WO 02/ 24030 PCT/ EPOL/ 10954 SHELVI NG Description The invention relates to
a structural nenber for shelv- ing (structural shelving nenber),

parti cul avdy2243@ col unm or transverse crossbar for steebPCERROIVIODH).

Ordi nary shelving conprises an arrangenent of vertical columms (uprights)
and horizontal crossbars (connecting bars) and brackets or other rods
carrying palettes or shelves for storage of goods. Structural nenbers of
various profiles have been used for the columms, transverse crossbhars and
other rods of such shelving. The tejp,yfile" is used hereunder to
designate the shape of the structural nmenber in a cross-sectional area
perpendi cular to the I ength of the nenber. Such structural nmenbers can be
manuf act upegetigaibhat roller-mlled sheet netal which is nmetal -fornmed by
roll-form in cont i nuoys bendi ng b¥ means of rolls) to formthe struc-
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singl e | ager theskedimirt, altransverse crossbars and other rods of such

shelving. The term "profile" is used hereunder to designate

the shape of the structural member in a cross-sectional area
perpendicular to the length of the member.

Such structural members can be manufactured from flat
roller-milled sheet metal which is metal-formed by roll-form-
ing (continuous bending by means of rolls) to form the struc-
tural member of the desired profile. The prbfile is the same
over the entire length of the structural member. An example
for roll-forming of structural members from sheet metal is
disclosed in EP-A-0 715 974.

A large number of attempts for optimising the efficiency
of use of material and the load carrying capability of such
structural members are described in the literature. For exam-
ple, DE-A-24 59 421 discloses a double-T-profile for use as a
crossbar in steel shelving. This profile comprises parallel
upper and lower flanges connected by a web. It is shaped from
a single sheet metal in a way that the upper and lower
flanges which are stressed relatively high consist of two
layers of sheet metal whereas the web which is stressed rela-
tively low consists of only a single layer of sheet metal.
The two sheet metal layers of the upper and lower flanges are
each obtained by folding from a single metal sheet. DE-A-24
21 918 shows a similar member having a separate strip of

sheet metal inserted between the two layers of each of the



The two sheet netal |ayers of the upper and |l ower flanges are each
obtained by folding froma single netal sheet. DE-A-24 21 918 shows a
simlar meobze40B@vi Nng a separate strip of sheet netal i nBeTERU/eIMmeen the
two | ayers of each of the WO 02/ 2403Q. RCTLEPO1/10954 2 upper and | ower
flanges to further reinforce the structural nenber. Further structural
menbers for shelving and made from single layer or multilayer sheet netal
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web. The profile is the same over the entire length of the
member. DE-C-195 25 347 and WO 99/05380 disclose structural

steel members for use in car bodies and in buildings, which

have reinforcement plétes welded thereon. The one disclosed
in WO 99/05380 is filled with concrete.

It is an object of the invention to provide a cost effi-
cient structural shelving member with ‘further optimised use
of material and optimised load carrying capabilities. It is a
further object to provide a manufacturing method for such a
structural shelving member.

These objects are solved by the structural shelving mem-
ber of claim 1 and the method of claim 9.

In optimising structural shelving members of the prior
art, attention was mainly paid to optimising the profile
which was kept the same over the entire length of the member.
The invention, however, is based on the idea to impart dif-
ferent profiles to different portions in lengthwise direction
of the structural shelving member. This takes into considera-
tion that different lengthwise portions of a structural
shelving member carry different loads. For example, the indi-
vidual portions of a shelving column each carry only the load
of the shelves above them and thus, the load decreases from
the bottom to the top.
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livery and transport and is only assembled at its final des—
tination to save transport volume, its high weight can cause
shipping costs to exceed manufacturing costs. An efficient
use of material in accordance with the invention lowers the
weight of shelving in relation to its load carrying capabil-
ity and thus reduces costs of manufacturing and transport.

The subclaims are directed to preferred embodiments of
the invention.

Subclaims 2 to 4 relate to preferred ways of intercon-
necting the reinforcement strip and the profile bar.

An embodiment according to claim 5 has the particular
advantage that thé reinforcement strip does not affect the
look of the shelving.

Claims 6 to 8 relate to more explicit embodiments of
structural members for shelving combining an efficient use of
material with high load carrying capability.

Claims 9 to 13 relate to economical methods for manufac-
turing a structural shelving member in accordance with the

invention.

Preferred embodiments of the invention will now be de-
scribed in connection with the drawings, wherein

Figure 1 shows heavy load shelving,



the invention. Subclains 2 to 4 relate to preferred ways of intercon-
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2 and 3 show a schenatlc representation of two different installations for
manuf act ur i ng Bitguka o alshsiws @ Wgangeieises crasd Fiagure 4 shows a transverse
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are dlfferent ura menbers e of “steel I on of
a bottom face of each column 1. An engagement plate 10 is

welded to each side face of each transverse crossbar 2 and
has hooks | (not shown) for engagement with holes (not shown)
in the columns 1. The columns 1, transverse crossbars 2,
bracing struts 4 and depthwise rods 5 are different struc-
tural shelving members made of steel. Each portion of a
shelving column 1 carries the Eart of the shelving load aboﬁe
itself. Thus, the buckle load on the column 1 increases from
the top to the bottom of the column. This course of load is
taken into account in the profile of the column 1.

Figure 1 also shows the profile of the column 1 in
cross-section perpendicular to the length of the column at
two positions. The column 1 comprises a profile bar 11 ex-
tending over its entlre length The profile bar is made by
roll-forming from sheet metal~and has the same hollow profile
over its entire length. The hollow profile is not entirely
closed because each column 1 has a slit 8 along the entire
length of the column where the columns 1 face each other
along the narrower sides of the shelving. The bracing struts
engage the slits 8 and are fixed therein by welding or screw-
ing.

The profile in the upper portion 6 of each column is ex-
clusively defined by the profile bar 11. The lower portion 7
of the column 1, however, comprises two additional reinforce-
ment strips 12 extending along the length of the column and

fixed to two opposite inner walls of the profile bar 11. The



shelving colum 1 carries the part of the shelving | oad above itself.
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In the present embodiment, the upper portion 6 without
reinforcement strips 12 extends over 4/5 or more and the
lower portion 7 having reinforcement strips 12 extends from
the foot plate 9 over about 1/5 or less of the length of the
shelving column. In heavy load shelving being 12 m high or
more, the reinforcement strips have a length of up to about
2.5 m. ‘ |

Figure 2 shows a schematic diagram of an installation
for manufacturing the columns 1. Also shown is the profile
section, respectively formed in the different steps of the
manufacturing process. The installation comprises a levelling
machine 21, having a coil 22 of a first sheet metal 23 and
two coils, one 24 of which only being visible of a second
sheet metal 25. The levelling machine 21 uncoils the sheet
metals 23, 25 from the coils 22, 24, straightens them and
supplies them parallel to each other in the same direction.

The installation further comprises connection and roll-
forming means 26 in which individually cut strips of the sec-
ond sheet metal 25 are connected to the first sheet metal 23
by welding or clinching. Prior to or after making the connec-
tion, the first sheet metal 23 is roll-formed to form the

profile of the profile bar 11.
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Figure 3 shows a modification of the installation of
Figure 2. That modification comprises two different levelling
machines 31; 32 for supplying the first sheet metal 23 and
the second sheet metal 25 from opposite directions. As in the
embodiment of Figure 2, the sheet metals 23, 25 are uncoiled
from respective coils 22, 24 and are straightened. Roll-form-
ing and cutting means 33 are provided for giving the first
sheet metal 23 the profile of the profile bar 11, cutting it
to the length of a column 1 and supplying it to connection
means 34. The connection means 34 are supplied from the oppo-
site direction with two parallel strips of the second sheet
metal 25. These strips are inserted from the front side into
the profile bar .11 made from the first sheet metal 23 and are
cut to a shorter length than the profile bar 11 by the con-
necting means 34 to form the reinforcement strips 12. The re-
inforcement strips are fixed to mutually opposite inner faces
of the profile bar 11 by welding or clinching.

Since the reinforcement strips 12 are shorter than the
profile bars 11, a portion 7 of the column comprises rein-
forcement strips whereas another portion 6 is void of rein-
forcement strips.

Figure 4 shows a side view of the transverse crossbar 2
when the engagement plates 10 are not yet welded to its two

ends. Also shown are cross-sections along lines A-A and B-B.
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metal 23 for engagenent by the transverse crossbars 2 and for fixture of
the bracing struts 4 by screw ng. Eventually, a foot plate 9 (Figure 1) is
wel ded t ovonz248@ of the conpound of first and second sheel/Epetwbst 23, 25,
where ends of the first and second sheet_netals 23, 25 are flush. In the
col- ums 1 thus manufactured, the first sheet netal 23 forns the profile
bar 11 and the tvvo strips of second sheet netal 25 formthe reinforcenent
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Cr 0Ss- sec¢aonshal ng RVEeBhA-AeagthoB.the.crossbar 2 comprise no re-
inforcement strips. Further reinforcement strips could, how-
ever, be provided at the outermost ends of the crossbar 2 to
increase the rigidity of its connection to the engagement
plate 10 and thus to the column 1.

The installation of Figure 2 or 3 can also be used for
manufacturing the transverse crossbar 2, wherein one coil
only is required to provide the second sheet metal.

In the above-described embodiments of the column 1 and
the transverse crossbar 2, the reinforcement strip 12, 42 is
made from sheet material separate from the sheet material of
the profile bar 11, 41 and is fixed on its flat side to the
latter. And the first and second sheet materials 23, 25 have
the same metal composition and thickness and differ only by
their width. However, different materials and/or different
thicknesses could also be used. It is also conceivable to
manufacture the reinforcement strip integrally with the pro-
file bar by bending part of the sheet material of the profile
bar to the location of the reinforcement strip.

Also other structural members used in shelving, such as
the bracing struts 4 and depthwise rods 5 can have the struc-
ture shown in Figure 4. Preferably, the profile bar extends

‘over the entire length of the structural shelving member
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crossbar 2 conprises a profile bar 41 and a reinforcenent strip 42. The
profil e wapn2ad3extends along the entire length of the trROBERIIEW®ISICr OSShar
2 and shows a* rectangul ar hollow prafide.in cross- section perpendicul ar
toits lengthwi se direction. The hollow profile is not entirely closed.
Nanmely, the |ower side of the profile bar 41 conprises a slit 43. The

rei nforc ri.p. 42 1 Lied .t h m__W_{ hi h i le bar
41 wher e%é%%%éeréﬁ? h%e%ﬁf@?ﬁ%ﬁéﬁlﬁesg?ééng %{Egéﬁgnto VSt :1;{'5 APtZ ole]% pfvﬁdde%o at
the slit U55tort Be2prahe flergbhr ofl thel shrudesrphr sheflvihg Impatbesf ohe
crossbar i ﬁ?%ﬁ | epgtd of; I i i 1/5
t he | engt éo;b]% e cer ossbar 2.,QThéel%@d?a%§%?E%1 portr}l%trllés ﬁ%f@%a%%é%g#%g 2/ 5
t he | engt¥eAnd HaVeF osBpapnPiEBmpeRsEndute 1 9idive M1 E iwhereukheer

rei nforcersdd 84 risgest!| dnifawst@e@brnbeapr ®d drthadvddieauterapsteppds of
t he crossfar i ncrease Pf%r$%% jty of_its connectjion {

2t 0 the
engagenen OWFW%&é§%1)¥§ﬁiEF% oo Q¥ FERhstRRF atf ol orUEEHure 2
or 3 can shsordtnfisedefont paripactusictdpkhe Ahdansiee g firies Weaf -hds , a

wher ein e il. only.Ls required to provide._t secqnd.sheet.netal . In
the abovelsRERiing shbbai deirs '51° (TR CBL BT AAAE THEY  ERsi T sares
crossbar menufrctwfidoriemeotlsfoiping, Heavy loadeshebmishecompateingl
separat e Lt ARl shegb1mate! Iilmles thecBalhbe farcAd, s ad s hyed on
its flat side to the latter. And the first and secon sheet. materials 23,
25 have EYRLIGRHE nEREFYcSHFoPIIRAT ahe2ehi Elads SRR YT ofR§LBiNIt hei r
wi dth. Homevefg thd feigatwardeeials and/or different thicknesses could

al so be used. 1t is also conceivable to manufacture the reinforcenent
strip integrally with the pro-



file bar by bending part of the sheet material of the profile bar to the
| ocation of the reinforcenment strip. Al so other structural nenbers used in
shel vi ngw@uoptMoas the bracing struts 4 and dept hwi se r odBCEHER@ob&ve t he
struc- ture shown in Figure 4. Preferabdy, the profile bar extends over
the entire length of the structural shelving nenber WO 02/ 24030

PCT/ EPO1/ 10954 8 whereas the reinforcenent strip extends over 1/20 or
1/10 to éié&ﬁ% 1/2 the length of the structural shelving nenber or the
profile bar. us, since the reinforcenent strip does-not extend over the
entire length but is only provided where the load is |argest, high
strength can be achieved at relatively |ow weight. The profile bar is

hol I ow exgept A hatrideiRe] wles1viig h&hddRr Cesmiti $iAdp or strips. And the
profile bar has a lengthwi se slit, 1.e. has an open profile which
facilitates rmanubagtutngaly grddiifeorpang.(1heavyy ) oadrahgl Wresh COPEE SI Ng
structural shelving nenbers according to the invention can typically carry
50, hi gheshéo@adsatdmaTomentdnmdal shel ving having the sane wei ght. WO
02/ 24030 PCT/EP01/10954 - 9 dains 1. A structural shelving nenber,
conprising: a adonginforeahept obticépbdn2(1%2)4orh@dretida adedondtshedieet
material (23) and a reinforcenent strip (12, 42) formed from second sheet
mat eri al W283rdmd éRbBendindy exoegdang bépng mouhtleding whentpdoftd etlar
(11, 41) for reinforcing the same, characterised in that the reinforcenent
strip (12prabilerear a(Lhal bt fehgreinfarcipg Profsamebar (11, 41). 2. A

structural shelving nenper _ac¢cording to claim1, )
characterised 1n that™ the reinforcement strip (12, 42)

has a smaller length than the profile bar (11, 41).

2. A structural shelving member according to claim 1,
wherein the reinforcement strip (12, 42) is connected to the

profile bar (11, 41) by positive locking.

3. A structural shelving member according to c¢laim 1,
wherein the reinforcement strip (12, 42) is connected to the

profile bar (11, 41) by clinching.

4. A structural shelving member according to claim 1,
wherein the reinforcement strip (12, 42) is welded to the

profile bar (11, 41).

5. A structural shelving member according to claim 1,
wherein the profile bar (11, 41) has a hollow profile and the
reinforcement strip (12, 42) is disposed within the hollow

profile.



wherein the reinforcenment strip (12, 42) is connected to the profile bar
(11, 41) by positive locking. 3. A structural shelving nenber according to
claiml, wohze®sn the reinforcenment strip (12, 42) i s conPETERU/0054 he
profile bar (11, 41) by clinching. 4- Agstructural shelvihg nenber
according to claim1l1, wherein the reinforcenent strip (12, 42) is wel ded
to the profile bar (11, 41). 5. A structural shelving nenber according to
claiml1l, wherein the profile bar (11, 41) has a hollow profile and the
reinforcenent strip (12, 42) is disposed within the hollow profile. W

02/ 24030 PCT/EPO1/10954 - 10 6. A structural shelving nenber according to
any of cl@ims® BRBYRl stelvipe| vener havragdanen§o eay @fgtdlaimdrti on
(7, 44) subjected to higher |oads and a portion (6, 45) sub- jected to

| over | oa]ds‘J'o whet®F nStRELr éi"ﬁ\aﬁ'llﬁgmshﬁvéflgl plong 1tsydiengthy G RUSELIm t he

ortion (/ 44 ected.to h her d the first nd s cond sheet
Ir[:nt eri al g Tar &%) r%‘ibéfé‘?ﬁte@etéfin glﬁﬁ‘ét gﬁl Emgr Bs PR (6 sHEPvi ng
colum co S struc shel vi ng m be ccordin to cla 6,
wherein the redl nfor %‘ﬁ%ﬁt 3. b ?‘Tf?l orr?eglelng\?végrt < gi‘lz’( 7)

but ot i yyan gpg%ma%t'm (R %rt:ggf&g'ﬁgl 14 séb"ggéea&er%eﬁ sspar

for shel vi ng I struc= tu accordin 0 claim

6, whereihddie rﬁw-tﬁ@rﬁﬂ@@taﬁa ré&&r@)sﬂe%tprn% id &&eﬁtf@éh t' on
(44) but not in adjacent portions (45) of the crossbar.

manuf act Wddith® sHddtCtmkited 1 $hetad g . (1, 2) conprising the foll ovm ng
steps: supplying a first sheet material (23), :

7. A shelving column comprising a structural shelving mem-
. \’ \ .

ber according to claim 6, wherein the reinforcement strip

(12) is provided in a lower portion (7) but not in an upper

portion (6) of the column.

8. A transverse crossbar for shelving, comprlslng a struc-
tural shelving member according to claim 6 wherein the rein-
forcement strip (42) is provided in a central portion (44)

but not in adjacent portions (45) of the crossbar.

9. A method for manufacturing a structural shelving member
(1, 2) comprising the following steps:

supplying a first sheet material (23),

supplying a reinforcement strip (12, 42) of a second
sheet material (25) parallel to the first sheet material, and

forming the first sheet material to a profile bar (11),



supplying a reinforcenent strip (12, 42) of a second sheet material (25)
parallel to the first sheet material, and formng the first sheet nateri al
to a prowoezbamso (11), WO 02/ 24030 PCT/ EP01/ 10954 - 11 ®ROPERIII0DIIE
reinforcenent strip (12) is brought toia —shorter length than the profile
bar (11) and is fixed to the profile bar. 10. A nethod according to claim
9, wherein the reinforcenment strip (12) is first cut to length and is then
fixed to the first sheet material (23) which is then forned to the profile
bar (11). 11. wRemstifodthecaraiinfpuasnsrdi rrﬁgrl]@heﬂe?)n iRe biqughtshéet a
material (23) is first fornmed to the profile bar (11) and is then
connect eFRAHIRE HeERE N f R nBlRe E?bel%lbﬁrcdﬂlﬁoanﬂeﬁ@tﬁlxﬁﬂ 50 nelgiod
accordin 03§§¥ of clainms 9 to 11, wherein the supply of the first and
second s 3% s (23, 25) is perfornmed in the same direction. 13. A
met hod according to any of clains 9 to 11, wherein the supply of the first
and second sheet materials (23, 25) is performed in opposite directions.

10. A method according to claim 9, wherein the reinforcement
strip (12) is first cut to length and is then fixed to the
first sheet material (23) which is then formed to the profile

bar (11).

11. A method according to claim 9, wherein the first sheet
material (23) is first formed to the profile bar (11) and is
then connected with the reinforcement strip (12) cut to

length.

12. A method according to any of claims 9 to 11, wherein the
supply of the first and second sheet materials (23, 25) is

performed in the same direction.

13. A method according to any of claims 9 to 11, wherein the
supplyxbf the first and second sheet materials (23, 25) is

performed in opposite directions.



