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DESCRIPTION of the invention having the title

YMETALLIC CARRYING STRUCTURE PROVIDED WITH MULTIPLE INTER-—
LOCKING MEANS, PARTICULARLY SUITABLE FOR USE AS SHELVING
IN SHOPS, OFFICES, STORES AND THE LiKE; AND METALLIC

COMPORENTS DESIGNED FOR OBTAINING AND FORMING SAME STRUCTUREM

o b S g b 1% TR AR
T T e, e D S ATIBILS,

Inventor : Giuseppe Bel Vecchio

Filed on ' undexr XNo.

;This invention relates to a metallic carrying structure
.provided with multiple intexrlocking means, particularly
;auitable for use as shelving in shops, offices, stores and
;he like, as well as to_ the metallic components designed
for mchieving and forming said structurs.

In the field of metallic combined-element structures, parti-

cularly of the type set foxrth, it is known that a.serious
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technical problenm is involved when manufacturing and forming Q
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the uprights, the stringers and the cross-members, as well
as when these components are to be secured to one another
in order to obtain the assembling and ereecting of the
structure which must possess sufficient rigidity and stabil-
ity properties. The various manufaturers have approached
the problem to solve it according to a number of different
ways but, up to now, the combined metallic structures have
lent themselves to some critics,mainly as reg#rds the man-
ner and systems of fastening the horizontal and vertical
elements togethexr.

In the case that is of partiocular interest to the purposes
:of this invention, that is, the case where the metallic
_struoture, once this latter has been agsembledin order to
'aocomplish its funtione, substantially comprises uprighte,

gtringer—-, crosg-members, and load suppoxrting shclvea, the

.stringer— and cross-members are generally manufactured each
.into three pieces, namely a firet central elongated piece
.or bar-member and two further end~pieces which are fastened
.gby.wnlding to. the bar-member. At the end of the werking
éoperation, each stringer and each cross member has its
icentral bar member provided with the two associated end-
;hook means, which latter have to be fitted into the corre-
.sponding, conveniently shaped windows formed in the upright
:members, in order to obtain the metallic structure in the

.aspembled and erected state. It is generally not possible/

BAD ORIGINAL Q
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while the structure is being mounted, to interchange the-
.stringers and the cross members, evenz?hough these elements
may be egqual in longitudinal -size, anq this due to the fact
of the frequently recurrent differences in both the hook
means carried by said elem;;ta;-which hook means are not:
the same for the stringers- and the cross-members-‘and‘the-a
windows in the uprights which are designed to receive

the associated hook meaﬁs. 2 -

From the above, it shquld be easy to appreciate, for the
above type of structure, the main. drawbacks:that are con-
nected with the ghelving construction concerned. To sum

up, these drawbacks reside in the relative diffioculty in
obtaining the stringers and cross members with the -hook-
means welded thereto, in the relative difficulty peeuliarly
;nvolved in this type of working operation and, therefore,
in the comparatively high cost of the finished product, as
?ell ag in the differences between the attachments employed
}or the stringers and the cross members and, thereforse,

%he differcnoea in the windows ocut in the upright members,
”;hich differences do not permit interchangeapility of thei
Lross members and stringers, thus in turn increasing the

}

post of finished product.

|

The object of this invention is to obviate to the above
drawbacks and other difficulties. To this end, the invent-

#on congimts of a metallic carrying structure, particularly

! BAD ORIGINAL Qf)
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useful as ghelving structure for use in shops, offices,
stores and the likes, of the type including elements which
can be combined and fastened together, characterized in
that in said mtructure, which is of the kind wherein the
shelves or load supporting flat members are independent

of said elements and can be made to rest on the horizontal
elements of the gtruoture, said horizontal elements, that
is to say the stringers and the oross members, are construct-
ed and shaped so as to have hooks means &t their ends which
are either directly obtained from the body of said elements,
pr separste from said body to which they are fitted by

any sultable mechanical joining means, the hooks being able,
Puring the step when the assembling and erecting of the
Ltructure are sarried out, to lockingly fit, by means of
%ongruently shaped portions thereof, into associated
;indots congruently formed in the vexrtical or upright elem-
ents, whereby each horizontal element can have its central
body or ﬁar-shaped portion configurated to the most appro%

priate shape irrespectively of its own ends or hook-phapoé

lement or mechanically fastened thereto, said hooks meané

porticnsy-which are either directly obtained from each

eing also shaped to permit them to lockingly cooperate
kth the corresponding windows in the uprights, preferably
in such a manner as to enable the various stringers (the

&

horizontal front elements) to bes exchangeable with one

BAD ORIGINAL @
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another, and also the cross members (the horizontal, trans-—
verse or depth elements) to be interchangeable, as well as

to permit exchangeability of a stringer with & cross

member, and conversely,

It should be apparent that the basic principle of the
invention as defined above may lend itself to many changes
in the embodiment thersof, in relation to both the structur-
2l configuration of the gingle components of the metallic
ghelving and the type of the employed materials, as well

as with regard to the manufacture processes carried out

to obtain formation and shaping of the various components,

Vof the conserned parts thereof, and of the windows cut

in the uprights (vertical elements), all of the above

changes being able to be mede without departing from the

. scope of the inventien, provided th-a'%: said technical

. principle is utilized, and this irrespectively of the

; fact that the shelving is employed for supporting loads

. which are small, mean, or high and very high in weight.

According to a first embodiment of the invention, which
is particularly suitable when used to support low loads,
each upright element is provided with at least a series '
of alighed front windows and at least a series of align-
ed side windows, each window of the firgt series being
advantageously of & quadrilateral configuration and provid-

ed with notches at its ends, whereas each horizontal g 5
PAD ORIGIMNAL g}}
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element pas an appropriate cross~section of its body, from
the opposite ends of which there is obtained by bending,
_punching or the like operation, at least a hook formation,
the plane of which hook is perpendicular to the main plane
of the associated element, each of said hooks being provid-
ed with a lower Blot which is designed to be located in a
respesctive portion of the corresponding window in the
.upright element, when the metallic structure is being
iassembled, and this in order to achieve the most favourable
gmode of interlocking between a hook and & window; the
. structure being able tq be completed, if desired, by means
iof rivets, nails, fastening pins or the like fasteners
which can be fitted into corresponding holes formed in
both the ends of each horizontal element and the asgociat-

i
1
|
I
T
I
H
i
i

éed flanges of the upright element, to thus increase safe

l

lécking in position of the various components and, therefore,

i ,
eXigure increased stability of the structure.

According to ancther form of the_invention, each horizonﬁ
tal element is oconstituted by coupling and pechan;callyf;stening
fo.gether at least a central body or bar-shaped member .
amwd. at least a hook provided at each of the opposite ends
of said barj there being preferably provided for each end

of the bar one pair of opposedly disposed hooks which are

fastened, in a facing relationship to one another, to the

- - - -
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each comprised of a plate or the like having at least one
wing or flange which is beﬁé éver withrrespect to its own
main plane, said plate being providéd with holes or the
-like for the mechanical connection to saidrend of the
'central bar; éach flange qf the hook being first insefted
Vin a direction perp;ndicplar to the associated part -provid_
'ed with a corresponding holefrof the upright element, to

ébe then rotated in such a manner as to cause it to be paral-
élel to, and tightly_fitted against said part of thé up:ight,

‘while the main plane of the hook, which was previously
i - -

iparallel, has become now perpendicular to same part of
gthe upright, so that between each opposedly facing pair of

iflanged hooks, so clamped to the upright, there can be in-
, - ,
|

iserted the associated end of said central bar of the cor-

iresponding horizontal element, which end is theh méchanjically
locked by, for example, threaded means or the like, against |
said flanged hooks, that are thus securely held in place

in the respective upright window; the concerned horizontai

!
lement constituting thereby- a single one-unit which ia:
' |

ffective for connecting, stiffening and suppbrting the
metallic strﬁcture, to the formation of which structure
said horizontal element cooperates together with the other
horizontal elements, which are equal or different with

respect to one another and the vertical elements. BAD ORIGINAL

Pccp;ding to a further feature of the invention, in a metal-
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lic structure particularly suitable for ensuring high
carrying capacities, each hook consists of a lengtﬁ of
an angle iron or the like, comprised of at least a webd
and a flange of preferably flat oonstitution, which can
fit to any type of vertical struotural.aectién or upright
member capable to achieve & tighf engagement with said
hook, and which are p?ovided with openings giving passage
to means designed for ensuring interlotking of said hook
~and said upright member, as well as with lugs or the like
which are bent outwardly with respect to the upright, and
which are designed for cooperation with means permitting
the associated end of the central bar of the horizontal
"element to be mechanically fastened in position, so &s to
have same element constructed in its integrity.
According to still another feature of the invention,
“the flanged hooks which are able to be fastened to the up-
.right member, can cooperate edch with metallic diagonal
ésections serving as-means-for bracing and strengthening,
iin a transverse direction, said struocture, said hooks

being capable to cooperate with the corresponding profile
1 .

i
isectiou by the aid of mechanical locking means, such as

!

;threaded means, said profiled elements being only constit-

:uted by cross members.
i
: According to & further feature of the invention, the

jflanged hooks which are able to be fastened to the upright
: BAD ORIGINAL
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member, are each provided with a number of openings in the
web portion thereof, some of said openings being to coope-~
rate with means effective for locking in position the as-
sociated ends of profiled bracing elements, and some other
with means for locking in place the associated ends of
-the structural gide elements, namely the cross elements.
The above and other features of this invention will
.be ready apparent from the following description when
-taken in connection with the annexed drawings which show,
-as a non regtiictive example .only, some embodiments of
.the invention, and in which:
.= Pigure 1 is a partial rear view, in vertical elevation,
-of a-metallic structure. according to the invention, and
.. showing & first embodiment of both the horizontal elements
:and the upright member, as well as of the associated hooks,
. this embodiment being particularly useful when normal
-Eloadsuaro to be supported;
-~~;--Figuro-2_is_a-horizontal.nrosseseotion view of the

-+-stracture-in fig. 13 - . . . . .

1= FPigure 3.is.a partial side view, in vertical elevation,

| of the structure according to figures 1 and 2, as seen in

;the direction of arrow X in figure 23

1

}.- Figure 4 is & perspective view showing pam of a metallic

. anright menber the same as depicted In the above figures;

r

f Figure 5 is a partial, perspective view of the upright
f | BAD ORIGINAL
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member in fig. 4, also showing associated parts of two
horizontal elements of the structure, these latier elements,
‘which are still in a disconnected condition, being equal

to one another, the lower element being disposed in the
coupling-permitting direction, in preparation of becoming
a stringer member, and the upper element being disposed

_in the coupling direction, in preparation of becoming a
_orosu—member;

- Figure 6 is a partial ;ersyectiva view showing the coupl-
;ing of & particular type of universal hook with a plain
wall upright element, this hook and the associated sentral
‘bar members (not shown) being especially suitable for

supporting high loads:together with the related structure;

.~ Figure T is a partial view of the structure, showing a
%stringer formed by mechanically coupling two hooks, the

ésame as those shown in figure 6, with the oentrgl bar member;
i- Figures 8 and 9 are views of the oconoerned hook, taken
‘,:in.ihoudiroctions of -the arrows Y and 2 respectively, in
ﬁfiguro 8y . .

- Figure 10 is a disgrammatic sectional view of an other

.ﬁ;pe of mechanical lockihg system to hold the associated

ind of the central bar—-shaped portion of a stringer locked
!

?gainst the lugs extending from the hook viewed in fig. 63

} Pigures 11 to 16 are diagrammatic views taken in the

1 &

direction of arrow Z in fig. 6 and showing the coupling @
. LoEumiNAL
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of a central bar member having different cross-sections
with respect t6 the associated hook_locked againg the
reagpective upright member;

-~ Figure 17 is & perspective rear view, in vertical elevat-
ion, of part of an uvwpright member, with plate-shaped, flang-
ed hooks of which two non-restrictive embodiments are shownj
- Fig. 18 is @ ho:izont;l cross-sectional view throughr

fig. 17, only showing the fastoniné of the oppositely dispos-
ed hooks to the upright element, and the mecheanical iocking
in position of the hooks at the associated end Af the
central bar-like portion of an horizontal elément (a cross-
member in this case);

= Figure 19 is a cross-sectional view like that in fig. 18,
wherein the hooks are each provided with a double flange;

~ Figures 20 to 23 are diffe;ent enbodiments of the

;flanged hooks;

~ Figures 24 to é6 are, respectively; a rear view in vertic-
B ;;_glqygt;gg,'g_a;dgmyiey, and a horizontal cross-sectional
Jview, of part of a structure, wherein the flanged hooks .

_{baye their larger portion provided with a number of openings

for holding in place both the associated eml of a cross element

|
jand the end or ends of associated bracing iron-sectionsj

= Figure 27 is a perspective view of part of a metallic

upright member acocording to a variation wherein all of the

1 .

gwalls of the upright element are provided with associated -7 iiluine

s
coh iR SR
e U R



0044282

- 12 -

rows of windows;
- Pigure 28 is a perspective view of part of a metallic
stracture according to the invention modified as in figure
27, wherein the horizontal elements are congruently modified,
in this oase possibility being given of coupling the
stringers at their front side and both the c?oss members
and the bracing bars at their latersl sides; and
- Figure 29 is & perspective detail view showing diagram-
matically the cooperation of a supporting shelf with the
associated pair of stringers festened by hooks to the up~
right members of the structure.

Referring now to the annexed drawings and firstly to
figures 1 to 5 and fig. 29, there is shown in said figures
a first embodiment of the main components of a metallic
gtructure according to the invention,and,consequentlg a
first -though partial- embodiment of the structure itself
which is in this casempreserfdiive of a metallia shelving
_‘ponst;ugtiqn-dpntgged for supporting comparatively low
oads.

_S8id components comprise the vertical or upright

rlgment 4, the horizontal elements, that is the stringer B
}nd_q:osl-ngmbqr C, the front side of the structure being

.és seen in the direction of the arrow V. The upright member

A has in this case a hollow, T-ghaped Ccross-section and it
L oAR AR AnR eEee Al

gonpriscl, therefore, a front wall 10, two opposite paralle%

BAD ORIGINAL
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'gide walls 12, 14, two coplanar rear walls 16, 18 parallel

to wall 10, two rear walls 20, 22 parallel to one another
~and perpendicular to wall 10, as well as two rear rims 24,
26 which are coplanar and parallel to rear wall 10. Said
‘upright member A may be of any appropriate size, and may
“show changes in its propertions.

The front wall 10 Af the upright element A is provid-
‘ed at its mid-portion with a row of aligned windows 28
‘which are of relatively wide, guadrilateral-shaped cpnfigur-
‘ation,.the vertical opposite gides of sald windows 28 hav-~
;ing notches 30, 32 cut out therein for pérmitting insertion
‘of the associated front hook means carried by the stringers,
gaa seen in figure 28 and explained later. In addition to
;the row of windows 28, the upright A ig in this case provia-
fed with two parallel and opposite rows of windows 34, 36
éwhich develap!all-.along the length of the upright element
%and which are formed at jhe eornorSVBB, 40 of same upright
jelement.
Moreover, the walls 20, 22 and the walls 16, 18 havef
gpspciaﬁeq“:ows o;ra};gned, conveniently spaced apart holés

42, 44 and 46, 48 formed therein, respectively. The windows

134-36 are designed for receiving the hook members carried

;
!

by the horizontal elements, while the holes are designed

to receive rivets, safety pinse, or the like wmieans which

1
i

%qre effective for increasing safe interlocking of the various
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couponents whereby increased stability of the structure
is also ensured.

Aocording to an important feature of the present
.invention, each horizontal element B-C (the horizontal
.elements may be either equal to, or different from one
.another in both their shape and dimensions) has a central
body or bar-like portion 50 the cross—section of which
comprises, as is seen in figs 1, 3 and 5 for this example,
.8 web 52 of comparatively great height,which Qill occupy
.a vertical position when the elements are clamped to the
.asgociated upright members, said wed 52 being provided
.at its top side with a rim 54 having a bent-down edge 56,
: there being defined, therefore, & channel-like space 58
. which extends all along the body 50, the web 52 having

,imoraover,at its bottom side,a flange, rim or tile-shaped,
éupwardly directed portion 60 which terminates in a lip
aiéaﬂthat ie parallel to bent portion 56 and thus to the
web 52, the portions 54, 56 and 60, 62 being opposed to
.{.ane_snother with respect to said web.

_Esch end 64 of the body 50 is so constructed as to

1 include the hook meang shown at ¥, in the example depicted,

ﬂthe upper and lower hooks F1 and F2 respectively, being
§ integral with the bar-shaped portion 50 from which they
have been obtained by bending the sheet material of elem~

i
i ent B, s2id hooks means extending from the web 52 in a
|

BAD ORIGINAL O))
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direction towards the portion of this latter which is
provided with rim 54 and the bent-down edge 56. The hooks
F1 and F2 are coplanar and perpendicular to said web, and
they are shaped in guch a manner as to define, at the
‘bottom of their bending edge, lower slots 70 which are
designed to cooperate with the associated lower portions
of windows 34, 36 when the elements B~C are being clamped
to the upright element A. In this example, each end 64
pf the web 52 has through holes 72 formed therein, which
ﬁéles are designed to be brought in register with correspond-
;ng holes formed in the upright element when the hotizontal
members are clamped to this latter, so that, once the horizontal
;lements have been aspembled and then attached to the up-~ -
fight membems, it becomes possible to insgert in the holes
_ ;rovided in said horizontal elements and thus in the holes
%ut in the upright element, drop-safe pins 80, the heads
?2 of said pins being made to firmly rest against the
.io§;e!29g§%§g"port;9n of the horizontal elements, wereby

safe logligg ip_polition of the structure is increased, as

‘lregdy_saié?ha;e;n above.

As it should be ready apparent, the metallic shelving

¢onstruction G, of which & partial, perspective view is

¢iagrammatically shown in figure 29, is assembled, in a

known manner, by causing the stringer members B and the
i &
1

ocross members C to engage with the upright members A, while

BAD ORIGINAL
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the flat members X are hadorto rest on the gtringers B
(and possibly on the cross members C, when the stringers
and the cross members are coplanar); in this case, the
stringere B supporting the load carrying, flat members
by means of the tile-~ghaped portions 60, 62.

In order to get the siringer members B engaged with _
the upright members A, it merely requires to cause the
pair of hoeks F1 and F2 carried at each end of element B,
to enter the corresponding pair of windows 34, 36, and
~then to fit, if necesssary, the drop-safe pins 80 into
the corresponding holes in both the stringer~ and the:
upright members. Due ito the particular configuration of
the componenta shown, the hollow or empty space (existing
‘between the hook F1 and the region where the rim 54, 56
joommencea) in each gtringer element, will permit the walls
512, 16 and 14, 18 of each upright member toc enter the
:above said cavities thus allowing the stringer members
to become aligned #27°39 another and as contained in a

. giz;gle, common Wfront Vplrane.

- A gimilar procedure will be followed when the cross-.

%mombcrs G are to be engaged with the upright membere A,
énanoly, the hooks F1, F2, which s&re the same as those
gdiscussod above, are caused to enter the corresponding
;windowl 34, 36 in the upright members, which windows are

joffset with respect to the windows receiving the hoqks , ﬁh

 mmemuarar A
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carried by the stringer members, the remainder of the
assembling operation being equal to what described herxein
above, as & result of which,at the end of gaid operation,
there is obtained a rugged metallic structure wherein th&
gtiffness is ensured by the coupling of the stringers and
ﬁhe cross members, with the upright members and the drop
ﬁooks, the stringers iﬁd the cross memﬁera being perpendic-
ﬁlar to one anothexr. As it can be see and already explained,
there exists no welding zone to connect the hooks to the
;entral bar-shaped prortion of the horizontal elements, in
gs much as, in the example shown, each of said horizontal
;lenent has been obtainodras & gingle body unit, appropriat-
ily cut, shaped, bent and punched out, so as to obtain the
;eapective stringer and the respective cross-member having

!

Ehe desired configuration which includes the central bar
Lnd the end hook means. Since the horizontal elementis are

equal to one another, they can be interchanged without any

diffiounlty, and should the length of the stringers be the:

o

pame as that of the cross membirs, then interchangeabilit

pould involve algo the change from the stringers to the

oross members and conversely.
By referring now to figures 27 and 28 (figure 28 show-
ing the elements in & disconnected condition and the hooks means

g8 being different from one another to give an illustrative

r

rxamplo pnly)l it will be seen that the metallic upng%}tm ORIGINAL
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member A1 is of quadrilateral-shaped, hollow cross-~section,
wheredy there existz the front wall 10, the side walls 12,
14 and the rear walls 24, 26, these latter walls being
coplanar and separated from one another by the intervening
longitudinal window 90 which extends all along the develop-
ment in height of the upright member. All of the walls of
upright element A1 are, in thie case, provided with associat-
ted series or rows of windows designed for permitting
connection with corresponding hooks carried by the horizontal
elements. More precisely, the wall 10 has & row of front
wihdows 28 which are of gquadrilateral ghape and include
.the notches 30, 324 the mide wall 12 has & row of windows
.29 equal to windows 28% the wall 14 & row of windows 31
wvhich &lso are equal to windows 28% and the walls 24, 26
have rows of windows 33 and 35 respectively,which are
‘elongated and narrow in shape.

In this case, the stringers B1 consist each of a cen-
;tral bar-ghaped member 51 and are of L-shaped cross—
section. The opposite ends 64 of each stringer B1 arw

_ |provided each ﬁith a paif of hook means F3, F4, each of
I

| these hooks F3, F4 having a portion 96 coplanar to the

‘web 52 and & portion 98 which extends away from the wed

152 in a rearwardly direction, that is, towards the flanges

i100 of the central bar of the horizontal element. The

r

;portions 98 of the hooks F3, F4 are rearwardly deplaced
BAD ORIGINAL @
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in position to the smame extent, so that the associated
lugs are coplanar and parallel to the web 52, the amount
by which the front surface of each lug is rearwardly de-
placed in position with respect to the rear surface of
the web 52 being substantially equal to the thickness of

- the wall 10 of upright member A1, which thickness is
substantially the same for all of the walls 10, 12,' 14,
24 and 26, A it can be seen from fig. 28, the pair of
hooks F3, F4 provided at the end of each hozontal element
show a C—sghaped disposition, so that, the two C being

. turned up éide down with respect to one another, the

. agsembling of the stringers B1 can be effected by causing

. the hooks F3, F4 of a stringer to fit into the two cor-

{ responding upper windows 28, and the hooks F3, F4 of the

next following astringer,to fit into the two corresponding
i
lower windows 28 (when looking as at figure 28, the first

stringer is the one at the right side, and the sscond
stringer is the one at _the left side). i
- In thig manner, there is obtained the locking in i
podition of all the front stringers that are required, a%
well as of the rear stringers which are to be fitted to ;
the rear upright members of the shelving structure. |

With regard to the cross-members, in the case shown

in figure 28, use may be made of the flanged hooks M1 and

M2, which are equal to one another, while the hooks M3
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and M4, that are also equal to one another, have been
shown as a variation of the former ones.

Each hook M1, M2, M3, M4 consists of a metallic,
.quadrangular-shaped, main plate or flange 110 from an
homogeneous end edge 112 of which the flanging 14 extends.

In the case of hooks M1, M2 the flanged portion is,
for each concerned hoof, formed of a palr of bant-out
edges,whereas, in the case of hooks M3, M4 there is a
:single bent-out portion only.
| Each plate 110 is provided, in the case of the hooks
M1, M2, with holes 120, 122, 124, and, in the case of
%hooks M3, M4, with holes 124 only.

; During assembling operations each cross member is
obtained, as better shown in figures 18, 25 and 26, by

I

i
i
|
|
{fastaning,to the ends of the central bar-like portion,
!
}the hooks M1, M2 or the hooks M3, M4, said fastening
operation belng arried out by the aid of threaded means
such as boltis or the like which are effective for mechanic~-

i
ally lokcking the hooks against the associated ends, which
1

is effected by utilizing the holes 124 in the hooks and

the corresponding holes in said ends. The fastening of

the hooks to the ends concerned takes place after the hooks
M1, M2 or M3, M4 have been fitted into the associated wind-
ows 33, 35, this being made by first inserting the flanges

114 in the openings (the plate 110 being then parallel to
BAD ORIGINAL
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the walls 24, 26), and thereafter by causing the hooks

to rotafe inwardly until the flanges 114 are brought in
tightly contact with the walls 24, 26 whereby the plates
110 are now oboupying a position perpendicular to that
of said walls, so that the plates 1%0 of each pair are
parallel to one another to allow the associaited end of
the central bar—shaped-gembar to be fastened in place

by inserting same end between the plates and then bolting
it down. The holes 120, 122 of the plates Mi, M2 are for

the locking in position of the associated ends of the

- diagonal members 130, 132 (fig. 25) which are designed

- for bracing the sides of the shelving structure. Figures .

18 and 25 are oclearly explanatory in this respect. As seen

in fig. 18, in faot, once the above asgsembling is made,

: the horigsontal element B -in this case & cross member— has

- its bar-shaped portion 50 perpendicularly disposed with

 regspest to walls 16, 18.0f the upright member A, with the

| ends thereof mechanically fastened to the hooks Mi, M2,

the flanges 114 of which hooks have been inserted in the.
corresponding openings iﬁ the walls 16, 18, the plates
110, as well as the central bar 50, being perpendicular

to said walls 16, 18. In this case, the mechanical fagten-
ing of the hooks M1, M2 to said central bar 50, for the
constitution of the structural elemenit B, ococurs ‘ynder the

&

action of the bolt 180, which passes, by its shank 182; -through
A BAD ORIGINAL
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the holes in the flanges and the bar 5@ to extend, by its
endg, beyond the corresponding flange, thus allowing the

nut 184 to be screwed and tightened down,and, consequently,

the agsoociated components to bé locked in position.

Referring now to figureis 6 to 16, there is shown in
same figures an other form of the patented metallic struct-
ure which especially fit to applications where heavy loads
are involved.

In this example, but also in a more general way, the
;upright member A4 is of quadrangular cross-section and
;includes the plain walls 10, 12, 14, 26, 24 and the rear
iopening 90 which separes the edges of the walls 24, 26
Efrom one another, as already mentioned in connection with

'
1

}a previously discussed type of upright member. This plain
1

iwall upright member lends itself to be used with congruent
itypes of hook means which are able to rest against the
%outside surface of said walls, provided they can dimension~
&lly coupie with same walls, and this irrespectively of
|

the size of the loads to be supported by the structure. z

In the examples shown in figures 6, 7, 8 and 9§ each
hook member R i & length of an appropriately dimensioned
Lnglc-iron having a web 186 and a flange 188 which are
perpendicular to one another. The web 186 is provided with

H

everal lugd 190, in this case the three lugs shown having

een obtained by punching and bending operations from the |

At Al ﬂ“



0044282

- 23 -
material of same web, the lugs being aligned along the

vertical center~line of the web 186, with the intermediate-
ly disposed lug being offeet with respect to the two other
ones by an amount which corresponds to the thickness of
‘the central bar member 50 that is to be connected to the
lugs, these latter being perpendicuzar to the web 186. The
flange 188 is provided with through holes 192, in this

case there being a pair of through holes which are shown
‘together with their axes in the drawing. In corresponding
%relationship with the holes 192, the wall 10 of the ﬁpright
;member A4 has two rows of aligned holes 194 fqrmed therein,

ithat are also shown along with their axes in the figure,

;these holes 194 being equally spaced apart in the directi-
;ion of their alignment.
i
% In order to obtain the desired horizontal element,
;in this case the element B being & siringer in the struct-
ure, the central bar member 50 has a vertical web 196 of
an appropriate thickness, and upper and lower flanges 198,
!
and 200 respectively, that are perpendicu;ér to web 196, g
|so that in this.case the eross-section of element B takesé
& double~T configuration, said bar member being preferablé
formed by punching and bending operations to impart to it.

the final configuration.

The ends 64 of the bar member B cooperate with the

fasaooiated hook means P in such a manner as to have t%ﬁ\D ORIG!
7 %A
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three holes that are formed in said ends to be caused to
coincide with the corresponding holes formed in tﬁe lugs
190, the web 186 being inserted between the lugs so that
the upper and lower lugs remain on one side, and the
middle lug on the other side of the web. Thereafter, the
central bar member 50 is securely bolied down (the bolts
being not shown) together with the hook means P, so that
at the end of the assembling operatinn the stringer B is
obtained., At this stage, the stringer can be mechanically
fastened to the associated upright members A4 since the
holes 192 are made to coincide with the holes 194 of the
respective row of holes formed in the wall 10, the flanges
_being then locked in position on the upright members by
:the aid of threaded means, whereby at the end of the bolt-
ing operation there will be obtained the stringer B firmly
coupled to the associated upright members A4. The same
'procedure is obviously repeated for all the stringers and

the cross-yembers construoted in the manner shown.

Rather than by bolting, the connection between the

j
|
|

|
hook means P and the upright member A4 could, in a more

|
I

Keneral manner, be achieved by using an interlocking arrange-

ment such &8viewed: in figure 28 where the ends of the elem-
ents B1 are shown as lookingly fitted in the associated

windows 28 provided in the wall 10 of the upright member A1.

. With reference to figures 12 to 16, there is shown
: BAD ORIGINAL Q
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a cross-section of the structure which is similar to that
of fig. 11 but with some structural variations of the bar
member B, whereby the bar B12is ghrter in height than the
bar member B; the bar B13 show fillet portions at the flan-
ges 198, 200 thereofs the bar B14 has a cross—section in
the form of a 'B'3 the bar member B15 is of C~shaped cross-
section; and the bar B16 has its cross-section which is
in the form 6f a 'Oi, the apbove paid variations congruent-

ly involving variationsrin the bearing arrangements with

regpect to the iugs 190 of the hook means.

Refe;rigngp? fg figure 10, an other type oé mechanio-
31 connection is'gpown botweep the central bar member 50
gnd the asaoqiate@ gide hook meang P in order %to achieve
constitution of the horizontal element B10. According to
this variation, connection between bar member 50 and the
projectiong_191,.corresponding to lugs 190, takes place
byiqerg%y 9??5;38 tpehfssociated bent-over portions of the

?nds of said bar member, te rest on the corresponding

rojeotions daoxrmed &n the hpphsite hook means P, which

! :
latter are fastened to the upright members again by bolting

@eans..In this cage, thean, the own weight of bar 50 and
that of the load carried through the aid of the side member
{not shown) together cooperate in ensuring connection bet-

ween the bar and the hooks without the use of bolts or

>

the like meann,being required for assembling the bar 50 to

oy BAD ORIGINAL
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the hooks P. As a matter of fact the cross-section of
bar 50 may vary in configuration in any suitable manner,
depending also on the shape, number and arrangement of
fhe projections 191 provided on the webs 186 of kooks P,

Resuming now briefly what already said in relation

to the flanged hook means 10 of fig. 28, and referring to
figg. 20 to 23, there is‘seen in same figures four possible,
.among many other, constructions of flanged hooks which

;are specially suited for connection with either brace-~like
.or inclined central bar memb#B,such as the members 130,

.132 (fig. 25) in order to achieve strengthening bracing
.arrangements for the sides of the metallic structure, or
.for connecting them to central bar membexr in order to

.form cross elemenis, or also capable of forming composite
;elements conprised of both cross- and brace members.

More precisely, the hook means shown in fig. 20 as M, is
}provided with two opposite holes 120 for permitting
'?moqhagical fastening of the associated ends of brace mem~
bers, and & middle hole 124 for allowing the associated
3 _
ends of a cross member to be fastened in place; the flang-
ed hook of fig. 21 has only one hole 124 cut therein which
can be used for connecting the associated ends of either
ébrace members or cross members, as well as the associated
.ends of both these members; the flanged hook of fig. 22

besides being provided with holes 120, 124 and flanges 114,
BAD ORIGINAL
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it includes counter-flanges 115 which are perpendicularly
disposed with respect to flanges 114 and beri-out in a
direction extending away from the other side of the web
110 of hook M, there being here also provided a counter-
flange 117 parallel to, but bent~out in the reverse direct-
.ion of flanges 1143 finally, the hook M in fig; 23 is
provided with one hole 124 and includes the flange 114
for insertion thereof in an associated opening in e upright
member, and the counter-flanges 115 parallel to one another
and perpendicular to flange 114.

As geen in fig. 17, the upright member AS has here
8 quadrangular cross-section similar to tgat of uwpright

‘member A, in fig. 6 but in this case no holes 194 are

4
Eprovided, instead of which there are aligned windows 195
icut in the walls 24, 26. At the upper side, there are shown
%flanged hooks M, the same as those of fig. 20, which are
if:i.tted in the corresponding openings 195 in the ua}ls 24,
26 to arrive at the condition depicted fig. 18 wherein
the hooks are comnected mechanicelly to the middle bar
member 50 by means of bolts 180 y:ihiu s achievidng ibrmat-i—

ion of element B, At the bottom side, there are shown fla;g-

ed hooks equal to the hooks fig. 21 with the flanges 114 thereof
a8 fitted in the corresponding openings in the upright mem-

ber, the above examples being only to illustrate the many

possibilities ~and the versatility features- offered for

BAD ORIGINAL
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mounting the hooks and the stiringers, as well as the cross-
nemberg and the brace ﬁembers, with respect to the upright
members.,
As

The upright AR could be the sgme as the upright A4
shown in figure érwhere it has been’depicted the hook/upright
connection for the fastening in place of the stringers.
Pig. 17 shows the flanged hooks M inserted in the cprrespond-
ing openings 195 for permitting.connection with the cross
members and the diagonal bracing members., This figure 17
does not shows the front wall of the upright A5, which wall
could be the same as that of the upright A4 in fig. 6 where,
as already sald, the openings in said wall have been depict-

ed along with their axes, since the type of punching or

cutting~out cho;sen may be any type whatever.

In fig. 19, there is shown an horizontal crosas-sectional
.view ag taken through a pair of opposite hooks M equal to
.the hook of fig. 22, wherein the flanges 117 of the two
flanged, opposite hooks are effective for sirengthening
lthe logking effect ~once the middle bar member 50 has been
mounted=- against asiresses exerted in horizontal direction
Ionto the hooks or the associated elements of the structure,
%or exerted on the load supported by the flat or shelf mem-

ibers K in the direction of arrow R or the reverse direction.

-With reference, finally, to figures 24 $o 26, there

r

is shown an upright A similar to that of figg. 1 to 3, __icINAL
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which , in this case, instead of ocooperating directly

with the horizontal elements B=C (formed again in & one-

piece unit as in figg. 1 to 3) it makes so with associat=-
ed flanged hooks M, the same as those previously discussed,
-which are fastened to the middle bar members 50 of both
'the horizontal elements B-C and the diagonal elements 130,
132,

In fig. 26, the cross-member C is shown as being bolted
by the means 180 to the hooks M that are provided with the
holes 124 for permitting passage therethrough of the bolts,
ithese latter also passing through the associated holes
%in the ends 64 of hé cross-member C. Bolting is effected
;after the hooks M have been inserted by their flanges 114
;in the openings 34 which are cut in aligned arrangement
éin the corners 38, 40 of upright element A. As previously;
iexplained, each flange 114718 fitted into the associated

opening in the direction of arrow S and is then rotated

to bring it from a position perpendicular to wall 10, to

3
i

a position that is parallel to same wall, whereby the webg

110 of the hook member is brought in a position perpendicﬁlar

to said wall 10,

1

From the above description it should be ready appareht
that the construction of the patented metallic structure,
and the individual components thereof, is such as to obtain carry-

‘ing siructures having supporting capabilities in the low, r

BAD ORIGINAL :))
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mean, and high load ranges, and %o’ achieve.interchanging
versatility of the various components of the structure,

ag well as to impart enhanced strength and stiffness
properties thereto thus enguring stability of the structure
when mounted to form any one of its many possible versions.
The feature according tb which in a shelving arrangement
having flat or shelf-meﬁbera separated from both the
stringers and the cross-members, no welded zones or points
have been provided for the constitution of the horizontal
elements, which can be either single one-piece units or
composite units as illustrated, is of basic interest from
the peint of view of simplifying manufacture of the
.elements and their agsembling together, even when construct-
.ion of at least some of thé horizontal elements should

;involve mechanical connection between a central wed and

:the agsociated side looks.

4
i

i The possibility of initerchanging the various components

lof the shelving structure, consistent :w:l t k! the dimension-

ing of the parts concerned and their interconnectable

congtruction, makes these shelving arrangements fit for

2 very large and diversified range of application requirements.
Obviously, many modifications and variation are pos-

pible,as regards the details of construction, without

departing from the spirit and scope of the present

xr

invention. BAD ORIGINAL @
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WHAT WE CLAIM IS :-

1. A metallic carriying structure, particularly useful

as shelving structure for use in shops, offices, stores
.and the like, of the type comprised of elements which can
‘be combined and fastened together, characterized in that,
said structure being of the kind which includes load
.supporting, flat or shelf-members that are independent of,
and can be made to rest on the horizontal elements of the.
;gtructure, said elements, namely the stringer- and the
icrosgs—elements, are achieved and constructed so as to be
iprovided at their ends with appropriate hook means which
;are either obtained directly from the body of same elements,
oT separate from said body to which they are fastened by
;the aid of any appropriete mechanical joining means, said
thooks being caused, during step when the structure is as-,
.sembled and erected, to lockingly fit, by congruently
shaped portions thereof, into associated windows cut in

the vertical or upright elements, in such a manner as to

enable each horizontal element to have its own body or

central bar member shaped according to any suitable con-

figuration, indepgndemtiy?of its ends or hooks, which are%
either obtained directly from each element or mechanichal;
1i fastened thereto, said hook means being also so shaped

as to allow them to interlockingly cooperate with the cor;

respondings windows in the upright elements, and preferably

| aimaad -
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in such a manner as 1o ensure interchangeability between
the different stringer members (horizontal front elements),
and between the various cross-members (horizontal, transv-
.erse or depth elements), as well as between a stringer
and a cross-member, and conversely.

2. The structure according to claim 1, especially suitable
.for supporting loads in the comparatively low range of
values, wherein each upright element is provided with at
gleast a gerieg of aligned front windows and at least a
;series of aligned side windows, each window of the first
Eseries being advantageously in the form of a gquadrangle
Ehaving end notchesj whereas each horizontal element has

?a convenientiynshdpéd-oross—ségtion of its own body, from
gthe opposite ends of which there is obtained directly, by
Ebending, punching or the like operation, at least a hook-
formation the plane of which is perpendicular to the main
plane of the associated element, each of the concerned
-ihooks being provided with a lower groove or noteh which

j
i
is designed for fitting into an associated portion of thg

i
corresponding window in a upright element when the metal{

lic structure is being assembled, and this to the purposé
of obtaining the most favourable form of interlocking
engagement between the hook and the windowj the structure
being able to be completed with alddi'tiona 17 means

o

such as drop-safe pins or the like, which can be fitted
aaD O
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into associated, corresponding holes formed in both the
ends of each horizontal element and the associated flanges
of the upright element, whereby increased safety of connect-
ion and, therefore, enhanced stability of the structure
are obtained.

3. The structure according to claim 1, wherein each horizont-
al element is constructed by coupling and mechanically
fastening together at least a central body or bar-member
and at least a hook means provided at each one of the
_opposite ehds of said bar member; preferably there being
.provided for each end of the bar member, a pair of oppo-
sed hooks which are fastened; in facing relationship, to
.the corresponding end of the bar member; each of said
‘hooks being comprised of a plate or the like which has

at least ae flange, bent-over with regpect to its main
plane, and is provided with holes or the like for permit-
iting mechanicdal c;nnection with said end of the central
lbar member; each flange of the hook being first fitted

in a direction perpendioular to the corresponding portion
of ihe upright element provided with the associated hole,
and the flange being then rotated so as to bring it in a
jposition parallel to, and making tightlycontact with said
portion of the upright element, while the main plane of

the hook, which was previously parallel, becomes then per-

r

ipendicular to said portion of the upright element, so that
. BAD ORIGINAL
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between each facing, opposed pair of flanged hooks,fitted

to the upright elementgy there can be engaged the associated
end of said central bar member of the associated horizontal
element, which end is thereafter mechanically clamped, by,

for examble, threaded means or the like, to said flanged
hooks that are then perfectly locked in the associated
windows in the upright element, the concerned horizontal
element being w8 allowed to form a single one-piece unit
effective for connecting, stiffening and supporting the
metailic siructure in the formation of which said horizontal element
jointly cooperates with both the other horizontal elements,
;equalrto, or different from one another, and the vertical
-elements.,

34. The structure according to claim 1, wherein, said
istructure being particularly adapted for serwices in the

pigh carrying capacity range, each hook is a length of an
gangle—-iron or the like comprising at least one web and one
flange provided with appropriate holes or iabs, which can

fit to any type of structural profiled vertical or uprighé
member able to be connected by interlocking airangement ;

or tight contact to said hook, and wﬁich are formed with éither
openings or iabs effective for permitting connection to an
upright element, or with lugs or the like turned-over on

the outside of the upright element and designed for cooperation

with means which are able to permit mechanical fastening
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in position of the associated end of the central bar member
of corresponding horizontal element in order to construct
same element in its integrity.

5. The structure according to claim 1, wherein the flanged
hooks which are able to be fastened to the upright element,
_can cooperate each with métallic, diagonal structural
menbers designed for ensuring the bracing and stiffening,
in & transverse direction, of the structure, said hooks
“being capable of cooperating with the associated structural
'members by the aid of mechanical locking means, such as

;threaded means, said structural membexrs being only

comprised of cross-members.

{6, The structure according to claim 1, wherein the flanged
%hooks capable of being fastened fo an upright element; are
;each provided, in their own web,rwith a number of openings,
’some of which are for the cooperation with the means
-ensuring locking in place of the associated ends of the
structural bracing elements, and some other are for the

cooperation with the means ensuring locking in position

of the associated ends of the structural side elements,
napely the oross-members.
7. &rpetatliic strudture, iparticularly a shelving structure

comprised of combined elements, suitable for use in stores,

offices and others, wherein said structure is substantially

as described herein above with refence to, and as depicted -

2D DRIG i Al
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in the annexed drawings.
8. A method of assembling and erecting a metallic,combined-
element structure according to at least one of the preced-
ing claims, wherein said method being based on the principle
of connecting vertical, horizontal and diagonal elements,
a8 well as load supporting flat members, together, the
horizontal ané/or diagonal elements, preferably comprised
of metallio structural shapes which are interchangeable
with respect to one another consistent with the different
configurations and sizes of said elements, are provided
either with Joining hook means that are obtained directly
from, and as an integral part of the central bar-members
of said elements, or with hook means which are in the
beginning separate from said central bar members, with
yhich said hook means are then mechanically connected in

prder to achieve constitution of the agmociated elements.

9. The method according to claim 8, wherein said hook means

[ro connected to the associated central bar members by

olting -or the like operation.

I

IO. The method according to claim 8, wherein said connect-

ifon of the hook means with the central bar-members is

i

I

achieved by merely dausing saild central bar members, that

are congruently shaped to this purpose, to rest on correspond-.
i

ing regions or parts integral with, and directly obtained

from said hook means. - BAD ORIGINAL @
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11. A metallic element which forms a component of a metal-
lic structure according to at least one of claims 1 to 7,
wherein said elment,being comprised of a metallic structur-
al shape capable of agsuming the nature of an upright, a
.gstringer, a cross-member, or a brace or diagonal member

in- said structure, is obtained (along with the associated
means, such as hooks, holes, openings or others, allowing

it to be connected to the other elements of the structure)
‘as a single one-piece unit embodying said means, or in

tsuch a manner as to have that the hooks for fastening the
;element to the other parts of the structure, are mechanich-
;ally locked together with the associated central bar-members
;of the correponding elements, or still further in such a
jmanner as to have the element simply resting, by its central

i
gbar—member, on the end hooks, these latter being in turn

%fastened to the other, congruent elements of the structure.
|
|
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