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(54) SHUTTER‑LIKE COVERING SYSTEM FOR WORKSHOP PITS

(57) A covering system for pits in mechanical work-
shops comprises a shutter-like cover (2) configured to
slide along a pit (5) between an extended position for
closing the pit and a folded-up position in a storage zone
(10) arranged at a longitudinal end of the pit (5). The
shutter-like cover (2) comprises a plurality of first trans-
verse bars (3) which have a profiled body with a front
transverse side (3a) and rear transverse side (3b)
shaped so as to provide a form coupling between first
adjacent bars (3), resulting in a hinged fastening so that
the first adjacent bars (3) are engaged together with a
degreeof freedomwhichallowsa limited rangeof relative

rotation about a transverse axis. At predefined intervals
along the cover (2), articulation bars (9) are positioned
between first bars (3), said articulation bars being hinged
with the adjacent first bars (3) by means of a pivoted
connection allowing a greater relative rotation then the
form coupling between the first bars (3), such that the
articulation bars (9) allowat least someof the first bars (3)
to be arranged in side-by-side rows when the cover is in
the folded-up position in the storage zone (10).

The system further comprises transverse pivoted-
connection elements (9a,9b) for connecting the first bars
(3) together and to the articulation bars.
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Description

[0001] The present invention relates to a covering
system for pits of mechanical workshops.
[0002] As is known, thesafety regulationsstipulate that
the pits of mechanical workshops or the like should be
providedwith acoveringelementwhichmaybeslid along
the pit between an extended position, where it covers the
pit, and a folded-up position inside a storage zone, where
the pit is open and accessible.
[0003] Patent applicationEP1,849,935A2describesa
solution which involves the use of a shutter-like cover
which is operated by motor means and is formed by a
plurality of transverse bars which slide inside guides
positioned on the longitudinal edges of the pit.
[0004] At predetermined intervals, some of the bars
have engaging rollers which project from the plane of the
bars and which engage with auxiliary guides arranged in
the storage zone so as to allow the storage of the shutter
by arranging the bars in vertical side-by-side layers so to
open the pit.
[0005] Patent application EP 2,258,913 A2 describes,
instead, a covering element for pits of mechanical work-
shops or the like comprising a shutter-like cover formed
by a plurality of transverse bars arranged side-by-side
and supported by respective brackets from which there
project pins on which sliding rollers are mounted. The
pins are connected by links and counter-links of a chain
which connects the bars together.
[0006] In this case also the covering element is slid-
ingly guided in longitudinal guides which are arranged
along the longitudinal edges of the pit. At regular inter-
vals, the bars have connected thereto elongated pins
which support respective support rollers which are also
slidable in the longitudinal guides. In order to perform the
storage of the bars in vertical side-by-side layers, the
storage zone of the pit is provided, at the end of the
longitudinal guides facing the storage zone, with support
guides with which solely the support rollers are able to
engage.
[0007] Basically, the support guides have a smaller
width than the longitudinal guides, so that they do not
provide support for the sliding rollers so as to allow the
respective bars to fall downwards and thus allow storage
of the shutter-like cover in vertical side-by-side layers.
[0008] This constructional solution has proved to be
practical and efficient to use and install on already exist-
ing pits. However, the method for storing the shutter in
layers reduces, in some cases excessively, the working
length of the pit.
[0009] EP 2,878,746 A1 describes a covering element
similar to that described in EP 2,258,913 A2 in which, in
order toexploit better thestoragespaceat thebottomend
of the pit, the lateral sliding guides are provided at their
ends with respective substantially vertical guide sections
which are open at the bottom; in this configuration the
closing element has a pair of storage guides which are
arranged along the lateral flanks of the storage zone

underneath the open ends of the substantially vertical
guide sections and extend substantially parallel to the
longitudinal ends of the lateral sliding guides. Theends of
the storage guides facing the respective vertical guide
section are provided with an upwardly folded receiving
section for engagementwith thestoragemembersduring
the retraction of the shutter-like cover.
[0010] A common problem of all the known covers of
the shutter type which perform the storage of the bars in
side-by-side layers in thestoragezone is that they require
a chain-type connection between the transverse ends of
thebars, said chain being requiredboth to allow the cover
to follow thevarious transition curveswhen it passes from
the longitudinal sliding guides to the storage zone, and to
form the side-by-side layers in the storage position. The
chain connection makes such arrangements easy, but,
on the other hand, results in an inherent structural weak-
ness of the cover which must be compensated for by
providing bars and connection and support elements that
are extremely solid, i.e. made using a large amount of
material, in order to give the extended cover sufficient
rigidity needed to achieve the load-bearing capacities
prescribed by the regulations or required by theparticular
conditions of use.
[0011] Therefore, the covers are heavy to move, with
the consequent need for motor means for the movement
thereof which are more powerful, as well as being more
costly and complex.
[0012] The technical problem posed, therefore, is that
of providing a covering system for pits of mechanical
workshops able to solve or at least partially overcome
the problems described above.
[0013] In connection with this task one object of the
invention is to provide a covering system for pits of
mechanical workshops which is practical, efficient and
easy to install.
[0014] A particular object of the present invention is to
reduce the weight and the complexity of the cover, while
maintaining a structural rigidity which complies with the
load-bearing requirements prescribed by safety stan-
dards.
[0015] Another object of the present invention is to
provide a covering element which, owing to its particular
constructional features, is able to provide the best guar-
antee in terms of reliability and safety during use.
[0016] Last but not least, an object of the invention is to
provide a covering element which is able to achieve an
optimum longitudinal working extension in the open con-
dition of the pit.
[0017] The aforementioned task, as well the objects
mentioned and other objects which will emerge more
clearly below, are achieved by a covering systemaccord-
ing to Claim 1. Preferred embodiments are described in
the dependent claims which are cited by way of refer-
ence.
[0018] Further characteristic features and advantages
will emerge more clearly from the description of pre-
ferred, but non-exclusive, embodiments of a covering
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system for pits of mechanical workshops or the like,
illustrated by way of a non-limiting example with the
aid of the attached drawings in which:

Figure 1: shows a perspective view of a pit with a
cover extended to close the top of the pit;
Figure2: showsaviewof thepit according toFigure1
in the open condition, with the cover folded up in the
storage position in the storage zone;
Figure 3: is a partially exploded perspective view of a
first embodiment of a shutter-like cover of the cover-
ing system according to the invention;
Figure 4: is a partial view in greater detail of the cover
according to Fig. 3;
Figure 5: is a cross-sectional view along a vertical
plane indicated by V-V in
Fig.4;
Figure 6: is a perspective viewof the cover according
to Fig. 3 in the folded-up position in the storage zone;
Figure 7: is a cross-sectional view along a vertical
plane of the cover according to Fig.6;
Figure 8: is a vertically sectioned view of the storage
zone of a variation of embodiment of the covering
system according to the invention, with the cover in
the folded-up position;
Figure 9: is a perspective view of a detail of a storage
guide according to a third embodiment of the cover-
ing system;
Figure 10: is partially exploded perspective view of
the shutter-like cover of the covering system accord-
ing to Fig. 9; and
Figure 11: is a view of a detail of an articulation bar
provided with storage rollers of the cover according
to Fig. 10.

[0019] With reference to the said figures, the present
invention relates to a covering system 1 for pits 5 of
mechanical workshops or the like.
[0020] Figure 1 shows a pre-constructed pit 5 in which
a first example of embodiment of the covering system 1
according to the present invention is installed. As will
emergemore clearly below, the covering system accord-
ing to the present invention can be advantageously in-
stalled easily both on a newly constructed pit 5 and on
pre-existing pits.
[0021] Assuming a set of three reference axes, i.e. a
longitudinal axis X-X, parallel to the length of the pit and
the extended cover, transverse axis Y-Y, parallel to the
width in the transverse direction of the cover, and vertical
direction Z-Z, parallel to the height/depth of the pit and
height/thickness of the extended cover, the covering
system1 comprises a shutter-like cover - denoted overall
by the reference number 2 - which can be positioned in a
storage zone 10 (Fig. 2) in a folded-up arrangement.
[0022] The storage zone 10 is in particular arranged at
a longitudinal end of the pit 5.
[0023] With reference to Figs. 3‑5, the shutter-like
cover 2 comprises a plurality of first bars or transverse

slats 3, which have a profiled body with a greater dimen-
sion extending in the transverse widthwise direction Y-Y,
a front transverse side 3a and rear transverse side 3b
opposite to each other in the longitudinal lengthwise
direction X-X and a vertical height comprised between
a top surface 3c, which in use is an outer walkable sur-
face, and a bottom surface 3d, which during use is inner.
[0024] In Figures 4 and 5, the first bars 3 are shown in
an aligned relative position which in use corresponds to
the extended cover position. In this position, as shown,
the first bars 3 provide a substantially continuous walk-
able surface owing to the joining together of their top
surfaces 3c.
[0025] The front and rear transverse sides 3a,3b of the
first bars 3 are advantageously shaped to provide a form
coupling between first adjacent bars 3; the coupling
provides a hinged fastening such that the first bars are
engaged together with a limited range of relative rotation
of adjacent bars about a transverse axis. The hinged
fastening is preferably configured to allow different
ranges of relative rotation of first adjacent bars with
respect to the aligned position thereof, when they move
upwards and downwards. In other words, a minimum
possible angle between the bottom surfaces 3d of first
adjacent bars 3 is always smaller than a minimum pos-
sible angle between the top surfaces 3c. In preferred
embodiments, the minimum possible angle between
bottom surfaces 3d is less than or equal to 140° and/or
greater than or equal to 130°, preferably equal to 135°.
The minimum possible angle between the top surfaces
3c is preferably greater than or equal to 175° and less
than or equal to 180°.
[0026] With further reference to the cross-section
shown in Fig. 5, a particularly preferred embodiment of
the first bars 3 has a bar body with a transverse side 3a
configured with an open female cavity 3m which is sub-
stantially cylindrical.
[0027] In particular, the (front or rear, depending on the
use) transverse side has a C-shaped form in cross-sec-
tion.
[0028] Preferably, the female cavity 3m is delimited by
edges, i.e. asymmetrical topedgeandbottomedgeof the
transverse side 3a, which makes it possible to achieve
different ranges of relative rotation of first adjacent bars,
with respect to the aligned position, in the two different
directions of upward/downward rotation about the trans-
verse axis. In the preferred example shown, the top edge
which defines the C extends in the longitudinal direction
beyond the bottom edge, which allows a rotation in a
downwarddirection of adjacent barswithin a first rangeof
rotation (for example35°),while the relative rotation in the
upward direction beyond the aligned position is substan-
tially prevented or in any case allowed only in a second
range which is smaller (generally at the most 5°).
[0029] The other (front or rear, depending on the use)
transverse side3bof eachfirst bar 3 is formedwithamale
element 3g projecting longitudinally from the body of the
bar 3.
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[0030] Preferably, the male element is in the form of a,
preferably cylindrical and hollow, transverse rod project-
ing from the bar body towhich it is connected bymeans of
a transverse shank and with dimensions such that it may
be stably seated in the female cavity 3m of the adjacent
bar. The transverse flank of the bar body from which the
male element projects is advantageously configuredwith
a concave surface having dimensions suitable for coop-
erating with the outer surface of the female side of the
adjacent first bar 3.
[0031] As can be seen in Fig. 5, the shank and the
concave surface act as elements for limiting the relative
rotation of the bars,making contact in themanner of end-
of-travel stops against the respective top and bottom free
edges of the female side 3a.
[0032] Advantageously, the female cavity and themale
element may be extended over the entire transverse
dimension of the first bar 3 so that the coupling between
first adjacent bars is extremely solid and the cover has an
improved rigidity and load-bearing capacity when it is
extended to cover the pit with the first bars aligned.
[0033] It is clear to the person skilled in the art that it is
not necessary for all the bars to have both the male
element and the female element, it being possible to
alternate for example bars having two male sides with
barshaving two female sides.However, the configuration
proposed with both a male side and a female side is
preferred because it allows the production of the profiled
bars to be standardized.
[0034] As shown in Figs. 3 and 4, at predefined inter-
vals along the cover 2, articulation bars 9 are arranged.
[0035] The articulation bars 9 are hinged with the ad-
jacent first bars 3 by means of pivoted-connection ele-
ments, for example pins 9a,9b or screws. Compared to
the form coupling between the first bars 3, the pivoted
connection allows a greater relative rotation, for example
such as to allow the articulation bar 9 to be arranged
substantially at right angles to each of the first bars 3
coupled thereto.
[0036] In thepreferredexampleofembodiment shown,
the articulation bars 9 have a profiled transverse central
body with vertical flanges 9d at the transverse end,
projecting laterally in the longitudinal direction and pro-
videdwith holes designed to receive the pivoted-connec-
tion means 9a,9b for articulated coupling to the first bars
3; thepins9a,9bmay inparticular pass through theflange
9d so as to engage inside the cavity of themale rod 3g on
the transverse side 3b of the bar 3. The profiled body of
the articulation bar has preferably a transverse dimen-
sion smaller than the transverse dimension of the first
bars 3.
[0037] A spacing between the holes of the flange 9d
corresponds preferably to a spacing between the hole of
the male rod 3g and the female cavity on the front side
and rear side 3a,3b of the bars 3.
[0038] Preferably for each articulation bar 9, the pi-
voted-connection means also comprise a respective
transverse rod 9c which is preferably cylindrical and

designed to be seated in the female cavity of the trans-
verse side 3a of an adjacent first bar 3 and provided with
female threads for receiving the threading of the connec-
tion pins 9a,9b.
[0039] As shown in Figs. 3 and 4, in order to assemble
the cover 2, each female seat of a first bar 3 receives,
inserted therein in the transverse direction Y-Y, the male
element 3g of an adjacent first bar 3 or the transverse rod
9c for articulated coupling to an adjacent articulation bar
9. The pins 9a,9b are then screwed into the female
threads of the male elements 3g, or the rod 9d, in order
to fasten together the bars 3,9. The transverse rod 9c is
therefore housed stably, but free to rotate, inside the
female cavity.
[0040] With this configuration, the shutter-like cover
has a plurality of semi-rigid panels formed by the first
transverse bars and articulated together bymeans of the
articulation bars arranged between successive panels.
[0041] The semi-rigid panels advantageously have the
capacity to curve owing to the limited degree of freedom
provided by the form coupling between the first bars 3,
with a minimum radius of curvature, which is advanta-
geously greater in onedirection, generally corresponding
to the direction of upwards deformation due to the load
acting on the cover extending so as to close the pit and
smaller in the opposite direction, generally correspond-
ing to the direction of deformation for following a curved
path in order to access the storage zone 10.
[0042] The bars 3, 9 which form the cover 2 are slid-
able, suitably at their transverse ends, along a pair of
lateral sliding guides 4 arranged at the longitudinal edges
of the pit 5.
[0043] The covermay therefore bemoved along the pit
5 between an extended position for closing the pit (Fig. 1)
and a position folded-up in the storage zone 10 (Fig.
2,6‑7).
[0044] The system for guiding the cover comprises, in
addition to the longitudinal sliding guides 4 which extend
along the pit, a pair of storage guides 7 positioned in the
storage zone 10. The storage guides are arranged and
configured so that only some predefined articulation bars
9 engagewith the storage guides, whereas at least some
of the first bars 3 are arranged in adjacent rows, with the
associated panels arranged side-by-side.
[0045] When the cover is moved between the ex-
tended position and the position folded-up inside the
storage zone, the articulation bars 9, which are arranged
at predetermined intervals, allow at least some of the
semi-rigid panels to be arranged parallel to each other in
the storage zone 10, with the first bars 3 arranged in side-
by-side rows and/or to follow more or less complex
curved paths between the extended position and the
folded-up position, despite the limited degree of possible
relative rotation of the first connected bars 3.
[0046] With reference to Figs. 4‑8, a preferred embodi-
mentof thecoveringsystemcomprisesastoragezone10
formedbyacasing110withasubstantially parallelepiped
frame, along the vertical side walls of which a terminal
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section of a respective longitudinal lateral sliding guide 4
extends. Respective substantially vertical guide sections
6, which are open at the bottom, are arranged at the ends
4a of the lateral sliding guides 4. Each substantially
vertical guide is connected to the longitudinal guide by
means of a respective curved connecting section 6a.
[0047] The covering system 1 has a pair of storage
guides 7 which are arranged in the storage zones 10
underneath the open ends of the substantially vertical
guide sections 6. The storage guides 7 extend substan-
tially parallel to the vertical direction, as a continuation of
the vertical ends of lateral sliding guides 4.
[0048] As shown, preferably, the vertical sections 6 of
the sliding guides and the storageguides 7are preferably
inclined from the top downwards and from the inside
towards the longitudinal end of the storage zone 10.
[0049] The angle of inclination with respect to the
vertical is preferably between 5° and 10°.
[0050] The shutter-like cover 2 further comprises a
plurality of storage members 11 which are coupled to a
predetermined number of articulation bars 9 and spaced
from each other along the longitudinal extension of the
shutter-like cover 2.
[0051] The system is configured so that only the se-
lected articulation bars 9, to which the storage members
11 are attached, are guided along the storage guides 7,
when they reach the open end of the vertical sliding
guides 6 in the storage zone.
[0052] The storage guides 7 in particular can be en-
gaged only by the storage members 11.
[0053] Preferably, at least the first bars 3 and the
articulation bars 9 which are not associated with the
storagemembers 11 have support members 8 for sliding
along the lateral sliding guides 4. More preferably, all the
bars 3,9 have said sliding members 8.
[0054] According to a preferred embodiment, the slid-
ing members 8 and the storage members 11 comprise,
respectively, sliding bearings or rollers and storage bear-
ings or rollers.
[0055] The sliding rollers 8 are mounted on transverse
pins 9a,9bwhich are screwed into the cavity of the hollow
male element of the first bars 3 and/or of the rod 9c in the
case of the articulation bars.
[0056] In the example shown, the storagemembers 11
are mounted on elongated pins 9a so that the storage
rollers 11 are arranged in a position transversely more
outer-lying than the sliding members 8.
[0057] The connection pins 9a,9b pass through the
flange of the articulation bars and engage with the first
bar 3 and the cylindrical rod 9cadjacent to the articulation
bar.
[0058] Preferably, the selected articulation bars which
carry the storage rollers 11 have, on same long pins 9a,
also the sliding rollers 8.
[0059] Preferably, at predetermined intervals, some of
the first bars 3 are provided with longitudinal transverse
endplates, arrangedbetween thebodyof thefirst bar and
the slidingmembers 8 andprovidedwith through-holes in

the transverse direction for insertion of the connection
pins 9b.
[0060] Advantageously, the plates 13 have a tooth 13a
projecting in the vertical direction beyond the bottom
surface of the bar body 3 and designed to keep the bar
properly aligned during sliding in the guides 4. In the
example shown, every other bar 3 is provided with these
plates, although other arrangements are possible. The
plates also provide the cover 2 with greater rigidity and
stability, preventing relativemovements of the bars in the
transverse direction.
[0061] With reference to the embodiment shown in
Figures 6 and 7, the covering element 1 comprisesmotor
means 12 for moving the shutter-like cover 2. By way of
example, the motor means comprise a motor 12 which
drivesapair of crownwheels12ameshingwith thesliding
rollers 8.
[0062] Therefore, preferably the sliding rollers 8 are
arranged at constant intervals in order to facilitate mesh-
ing with the crown wheels 12a.
[0063] According to preferred embodiments of the in-
vention, the distance between the free edges of the
opposite lateral sliding guides 4 is smaller than the dis-
tance between the free edges of the opposite storage
guides 7.
[0064] Basically, the storage guides 7 have a smaller
width than the longitudinal sliding guides 4 so that theydo
not offer support for the sliding rollers 8 arranged in a
more inner position in the transverse direction, so that the
first bars 3 and the articulation bars 9 which do not have
the storage members 11 fall downwards without enga-
ging with the storage guides 7, when they enter the
storage zone 10, in particular in the region of the storage
guides 7. As shown in Figs. 6 and 7, in the preferred
embodiment shown, the storage zone is configured with
substantially vertically descending storage guides 7 in-
clined with the bottom end 7a further away in the long-
itudinal direction than the top end, so that in the folded-up
position the cover is arranged with rows of first bars 3
arranged substantially horizontal side-by-side, owing to
the articulation bars which allow the semi-rigid panels to
bearrangedstackedonabottomsurfaceandarranged in
substantially parallel longitudinal/transverse planes.
[0065] Ramps 7b inclined from the top downwards and
from theoutside towards the insideof the pit are arranged
downstream of the top end of the storage guides 7 and
are designed to act on the sliding rollers 8 during opening
of the cover, actingasaguidesurface for correctly routing
the bars 3,9 without storage rollers towards the sliding
guides 6.
[0066] Fig. 8 shows the folded-up position in the sto-
rage zone of a variation of embodiment of the covering
system shown in Figs. 3‑7, in which a second toothed
wheel 19 is arranged at the terminal end of the long-
itudinal sliding guides 4 and is configured to transport the
articulation bars 9 provided with storage members 11
along a curved bending path as far as storage guides 17
arranged sub-horizontally with a lower level at the end
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17a opposite to the second toothedwheel 19. Preferably,
said terminal end 4a of the lateral sliding guides 4 is open
and the toothed wheel is configured with counter-pres-
sure means 16 designed to act solely on the storage
members 11 so that the bars 3,9 without storage mem-
bers 11 are transported by the wheel 19 only as far as
substantially vertical position at a halfway point on the
bending curve, where they fall downwards towards the
storage zone 10.
[0067] These counter-pressure means may for exam-
ple be curved partitions arranged semi-circumferentially
around the bend, outside the wheel 19 and projecting
from the side walls of the storage zone over a distance
such as to act on the storage rollers 11 but not on the
sliding rollers 8. Advantageously, in this embodiment,
only the articulation bars 9 provided with storage mem-
bers 11 reach the storage guides 17, so that that the
storage guides 17may have awidthwhich is the sameas
that of the slidingguides4; therefore, thecomponents are
further standardized.
[0068] The second toothed wheel 19 may be an idle
wheelwhich,meshingwith the sliding rollers 8, rotates so
as to accompany the cover 2 moved by the motor means
12 of the first crown wheel 12a. In alternative embodi-
ments, the second toothed wheel 19may be operated by
a respectivemotorizeddrive systemor via a transmission
chain by the motor means 12 of the first toothed wheel
12a.
[0069] As shown in Figs. 9‑11, in variation of embodi-
ments, the storage members may be storage rollers 14
arrangedoutside theplaneof thebars9andsupportedby
pins 14a mounted on a bracket 15 which projects verti-
cally from the bottom surface of the body of the selected
articulation bars9. In greater detail, as canbe seen inFig.
11, the end flange 13 of the predetermined articulation
bars 9 has a bottom edge 13a folded underneath the
bottom surface of the bar body 9 from which there ex-
tends the vertical/longitudinal bracket 15 with transverse
holes 15a inside which the pins 14a which carry the
storage rollers 14, fixed to the bracket 15 by means of
nuts 15b, are inserted.
[0070] In this embodiment, the storage guides 27 may
be open towards the outside in the transverse direction.
[0071] As shown in Fig. 9, preferably, each of the
storage guides 27 has the cross-sectional shape of a
C open towards the side wall of the storage zone, from
which it extends projecting towards the inside of the
storage zone. The storagemethodmay be similar to that
described in EP 1,849,935 A2 and is not described in
further detail.
[0072] Preferably, all the first transverse bars 3 and the
articulation bars 9 are provided with sliding rollers 8.
[0073] These rollers allow the cover to slide along
longitudinal guides 4positionedalong thepit and tomesh
with the crown wheel 12a of the drive motor 12, with a
constant pitch.
[0074] With the system according to the invention, the
first transverse bars 3 push and pull each other owing to

the form coupling and the rigidity of the assembly.
[0075] The cover is therefore easier to operate and is
moreover more rigid in the extended position. Further-
more, and differently from the known covers in which the
barsare articulatedonly at the transverseends, the cover
according to the invention is less subject tomisalignment
and deformation during the movement.
[0076] The use of this improved shutter-like cover of-
fers various advantages including a greater rigidity and
soliditywhenextended, a smaller thicknesswhich results
in reduceduseofmaterial and thereforea lower final cost,
as well as a smaller amount of space occupied in the
storage zone.
[0077] The covering system offers a high degree of
versatility during configuration of the storage system
depending on the dimensions and configuration of the
final storage zone.
[0078] The articulation bars 9 may be positioned at
regular intervals, namely a same number of first bars 3
is arranged between successive articulation bars 9.
[0079] According to preferred embodiments, the ar-
ticulation bars 9 are positioned at irregular intervals so
as tomakebetter use of the space in the storage zone10,
in particular in the case of inclined storage guides.
[0080] Preferably, the articulation bars provided with
storage members are arranged alternately with articula-
tion bars without storage members.
[0081] With the cover according to the present inven-
tion it is possible, moreover, to make the individual com-
ponents such as the longitudinal sliding guides 4,6, the
storage guides 7,17, the motor means 12, and the first
bars 3 and the articulation bars 9 in amodularmanner, so
that theymaybeeasily combinedalsowith ready existing
pits 5 having different transverse and longitudinal dimen-
sions.
[0082] The invention thus conceived is subject to nu-
merous modifications and variations. Moreover, all the
details may be replaced by other technically equivalent
elements. Basically, the materials used, provided they
are compatible with the specific use, as well as the
dimensions and the relevant shapesmay be any accord-
ing to requirements.
[0083] Although described in connection with a num-
ber of embodiments and a number of preferred examples
of implementation of the invention, it is understood that
the scope of protection of the present patent is deter-
mined solely by the claims below.

Claims

1. Covering system for pits (5) of mechanical work-
shops, comprising a casing (110) defining a storage
zone (10) arranged at a longitudinal end of a pit (5), a
shutter-like cover (2) configured to slide along a pit
(5) between an extended position for closing the pit
and a folded-up position contained in said casing of
the storage zone (10), the shutter-like cover (2)
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comprising a plurality of first transverse bars (3),
which have a profiled body extending in a transverse
widthwisedirection (Y-Y), a front transverseside (3a)
and a rear transverse side (3b) opposite to each
other in a longitudinal lengthwise direction (X-X)
and a vertical height comprised between a top sur-
face (3c), which in use is an outer walkable surface,
and a bottom surface (3d), which is inner during use,

wherein the front and rear transverse sides
(3a,3b) of the first bars (3) are shaped to provide
a form coupling between first adjacent bars (3),
providing a hinged fastening such that the first
adjacent bars (3) are engaged together with a
degree of freedom which allows a limited range
of relative rotation about a transverse axis;
and wherein, at predefined intervals along the
cover (2), articulation bars (9) are positioned
between first bars (3), said articulation bars
being hinged with the adjacent first bars (3) by
means of a pivoted connection allowing a great-
er relative rotation than the form coupling be-
tween the first bars (3), such that the articulation
bars (9) allow at least some of the first bars (3) to
bearranged inside-by-side rowswhen thecover
is in the folded-up position in the storage zone
(10);
the system further comprising transverse pi-
voted-connection elements (9a,9b) for coupling
the first bars (3) together and to the articulation
bars.

2. Covering system according to Claim 1, wherein the
articulation bars (9) are hingedwith the adjacent first
bars (3) by means of a pivoted connection which
allows the articulation bars (9) to be arranged at right
angles to the adjacent first bars (3) connected to
them.

3. Covering system according to one of the preceding
claims, wherein the form coupling between first ad-
jacent bars (3) provides a hinged fastening config-
ured to allow different ranges of rotation of first
adjacent bars, relative to an aligned position thereof,
when they move respectively in an upward direction
and downward direction away from the aligned posi-
tion; wherein, preferably, a minimum possible angle
between the bottom surfaces (3d) of first adjacent
bars (3) is always smaller than a minimum possible
angle between the top surfaces (3c).

4. Covering system according to the preceding claim,
wherein the minimum possible angle between the
bottom surfaces (3d) of first adjacent bars (3) is
greater than or equal to 130° and less than or equal
to 140°; and/or wherein the minimum possible angle
between top surfaces (3c) of first adjacent bars (3) is
greater thanor equal to175°and less thanorequal to

180°.

5. Covering system according to one of the preceding
claims, wherein the shutter-like cover has a plurality
of semi-rigid panels formed by first transverse bars
which are adjacent and articulated together by
means of the articulation bars (9) arranged between
successive panels, the semi-rigid panels having the
capacity to curve owing to the limited degree of
freedom for relative rotation provided by the form
coupling between the first bars (3).

6. Covering system according to one of the preceding
claims, wherein, in the folded-up position in the
storage zone, at least some of the panels are ar-
ranged in substantially parallel planes, preferably
substantially horizontal or vertical planes.

7. Covering system according to one of the preceding
claims,wherein the semi-rigid panelsmay curvewith
a minimum radius of curvature, which is greater in a
first deformation direction, preferably corresponding
to an upward deformation direction due to the load
acting on the cover when extended so as to close the
pit, and smaller in a second direction, preferably
corresponding to the deformation direction for fol-
lowing a curved path in order to access the storage
zone (10).

8. Covering system according to one of the preceding
claims,wherein the first bars (3) haveabar bodywith
a transverseside (3a) configuredwitha femalecavity
(3m)which is openand/orwith a transverse side (3b)
shaped with a male element (3g) projecting long-
itudinally from the body of the bar (3).

9. Covering system according to the preceding claim,
wherein the female cavity is substantially cylindrical
and/or wherein the transverse side has a C-shaped
cross-sectional form.

10. Covering system according to the preceding claim,
wherein the female cavity (3m) is delimited by asym-
metrical edges, i.e. top edge (3e) and bottom edge
(3f), of the transverse side (3a), so as to allow dif-
ferent ranges of rotation of first adjacent bars about
the transverse axis, in two different directions of
rotation, i.e. upward direction and downward direc-
tion, with respect to the aligned position, wherein
preferably the top edge extends in the longitudinal
direction beyond the bottom edge, so as to allow
rotation of adjacent bars in the downward direction
within a first rotation range, while the relative rotation
in theupwarddirectionbeyond thealignedposition is
substantially prevented or allowed only within a sec-
ond smaller range.

11. System according to one of the preceding Claims
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8‑10, wherein the male element is in the form of a
transverse rod, preferably cylindrical, projecting in
the longitudinal direction from thebar body towhich it
is connected by means of a transverse shank and
with dimensions such as to be stably seated inside
the female cavity of an adjacent first bar (3).

12. System according to the preceding claim, wherein
the transverse side of the bar body from which the
male element projects is configured with a concave
surface (3i), havingdimensions suchas to cooperate
with an external surface of the female side (3a) of an
adjacent first bar (3), so that the shank and the
concave surface act as limiting elements for limiting
relative rotation of the first adjacent bars (3).

13. Covering system according to one of Claims 8‑12,
wherein the female cavity and/or the male element
extend(s) over theentire transversedimensionof the
first bar (3).

14. Covering system according to one of the preceding
claims, wherein the articulation bars (9) have a pro-
filed, transverse, central body and vertical flanges
(9d) situated at the transverse ends, projecting lat-
erally in the longitudinal direction from the central
body and provided with holes for receiving the trans-
verse pivoted-connection elements (9a,9b) for ar-
ticulated coupling to the first bars (3), wherein pre-
ferably, the central body of the articulation bar has a
transverse dimension smaller than the transverse
dimension of the first bars (3) and/or wherein a
spacing between the holes of the flange (9d) corre-
sponds to a distance between the transverse axes of
relative rotation of adjacent first bars (3).

15. Covering system according to one of the preceding
claims, comprising a plurality of transverse rods,
each rotationally housed in the front or rear trans-
verse side of a respective first bar (3), in particular
insidesaid femalecavity, andconnectedbymeansof
said pivoted-connection elements (9a,9b) to a re-
spective articulation bar (9).

16. Covering system according to one of the preceding
claims, comprising a pair of lateral sliding guides (4)
designed to be fixed along the longitudinal edges of
the pit (5), wherein the bars (3,9) which form the
shutter-like cover (2) are slidable, at their transverse
ends, along said lateral sliding guides.

17. Covering system according to one of the preceding
claims, characterized in that it comprises a plurality
of storage members (11), attached to a certain pre-
determined number of the articulation bars (9) and
spaced from each other along the longitudinal ex-
tension of the shutter-like cover (2), and storage
guides (7) positioned in the storage zone (10); and

in that the storagemembers and the storage guides
are arranged and configured so that only the pre-
determined articulation bars (9) provided with the
storage members (11,14) are guided by the storage
guides, when the cover (2) is moved between the
extended position and the storage zone so as to be
arranged in said folded-up position.

18. Covering system according to the preceding claim,
wherein two storage guides (7) are arranged in the
storage zone (10), extending substantially parallel to
the vertical direction and inclined from the top down-
wards and from the inside towards the longitudinal
endof thestoragezone (10), preferablywithanangle
of inclination with respect to the vertical of between
5° and 10°.

19. Covering system according to one of the preceding
Claims 17 and 18, wherein at least the first bars (3)
and the articulation bars (9)which are not associated
with storage members (11) and preferably all the
bars (3,9) which form the cover (2) have sliding
members (8) for sliding along the lateral sliding
guides (4); the sliding members (8) preferably com-
prising sliding rollers or bearings supported by the
pivoted-connection elements (9a,9b).

20. Covering system according to one of Claims 17‑19,
wherein the storage members (11), in particular the
storage rollers, are mounted on elongated pins (9a)
so that the storage members (11) are arranged in a
position transversely further outer-lying than the slid-
ingmembers (8); orwherein the storagemembers, in
particular the storage rollers (14), are arranged out-
side of the plane of the bars (3), supported by a
bracket (15)whichprojects vertically from thebottom
surface of the body of the selected articulation bars
(9).

21. System according to one of the preceding claims,
wherein the pivoted-connection elements include
transverse connection pins (9a,9b) which are in-
serted through the holes in the flanges of the articu-
lationbars (9) andareengagedwitha first bar (3) and
with a transverse rod (9c) which are adjacent to the
articulation bar.
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