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(57) Abrege(suite)/Abstract(continued):

(22) and comprise, on at least one face, a plurality of pairs of shaped recesses (14), whereas the band (22) Is correspondingly
provided with pairs of complementary projections (16) developed projecting on the inner front of the opposite vertical and parallel
branches (18) and (20) thereof, characterised in that it comprises a bush (32), extending between said branches (18) and (20) of
sald band (22) and fitted, at one end, on a collar (28) which develops projecting along the inner front of said branches (18) and
(20), whereas the opposite end of said bush (32) constitutes the inlet for a screw (30) the end whereof engages In a threaded hole
(28") delimited by the collar (28), the same bush (32) being extended transversally in the tubular element (10) or (12), provided with
aligned holes (38), (40) along two opposite faces, starting from a hole (26) of the band (22).
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ABSTRACT

A device for the forced locking of two elements oriented
orthogonally to one another, especially suitable for steadily
connecting and constraining two tubular elements (10), (12)
with quadrangular or polygonal section which are partly
delimited by a U-shaped band (22) and comprise, on at least
one face, a plurality of pairs of shaped recesses (14), whereas
the band (22) is correspondingly provided with pairs of
complementary projections (16) developed projecting on the
inner front of the opposite vertical and parallel branches (18)
and (20) thereof, characterised in that it comprises a bush (32),
extending between said branches (18) and (20) of said band
(22) and fitted, at one end, on a collar (28) which develops
projecting along the inner front of said branches (18) and (20),
whereas the opposite end of said bush (32) constitutes the inlet

for a screw (30) the end whereof engages in a threaded hole
(28’) delimited by the collar (28), the same bush (32) being

extended transversally in the tubular element (10) or (12),

provided with aligned holes (38), (40) along two opposite faces,
starting from a hole (26) of the band (22).



10

20

CA 02709049 2010-07-06

A DEVICE FOR THE FORCED LOCKING OF TWO

ELEMENTS ORIENTED ORTHOGONALLY TO ONE
ANOTHER

Description
The present invention relates to a device for the forced locking

of two elements oriented orthogonally to one another.

More in particular, the present invention relates to a device as
defined above, wherein the elements oriented orthogonally to
one another consist of metal tubular bodies with a quadrangular
or polygonal section, which on at least two faces are delimited
by a "U" shaped band, equally made of metal. Said tubular
bodies comprise, on at least two opposite faces, a plurality of
pairs of shaped recesses, suitably spaced from one another,
wherein corresponding projections made on the "U" bands abut.
A solution of this type, intended for creating modular shelving
wherein said tubular bodies are oriented orthogonally to one

another, is also known from EP 1,516,559 by the same

applicant, and comprises a shaped pin that is inserted
crosswise into one of the tubular bodies for fixing the band. Said
pin comprises opposite conical zones that make the band
tighten both in longitudinal and in cross direction, eliminating a
shift originally provided between the holes of one of the tubular

bodies and those of the band wherein the pin itself is inserted. A

precise and steady coupling is thus obtained over time.
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However, it has been found that this type of locking does not
exclude the possibility of forming even little clearances over
time and due to strains, between the tubular bodies; especially
in crosswise direction, at the conical zone close to the coupling
pin head, the thrust of a tubular body on the other is less than
what occurs at the opposite conical zone, wherein said pin rests
on a larger surface. In a bearing structure, a tightening of this

kind between two elements that must ensure the load stability

may lead to imbalance and give rise to annoying creaks.

In the solution described in EP 1,516,559, moreover, the bottom
end of the locking pins screws into a seat formed by a collar
projecting outwards, made on each of the bands. As a
consequence, the structure formed by the union of multiple
tubular bodies orthogonal to one another implies the presence
of as many projecting collars as the bands; such collars may
constitute hazards points for the people in charge of the
structure.

The object of this invention is to obviate the drawbacks

mentioned hereinabove.

More in particular, the object of the present invention is to

provide a device for the forced locking of two elements oriented
orthogonally to one another, wherein said elements are tubular
bodies with a quadrangular or polygonal section and are at least

partly delimited by a "U" shaped band, suitable for obtaining a
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precise and steady, besides evenly distributed, coupling of the
tubular bodies over time.

A further object of the invention is to provide a forced locking
device which should allow constraining said bodies to one
another without the need of creating projecting collars or
protuberances of any kind on the bodies themselves and/or on
the "U" bands that partly delimit them.

A further object of the invéntion Is to provide the users with a
device for the forced locking of two elements oriented
orthogonally to one another suitable for ensuring a high level of
resistance and reliability over time, also such as to be easily
and inexpensively constructed.

These and other objects are achieved by the device for the
forced locking of two elements oriented orthogonally to one
another of the present invention, especially suitable for steadily
connecting and constraining two tubular elements with
quadrangular or polygonal section which are partly delimited by
a U-shaped band and comprise, on at least one face, a plurality

of pairs of shaped recesses, whereas the band is

correspondingly provided with pairs of complementary
projections developed projecting on the inner front of the
opposite vertical and parallel branches thereof; said device is
essentially characterised in that it comprises a bush, extending

between said branches and said band and fitted, at one end, on

a collar which develops projecting along the inner front of said
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branches, whereas the opposite end of said bush constitutes
the inlet for a screw the end whereof engages in a threaded
hole delimited by the collar, the same bush being extended
transversally in one of the tubular elements, provided with
aligned holes along two opposite faces, starting from a hole of
the band.

The construction and functional features of the forced locking

device of the present invention shall be better understood from

- the following detailed description, wherein reference is made to

the annexed drawing tables showing a preferred and non-

limiting embodiment thereof, and wherein:

figure 1 shows a schematic perspective view from one front, of
two segments of tubular bodies oriented orthogonally to one
another and constrained through the forced locking device of
the present invention; -

figure 2 shows a schematic perspective view from the opposite

front, of the same segments of tubular bodies constrained with
the forced locking device of the present invention;

figure 3 shows a schematic exploded view of the segments of
tubular bodies and relevant locking device according to figure 1;
figure 4 shows a schematic front view of said segments

constrained to one another by the forced locking device of the

present invention;

figure 5 shows a schematic front view of the same segments

from the opposite side relative to figure 4;
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figure 6 shows a schematic front view of a detail of the
segments of tubular bodies constrained to one another
according to figure 1.

With reference to said figures, the forced locking device of the
present invention is applied to two metal tubular elements
oriented orthogonally to one another and partly delimited by a
"U" shaped band, as described in EP 1,516,559.

Said tubular elements, respectively indicated with reference
numerals 10 and 12, exhibit a quadran“gular section and are In
fact provided, along the faces that constitute the side surface
thereof, with a plurality of shaped recesses 14 wherein
complementary projections 16 engage, which develop along the
inner faces of the opposite and paraliel branches 18, 20 of each
"U" shaped band, globally schematised with reference numeral
22 In figure 3. The shaped recesses 14 and projections 16 are
obtained by moulding the sheet, prior to the bending thereof,
which gives rise to the quadrangular section, and prior to the
longitudinal welding of the section bar, schematised with

reference numeral 24 in figure 2. Substantially, recesses 14

made on the outer faces of the tubular elements 10, 12 give
rise, on the opposite inner faces, to projections 16; as regards
bands 22, advantageously made of steel, the recesses formed

on the outer faces of branches 18 and 20 are indicated with

reference numeral 14' and internally form said projections 16.
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According to the invention, each band 22 is provided, in the top
portion close to the free end of branches 18 and 20 thereof,
respectively with a through opening 26 and with a collar 28
developed inwards of the bands themselves. In the exemplary
embodiment of figure 3, the through opening 26 is made on
branch 20 of band 22, whereas collar 28 protrudes from the
inner front of branch 18 of the band itself and surrounds a
circular threaded hole 28'.

The through opening 26 has a substantially circular shape, with
a slight ovalisation along the vertical axis; collar 28, which
develops within branch 18 of band 22, exhibits an extension
which, by way of an example, is comprised between 1.5 and 3.5
mm and, as stated above, it surrounds a hole 28' which is
provided with a threading for engaging a screw 30 suitable for
connecting, by the same band, the tubular elements 10 and 12
oriented orthogonally to one another.

The forced locking device of the present invention further

comprises a shaped metal bush 32 which, starting from one
end, seats the threaded stem of screw 30; the opposite end of

bush 32 is intended for fitting on collar 28. The same bush 32,
moreover, is provided with a longitudinally extended slit 34, as
well as two spaced out annular lowerings 36. Slit 34 aliows
bush 32 to slightly open during the forced locking of the tubular

elements 10 and 12, and when it is led to precisely fit on collar

28; the annular lowerings 36, on the other hand, constitute as
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many centring points for the stem of screw 30 relative to the
hole defined by bush 32. Advantageously, said collar 23
externally exhibits, along the zone that develops from the inner
wall of branch 18 of band 22, a zone with marked edge and an
opposite zone, facing the tubular element 12, with rounded

edge. This allows bush 32, fitted on collar 28, to be tightened by
screw 30 wi{h movement in the direction of the tubular element
12.

According to a further feature of the invention, one of the two
tubular elements to be connected to one another, for example
element 10 is provided on two opposite faces of as many holes
38, 40, illustrated in figure 3 and arranged in the proximity of the

bottom end or base of the same element 10. At least in the

zones adjacent to holes 38 and 40, above and below them, the
respective faces of the tubular element 10 are free from shaped
recesses 14. Said holes 38 and 40 are crossed by screw 30
and, as regards hole 40, also by bush 32 which seats the stem

of the screw itself. Holes 38 and 40 are slightly ovalised along
the vertical axis, similar to hole 26 of band 22, relative to said
hole 26 and to hole 28' of collar 28, the same holes 38 and 40

are located along an axis placed at the top. In the practice,
when element 10 rests vertically on element 12, prior to the
reciprocal locking thereof, the axis of holes 38, 40 as well as the
axis of hole 26 and of hole 28' of collar 28 are not aligned; that

of holes 38, 40 is located at a slightly higher level, which by way
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of an example may be quantified in a range comprised between
0.5 and 0.8 mm. Screw 30, having a suitable diameter,
advantageously exhibits a flat head provided with a hexagonal
seat 30' for a manoeuvring wrench and, immediately close to
the above head, it defines a conical portion 42; the same screw

is sized by length so as to not protrude from hole 28' of collar

28, as it does not protrude on the opposite front since the flat
head thereof aligns to band 22.

Based on the features indicated above, the device for the forcea
locking of two elements oriented orthogonally to one another
operates as follows.

The two tubular elements 10 and 12 are first positioned as
required, which are arranged orthogonally relative to one
another, for example as shown in figures 1 and 2, wherein the
first one is arranged vertically and the second one is arranged
horizontally. By means of a band 22, said elements are partly
delimited and projections 16 that develop from the inner front of

branches 18, 20 of the same band insert into complementary
shaped recesses 14 of the tubular element 12. At this point,
holes 38 and 40 made in the proximity of the base of the tubular
element 10 are only basically aligned to hole 26 and to the
threaded hole 28' of collar 28 of band 22, provided that they are

developed according to a top axis relative thereto. Screw 30 is

inserted into bush 32: the set thus obtained is fit into hole 26 of

band 22 and also crosses hole 38 of the tubular element 10.
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The front end of the threaded stem of screw 30 is led to screw
into the threaded collar 28 and at the same time, the end of
bush 32 wherefrom said threaded stem protrudes progressively
fits on the same collar. Tightening screw 30, the conical portion
42 thereof close to the head is made to abut on the lower half-
portion of the ovalised hole 38 of the tubular element 10, which
iIs made to push according to a vertical direction on the tubular
element 12. The same downward thrust takes place at the
opposite hole 40 by the effect of the screwing of the stem end of
screw 30 into hole 28' of the threaded collar 28 and by the
concurrent fitting of an end of bush 32 onto the same collar.
Said latter, the length whereof is suitably predetermined, also
constitutes a spacer that determines the extent of screwing of
screw 30. Once the tightening has been made, both the front
portion where hole 38 is made, and the opposite back portion
where hole 40 of the tubular element 10 is made, have received
an even downward thrust, that is, in the direction of the tubular

element 12 whereto they adhere perfectly. In these conditions,
the axis of holes 38, 40 and the axis of hole 26 and of hole 28°

delimited by collar 28 are coincident.
As can be noticed from the above, the advantages achieved by

the invention are clear.

The device for the forced locking of two elements oriented

orthogonally to one another determines a very effective and

even constraint as regards the distribution of forces, by said

----------------------------------------
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elements allowing the make of bearing structures of various
kind that ensure absolute stability. The locking device of the
present invention is easy and inexpensive to make and
moreover, it does not require elements or parts protruding from
the various connecting bands. _

While the invention has been described hereinbefore with
parﬁbular reference to an embodiment thereof made by way of
a non-limiting example, several changes and versions will
appear clearly to a man skilled in the art in the light of the above

description. The present invention is therefore intended to

Include any changes and versions thereof falling within the spirit

and the scope of protection of the following claims.

10
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THE EMBODIMENTS OF THE INVENTION FOR WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A structure comprisin‘g two tubular elements orthogonally oriented to one
another, wherein each of said tWo tubular elements (10, 12) has a quadrangular
section with a plurality of pairs of shaped recesses (14, 14’) formed on at least one
tace of each tubular element and one of said tubular elements is ‘provided with
aligned holes (38, 40) arranged on two opposing faces of said one tubular element,
and a connection device for the stable connecting and constraining of said two
tubular elements, wherein said connection device comprises: |

a) a U-shaped band (22) adapted to partly delimit said orthogonally oriented tubular
elements, said U-shaped band having opposing vertical and parallel branches

(18, 20) with pairs of projections (16) complementary to the plurality of pairs of
shaped recesses (14, 14’) formed on the tubular elements (10, 12), said projections
(16) project from an inner face of the Opposing branches (18, 20) of said U-shaped
band;

b) a bush (32) adapted to extend between a hole (26) formed in one of said
branches (18, 20) of said U-shaped band and a collar (28) projecting iInwardly from
the other of said branches, said bush being adapted to extend transversely
between the aligned holes (38, 40) of the one of said tubular elements when said
connection device connects said two tubular elements, said bush having an
Internal bore with a first diameter and having at least one annular lowering (36) with
a second diameter being less than said first diameter and Including a longitudinally
extending slit (34): and

C) a screw (30) adapted to be received In the bore of said bush (32) at an end
Opposing said collar (28), said collar (28) being internally threaded (28') to receive
the threads of said screw whereby the screw crosses the aligned holes (38, 40) of
said one tubular element when said connection device connects said two tubular
elements, said at least one annular lowering (36) of said bush being adapted to
center said screw in the bore of said bush and said slit (34) of said bush being
adapted to open slightly with éngagement of said screw with the threads (28') of

11
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said collar (28) so as to allow said bush to precisely fit on said collar and delimit the
extent of threaded engagement of said screw with the threads (28') of said collar.

2. The structure according to claim 1, wherein said screw (30) exhibits a planar
development head with a recess (30°) for a maneuvering wrench formed on said
head which exhibits a conical portioh (42) adapted to cooperate with the holes
(38, 40) arranged on the two opposite faces of said one tubular element (10, 12).

3. The structure according to claim 1, wherein said holes (38, 40) of said one
tubular element (10, 12) and the hole (26) and the threaded hole (28') formed in the

opposing branches (18, 20) of the U-shaped band (22) are misaligned relative to
each other before tightening said screw (30).

4. The structure according to claim 3, wherein said hole (26) formed in said U-
shaped band (22) and said holes (38, 40) of one of said tubular elements (16, 12)
define an ovalization along a vertical axis.

9. The structure according to claim 1, wherein said collar (28) externally includes,
along a zone developing from an inside wall of the vertical branch (18) of the U-

shaped band (22), opposite zones respectively having a marked edge and a
rounded edge.

12
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