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(54) Title: SECTIONAL STRUCTURE FOR CARPENTRY, PARTICULARLY ADAPTED TO REALIZE RACKS

(57) Abstract

The structure is of the type comprising a plurality
of bars (1) and a plurality of joints (2). These latter main-
ly consist of a cubic body whose center area presents a
cavity communicating with each of the six faces by way
of a respective clearance hole. Three of such clearance
holes are so structured as to receive the head of the rela-
tive screw, whose shank is screwed into anchorage ele-
ments joined to the bars (1). At least one of the remain-
ing clearance holes is of threaded type. Coupling ele-
ments (20) and elastic plates are further described. The
coupling element enables the joining two by two of sec-
tional structures of the type described above; the elastic
plates allow the locking of cross-bars (25) among pairs of
bars (1). These latter and the joints (2) are the main ele-
ments of the frame which is the base of the sectional
structure according to our invention.
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"SECTIONAL STRUCTURE FOR CARPENTRY, PARTICULARLY
ADAPTED TO REALIZE RACKS"

The present invention relates to a sectional
structure particularly for use in the realizazion of
carpentry works, e.g. of the type adapted to support
electrical or electronic devices. '

The circuits and devices needed for implementation of -
electrical or electronic systems are usually located
inside racks that perform the double function of
support and protection. The racks in question must
provide a good and strong mechanical structure as,
due to safety reasons, they are usually required to
be able to stand relevant stresses, including bursts
or explosions which might occur in electric energy
distribution systems caused by possible short-circuit
events.

To. comply with the mechanical robustness, such racks
are usually realised with a metal structure covered
by panels anchored to the structure itself.
Considering that such racks may present a wide range
of sizes, the metal structure is usually obtained by
assembling a plurality of elementary pieces which are
obtained by the subdivision of a bar which in turn is
obtained by shearing and then folding iron sheets.
Purpose of the present invention is the realisation
of a modular structure for carpentry works so
structured as to allow an easy assembly and an higher
number of modular composition possibilities.

Object of the present invention is therefore a
sectional structure for metal carpentry works,
particularly fit for the realisation of dindustrial
racks of the type comprising a plurality of bars and
joints that may be linked to the bar through screws.
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The joints mainly consist of a body, whose base shape
is substantially cubic, three faces Tlocating a
trihedron angle providing a shank whose transversal
section is complementary 4o the inner profile of the
bars. In the center area of such a cubic body is
provided a cavity which communicates with each of the
six faces through a respective clearance hole.

The clearance holes communicating with the faces of
the cubic body equipped with said shanks are fit to
accomodate the screws, whose head can be received in
a place communicating with such a cavity .and whose
shanks can be screwed into threaded holes provided by

anchorage elements which are placed inside the bars.

At least one of the clearance holes communicating
with the faces of the cubic body not equipped with
said shanks must be threaded. '
Further characteristics of the structure can be taken
from the following description which refers to a -
non-limiting examﬁle'%hown in the following drawings,
whereas:

- Figure 1 shows a perspective view of the structure '
using the solutions which are the base of the
invention; '

- Figure 2 shows a detailed view of one of joints 2
under Figure 1;

- Figure 3 shows a section of one of joﬁnts 2 of
Figure 1;

- Figure 4 shows a detailed view of one of the
coupling elements under Figure 1;

- Figure 5 shows a coupling element 20 together with
two joints;
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- Figure 6 shows a frame realized by element 20 of
Figure 4 together with four joints 2 corresponding
to four different structures;

- Figure 7 shows section A of Figure 1 with the
explosion of the single elements;

- Figure 8 shows a view of the elastic plate 27 under
Figure 7;

- Figure 9 shows the side view of bar 25 of Figure 7
which supports said elastic plate 27.

The structure of Figure 1 is realized by way of a
plurality of bars 1 and a plurality of joints 2.
These latter mainly consist of a cubic body whose
side size corresponds to the outer size of the
transversal section of bars 1.

Three faces of the cubic body locating a trihedron
angle result to be coupled to as many bars 1 via
joints illustrated in detail in Figures 2 and 3.
The remaining three faces of the cubic body present a
threaded hole 3 (better shown in Figure 3) fit to
receive a p1hrality of elements such as the shank of
feet 4, or the shank of devices 5 adapted to allow
the hoisting of the structure or the coupling element
20 better shown in Figure 4.

Figure 2 shows in detail one of such Jjoints 2
together with two bar portions 1. As evident this
figure illustrates the faces of the joint destined to
be joined to bars 1 and to this aim said faces
provide a shank 6, whose profile coincides with the
inner profile of bars 1. The axis of each of these
three faces coincides with the axis of a hole 7 which
is arranged to receive the shank of a screw 8, whose
head results allocated in a cavity inside the cubic
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body as better indicated in the following descriptiom
of Figure 3.
Screw 8 provides such a length that a good portiom
thereof comes out from the free end of the shanks amd
5 its shifting according to the axis is reduced by the
head on the one side and by an elastic ring 9 on the
other side; the ring is coupled to the screw when a
structure composition occurs. This ring avoids in
fact that the screw comes out of its place before ar
10 during said composition operation.
The structure further provides the presence of
anchorage elements consisting for example of a plate
10 whose shape coincides with the inner profile of -
the bars 1. Such plates 10 are inserted inside the
15 bars and joined thereto, for example through
soldering, at a distance from the ends not inferior
to the height of shanks 6 of the cubic body. Plates
10 provide a threaded hole 11 fit to receive the
shank of said screws 8, whose center coincides with
20 the axis of bars 1.
According to a second embodiment of the solution,
plates 10 result to be coupled to bars 1 at least
through a pair of stirrups 12, illustrated as am
example 1in the vertical bar of Figure 2. These
25 sti?rups 12 may be obtained by way of as many
drawings effected on at least two opposite angles of
the bars, so structured as to provide a flat surface
in coincidence with the area of contact with plate
10.
30 According to a further embodiment, this flat surface
of drawings 12 provides a hole 13 adapted to receive
a respective tooth 14 of plate 10. The use of said
stirrups involves a change in the profile of shanks 6
which will have to provide chamfered angles (not
35 illustrated) fit to receive the drawings of said
bars.
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The figure also shows cavities 15 bn shanks 6 to
receive the shank of screws which are to be screwed
into threaded holes 16 provided on bar 1 (see Figure
1). Such screws have the task of performing the
tightening of panels if the structure is provided for
the implementation of racks.

Another realisation provides shanks 6 shaped as
illustrated in Figure 5 and does not require
therefore the presence of cavities 15.

Figure 3 illustrates the section of joint 1 as well
as a view of the second joint.

From said section it is possible to see that the
center of the cubic body 2 coincides with the center
of a cavity 17 which communicates with each face of
the cubic body through holes 7.

In particular the holes which communicates with the
faces equipped with said shanks 6 provide such a
diameter as to receive the shank of screws 8, and in
coincidence with the end facing the cavity 17, such a
diameter is so enlarged as to create a place 18
adapted to receive the head of the screw.

The holes (3) communicating with the remaining three
faces provide instead a diameter not inferior to the
diameter of the screw heads and however such as they
can be crossed by the shank of a tool fit to allow
the screwing 'of the shank as mentioned above. At
least one of these three latter holes is threaded to
allow the screwing of the shank of one of the
elements mentioned above (4, 5 or 20).

The faces of Jjoint 2 not presenting said shanks 6
provide the presence of a further threaded hole 19

_ that results aligned, in an assembled structure, with

holes 16 obtained on bars 1 in order to allow, for
instance, the anchorage of said panels to both bars 1
and joints 2.
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Figure 4 shows a coupling element 20 adapted to allow
the joining of two or more modular structures of the
type mentioned above. Such an element is composed by
a body element 20, stretched shaped, mainly
constituted by a cylinder having a diameter d
inferior to the diameter D of said threaded holes 3
of joints 2. On each end of element 20 there is a
seat 21 whose width corresponds to d and whose depth
corresponds to d/2, having the task to allow the
realisation of a frame similar to that one
illustrated in Figure 6.
A hole 22 faces said seat 21, and the axis of the
hole is perpendicular to the cylinder 20 axis and the
hole 22 is truncated cone - shaped.
The coupling element provides the presence of a pair
of screws 23 which have a threaded head and the shank
shaped to the said hole 22 size.

Figure 5 shows a pair of jdinté 2 that are part of -

two structures, as illustrated in Figure 1, and are
adapted to be coupled by way of the element shown in
Figura‘4.

The said coupling is realized by inserting the
cylinder 20, up to the half of its greatest size, in
one of the holes 3 of the first joint 2 and inserting
the'remaining half in the opposite hole 3 of a second
joint 2. The -insertion is correct when the axis of
gach hole 22 corresponds with the relative axis of
holes 3, perpendicular to holes 3' where the cylinder
20 is inserted, and when such a portion, truncated
cone-shaped, faces the corresponding hole 3'. Once
reached such a condition it is then possible to start
the blocking operation to be performed through screws
23, whose shanks have to be placed inside holes 22
provided on element 20.

"
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The truncated cone-shaped portion of screws 23 has
the task to allow the screwing when the alignment
above mentioned is not reached.

Such a portion 1in fact is engaged against the
truncated cone-shaped portion of holes 22 and causes
therefore a side shifting of element 20 ti1l to reach
the coincidence of the axis as above. In such a
condition it is possible to complete the coupling
operation by producing the placing of the cylindric
portion of the shank of screw 23 into the cylindric

"portion of hole 22,

Figure 6 shows a frame that is composed by four
coupling elements similar to those ones illustrated
in Figure 4. Such a frame is adapted to block four
sectional structures whose joints are shown with a
dotted line. The frame is of modular type due to the
presence of said seats 21 which allow the placing at
right angle of two contiguous elements as well as the
placing of end 24 of an element 20 in seat 21 of the
contiguous element 20,

As said seats 21 has a depth equal to d/2, where an
overlap of the ends of two continguous elements 20
takes place, the frame presents a d size and is
therefore adapted to be placed inside said holes 3'
of ﬁoints 2. The joining of each pair of elements 20
to the corresponding joint 2 is realised through a
single screw 23 once reached the alignment of hole 22
on an element 20 to the same hole of the contiguous
element 20 as well as to the relative hole 3'.
Remaining always in the same solution, it is possible
to realize such elements 20 without seats 21. In this
way it is obtained an element able to accept a pair
of structures, but unable to form frames for the
Joining of other sectional structures as illustrated
in Figure 6.
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Making again reference to Figure 1 it is possible to
note that in some embodiments the structure described
above is completed with cross-bars 25, horizontally
or vertically placed, that have their ends joined
between two vertical or two horizontal bars 1 through
means at this end provided. ,

Figure 7 shows the particular A of Figure 1 in order
to better evidence the structure of said cross-bars
25 as well as the anchorage elements as stated above.
In particular it is possible to note that the
horizontal section of said cross-bars is
rectangular-shaped where one of the Tlonger sides
provides a hole 26 through which a plate 27, fit for
the assembly operation, is inserted. The anchorage
elements are composed of a base element 28, provided
at each end of cross-bars 25, which is mainly
obtained by folding a section of the aluminium or
iron sheet which composes the cross-bars 25.

The outer part of element 28 is linked to the side of
a vertical bar 1 and has to be tightly coupled to the

. same through two screws 29, supported by an elastic

plate realized according to the invention.

It will be more evident in the continuation of the
description and with reference to Figure 8 that said
screws 29 have their axes coincident with the axes of
the holes provided in the base element 28 making
therefore easier the coupling operation, that could
be realized by introducing a screwdriver in the hole
26 of the cross-bars 25 and performing the screwing
operation without having to support the screws.
From Figure 8 it results evident that the elastic
plate 27 is composed by a base body 30, adapted to be
placed inside the cross-bars 25 and which results to
be equipped with a pair of holes 31 with a diameter
superior to the shank diameter of screws 29. Holes 31
are provided with apexes 32 which, due to the elastic

W
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composition, lose their proper shape and, engaging
against the threaded screws 29, prevent the same from
coming out of the holes.
The elastic plate further provide a pair of arms 33
5 that according to a preferential embodiment are
disposed at right angle in comparison with the base
body 30. One of the arms end is in fact joined to one
end of the base body 30, while the other end is so
shaped as to be complementary with one of the edges
10 of said cross-bars 25 which delimitates the hole 26
mentioned above. This latter end of arms 33 has the
task to perform the elastic anchorage of the plate to
said edges. .
Figure 9 shows a side view of bar 25 under Figure 7
15 in order to evidence the function performed by the
apexes 32. In addition to the locking of screws 29,
the apexes provide the electric connection of the
elastic plate to the horizontal bars by scratching,
during the locking operation of screws 29, the paint
20 deposited in the base element 28. The said electric
connection 1is required for instance when the
industrial racks are assigned to the allocation of
electronic devices.
According to a preferential embodiment the said plate
25 is équipped with two holes 31, whose axis are 20 mm
away and therefore the holes provided on the side of
the vertical bars 1 as well as the holes on the sides
of cross-bars 25 have the same 20 mm step. It has
been noticed that a step shaped as described above is
30 considered the optimum when the said structure has to
be realised using flexible automatic 1ines which make
easier the working of the the processor that controls
the production line.
According to the invention the structure fulfills the
35 requirements cited, is of modular type and easily
composable.
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This latter feature comes from the structure which
uses a single screw 8 for the joining of one bar 1 to
a joint 2 and uses said elastic plate 27 which
facilitates the joining operation of cross-bars 25 to
bars 1, enabling the preassembling of the screws with
the cross-bars ends.

¢)
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CLAIMS

A sectionmal structure for carpentry works,
particularly adapted to realize racks of the type
comprising a plurality of bars joined through
screws to a plurality of joints, these Tlatter
consisting of a cubic body, wherein the three faces
locating a trihedron angle provide a shank of shape
complementary to the inner profile of the bars;
said cubic body providing in its center area a
cavity which communicates with any of the six faces
through the respective clearance hole, the
clearance holes communicating with the faces of the
cubic body providing said shanks being adapted to
accomodate said screws whose head is placed in a
section communicating with such a cavity and whose
shank is screwed into threaded holes which are
obtained on anchorage elements joined to the bars,
characterized in that at least one of said holes
(3) communicating with the faces of said cubic body
(2) not equipped with said shanks (6) is of
threaded type.

A structure as claimed under claim 1, characterized
in that joints (2) provide the presence of recesses
(15) obtained on the shanks (6) in an area
coinciding with the prolongation of the connection
line of the axis of a plurality of holes (16)
provided on the sides of bars (1) and provide
further the presence of threaded holes (19),
obtained in. the faces of the cubic body (2) not
equipped with said shanks (6) in an area coinciding
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with the cross point of the prolongation of the
connection line of said holes (16) provided on
horizontal bars (1) and of the prolongation of the
connection line of said holes (16) provided on
vertical bars (1).

A structure as claimed under claim l,characterized
in that an elastic ring (9) is located on the shank
of said screws (8) that comes out from shanks (6).

A structure as claimed under claim 1,characterized
in that the said anchorage elements rest on a pair
of stirrups (12) provided inside bars (1) at a
distance from an end not inferior to the height of
shanks (6) of the cubic body (2), in that said
stirrups are realized through a drawing in

.coincidence with at least two opposite angles of

bars (1), so shaped as to provide a flat surface
perpeﬁdicular to the axis of the bars and in that
said stirrups (12) provide a hole (13) adapted to
receive a respective tooth (14) of the anchorage
elements.

A sectional structure for carpentry works, of the
type described in at least one of the claims above
and comprising coupling means with at least a
similar sectional structure, characterized in that
said coupling means are composed by a coupling
element 20 stretched shaped, and by a pair of
screws (23); in that the portion of said element
20, perpendicular to its main axis, presents a
dimension d inferior to diameter D of the clearance
holes (3) provided on said joints (2); in that said
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element (20) presents near each end a hole 22, a
section of which if truncated cone - shaped, and in
that said screws (23) have a threaded head and the
shank has a truncated cone- and a cylindric-shaped
section,

A sectional structure as claimed under claim 5,
where said element (20) on each end presents a
place (21) with a width not inferior to such
dimension d and a depth not inferior to d/2.

A sectional structure as claimed under claim 5 and
6 characterized in that said element (20) presents
a transversal section round shaped, whose diameter
is equal to d.

-

A sectional structure as claimed in.at least one of
the claims above and comprising a plurality of
cross-bars with a transversal section, polygonal
shaped, and Jjoined perpendicular to the bars
through elastic plates, characterized in that each
elastic plate (27) is composed by a base element
(30) and at ‘least two arms (33), in that the base
element has at least a hole (31) adapted to receive
the screws shank (29) which performs the assembly
of bars (25) to cross-bars (1) and in that one end
of the arms (33) is joined to the base element (30)
while the other end is so shaped as to be
complementary to the edges of hole (26) of said
cross-bars (25).
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9, A plate as claimed under claim 1, characterized in
that said arms (33) at the sides are located at
right angle in comparison with base element (30)
and in that said hole (31) is equipped with elastic
5 apexes (32).

10. A structure as claimed under claim 2 and 9
characterized in that said elastic plate (27)
10 provides two holes (31) whose axis are 20 mm away,
that is the maximum distance between the axis of a
contiguous pair of said holes (16) provided on the
sides of bars (1).
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