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This invention relates generally to storage racks in 
cluding members of the type generally known as chan 
nels. More specifically, it 1s directed to a particular type 
of a modified channel having at one or both end there 
of a locking arrangement to make a unitary structure 
which may comprise a deck or may comprise a rack. 

Storage racks are particularly adaptable in connection 
with the manufacture of temporary as well as permanent 
types of storage units used in warehouses and industry. 
While this application is particularly directed to easily 
erectable and disassemblable storage racks, it, neverthe 
less, can be utilized in various other arrangements, if 
desired. 

In the manufacture 4of racks for Iuse in warehousing, 
various types of materials, different loads and variously 
shaped objects such as boxes, drums, bales, etc., must 
be accommodated by the storage racks. This entails not 
only considerations involving the vertical supports and 
their designs to obtain the maximum strength, but also 
the rigidity of the ñnal structure must be recognized and 
taken into account. To obtain and develop this rigidity, 
various types of horizontal and vertical supports as well 
as cross-bracings are used. This is particularly true in 
the construction and use of storage racks where not only 
flexibility but utility as well is a requirement. 

Various types of storage racks are now commercially 
available. Generally, uprights or columns are employed 
with one or more types of cross-bracing to make an up 
right truss possessing the necessary load bearing char 
acteristics. Suitable horizontal cross-members or beams 
are connected between the trusses at desired levels to form 
storage structures of the multi~level type. The upright 
trusses and beams `forming fthe structure are locked 
together by various means such as rivets, bolts, clips, etc. 
One of the better types of locking arrangements is de 
scribed more fully in a co-pending patent application, 
Serial No. 591,759, now Patent No. 2,932,368, for a 
structural lock which is the invention of Mr. Burt E. 
Schell, Jr. 

In order to facilitate the storage of the products within 
the erected structure, cross pieces may be used between 
the horizontal beams to support and to provide shelving 
or decking on which the stores are placed. Sheets such 
as plywood or gratings made of expanded metal may be 
used for shelving or decking. Obviously, when heavy 
loads are stored, additional reinforcing of the shelving 
is required. 
The shelving or decking is often loosely supported on 

the beams so that it can drop from the beams and, con 
sequently, drop the stores. In use, objects frequently 
dumped or thrown violently on the shelving, heavy vibra 
tions, and other factors present in the plants are some 
times the causes for disengagement from the beams with 
consequent damage to the stores and structure. 

It, therefore, is an object of this invention to provide 
improved storage rack elements. 
Another object of this invention is to provide improved 

shelving or decking for storage racks. 
A further object of the invention is the provision of an 

improved storage rack. 
A still further object of this invention is to provide ele 

ments capable of supporting loads and useable either 
as an upright or as a horizontal member in storage racks. 
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An additional object of the invention is an improved 
locking arrangement primarily adapted for coupling ele 
ments of a storage rack together. 

These and other objects of the invention will become 
apparent by reference to the accompanying drawings and 
the following description. 

In the drawings: 
FIGURE l is a perspective view of a storage rack in 

which our improved structural element is used as a cross 
piece; 
FIGURE 2 is a fragmentary perspective View of our 

structural element in an assembled condition; 
FIGURE 3 is an enlarged view, in perspective, of one 

part of the structural element of the invention; 
FIGURE 4 is a fragmentary perspective View of an 

other part of the structural element of the invention, this 
part coacting with the part shown in FIGURE 3 when 
assembled therewith; 
FIGURE 5 is a perspective, fragmentary View showing 

the structural element of the invention in use as decking 
on a beam of a storage rack; 
FIGURE 6 is a section taken along line 6--6 of 

FIGURE 2; ' 

FIGURE 7 is a section taken along lines 7--7 of FIG 
URE 5; and 
FIGURE 8 is a section taken along line 8_8 of FIG 

URE. 7. 
In the preferred embodiment of the invention, the struc 

tural element of the invention provides decking or shelv 
ing in a storage rack 1‘8. The storage rack, as shown, 
comprises trusses 20 which are interconnected by hori 
zontal beams 22. The trusses 20 are built-up from cross 
members 2li, diagonal members 25 and upright members 
26. The structural element 30 of the invention is carried 
on the horizontal beams 22 and form shelving or decking 
for stores on the racks. The beams 22, as shown in FIG~ 
URE 5, may be provided with a rail 28 for carrying the 
structural element 30. 
The structural element 30, las shown in the drawings, 

comprises two parts, a channel member 32 and an as 
sociated spacing plate 34. 
The channel member 32 is generally U-shaped in cross~ 

section and extends for the desired length and, though 
preferably having an open rectangular or square cross 
section, it may have another shape provided it performs 
the function of supporting the load. The channel mem 
ber 32 comprises a web 36 having depending therefrom 
side walls or flanges 38. The longitudinal edges 40 of 
the side walls 38 are rolled to form a bead 42 which is 
longitudinally co-extensive with the channel 32. The rail 
or bead 42 is preferably formed by outwardly turning a 
part of the marginal portion 40 of the said ñanges 38 
into a tubular section 46. The edges 44 of the beadf'iZ 
almost contact the walls 38. This shaping of the channel 
member 32 provides substantial load carrying properties 
to the channel member. 
Though the beads 42 are shown in the preferred ern» 

bodiment as being-circular or substantially circular in 
cross-section, nevertheless, they can be of another cross~ 
section, as desired, to obtain the necess-ary strength. The 
channel member 32 is made of such material that the 
side walls 3S can spring apart and can be compressed for 
assembly and disassembly purposes. The walls 3S are 
restrained from movement by the spacing plate 34 as will 
be described in further detail below. In order to obtain 
additional reinforcing ofthe channel member 32, a solid 
rod shown in phantom at 52 can be inserted within the 
tubular section 46 to increase the load bearing properties 
of the channel 32. 
One or more walls 38, and, if desired, the web 316, are 

provided with an aperture 54 at each of the ends of the 
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channel 32. These apertures 54 are adapted to receive 
projecting lugs or detents 56 on the spacing plate 34. In 
the illustrated embodiment, apertures 54 are slots which 
receive the detent or lug 56; nevertheless, other means 
can be used to accomplish the same results and lock the 
spacing plate 34 with the channel 32. 
The spacing plate 34 comprises a face plate 5S and a 

base plate 60. Though the face plate 58 is adapted to 
receive Iany horizontal force at the end of the channel 32, 
yet the channel 32 can be used as a beam and then the 
face plate 58 can act as a load bearing support. The base 
60 of the spacing plate 34 is adapted to support the 
tubular sections 46 of the channel 32. The face plate 58, 
as shown in the drawings, is of such height as to match 
the height of the channel 32 while its width is substantial 
ly greater than the overall width including the tubular sec 
tions 46 of the channel 32. The width of the base plate 
>60 is suñ‘iciently large to support and seat properly on the 
rail 2S of the beam 22. 
The spacing plate 34 further includes vertically extend 

ing sections 62, 64 and 66 which are connected to the base 
plate 60 and which extend parallel to the face plate 58. 
These sections 62, 64 and 66 are spaced apart laterally 
and are proportioned to accommodate and lock with each 
>end of the channel 32. The section 64 is located inter 
mediate the sections 62 and 66 and extends vertically, it 
being of such height and width that it will contact and 
support the inner surfaces of the web 36 ‘and of the walls 
38 within the channel 32. Thus, this section 64 is adapted 
for insertion and retention within the interior of the chan 
nel 32. 

Disposed along the vertical edges of the section 64 and 
adapted for engageable relationship within the apertures or 
slots 54 on the ends of the channel 32 are the detents 
or lugs 56. When the section 64 is in alignment with 
these slots or apertures 54, the detents 56 are received 
therein, the section 64 is encompassed by the walls 38 and 
web 36 of the channel 32, and the channel 32 snaps into 
locking relationship. The lugs or detents 56 are formed 
to fit the apertures 54 in order to lock therein. Though 
the preferred modification shows the slots only in the side 
walls 38 of the channel 32, a similar locking arrangement 
can be employed in the web section 36. 

Flanking the section 64 which is encompassed by the 
channel 32 are the side sections 62 and 66. These sec 
tions are in substantially co-planar relationship with the 
section 64, but are laterally spaced apart therefrom. The 
sections 62 and 66 restrain the spreading of the side Walls 
38 of the channel 32, the edges of the sections 62 and 
66 being so disposed as to engage the tubular sections 46 
of the channel 32 upon any substantial spreading of the 
side Walls 38. 
The base plate 60 of the spacing plate 34 together with 

the sections 62, 64 and 66, hereinabove described, when 
locked to the channel 32, locks the channel 32 in spaced 
position and prevents its twisting about its longitudinal 
axis. The base plate 60 rests upon the rail 28, while the 
end of the channel 32 abuts against the inside of the face 
plate 58 which in turn will be in abutting relationship 
with the vertical wall of the beam 22. A similarly con 
structed horizontal beam 22 is provided in the back 
section of the storage rack at the same level to receive 
a spacing plate 34 locked on the other end of the channel 
32 

It will be understood that the channels 32 are placed 
in side-by-side relation to provide the necessary decking 
and support. 

Since, in the illustrated embodiment, the upper surface 
of the channel 32 ñts flush With the top surface of the 
beam 22, containers and objects can be placed into or 
removed from storage without any diñiculty or damage 
to the goods. 
Though the structural element 30 of the invention is 

described hereinabove as being used for decking, it can 
be used as an element of a storage rack with the spacing 
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plate providing a vertical support and the channels 32 
providing horizontal support for loads. ln such arrange 
ment, the structural elements will be held in parallel 
spaced relation by suitable cross pieces like the pieces 
shown at 24 and 25 of Fl'GURE l of the drawings. 

While one embodiment of the invention has been shown 
and described in detail, it will be understood that this is 
only for the purpose of illustration and is not to be con~ 
strued as a limitation on the scope of the invention as de 
fined in the appended claims. 
We claim: 
l. A structural element comprising, in combination, a 

longitudinal load supporting U~shaped channel with a 
pair of depending flanges, each flange having a tubular 
edge diverging outwardly and adapted to reinforce said 
U-shaped channel, a spacing plate which engages said 
channel, the ends of the said tubular flanges overlying a 
portion of the said spacing plate, the said spacing plate 
comprising an L-shaped member, the longer leg of said 
L-shaped member adapted to receive in an abutting rela 
tionship the end of said channel, the base of said spacing 
plate adapted to support the edges adjacent the ends of 
the said flanges of the U-shaped channel, an intermediate 
section and side sections extending from the base of the 
said spacing plate in a parallel relationship to said longer 
leg, the said intermediate section extending within the 
said U-shaped channel, a means on said intermediate sec 
tion for engaging said channel, and a means on said side 
sections adjacent the edges of said flanges, and which are 
positioned to engage the edges of said ñanges, whereby 
the said channel and said spacing plate are retained in a 
locked relationship. 

2. A structural element comprising, in combination, a 
U-shaped channel having a web and a pair of depending 
flanges, the longitudinal marginal portion of each of the 
said flanges diverging outwardly in a substantially tubular 
cross~section to form tubular edges, a reinforcing rod 
within each of said tubular edges substantially co~exten 
sive therewith, a spacing plate which engages said chan 
nels, the end of the said rod reinforced tubular edges 
_overlying a portion of said spacing plate, the said spac 
ing plate comprising an L-shaped member, the longer leg 
of said L-shaped member adapted to receive in an abut 
ting _relationship the end of said channel, the base of said 
spacmg plate adapted to support the edges adjacent the 
ends of the said flanges of the U-shaped channel, an in 

, termediate section and side sections extending from base 
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of the said spacing plate in a parallel relationship to said 
longer leg, the said intermediate section extending Within 
the said U-shaped channel, a means on said intermediate 
section for engaging said channel, and a means on the 
edges of said side sections of the spacing plate adjacent 
the edges of said flanges and which are positioned to en 
gage the edges of said ñanges adapted to retain said out 
wardly diverging longitudinal reinforced tubular edges 
of the flanges of the said U-shaped channel in a locked 
position. 

3. A structural element comprising, in combination, a 
U-shaped channel, a spacing plate which engages said 
channel, said plate comprising a substantially L-shaped 
plate having an arm and a base, the inner surface of the 
said arm adapted to receive in an end abutting relation 
ship the end of the said U-shaped channel, the base of 
the said L-shaped plate adapted to support the edge ad 
jacent the end of the said U-shaped channel, a vertical 
upright extending from edge of the said base in substan 
tial parallel relationship with the said arm and adapted 
for insertion transversely within the said U-shaped chan 
nel and a pair of spaced apart locking means flanking said 
insertable vertical upright adapted to receive within the 
said spaces the edges adjacent the end of the said U 
shaped channel member, whereby the said longitudinal 
load supporting U-shaped channel and the said spacing 
plate are locked together to provide a unitary structure. 

4. A structural element comprising, in combination, a 
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U-shaped channel in which the wall portions adjacent the 
end thereof have at least one aperture therein adapted 
to receive a snap-in detent, a spacer plate which engages 
said channel, said plate comprising a substantially L 
shaped plate having an arm and a base, the inner surface 
of the said arm adapted to receive in an end abutting rela 
tionship the end of the said U-shaped channel, the base 
of the said L-shaped plate adapted to support the edge 
portions adjacent said end of the U-shaped channel, a 
vertical upright extending from edge of the said base in 
substantial parallel relationship with the said arm and 
adapted for insertion Within the said U-shaped channel, 
one or more projecting detents on the edges of said verti 
cal upright in alignment with the said aperture and adapt 
ed to snap in Within said aperture to lock the said U 
shaped channel and said spacer plate as a unitary struc 
ture and a means adjacent the Walls of said U-shaped 
channel adapted to prevent their divergence. 

5. A structural element comprising, in combination, a 
U-shaped channel in which the Wall portions adjacent 
the end thereof have at least one aperture therein to re 
ceive a snap-in detent, a spacer plate which engages said 
channel, said plate comprising a substantially L-shaped 
plate having an arm and a base, the inner face of said 
arm adapted to receive in an end abutting relationship 
the end of said U-shaped channel, the base of the said 
L-shaped plate adapted to support the edge portions ad 
jacent the end of said U-shaped channel, a vertical up 
right extending from the edge of said base in substantial 
parallel relationship Within said arm and adapted for in 
sertion within the said U-shaped channel, one or more 
projecting detents on the edges of said vertical upright 
in alignment with the said aperture and adapted to snap 
into said aperture to lock together the said U-shaped 
channel and said spacer plate, a pair of side sections 
spaced apart and flanking said vertical upright on said 
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6 
base adapted to receive within the said spaces the flanges 
of said U-shaped channel, and detents on the edges of 
said side sections in contacting relationship With said 
flanges adapted to retain within said spaces and restrain 
the divergence of said flanges whereby a unitary locked 
end structural element is provided. 

6. A structural element comprising, in combination, a 
longitudinal load supporting U-shaped channel with a 
pair of depending llanges, each flange having a tubular 
edge adapted to reinforce said U-shaped channel, a spac 
ing plate which engages said channel, the ends of the said 
tubular flanges overlying a portion of said spacing plate, 
said spacing plate comprising an L-shaped member, the 
longer leg of said L.shaped member adapted to receive 
in an abutting relationship the end of said channel, the 
base of said spacing plate adapted to support the edges 
adjacent the ends of the said flanges of the U-shaped 
channel, an intermediate section and side sections extend 
ing from the base of said spacing plate in a generally 
spaced apart relationship to said longer leg, the said in 
termediate section extending Within the said U-shaped 
channel, means on said intermediate section for engaging 
said channel, and means on said side sections adjacent 
the edges of said flanges, and which are positioned to 
engage the edges of said flanges, whereby said channel 
and said spacing plate are retained in a locked relationship. 
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