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(54) Title: STORAGE SYSTEM

(57) Abstract: A storage system (10) for storing an elongated object (26) in
a substantially vertical orientation relative to a ground surface (13), the stor-
age system including a rack (11), the rack (11) including a supporting struc-
ture (30), a first member (14) supported by the supporting structure (30)
above the ground surface (13) and a second member (12) supported by the
supporting structure (30) above the ground surface (13) higher than the first
member (14); a first mounting element (22) securable to both the elongated
object (26) and to the first member (14) together to mount the elongated ob-
ject (26) to the first member (12); and a second mounting element (20) se-
curable to both the first mounting element (22) and to the second member
(12) together.
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TITLE OF THE INVENTION

STORAGE SYSTEM

FIELD OF THE INVENTION

[0001] The present invention relates generally to storage systems and, more

particularly, to a storage system and method for storage of elongated objects.

BACKGROUND

[0002] Storage rack systems for elongated items, or objects, are known in the art
and are useful for storing, organizing and displaying a multiplicity of relatively long
and heavy structural members such as, for examples, elongated H-beams, angle

irons, C-channels, square or round tubing and the likes.

[0003] Typical prior art storage rack systems for elongated items can vary in size
and complexity, from the simple pair of wooden transverses laid on the floor on
which are horizontally piled up the elongated items, to the multi-stage horizontal or
vertical static racking structures, and to the more complex rack structure
comprising vertically spaced and horizontally slidable drawers for storing the
elongated items. Heavy elongated items are generally stored and retrieved from
these prior art storage rack systems using single-hook or double-hook overhead

cranes.

[0004] While these prior art devices generally offer a storage rack system for

storage of elongated items, they also entail one or more of the following
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disadvantages. First, their method of storing elongated items, in horizontally
disposed piles or in upright stacks, does not offer a clear and concise view of each
individual items stored in inventory. Also, their method of storing elongated items
also generally does not provide a direct and unobstructed access to each
individual items, which often results in time consuming operations to reach and
retrieve a selected item in the middle or bottom of a pile. In addition, their method
of handling and storing elongated items also often results in safety concerns for
the material handling personnel, as well as a high risk of damage to the outer
surfaces of the stored items. For example, it is not uncommon that a pile of
horizontally disposed H-beams inadvertently tumbles down and spreads laterally.
The horizontal disposition of the stored elongated items generally requires a
relatively expensive and cumbersome double-hook crane to properly and safely
handle the horizontally disposed elongated items in and out of the storage system.
Otherwise, when a single-hook crane is used, its point of attachment must be
located almost above the balance point of the horizontal load, which is also often

the source of safety concerns in industrial working environments.

[0005] These storage systems also generally occupy a substantial amount of floor
space and are generally not well adapted to store relatively shorter than average
items since these items usually cause unbalance or bending of adjacent elongated
items when stored in the middle of a horizontal pile of similar items. These shorter
than average items are often sent to a recycling process, which is not necessarily

the most environmentally friendly solution.

[0006] Some storage rack systems comprise horizontally movable drawers, but

they are often complex and expensive to produce.
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[0007] In view of the above, there is a need in the industry for an improved

storage rack system.

[0008] An object of the present invention is to provide such a storage rack

system.

SUMMARY OF THE INVENTION

[0009] In a broad aspect, the present invention provides a storage system for
storing an elongated object in a substantially vertical orientation relative to a
ground surface, the storage system comprising: a rack, the rack including a
supporting structure, a first member supported by the supporting structure above
the ground surface and a second member supported by the supporting structure
above the ground surface higher than the first member; a first mounting element
securable to both the elongated object and to the first member together to mount
the elongated object to the first member; and a second mounting element

securable to both the first mounting element and to the second member together.

[0010] The invention may also provide a storage system wherein the second
mounting element includes an elongated and flexible element removably

attachable to the first mounting element.

[0011] The invention may also provide a storage system wherein the elongated

and flexible element includes a chain.

[0012] The invention may also provide a storage system wherein the second

mounting element includes a tension adjuster for adjusting a tension in the
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elongated and flexible element when the first mounting element is secured to the

second mounting element and to the first member.

[0013] The invention may also provide a storage system wherein the tension
adjuster includes a flexible element mounting bracket, the elongated and flexible
element being secured to the flexible element mounting bracket, and a fastener
securing the flexible element mounting bracket to the second mounting element,
tension being applied to the elongated element by fastening the fastener to vary a

distance between the flexible element mounting bracket and the second member.

[0014] The invention may also provide a storage system wherein the tension
adjuster includes a variable length element provided along the elongated and

flexible element.

[0015] The invention may also provide a storage system further comprising a third
member supported by the supporting structure above the ground surface lower
than the first member and a third mounting element securable to both the
elongated object and to the third member together to mount the elongated object

to the third member.

[0016] The invention may also provide a storage system wherein the third
mounting element includes a flexible tying element for tying the elongated object to

the third member.

[0017] The invention may also provide a storage system wherein the third
member includes a third member abutment surface for abutting the elongated

object thereagainst when the flexible tying element ties the elongated object to the
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third member.

[0018] The invention may also provide a storage system wherein the third
member defines a pair of spaced apart slots for inserting the tying element

thereinto.

[0019] The invention may also provide a storage system wherein the first
mounting element includes a mounting bracket defining first, second and third
portions, the first portion being configured and sized to be releasably attached to
the first member and to the second mounting element, the third portion being
configured and sized to be releasably attached to the elongated object and the

second portion extending between the first and third portions.

[0020] The invention may also provide a storage system wherein the second

portion defines a hoisting aperture for securing a hoist thereto.

[0021] The invention may also provide a storage system wherein the third portion
defines at least one fastening aperture for receiving a fastener therethrough to

fasten the third portion to the elongated object.

[0022] The invention may also provide a storage system wherein the first portion
defines an anchoring aperture and the first member defines an anchoring slot, the
anchoring slot and apertures being in register with each other when the elongated
object is stored to allow fastening of the mounting bracket to the first member with

a fastener.

[0023] The invention may also provide a storage system wherein the first portion
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defines an anchoring slot and the first member defines an anchoring aperture, the
anchoring slot and apertures being in register with each other when the elongated
object is stored to allow fastening of the mounting bracket to the first member with

a fastener.

[0024] The invention may also provide a storage system wherein the second and
third portions are defined together by single first plate and the first portion is
defined by a second plate extending perpendicularly to the first plate.

[0025] The invention may also provide a storage system wherein the supporting
structure includes substantially vertically extending columns supporting the first

and second members.

[0026] The invention may also provide a storage system wherein the first and

second members are substantially elongated and horizontally extending.

[0027] The invention may also provide a storage system further comprising a

catwalk extending substantially adjacent to the first member.

[0028] In another broad aspect, the invention provides a storage system and
beams assembly supported on a ground surface, the assembly comprising: a rack,
the rack including a plurality of support columns, a first member supported
substantially horizontally by the support columns above the ground surface and a
second member supported by the support columns substantially horizontally
above the ground surface higher than the first member; a plurality of elongated
beams positioned in a substantially vertical orientation relative to the ground

surface; a plurality of mounting brackets each removably attached to one of the
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elongated beams and to the first member; and a plurality of elongated flexible
elements each secured to the second member and each removably attached to

one of the mounting brackets.

[0029] The invention may also provide an assembly further comprising a third
member supported by the support columns substantially horizontally above the
ground surface lower than the first member and a plurality of flexible tying

elements each tying a respective one of the elongated beams to the third member.

[0030] The invention may also provide an assembly further comprising a plurality
of tension adjusters each between the second member and a respective one of
the mounting brackets to selectively adjust tension in the elongated flexible

elements.

[0031] Advantageously, the present invention is a storage system and method
which may provide a clear and concise view of each individual elongated object
stored in inventory, which allows a rapid, economical and safe access to each
individual elongated object in inventory, thus greatly reducing time, costs and
safety concerns associated with storage and retrieval operations, compared to
conventional storage systems, and whose method of handling and storing
elongated objects in a substantially upright attitude reduces the risk of damaging

the elongated objects during storage and retrieval operations.

[0032] In addition, in some embodiments, the present invention provides a
relatively simple and secure method of handling and storing elongated objects that
also reduces the risk of injuries by material handling personnel, which can save a
substantial amount of floor space and whose ability to store elongated objects of a

very wide variety of lengths allows for a reduction of the number of relatively short
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elongated objects that are typically sent to recycling and, thus, is more
environmentally friendly than conventional storage systems. In addition, by storing
vertically the elongated objects, objects having many different lengths can be
stored easily one beside the other, which can facilitate storage of such elongated
objects having many different lengths, for example in the steel beam production

industry.

[0033] The present invention also provides a system and method of releasably
securing elongated objects to the storage rack using mulitiple points of attachment
that provide additional safety measures for preventing an accidental or a wrongly
intended release of an elongated object from the rack structure and whose load
configuration applied to the storage rack provide increased stability to the
supporting structure of the storage system. In some embodiment, the storage

system is relatively simple and economical to produce and assemble.

[0034] Other objects, advantages and features of the present invention will
become more apparent upon reading of the following non-restrictive description of
some embodiments thereof, given by way of example only with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] FIG. 1, in a perspective view, illustrates a storage system in accordance

with an embodiment of the present invention;

[0036] FIG. 2, in a fragmented front elevation view, illustrates the storage system

of FIG. 1 onto which are vertically anchored a plurality of elongated elements in
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the form of elongated H-beam members;

[0037] FIG. 3, in a perspective view, illustrates of the anchoring of one of the
elongated H-beam members of FIG. 2, at the upper end thereof, to a member of

the storage system;

[0038] FIG. 4, in a perspective view, illustrates of the attachment of one of the
elongated H-beam members of FIG. 2, at the lower end thereof, to another

member of the storage system;

[0039] FIG. 5, in a perspective view, illustrates a mounting bracket part of the

storage system of FIGS. 1 to 4;

[0040] FIG. 6, in a perspective view, illustrates the mounting bracket of FIG. 5

fastened to the upper end an alternative H-beam member;

[0041] FIG. 7, in a side elevation view, illustrates the mounting bracket and H-

beam member of FIG. 6 mounted to the member shown in FIG. 3;

[0042] FIG. 8, in a partial perspective view, illustrates a first step in the

attachment of the H-beam of FIG. 6 to the rack storage system of FIG. 1;

[0043] FIG. 9, in a partial side elevation view, illustrates a second step in the

attachment of the H-beam of FIG. 6 to the rack storage system of FIG. 1;

[0044] FIG. 10, in a partial side elevation view, illustrates a third step in the
attachment of the H-beam of FIG. 6 to the rack storage system of FIG. 1;
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[0045] FIG. 11, in a partial side elevation view, illustrates a fourth step in the

attachment of the H-beam of FIG. 6 to the rack storage system of FIG. 1;

[0046] FIG. 12, in a partial side elevation view, illustrates a fifth step in the

attachment of the H-beam of FIG. 6 to the rack storage system of FIG. 1;

[0047] FIG. 13, in a side elevation view, illustrates an alternative manner of attaching a

hoist to a mounting bracket;

[0048] FIG 14, in a side elevation view, illustrates a tension adjuster usable in the storage

system of FIG. 1;

[0049] FIG 15, in a side elevation view, illustrates another tension adjuster usable in the

storage system of FIG. 1; and

[0050] FIG 16, in a side elevation view, illustrates yet another tension adjuster usable in

the storage system of FIG. 1.

DETAILED DESCRIPTION

[0051] The term “substantially” is used throughout this document to indicate
variations in the thus qualified terms. These variations are variations that do not
materially affect the manner in which the invention works and can be due, for
example, to uncertainty in manufacturing processes or to small deviations from a
nominal value or ideal shape that do not cause significant changes to the
invention. These variations are to be interpreted from the point of view of the

person skilled in the art.
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[0052] FIGS. 1 and 2 illustrates an embodiment of a storage system 10 according
to the present invention for storing one or more elongated objects 26 in a
substantially vertical orientation relative to a ground surface 13. The storage
system 10 generally includes a rack 11, a first mounting element and second
mounting element. The rack 11 typically includes a supporting structure 30, a first
member supported by the supporting structure 30 above the ground surface 13
and a second member supported by the supporting structure 30 above the ground
surface 13 higher than the first member 14. The first mounting element is
securable to both the elongated object 26 and to the first member together to
mount the elongated object 26 to the first member, the second mounting element
is securable to both the first mounting element and to the second member

together.

[0053] In the present embodiment, the first and second members are represented
respectively by upper support member 14 and auxiliary support member 12. While
in some embodiments the rack 11 only includes one of each of the upper support
member 14 and auxiliary support member 12, the rack 11 typically includes a
plurality of auxiliary support members 12 and a plurality of upper support members

14 provided pairwise.

[0054] Also, typically, the rack 11 includes a third member supported by the
supporting structure 30 above the ground surface 13 lower than the first member
and a third mounting element securable to both the elongated object 26 and to the
third member together to mount the elongated object to the third member. In the
present embodiment, the third member is represented by a lower support
members 16. As can be observed in FIG. 2, there may be a plurality of pairs of
auxiliary and upper support members 12 and 14 that are vertically spaced apart

above a single lower support member 16.
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[0055] At least one, but typically a plurality of horizontally spaced apart, vertical
storage positions 18 may be defined along the auxiliary, upper and lower support
members 12, 14 and 16, and vertically encompassing the latter. At each one of the
vertical storage positions 18, there is provided one of the first and second
mounting elements, which are respectively in the form of a mounting bracket 22
and auxiliary support 20. When present, the third mounting element may take for
example the form of a flexible tying element 24 for tying the elongated object 26 to
the lower support member 16. The mounting bracket 22, auxiliary support 20 and
flexible tying element 24 are cooperatively used to position and firmly secure the
elongated object 26 abutting, in a substantially vertical attitude, against the upper
and lower support members 14 and 16, within a designated vertical storage

position 18.

[0056] Typically, the auxiliary, upper and lower support members 12, 14 and 16
are substantially elongated and horizontally extending beams made of a suitably
rigid material such as, for example, a heavy gauge metal. However, in other
embodiments, any first, second and third member that allow attachment of the

elongated object are within the scope of the invention.

[0057] The horizontal auxiliary, upper and lower support members 12, 14 and 16
may be adapted to be rigidly attached to a supporting structure 30 including a
plurality of substantially upright columns 60, or the like, using any suitable means
such as, for examples, a welding process, threaded fastener and nut
combinations, or the likes. In other embodiments, the upper and lower support

members 12, 14 and 16 extend integrally from the supporting structure 30

[0058] In some embodiments, the auxiliary support member 12 has longitudinally
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spaced apart, along an underside portion thereof, a plurality of suitable
attachments 32 provided at an upper end of one auxiliary support 20, each aligned

with one of the vertical storage positions 18.

[0059] Now referring more particularly to FIG. 9, auxiliary support 20 also includes
a substantially elongated link element 34 having a first end thereof pivotally
attached to one of the attachments 32, and a second end thereof attached to a
conventional hook 36 or similar element allowing removable attachment to the
mounting bracket 22. Elongated link element 34 may be represented by an
elongated and flexible element of suitable strength such as, for examples, a metal
link chain (as shown), a metal cable link, a flat nylon strap, or the like. In other
embodiments, the elongated link element 34 may as well be represented by a
more rigid elongated link element such as an elongated rod or flat bar provided

with suitable eyelet means at each end thereof.

[0060] In some embodiments, as seen in FIG. 14, an alternative auxiliary support
130 may further include a tension adjuster 106 for adjusting a tension in the
elongated link element 34 when the latter is secured to the auxiliary support
member 12 and to the mounting bracket 22 (not shown in FIG. 14). The tension
adjuster 106 includes a flexible element mounting bracket 112, replacing the
attachment 32, the elongated link element 34 being secured to the flexible element
mounting bracket 112 through a suitable coupling means such as, for example, a
U-link and bolt combination 98, the bolt being secured in place by a lock pin 99 in
some embodiments. One or more fasteners 108 secure the flexible element
mounting bracket 112 to the elongated link element 34. Tension is applied to the
elongated link element 34 by fastening the fastener(s) 108 to vary a distance
between the flexible element mounting bracket 112 and the auxiliary support

member 12.
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[0061] For example, the flexible element mounting bracket 112 includes first and
second plates 114 and 116 perpendicular to each other. The first plate defines an
aperture 118 for attaching the elongated link element 34 thereto. The second plate
is substantially parallel to the undersurface of the auxiliary support member 12 and
defines fastener receiving apertures 120 receiving the fasteners 108 thereinto, the
fastener receiving apertures 120 being in register with corresponding fastener
receiving apertures 122 extending through the auxiliary support member 12. The
tension adjuster 106 includes one or more threaded fasteners 108 and nuts 109
pairs, four being present in the embodiment of FIG. 14. Each fastener 108 extends
through the flexible element mounting bracket 112 and through a suitably shape
portion of the auxiliary support member 12. The nuts 109 are for example fixed to
the flexible element mounting bracket 112, for example through welding. By
screwing or unscrewing the threaded fasteners 108 relative to the nuts 109,
tension can be respectively applied and released in the elongated link element 34.
In some embodiments, lock pins 99 are inserted through the fasteners 108 to

prevent unintended complete removal of the fasteners 108 from the nuts 109.

[0062] In yet other embodiments, a tension adjuster 140 seen in FIG. 15 includes
a variable length element 142 provided along the elongated link element 34 and
separating the latter into two sections that can be spaced apart by a variable
distance. The variable length element 142 may include a body 144 through which
are screwed longitudinally opposed threaded rods 146 terminated by loops 148,

which are attached to the elongated link element 34.

[0063] In yet other embodiments, a tension adjuster 150 seen in FIG. 16, is
inserted between the elongated link element 34 and the hook 152, which is shown
here as having a safety latch 155. The tension adjuster 150 once again uses a
threaded fastener 154 inserted through a nut 156 that is fixed to a body 158
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through which the threaded fastener 154 also extends and changes a length of the
tension adjuster 150 similarly to the manner in which length is changed in the

tension adjusters 106 and 140.

[0064] When present, the tension adjuster allows easy attachment and
detachment of the hook 36 and 152 to and from the mounting bracket 22, when
tension is released. When tension is applied, stability of the storage system 10 is
greatly increased by tension in the auxiliary support 20. Then, minor disturbances,
such as wind pressure, small earthquakes or accidental shocks to the storage
system 10 have less chances of causing catastrophic oscillations increasing in

amplitude, which could eventually collapse the whole storage system 10.

[0065] FIG. 3 best illustrates an example of an upper support member 14 that is
generally represented by a horizontally disposed elongated member defining a
longitudinal abutment face 40 facing the elongated objects 26 top store. The upper
portion of the longitudinal abutment face 40 is generally defined by an upwardly
extending, longitudinal flange 42 that is provided with at least one, but typically a
plurality of horizontally spaced apart pairs of adjacent anchoring holes, namely, a
vertically oriented, anchoring slot hole 44, and a substantially round anchoring hole
46. The relative disposition between the pair of anchoring holes 44, 46 is such that
the upper portion of the anchoring slot hole 44 is substantially horizontally aligned
with the adjacent, round anchoring hole 46. As will be described more below, the
pair of anchoring holes 44, 46 are suitably positioned to align with corresponding
anchoring holes provided in mounting bracket 22, which will be described more

below.

[0066] The number and positions of pairs of anchoring holes 44 and 46, thus
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longitudinally disposed along the flange 42, preferably vertically correspond in
number and positions with the auxiliary supports 20 downwardly extending from

the underside of the auxiliary support member 12 described above.

[0067] In some embodiments, a plurality of reinforcement elements such as, for
example, transversally disposed plate members 48, join an interior surface portion
of the flange 42 with the top surface portion of the upper support member 14, thus
securing the relative right angle configuration between them. The reinforcement
plate members 48 are for example transversally welded in place at roughly a mid
position between adjacent anchoring holes 44, 46 within a pair, thus maximizing
the reinforcement characteristic of the plate members 48 where it is most efficient,

horizontally centered within each vertical storage positions 18.

[0068] FIG. 3 shows an example of upper support member 14 in a perspective,
cross-sectional view in which the member is shown generally represented by a
pair of superposed H-beam members 50 whose top upper longitudinal portion is
covered with a downwardly opening C-channel member 52. In turn, the C-channel
member 52 has an edge portion of its top surface 54 covered with an elongated
angle iron member 56. The thus aligned side surface portions 58 and 59 of the C-
channel member 52 and the angle iron member 56 respectively, cooperatively

form the substantially planar, longitudinal abutment face 40.

[0069] Furthermore, the superposed H-beams 50, the C-channel and the angle
iron members 52 and 56 are rigidly attached to one another using a welding
process, for example, thus forming a support member offering substantially rigid
characteristics by advantageously integrating cost effective standard structural

members.
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[0070] It is to be understood that any other equivalent structural assembly of the
upper support member 14, which offer comparable or superior support

characteristics, may be used.

[0071] Itis further to be noted that the auxiliary support member 12 and the upper
support member 14 described above are typically represented by suitably rigid
elongate members that are characterized in that they may individually support the
weight of at least one, but typically a plurality, of elongated objects 26 for which the
storage system 10 is designed. For example, as a safe measure, a horizontal
portion of the upper support member 14 disposed between two adjacent upright
columns 60 of the supporting structure 30, may be sufficiently rigid to support the
weight of a predetermined number of elongated objects 26, with each elongated
object having a maximum weight and length compatible with the storage system
10. The predetermined number of elongated objects 26 may correspond to the
number of vertical storage positions 18 provided along the concerned horizontal

portion of the upper support member 14.

[0072] In some embodiments, as shown in FIG. 7, there is provided a suitably
sized and positioned catwalk 62 that is longitudinally disposed along a side portion
of the upper support member 14, opposite the vertical storage positions 18 of the
storage system 10. The catwalk 62 may conform to applicable personnei safety
measures in the industry, and is used by material handling personnel to assist the
overhead crane operator in positioning and anchoring and de-anchoring elongated
objects 26 in the vertical storage positions 18 of the storage system 10. For safety
reasons, the catwalk 62 is for example represented by a floor structure offering an
anti-slip or anti-skid surface such as checkered plate, a metal grid, or the like.
Access to the catwalk 62 may be provided by any suitable conventional means

such as ladders, staircases or elevators (not shown).
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[0073] FIGS. 1, 2 and 4 best illustrate a lower support member 16. As seen for
example in FIG. 4, likewise upper support member 14, the lower support member
16 is generally represented by a horizontally disposed elongated member defining
a longitudinal abutment face 64 for abutting the elongated object 26 thereagainst
when the flexible tying element 24 ties the elongated object 26 to the lower support
member 16. It should be noted that in some embodiments the lower support
member 16 is omitted and that the lower end of the elongated member 26 is then

supported in any other suitable manner.

[0074] The upper portion of the longitudinal abutment face 64 is generally defined
by an upwardly extending, longitudinal flange 66 that is provided with at least one,
but typically a plurality of pairs of adjacent, elongated open slots 68 downwardly
extending from the upper edge of the flange 66. The number and positions of
paired open slots 68 thus longitudinally disposed along the flange 66 typically
vertically correspond in number and positions with the anchoring holes 44 and 46
disposed along the flange 42 of the upper support member 14 described above.
The minimum horizontal distance between two open slots 68, within a pair,
typically slightly exceeds the maximum transversal width of an intended elongated
object 26 to be stored at a corresponding vertical storage position 18. The open
slots 68 are suitably sized and shaped to freely slidably receive therein a
substantially flat cross-section portion of a flexible tying element 24, which will be

further described hereinbelow.

[0075] As shown in FIG. 4, lower support member 16 represents a structural
assembly that is closely similar to the upper support member 14 described above,
except that it may include only one H-beam member 50, and the pairs of anchoring
holes 44, 46 are replaced by pairs of open sots 68. Likewise the upper support

member 14, it is to be understood that any other equivalent structural assembly of
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the lower support member 16 offering comparable or superior support
characteristics may be used. Furthermore, likewise upper support member 14,
there may be provided a catwalk suitably disposed along a side portion of the
lower support member 16, opposite the vertical storage positions 18 of the lower

support member 16.

[0076] A plurality of parallelly disposed pairs of horizontal support members
composed of an auxiliary support member 12 and an upper support member 14,
may be vertically spaced apart at suitable positions above a single lower support
member 16 to allow the accommodation of various lengths of elongated objects
26, as shown in FIG. 2. It is to be noted that an inverse configuration (not shown)
is as well possible wherein a plurality of parallelly disposed lower support
members 16 that are vertically spaced apart at suitable positions under a single
pair composed of an auxiliary support member 12 and an upper support member
14, may as well allow the accommodation of various lengths of elongated objects
26.

[0077] Optionally, conventional cushioning elements (not shown) such as suitably
sized rubber pads, or the like, may be fastened or glued to the longitudinal
abutment faces 40 and 64 of the upper and lower support members 14 and 16
respectively, in order to protect the elongated objects 26 from having there outer
surfaces being damaged when accidentally bumped against the storage system
10.

[0078] FIGS. 3 and 5 best show one embodiment of the mounting bracket 22.
Referring to FIG. 5, this mounting bracket 22 is represented by a one piece

element that is generally defined as having a first portion 80, a second portion 82
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and a third portion 84, the second portion 82 extending between the first and third
portions 80 and 84. Second and third portions 82 and 84 are represented for
example by a single plate perpendicularly extending from a mid portion of a

second plate representing first portion 80.

[0079] First portion 80 is configured and sized to be releasably attached in the
storage system 10 concurrently through threaded fastener and nut combinations
86 between first portion 80 and an upper support member 14, and through the
auxiliary support 20 between first portion 80 and an auxiliary support member 12
(as best illustrated in FIG. 1). Thus, a round anchoring hole 87 and a vertically
oriented, anchoring slot hole 88 are provided on either side of the perpendicularly
extending second portion 82. The length of the anchoring slot hole 88 is
substantially equivalent to the the length of anchoring slot hole 44 provided
through the flange 42 of the upper support member 14. The relative disposition
between the pair of anchoring holes 87 and 88 is such that the round anchoring
hole 87 is substantially horizontally aligned with the bottom portion of the

anchoring slot hole 88.

[0080] Furthermore, the disposition of the anchoring holes 87 and 88 is such that
when the outer surface 90 of first portion 80 is abutted against a vertical storage
position 18 along the longitudinal abutment face 40 of an upper support member
14, the round anchoring hole 87 is encompassed by the corresponding anchoring
slot hole 44 through flange 42 of the upper support member 14, while the vertical
anchoring slot hole 88 of the mounting bracket 22 encompasses a corresponding

round anchoring hole 46 through flange 42.

[0081] This particular opposite disposition of the corresponding pairs of anchoring
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round and slot holes 44, 46 and 87, 88 respectively, allows a vertical movement of
the mounting bracket 22 relative to the static upper support member 14. The
purpose of this relative vertical movement will be demonstrated through a

description of the method of usage of the storage system 10 described below.

[0082] The first portion 80 is also configured and sized to be releasably attached
to the auxiliary support 20. To that effect, for example, a hooking hole 92 is
provided proximal the upper end of first portion 80 to allow the hook 36 of the
auxiliary support 20 to be engaged therein, as best exemplified through in FIGS.
10 and 11.

[0083] Second portion 82, which may generally represent an intermediate portion
between first and third portion 80 and 84, is adapted to be releasably hooked up,
or otherwise attached to a suitable hoist means such as the distal end of a hoist
cable 94 of an overhead crane 115, or the like (as shown in FIGS. 8 and 9). A
conventional, single hook hoist means may be used for the general maneuvering
and transport of elongated objects 26 equipped with the mounting bracket 22, to
and from the storage system 10. Second portion 82 is provided with one or more
of hoisting apertures 96, for example distributed horizontally along an upper edge
thereof, for coupling the distal end of a hoist cable 94 to the mounting bracket 22
through a suitable coupling means such as, for example, a U-link and bolt
combination 98, the bolt being secured by a nut, or by a lock pin 99, as seen in
FIG. 13. Returning to FIGS. 8 and 9, the horizontal distribution of the hoisting
apertures 96 along the upper edge of second portion 82 allow the coupling of the
hoist cable 94 to a position that is closest to the upright center of gravity of the

elongated object 26.
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[0084] Referring to FIG. 5, the third portion 84 defines a downwardly extending
portion relative to second portion 82 that is adapted to be releasably fastened to
the upper end of an elongated object 26 through a selected number of fastening
apertures 100 and 102 extending through the third portion 84. Fastening apertures
100 are horizontally spaced apart from each other, while fastening apertures 102
are vertically spaced apart from each other. The fastening apertures 100 and 102
may be disposed and sized to align with corresponding apertures provided in the
elongated object 26, for example standard apertures provided in steel beams used

in the commercial and industrial building industry.

[0085] More specifically, in some embodiments, the third portion 84 is suitably
shaped and sized to be fastened to an end of an elongated object 26 having an
axially and centrally extending flat portion 104 such as, for examples, an H-beam,
an elongated iron flat bar, or the like. For examples, horizontally disposed
fastening apertures 100 may be used to fasten the mounting bracket 22 to an H-
beam member having a relatively wide flat portion 104, as illustrated in FIG. 3,
while the vertically disposed fastening apertures 102 may be used to fasten the
mounting bracket 22 to a H-beam member having a relatively narrow flat portion
104, as illustrated in FIGS. 6 and 7.

[0086] Although third portion 84 has been described as being adapted to be
fastened to an elongated object 26 having a centrally extending flat portion 104,
such as the center portion of an H-beam or the like, it is to be understood that third
portion 84 may as well be suitably shaped and sized to be fastened to elongated
objects 26 having differently shaped cross-sections. For examples, third portion 84
may have a square, or rounded cross-section adapted to be inserted in, and
fastened to the distal end of an elongated object having a square or a rounded

hollow cross-section respectively (not shown). Other cross-section configurations
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of third portion 84 are, of course, possible such as, for examples, triangular,
hexagonal, octagonal, and the like, for ease of fastening in a substantially centered

and balanced fashion to a correspondingly shaped end of an elongated object 26.

[0087] It is furthermore to be noted that an elongated object 26 stored in the
storage system 10 may as well represent an elongated container such as, for
example, an elongated cylindrical container for storing a liquid or a dry granular
material, or may represent an elongated and relatively narrow shelf rack for storing

compatibly sized elongated objects.

[0088] Although mounting bracket 22 as been heretofore described as a one
piece element, it is to be understood that it may as well be represented by an
equivalent assembly of suitable elements that are rigidly fastened to one another
using any suitable means such as threaded fasteners, a welding process, or the
like.

[0089] It is to be noted that the auxiliary support 20 is of a suitable length such
that when an elongated object 26, such as the H-Beam illustrated in the drawings,
is solely suspended through the auxiliary support 20, the anchoring holes 87, 88 of
the mounting bracket 22 are substantially aligned with the corresponding

anchoring holes 44, 46 of the upper support member 14.

[0090] As best illustrated in FIG. 4, an example of a flexible tying element 24
generally consists of a flexible belt 110 and buckle 113 combination. The flexible
belt element 110 is preferably represented by a substantially elongated and flat
element that may be made of any suitable flexible material of sufficient strength

such as, for examples, woven nylon, a natural fabric, leather, or the likes. The
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buckle 113 is for example made of a suitably rigid and rust proof material such as,

for example, a metal subjected to a rust-proof treatment.

[0091] Thus, the system and method of releasably securing elongated objects 26
to the storage system 10 using multiple points of attachment provide substantially
fail-safe safety measures for preventing an accidental or a wrongly intended

release of an elongated object 26 from the rack structure.

[0092] In a manner readily apparent to one skilled in the art of storage systems, a
method of usage of the storage system 10 of the present invention is as follows.
To mount an elongated object 26 such as, for example, an elongated H-beam
member, at a desired storage position in the storage system 10, a mounting
bracket 22 is first fastened at an end of the elongated object 26 using suitably
sized threaded fastener and nut combinations 86. If not already provided for,
suitable apertures may have to be bored through a portion of the elongated object
26, proximal its distal end thereof, to allow the fastening of the mounting bracket
22 to the elongated object 26.

[0093] As illustrated in FIG. 8, the end of a hoist cable 94 from an overhead crane
115, or the like, is then coupled to the mounting bracket 22 using, for example, a
U-link and bolt combination 98. The elongated H-beam 26 thus coupled to the
overhead crane 115 is then lifted from the ground in a substantially upright attitude
and brought proximal a desired vertical storage position 18 in the storage system
10 such that the outer surface 90 of the first portion 80 of mounting bracket 22 is
oppositely facing the longitudinal abutment face 40 of the upper support member
14, as illustrated in FIG. 9.
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[0094] Hook 36 of the auxiliary support 20 is then engaged in hooking hole 92 of
the mounting bracket 22, followed with the lowering down of the mounting bracket
22 and elongated object 26 assembly until essentially suspended through the
auxiliary support 20, as illustrated in FIG. 10. The mounting bracket 22 and
elongated object 26 assembly thus secured and freely suspended through the
auxiliary support 20, allows a natural alignment by gravity of the corresponding
pairs of anchoring holes 44 and 46 and 87 and 88 of the upper support member 14
and mounting bracket 22 respectively. The vertically oriented, anchoring slot holes
44 and 88 allows for a slight vertical distance variation between the static upper
support member 14 and the mounting bracket 22 and elongated object 26
assembly. A pair of threaded fastener and nut combinations 86 may then be

inserted therethrough and tightly fastened in place, as shown in FIG. 11.

[0095] The flexible tying element 24 may then be engaged through the pair of
open slots 68 and tied around a portion of the circumference of the elongated
object 26 such that the latter is firmly abutting against the lower support member
16, as illustrated in FIG. 12. Finally, the hoist cable is loosened and the U-link 98 is
removed. Thus, the elongated object 26 is firmly held in place, with its weight
distributed through the auxiliary support member 12 and the upper support
member 14,

[0096] To remove an elongated object 26, such as the H-beam mentioned above,
from its vertical storage position 18 in the storage system 10, the sequence of

operations described above may be executed in reverse order.

[0097] In an alternate embodiment (not shown), additional pairs of adjacent,

elongated open slots are downwardly extending from the upper edge of flange 59
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of each upper support members 14 of the storage system 10. The distance
between each open slot within a pair being relatively wider than the distance
between a pair formed by an anchoring slot hole 44 and anchoring hole 46
provided through flange 59 of an upper support member 14, each open slot within
a pair may be equidistantly provided on each side thereof. Thus, the additional
pairs of open slots provided along each flange 59 of the plurality of vertically
spaced apart upper support members 14 allow the storage of two, or more,
relatively shorter elongated objects 26, one above the other within a common
vertical storage position 18. The present embodiment allows an optimized usage

of the storage space within the storage system 10.

[0098] In a variant, the proposed storage system 10 may be used with elongated
objects that abut laterally against each other to form a protective wall, for example
to shield from explosions caused by dynamite or other explosives. The elongated

objects could then be made of concrete or other suitable material.

[0099] Although the present invention has been described hereinabove by way of
exemplary embodiments thereof, it will be readily appreciated that many
modifications are possible in the exemplary embodiments without materially
departing from the novel teachings and advantages of this invention. Accordingly,
the scope of the claims should not be limited by the exemplary embodiments, but
should be given the broadest interpretation consistent with the description as a
whole. The present invention can thus be modified without departing from the spirit

and nature of the subject invention as defined in the appended claims.
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WHAT IS CLAIMED IS

1. A storage system for storing an elongated object in a substantially vertical
orientation relative to a ground surface, the storage system comprising:
a rack, the rack including a supporting structure, a first member
supported by the supporting structure above the ground surface and a
second member supported by the supporting structure above the ground
surface higher than the first member;

- a first mounting element securable to both the elongated object and to
the first member together to mount the elongated object to the first
member; and
a second mounting element securable to both the first mounting element

and to the second member together.

2. The storage system as defined in claim 1, wherein the second mounting
element includes an elongated and flexible element removably attachable to

the first mounting element.

3. The storage system as defined in claim 2, wherein the elongated and

flexible element includes a chain.

4. The storage system as defined in claim 2 or 3, wherein the second
mounting element includes a tension adjuster for adjusting a tension in the
elongated and flexible element when the first mounting element is secured

to the second mounting element and to the first member.

5. The storage system as defined in claim 4, wherein the tension adjuster

includes a flexible element mounting bracket, the elongated and flexible
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element being secured to the flexible element mounting bracket, and a
fastener securing the flexible element mounting bracket to the second
mounting element, tension being applied to the elongated element by
fastening the fastener to vary a distance between the flexible element

mounting bracket and the second member.

6. The storage system as defined in claim 4, wherein the tension adjuster
includes a variable length element provided along the elongated and flexible

element.

7. The storage system as defined in any one of claims 1 to 6, further
comprising a third member supported by the supporting structure above the
ground surface lower than the first member and a third mounting element
securable to both the elongated object and to the third member together to

mount the elongated object to the third member.

8. The storage system as defined in claim 7, wherein the third mounting
element includes a flexible tying element for tying the elongated object to

the third member.

9. The storage system as defined in claim 8, wherein the third member
includes a third member abutment surface for abutting the elongated object
thereagainst when the flexible tying element ties the elongated object to the

third member.

10. The storage system as defined in claim 9, wherein the third member

defines a pair of spaced apart slots for inserting the tying element thereinto.
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11. The storage system as defined in any one of claims 1 to 10, wherein
the first mounting element includes a mounting bracket defining first,
second and third portions, the first portion being configured and sized to be
releasably attached to the first member and to the second mounting
element, the third portion being configured and sized to be releasably
attached to the elongated object and the second portion extending between

the first and third portions.

12. The storage system as defined in claim 11, wherein the second

portion defines a hoisting aperture for securing a hoist thereto.

13. The storage system as defined in claim 11 or 12, wherein the third
portion defines at least one fastening aperture for receiving a fastener

therethrough to fasten the third portion to the elongated object.

14. The storage system as defined in any one of claims 11 to 13,
wherein the first portion defines an anchoring aperture and the first member
defines an anchoring slot, the anchoring slot and apertures being in register
with each other when the elongated object is stored to allow fastening of the

mounting bracket to the first member with a fastener.

15. The storage system as defined in any one of claims 11 to 13,
wherein the first portion defines an anchoring slot and the first member
defines an anchoring aperture, the anchoring slot and apertures being in
register with each other when the elongated object is stored to allow

fastening of the mounting bracket to the first member with a fastener.

16. The storage system as defined in any one of claims 11 to 15,
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wherein the second and third portions are defined together by a single first
plate and the first portion is defined by a second plate extending

perpendicularly to the first plate.

17. The storage system as defined in any one of claims 1 to 16, wherein
the supporting structure includes substantially vertically extending columns

supporting the first and second members.

18. The storage system as defined in any one of claims 1 to 17, wherein
the first and second members are substantially elongated and horizontally

extending.

19. The storage system as defined in any one of claims 1 to 18, further

comprising a catwalk extending substantially adjacent to the first member.

20. A storage system and beams assembly supported on a ground
surface, the assembly comprising:

a rack, the rack including a plurality of support columns, a first member
supported substantially horizontally by the support columns above the
ground surface and a second member supported by the support
columns substantially horizontally above the ground surface higher than
the first member;
a plurality of elongated beams positioned in a substantially vertical
orientation relative to the ground surface,
a plurality of mounting brackets each removably attached to one of the
elongated beams and to the first member; and
a plurality of elongated flexible elements each secured to the second

member and each removably attached to one of the mounting brackets.
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21. The assembly as defined in claim 20, further comprising a third
member supported by the support columns substantially horizontally above
the ground surface lower than the first member and a plurality of flexible
tying elements each tying a respective one of the elongated beams to the

third member.

22. The assembly as defined in claim 20 or 21, further comprising a
plurality of tension adjusters each between the second member and a
respective one of the mounting brackets to selectively adjust tension in the

elongated flexible elements.
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