, as shown in
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Figure 9. As shown in Figure 8, two fasteners 28 corresponding to the two end
slots 29, 42 and holes 23 can be inserted in this way to loosely hold the coupling
bar 40, rail 22 and base 20 together. Additional tasteners 28 may be loosely
inserted into one or more middle slots 42a and holes 23a, although fasteners 28
may be added to these middle slots 42a and holes 23a later or not at all.

[0029] To finally assemble the track sections to create a length of track, one
loosely assembled track section is brought into alignment with another loosely
assembled track section. Referring to Figure 10, a second base 20' is brought
closer to the first base 20 until the two sections of track abut. When abutted, the
rail 22 spans the joint between the first base 20 and the second base 20'. The
coupling bar 40 will it in the recess (not shown in Fig. 10) of the second base 20",
and the slots 42 in the coupling bar 40 will align with the slots in the second base
20'. A second rail 22', which, as previously described, had been placéd in the
groove on top of the second base 20' and loosely attached to the second base 20',

will abut against the first rail 22 as the first and second bases are brought in

contact. In this position, the mating pin 32 enters the mating notch 34 so that the

- seam between the first and second rails 22, 22' is offset from the seam between the
first and second bases 20, 20', ensuring alignmeﬁt of the track sections.

[0030] The two sections of track are then brought into as close abutment with
each other as possible to ensure a smooth transition from one section of track to
the other. As the sections of track are moved relative to each other, the coupling
bar 40 can shide 1n relation to each section of track because of the elongated holes
42.

[0031] When the sections of track are brought to their desired positions relative
to each other, the fasteners 28 are tightened, thus securing each section of track to
the same coupling bar 40. This coupling-bar arrangement e]iminatés gaps between
sections of track and ensures a smooth transition between sections of track. The
coupling bar 40 bridging both sections of track ensures that no relative movement
will occur between the first and second sections of track. Additional sections of
track can be added to this two-piece section of track in like manner, using
additional coupling bars 40 to bridge additional sections of track until a desired

length of track 1s achieved.
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[0032] Preferably, the components are provided to the consumer loosely
assembled as show n Figure 5, with the rail 22 loosely attached by way of
fasteners 28 to the base 20. The rail 22 and base 20 may be loosely assembled by
way of fasteners 28 that are loosely connecting the rail 22 and base 20 through the
middle slots 29a and holes 23a. Fasteners 28 may be provided in the end slots 29
and holes 23, but it 1s not necessary to do so. At any rate, the coupling bar 40 is
preferably not attached to the base 20 and rail 22 when provided to the consumer.
Rather, the consumer loosely attaches the coupling bar 40 to the base 20, which is
already loosely attached to the rail 22, to achieve the arrangement shown in Figure
9. The subsequent steps for constructing a length of track are the same as
previously discussed.

[0033] Although the coupling bar 40 has been described as joining two sections
of track together, without deviating from the spirit of the invention the coupling
bar 40 may be longer than any single section of track, such that it can join three or
more sections of track '

[0034] Once a desired length of track has been pieced together, end pieces 50 are
attached to the ends of the length of track. Also, an end cap 25 is preferably
inserted 1nto the open end of the rail 22 terminating near the end pieces 50. As
shown n Figure 11, the end piece 50 includes a top plate 52 and a bottom plate 60.
The top plate 52 has a tongue 54 with a slot 56 formed therein. The tongue 54 is
preferably approximately the same width as the coupling bar 40 or the recess 30 in
the bottom of the base 20. The top plate 52 also preferably comprises five
apertures 58, two of which align with two apertures 62 in the bottom plate 60. The
other three apertures align with three threaded studs 64, which are preferably
welded or otherwise joined to the bottom plate 60.

[0035] To secure the end pieces 50 to a length of track, the top plate 52 is placed
on top of the bottom plate 60. The tongue 54 is inserted in the recess 30 in the
bottom of the base 20 so that the slot 56 in the tongue 54 aligns with the slot in the
base 20. A fastener 28 1s inserted through the tongue 54, the slot in the base 20,
and the hole 1n the rail 22. The fastener 28 is tightened to secure the end piece 50

“and the corresponding section of track.
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[0036] To construct a shelving system 2 as shown n Figure 1, at least two
lengths of track with end pieces 50 attached are placed on the floor in parallel, with
a width between them corresponding to the width of a shelving unit 4. The lengths
of track may be attached io the floor by way of fasteners 75 extending through the
holes 58, 62 in the top and bottom plates of the end pieces 50 and into the tloor,
shown in Figure 2. In certain cases, however, it 1s not necessary to attach the end
pieces 50 to the floor, as the weight of one loaded shelving unit 45 may be enough
to hold the traék system in place. Once the track system 1s laid out, posts 80 are
screwed onto a pedestal 70, secured to the studs 64 by nuts 65.

[0037] The pedestal 70 has a threaded stud (not shown) weldéd to 1ts top. The
post 80 may be screwed on to this stud to secure one of the posts 80 composing a
stationary shelving unit 5. The shelving unit can also bé leveled by this post-
threaded stud arrangement. ' '

[0038] As shown in Figure 1, additional posts 85 and shelves 8 can be attached
to the posts 80 to form a stationary shelving unit 5. Mobile shelving units 4 having
wheels 102 on their bottom are then placed on the two or more lengths of track
between the stationary shelving units 5.

[0039] Figure 12 is a partial cross-sectional view showing the wheel assembly of
a mobile shelving unit 4 riding on a track section. The wheels 102 on the bottom of
these movable shelving units 4 preferably include flanges 106 so that a middle
portion of the wheel rests on the rail 22 and the flanges 106 extend from the

middle portion on either side of the rail 22. These flanges help prevent the
movable shelving unit 4 from moving transverse to the length of the two or more
sections of track. The wheels 102 roll on ball bearings.

[0040] The wheel 102 1s supported in the mobile shelving unit 4 by way of a
caster assembly 278. The caster assembly 278 includes a horizontally extending
axle 280 spanning the distance between two legs 281 of a horn 282. A base 284 of
the horn receives an upwardly projecting rod 286, which 1s adapted to be
frictionally engaged with a socket in the bottom of each corner post of each mobile
storage unit 4. The rod 286 includes a C-ring 293, which assists in engaging the

caster assembly 278 1n the corner posts.
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[0041] The present invention can also incorporate structure to prevent transverse
movement of the track sections. For example, as shown in Figure 13, one or more
posts 300 1n the shape of a cylinder may be attached to the surface supporting the
track to project into the base recess 30 between the track ends, thereby to block
transverse track movement. (The fasteners 28 are not shown in Figure 13 for
clarity.) The diameter of the posts 300 is preferably as large as the width of the
recess 30, and the height 1s preferably less than the depth of the recess. *Although
posts having a cyhindrical shape have been described, one of ordinary skill will
appreciate that the shape ot the post 1s not vital to the spirit of the invention, and
the post may take on other shapes, such as a rectangular solid. In addition, the
posts are shown n Figure 13 as being disposed near the middle of the recess 30,
but the posts may also be provided nearer the ends of the recess 30. The posts may
even be disposed in locations other than the recess 30, such as in contact with an
outside edge of the base 20.

[0042] The shelving system described above is a compact, modular shelving
system. A user can select the length of track to put down by linking more or fewer
sections of track together in accordance with best practices for any given room.
[0043] In addition to 1ts modular design, the shelving system described above
uses a unique system for joining sections of track together. This system uses
components having slots that allow relative movement, thus compensating for
variations in fit due to manufacturing tolerances.

[0044] These advantages are achieved by the invention described herein.
However, the true scope of the invention is not limited to the disclosed
embodiment. Rather, the present invention covers various modifications and
equivalent arrangements included within the spirit and scope of the appended
claims. The scope of the appended claims is to be accorded the broadest
interpretation so as to encompass all such modifications and equivalent structures

and functions.

10
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CLAIMS

1. A track system for rolling apparatus, said track system having at
least two adjacent track sections each of which comprises:

a track base extending between a first base end and a second base
end_thereby to define a track base length, and being formed with a rail channel;

a track rail extending between a first rail end and a second rail end
and thereby to define a track rail length that 1s substantially equal to the track
base length, said track rail being disposed 1n said rail channel with said first rail
end projecting beyond said first base end thereby to define a rail projection, and
with said second rail end being recessed from said second base end thereby to
cause said channel to define a rail projection socket 1n said track base; and

coupling means (a) for preliminarily coupling adjacent track
sections together with said rail projection of one track section received in said rail
projection socket of an adjacent track section and permitting relative movement
between said rails and said bases of said adjacent track sections thereby to
substantially close any spaces between adjacent bases and between adjacent rails,
and (b) for fixedly securing said adjacent rail sections together after any such
spaces have been closed, said coupling means including a coupling bar, wherein,
at said rail channel, said track base at said first base end 1s in between said

coupling bar of said coupling means and said track rail, in a vertical arrangement.

2. The track system according to claim 1, wherein said coupling
means comprises: a coupling bar formed to span between adjacent track bases on
a side thereof opposite said rail channel; and

securing means passing through said coupling bar and said base

into said rail disposed 1n said rail channel.

3. The track system according to claim 2, wherein:
said coupling bar 1s formed with at least one hole having elongate
lateral extent and said track base is formed with a mating hole also having

elongate lateral extent;

11
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and said securing means passes through said holes in said coupling
bar and said base and into said rail thereby to permit relative lateral movement
between said rails and said bases while the adjacent rail sections are being

preliminarily coupled.

4. The track system according to claim 3, wherein said securing
means 1S the portion of the coupling means that fixedly secures said adjacent rail
sections together, said securing means being a fastener configured to be tightened
through said hole in said coupling bar and said track base into said rail thereby to

secure said adjacent rail sections together.

5. The track system according to claim 1, wherein each said track
base 1s adapted to be supported on a generally horizontal surface, said rail
channel 1s formed on the top side of said base opposite the horizontal surface and
said base 1s formed with a coupling recess in the region of each of said first base
end and said second base end on a bottom side adjacent said horizontal surface

for accommodating said coupling means without interfering with said surface.

6. The track system according to claim 1, wherein each said track
base 1s adapted to be supported on a generally horizontal surface, and said rail
channel 1s a groove formed 1n the top side of said base opposite the horizontal

surface.

7. The track system according to claim 6, further comprising
anchoring means for anchoring the first base end of one extreme track section of

said track system to said horizontal surface.
8. The track system according to claim 7, further comprising

anchoring means for anchoring the second base end of a second extreme track

section, opposite said one extreme track section, to said horizontal surface.

12
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9. The track system according to claim 7, wherein said track base
of said one extreme track section 1s formed with a recess on a bottom side, which
is to be supported on said horizontal surface, in the region of said first base end,
and wherein said anchoring means comprises (a) an end plate having a tongue
formed to be received in said recess and means for securing said tongue to said
base 1n said recess, and (b) means for securing said end plate to said horizontal

surface.

10. The track system according to claim 9, wherein said end plate
is formed with at least one hole, and wherein said anchoring means further
comprises a base plate mounted below said end plate and having stud means
projecting upwardly through said hole in said end plate for engaging stationary

structure associated with said track system.

11. The track system according to claim 10, wherein said
stationary structure comprises a pedestal, having a hole through which said stud
means also projects, and fastening means for engaging said stud means to secure

said end plate, said base plate and said pedestal together.

12. The track system according to claim 1, wherein said track base
of at least one of said track sections 1s formed with a bottom channel on a bottom
side, which is to be supported on a horizontal surface, and wherein said track
system further comprises post means securable to said horizontal surface and
adapted to project into said bottom channel and thereby to restrain movement of
said track system in a direction generally transverse to the extent of said track

system between one extreme track section and another extreme track section.

13. The track system according to claim 1, wherein:

each said track base 1s adapted to be supported on a generally
horizontal surface, and said rail channel 1s a groove formed 1n the top side of said
base opposite said horizontal surface, and having a generally rectangular cross-

section; and

13
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said rail has a generally rectangular cross-section congruent with
said groove to be received therein and projects above said top side of said track

base.

14. The track system according to claim 13, wherein the rolling
apparatus comprises a wheel having a circular load-bearing surface and opposing
circular flanges on opposing sides of said load bearing surface and wherein said
track rail 1s adapted to engage and support said load bearing surface and be

embraced by said opposing flanges.
15. The track system according to claim 1, wherein each said track

base 1s formed with downwardly sloping surfaces adjacent both sides of said rail

channel.

14
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