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Description

[0001] This invention relates to an articulated struc-
ture.

[0002] More specifically, this invention relates to an ar-

ticulated structure equipped with a friction member.
[0003] Yet more specifically, this invention relates to
an articulated structure equipped with a friction member
and integrated in lighting structures, such as spotlights
and lighting projectors.

[0004] In the production of a lighting system which
comprise a multiplicity of spotlights or the like, for exam-
ple inside a store or a display area, the spotlights are
usually inserted in rectilinear guides which simplify both
the positioning that the powering. Once positioned, the
spotlights must then be oriented to direct the light beam
in the desired direction.

[0005] In order to allow this orientation, the spotlights
are usually connected to the guide by supports, such as
arms or articulated arms.

[0006] The supports, although they provide a certain
versatility in the orientation of the spotlights, are not free
from drawbacks.

[0007] A first drawback consists in the fact that many
of these supports have friction connections and joints for
friction which must therefore be loosened before the ad-
justment and subsequently tightened once the desired
configuration has been identified.

[0008] Moreover, the mechanical means designed for
the above-mentioned tightening by friction are often bulky
and not always pleasing in appearance.

[0009] A further drawback connected to the use of the
supports of known type is due to the fact that sometimes
the spotlight is not easily accessible, thereby making the
above-mentioned loosening and tightening operations
even more difficult..

[0010] Moreover, the supports of know type are often
mechanically complex, costly and difficult to manufac-
ture.

[0011] The aim of this invention is to provide an artic-
ulated model which is able to overcome the drawbacks
of the prior art and which is at the same time practical to
use and simple to make.

[0012] A further aim of this invention is to provide an
articulated structure which is easy to adjust and which is
stable in its configuration.

[0013] A further aim of this invention is to provide an
articulated structure which is inexpensive to make.
[0014] Another aim of the invention is to provide a
method for assembling an articulated structure which is
simple and practical to implement.

[0015] The technical features of the invention, with ref-
erence to the above aims, are clearly described in the
claims below and its advantages are more apparent from
the detailed description which follows, with reference to
the accompanying drawings which illustrate a preferred,
non-limiting embodiment of the invention by way of ex-
ample and in which:
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- Figure 1is a schematic side elevation view of a pre-
ferred embodiment of an articulated structure ac-
cording to this invention;

- Figure 2 is an exploded schematic view of the artic-
ulated structure of Figure 1;

- Figure 3 is schematic rear elevation view of the ar-
ticulated structure of Figure 1;

- Figure 4 is a cross section view through the line V-
IV of Figure 3;

- Figure 5 is a partly exploded schematic view of the
articulated structure of the preceding drawings;

- Figure 6 is a schematic perspective view of a detail
of the articulated structure of the preceding draw-
ings.

[0016] Asillustratedin Figure 1, the numeral 1 denotes
inits entirety an articulated structure made in accordance
with this invention.

[0017] The articulated structure 1 according to the in-
vention is advantageously used to support lighting de-
vices, not illustrated, such as spotlights and the like.
[0018] With reference to Figures 1 and 2, the articulat-
ed structure 1 comprises a first element 2 with an elon-
gate shape and a second element 3 also with an elongate
shape.

[0019] The first and second elements 2, 3 are advan-
tageously made of sheet metal.

[0020] According to different embodiments of the in-
vention, not illustrated, the elements 2, 3 are made by
casting, in configurations which are also not flat.

[0021] The two elements 2, 3 shown in the accompa-
nying drawings are of equal length and substantially co-
incident.

[0022] Advantageously, the firstand second elements
2, 3 are equal and interchangeable.

[0023] According to different embodiments of the in-
vention, not illustrated, the elements 2, 3 have different
lengths.

[0024] The above-mentioned first element 2 and sec-
ond element 3 are pivoted to each other by a pin 4, shown
in Figure 4.

[0025] The pivot pin 4 makes the first and second el-
ements 2, 3 movable relative to each other in a tilting
fashion about a predetermined axis of rotation A, coin-
ciding with a central axis of the pin 4.

[0026] AsshowninFigure 2, attherelative longitudinal
ends close to the pivot, the two first and second elements
2, 3 have respective circular through holes 20, 30 de-
signed to allow the insertion of the pin 4.

[0027] A respective rectangular cavity 21, 31, extend-
ing in a radial direction, originates from each of the holes
20, 30.

[0028] As illustrated in Figure 2, the articulated struc-
ture 1 comprises, operatively positioned between the two
first and second elements 2, 3, a first friction member 5
with a circular extension and a second friction member
6 with a circular extension.

[0029] With reference in particular to Figure 6, the first
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friction member 5 comprises an annular C-shaped wall
7. In other words, the annular wall 7 has the form of a
cylindrical ring without an axial extension portion.
[0030] The firstfriction member 5 also comprises a tab
8 protruding in an axial direction from the annular wall 7
and integral with the latter.

[0031] The tab 8, as clearly shown in Figures 2 and 3,
is configured to be inserted in the respective cavity 21
which is exactly shaped to match, for making the first
friction member 5 integral with the first element 2 relative
to the rotation of the latter about the axis A.

[0032] With reference in particular to Figures 2, 4 and
6, the second friction member 6 comprises two concentric
annular walls 9, 10, respectively smaller and larger, both
C-shaped.

[0033] Exactly as described above with reference to
the first friction member 5, the two smaller and larger
annular walls 9, 10 both have the shape of a cylindrical
ring without a portion with axial extension.

[0034] The second friction member 6 also comprises
a tab 11 protruding in an axial direction from the annular
walls 9, 10 and integral with them.

[0035] More specifically, the tab 11 rigidly connects the
two smaller and larger annular walls 9, 10, guaranteeing
also their concentricity.

[0036] The tab 11 is configured to be inserted in the
respective cavity 31 which is exactly shaped to match,
for making the section friction member 6 integral with the
second element 3 relative to the rotation of the latter
about the axis A.

[0037] The above-mentioned first and second friction
members 5, 6 interpenetrate with each other in the direc-
tion of the predetermined axis of rotation A.

[0038] As illustrated in Figure 5, the annular wall 7 of
the first friction member 5 is inserted between the two
smaller and larger annular concentric walls 9, 10 of the
second member 6, in a concentric fashion.

[0039] In short, due to the rotation restriction by the
tabs 8, 11, areciprocal rotation of the elements 2, 3 about
the predetermined axis Awill resultin a reciprocal rotation
also of the respective first and second friction members
5,6.

[0040] Underthese circumstances, the mutual rubbing
of the cylindrical surfaces of the annular walls 7, 9, 10
facing each other generates respective friction forces
which therefore tend to obstruct the above-mentioned
rotation.

[0041] The expression "cylindrical surfaces" is used to
mean the approximately cylindrical inner and outer faces
(apart from, that is, the missing portion) of the annular
walls 7, 9, 10 of the friction members 5, 6.

[0042] In use, for the purposes of assembling the ar-
ticulated structure 1, use is made of arivet 12 for clamping
allthe components of the articulated structure 1 in a pack.
[0043] Advantageously, therivet 12is of the expansion
type and comprises a male element 13 and a female
element 14, both these male and female elements 13,
14 having respective heads 13a, 14a.
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[0044] The rivet 12 defines, with its elements 13, 14,
the above-mentioned pivot pin 4.

[0045] More specifically, as illustrated in Figures 2 and
4, the two first and second friction members 5, 6 inter-
penetrate with each other in such a way that their axial
dimension reduces to that of only one of the two, after
which the respective tabs 8, 11 are inserted in respective
cavities 21, 31 of the first and second elements 2, 3,
located with the holes 20, 30 coaxial with each other and
the annular walls 7, 9, 10.

[0046] Two Belleville springs 15, 16 are positioned out-
side the first and second elements 2, 3, coaxial with the
holes 20, 30.

[0047] The Belleville springs 15, 16 usefully perform
the purpose of eliminating any possible axial clearances
in the assembly of the articulated structure 1.

[0048] The above-mentioned Belleville springs 15, 16
are interposed between a respective head 13a, 14a of
the rivet 12 and the outer surfaces of the first and second
elements 2 and 3.

[0049] Lastly, as clearly illustrated in Figure 4, the two
elements 13, 14 which make up the rivet 12, are posi-
tioned with the male element 13 inserted inside female
element 14.

[0050] The female element 14 is positioned with a rel-
ative outer cylindrical surface facing an inner cylindrical
surface of the smaller annular wall 9 of the second friction
member 6.

[0051] The tightening in a pack by the rivet 12 is ad-
vantageously actuated by a compression of the two ele-
ments 13, 14 in the direction of the axis of rotation A, as
indicated by the arrows F in Figure 2; this compression
is achieved with a suitable press not illustrated.

[0052] This compression, on the basis of the operating
principle of the rivet 12, determines a radial expansion
of the rivet 12, the expansion of which is transmitted to
the adjacent smaller annular wall 9.

[0053] Thanks to the relative "C" shape, the smaller
annular wall 9 acts like a spring, deforming elastically
when opening and transmitting in turn the deformation
tothe adjacentannularwall 7 of the first friction member 5.
[0054] Similarly, the annular wall 7 of the first friction
member 5 deforms elastically and transmits the relative
deformation to the larger annular wall 10 which in turn
will undergo any elastic deformation.

[0055] The described succession of deformations
therefore brings the surfaces in contact with the annular
walls 7, 9, 10 to generate a mutual rubbing together, at
a rotation of the elements 2, 3, which generates respec-
tive friction forces resulting from the above-mentioned
rotation.

[0056] The above-mentioned first and second friction
members 5, 6 thus define, for the articulated structure 1,
respective friction means 17 which are operatively posi-
tioned between the first and second elements 2, 3 to ob-
struct the reciprocal rotation.

[0057] Theabove-mentionedrivet 12, with its male and
female elements 13, 14 and Belleville springs 15, 16 de-
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fine, in their entirety for the articulated structure 1, re-
spective means 18 for clamping in a pack, in the direction
of the predetermined axis of rotation A, the first and sec-
ond elements 2, 3 and the first and second friction mem-
bers 5, 6 interposed between them.

[0058] The invention also relates to a method for as-
sembling an articulated structure and comprises a plu-
rality of steps.

[0059] A first step consists in preparing a first element
2 and a second element 3 with an elongate shape which
are pivoted to each other by means of a pin 4, to make
the first and the second elements 2, 3 movable relative
to each other in tilting fashion around a predetermined
axis of rotation A.

[0060] A subsequent step comprises preparing a first
friction member 5 with a circular extension, which is in-
tegral in rotation with one of the above-mentioned first
and second elements 2, 3, and a second friction member
6 with a circular extension, which is integral in rotation
with the other of the above-mentioned first and second
elements 2, 3, with the first and second friction members
5, 6 interpenetrating with each other in the direction of
the predetermined axis of rotation A.

[0061] The method according to the invention there-
fore requires positioning an expansion rivet 12, passing
centrally inside the first and second friction members 5,
6, and pressing the expansion rivet 12 to close the artic-
ulated structure 1 tightly in a pack and to radially force
the friction members 5, 6 so as to increase the friction
force generated onrespective surfaces in mutual contact.
[0062] Advantageously, the friction members 5, 6 are
made by casting, and are preferably made of zama.
[0063] This invention achieves the preset aims and
brings important advantages.

[0064] The articulated structure 1 according to the in-
vention is exceptionally compact at the pivot and the fric-
tion members have a limited size.

[0065] Moreover, the articulated structure 1 does not
require any adjustment in use of the friction force which
is determined in advance also as a function of the diam-
eter of the rivet which can also vary as a function of the
load which the articulated structure 1 is designed to sup-
port.

[0066] Experimentally, by means of special duration
tests, it has been seen that the friction action between
the friction members 5, 6, thanks to the forced clamping
actuated by means of expansionrivets, is particularly du-
rable over time.

Claims
1. An articulated structure comprising
- a first element (2) and
-asecond element (3), which are pivoted to each

other by means of a pin (4) to make the first and
the second elements (2, 3) movable relative to
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each other in tilting fashion around a predeter-
mined axis of rotation (A),

- friction means (17), which are operatively po-
sitioned between the first and second elements
(2, 3) to prevent the reciprocal rotation of them,
characterised in that the friction means (17)
comprise a first friction member (5) with a circu-
lar extension, which is integral in rotation with
one of the first (2) and second (3) elements, and
a second friction member (6) with a circular ex-
tension, which is integral in rotation with the oth-
er of the first (2) and second (3) elements, the
first and second friction members (5, 6) being at
least partly fitted together in the direction of the
predetermined axis of rotation (A) and config-
ured to have respective cylindrical portions in
mutual contact.

The articulated structure according to claim 1, char-
acterised in that the first and second friction mem-
bers (5, 6) are interposed between the first and sec-
ond elements (2, 3) in the direction of the predeter-
mined axis of rotation (A).

The articulated structure according to claim 1 or 2,
characterised in that the first friction member (5)
comprises an annular wall (7) and the second friction
member (6) comprises two annular walls (9, 10), re-
spectively small and large, which are concentric to
each other, the annular wall (7) of the first member
(5) being configured to be at least partly inserted
between the two concentric annular walls (9, 10) of
the second element (6), concentrically to them.

The articulated structure according to claim 3, char-
acterised in that the annular walls (7, 9, 10) of the
first and second friction members (5, 6) are C-
shaped.

The articulated structure according to claim 3 or 4,
characterised in that the first friction member (5)
comprises a tab (8) protruding in an axial direction
from the space of the annular wall (7), which is inte-
gral with it and extending radially, the tab (8) being
configured to be inserted into a relative matching
cavity (21) made in the first element (2) to make the
first friction member (5) integral in rotation with the
first element (2).

The articulated structure according to any of claims
3 to 5, characterised in that the second friction
member (6) comprises a tab (11) protruding in an
axial direction from the space of the of the small and
large annular walls (9, 10), which is connected to
both of the small and large annular walls (9, 10) and
extending radially, the tab (11) being configured to
be inserted into a relative matching cavity (31) made
in the second element (3) to make the second friction
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member (6) integral in rotation with the second ele-
ment (3).

The articulated structure according to any one of the
preceding claims, characterised in that it compris-
es means (18) for closing the first and second ele-
ments (2, 3) and the first and second friction mem-
bers (5, 6) interposed between them tightly in a pack,
in the direction of the predetermined axis of rotation
(A).

The articulated structure according to claim 7 when
it depends on claim 3, characterised in that the
closing means (18) comprise an expansionrivet(12),
which passes through the inside of the small annular
wall (9) of the second friction member (6) and is con-
figured to radially force the small annular wall (9).

The articulated structure according to claim 8, char-
acterised in that the closing means (18) comprise
at least one Belleville spring (15, 16) interposed be-
tween a head (13a, 14a) of the rivet (12) and one of
the first and second elements (2, 3).

The articulated structure according to claim 8 or 9,
characterised in that the rivet (12) comprises a
male element (13) and a female element (14), both
the male and female elements (13, 14) having re-
spective heads (13a, 14a).

The articulated structure according to any of claims
8 to 10, characterised in that the rivet (12) defines
the fulcrum pin (4) of the first and second elements
(2, 3).

The articulated structure according to any one of the
preceding claims, characterised in that the firstand
second elements (2, 3) have an elongate shape.

A method of assembling an articulated structure
comprising the steps of:

- preparing a first element (2) and a second el-
ement (3), which are pivoted to each other by
means of a pin (4) to make the first and the sec-
ond elements (2, 3) movable relative to each
other in tilting fashion around a predetermined
axis of rotation (A),

- preparing a first friction member (5) with a cir-
cular extension, which is integral in rotation with
one of the first and second elements (2, 3), and
a second friction member (6) with a circular ex-
tension, which is integral in rotation with the oth-
er of the first and second elements (2, 3), the
first and second friction members (5, 6) being at
least partly fitted together in the direction of the
predetermined axis of rotation (A),

- positioning an expansion rivet (12) passing
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centrally through the inside of the friction mem-
bers (5, 6) with a circular extension,

- pressing the expansion rivet (12) to close the
articulated structure tightly in a pack and to ra-
dially force the friction members (5, 6) so as to
increase the friction force generated on respec-
tive surfaces in mutual contact.
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