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(54) SCAFFOLDING FOR BUILDINGS AND INDUSTRIAL BUILDINGS WITH A CONNECTION
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FLOOR

(57)  Ascaffolding (5) for civil and industrial buildings,
comprising a plurality of uprights (2), a plurality of guard
rails (3) having end portions (9) and an upper surface
support (10), at least one planking floor (4) which can be
secured to the surfaces (10) and a connection system
(1) for connecting the uprights (2) and the guard rails (3).
The system (1) comprises a first head (13) which is se-
cured to the portions (9) and has a horizontal slot (19)
and a vertical passage (20), and at least one plate (14)
with an annular body (15) having a central hole (16) for
receiving one of the uprights (2) and a plurality of holes
(17) for connection of the head (13). The body (15) is
designed to be introduced into the slot (19) for alignment

of one of the holes (17) with the passage (20). At least
one wedge (22) is provided, which is designed to be in-
troduced into the passage (20) for connecting the first
head (13) to the plate (14). The wedge (22) has a tapered
portion (23) and an upper edge (24) and the first head
(13) and the ledger (3) have the same cross section. The
section has an oval shape with a with a substantially ver-
tical major axis (d4), and the passage (20) allows the
wedge (22) to be received therein, such that its edge (24)
will be substantially flush with the surface (10) and the
floor (4) may be secured to the guard rails (3) against the
uprights (2).
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Description

Field of the invention

[0001] The present invention generally finds applica-
tion in the field of scaffolding for building and industry,
and particularly relates to scaffolding for civil and indus-
trial buildings having a connection system for connecting
uprights and guard rails.

Background art

[0002] Scaffolding has been long known, in building
and industry, to comprise a plurality of vertical uprights
and guard rails which are adapted to be assembled to-
gether to form a rigid structure for supporting one or more
planking floors.

[0003] The structure maybe assembled using systems
for connection of a plurality of guard rails to a vertical
upright in radially arranged positions.

[0004] Generally, the connection systems comprise a
disc that is designed to be fitted onto the upright and has
a plurality of radial holes, a plurality of heads designed
to be secured to the respective ends of the guard rails
and a plurality of wedges designed to fit into the periph-
eral holes and the heads for locking the latter on the disk.
[0005] The guard rails, which are connected to the up-
rights in a substantially horizontal position, and the con-
nection systems act as supports for one or more planking
floors.

[0006] One drawback of such arrangements is that the
shapes and sizes of the heads are different from those
of the crosspieces and the wedges will likely project up-
wards from the upper surface of the heads. Due to this
drawback, surface discontinuities will occur, which will
prevent stable support of the planking floors.

[0007] Furthermore, dueto this drawback, the planking
floors cannot be supported by the guard rail at the upright,
but at a predetermined distance therefrom, which is at
least equal to the size of the connection head.

[0008] Thus, the space between the planking floor and
the upright may be exposed to the build-up of water and
dirt, or to the fall of materials or substances that may be
a safety hazard for operators.

[0009] In an attempt to at least partially obviate these
drawbacks, connection systems have been developed
which limit surface discontinuities between connection
heads and guard rails, forimproved support of the plank-
ing floors.

[0010] CA2743832 discloses a connection system like
those described above that can be mounted to a scaffold
comprising a plurality of guard rails. The latter have an
inverted U-shaped channel member and a partially open
end portion.

[0011] The U-shaped portion partially covers the upper
end of the wedge when the latter is inside the connection
head, whereas the open end portion, which is smaller
than the other portion, provides access thereto upon in-
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troduction and removal. Furthermore, the lateral flanges
of the U-shaped channel member laterally support the
planking floors.

[0012] A first drawback of this arrangement is that this
system can be only used in combination with the above
discussed U-shaped channel members, to provide stable
support to the floors.

[0013] Therefore, this system cannot be used in com-
bination with standard tubular guard rails, as typically
used for scaffolding.

[0014] A further drawback is that to the procedure for
introducing and removing the edges into and from the
connection heads are very complex due to the dimen-
sions of the channel members of the guard rails.

[0015] Another drawback is that the lower braces
mounted to the same upright of the guard rails must be
radially offset to the latter to avoid bulk increase.

[0016] US20140030009 discloses a system for con-
necting uprights and guard rails in scaffolding, which
comprises at least one first head secured to a respective
end of a guard rail and having a vertical slot, an annular
plate that can be fitted onto an upright and has a plurality
of peripheral holes and a wedge which is adapted to be
fitted into the slot and into one of the holes to lock the
guard rail relative to the plate, and hence relative to the
upright. FIG. 1 shows a perspective view and a broken-
away side view of the above described connection sys-
tem.

[0017] A first drawback of this arrangement is that the
guard rail and the head have a circular cross section,
whereby this system is limited in its use, as compared
with standard structures.

[0018] A further drawback is that the vertical passage
in the head does not allow the wedge to be fully inserted
therein, whereby the wedge will project upwards from the
support surface of the guard rail.

[0019] Due to this drawback, an assembling operator
cannot lock the planking floors of the scaffolding against
the uprights.

Technical Problem

[0020] Inthe light of the prior art, the technical problem
addressed by the present invention consists in providing
scaffolding with a connection system for connecting ver-
tical uprights and guard rails that can be used with stand-
ard structures and affords quick and simple assembly.

Disclosure of the invention

[0021] The object of the present invention is to solve
the aforementioned problem, by providing scaffolding
with a connection system for connecting vertical uprights
and support crosspieces for a planking floor, that is highly
efficient and relatively cost-effective.

[0022] A particular object of the present invention is to
provide scaffolding as described above that provides sta-
ble support to the planking floor, while avoiding surface
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discontinuities.

[0023] A further object of the present invention is to
provide scaffolding as described above that can be used
with guard rails and uprights of standard shapes and siz-
es.

[0024] Anotherobjectof the presentinvention is to pro-
vide a connection system as described above, that af-
fords simple and quick assembly of the guard rails with
the vertical uprights of the scaffolding.

[0025] A further object of the present invention is to
provide a connection system as described above that
allows simultaneous assembly of guard rails and lower
and front braces on the same plate, thereby reducing the
bulk.

[0026] These and other objects, as more clearly ex-
plained hereinafter, are fulfilled by scaffolding for civiland
industrial buildings as defined in claim 1, which compris-
es a plurality of vertical uprights, a plurality of tubular
guard rails having end portions and an upper support
surface, at least one planking floor which can be remov-
ably secured to the upper surfaces of the guard rails and
a connection system for connecting the uprights and the
guard rails.

[0027] The system comprises atleastone first connec-
tion head which is secured to the end portions and has
a horizontal slot and a vertical passage in communication
with the slot, and at least one connection plate with an
annular body having a central hole for receiving one of
the uprights and a plurality of holes for connection of the
first head. The annular body is adapted to be introduced
into the slot for alignment of one of the peripheral holes
with the vertical passage.

[0028] At least one junction wedge is provided, which
is adapted to be introduced into the vertical passage
through a respective peripheral hole, for stable connec-
tion of the first head to the connection plate, the wedge
having a tapered portion and an enlarged upper edge.
The first head and the guard rail have substantially the
same cross section.

[0029] The cross section substantially has an oval
shape with a substantially vertical major axis and the ver-
tical passage is configured to allow the wedge to be in-
troduced therein, such that its upper edge will be sub-
stantially flush with and not project upwards from the sup-
port surface of the guard rails and such that the planking
floor will be secured to the guard rails also against the
uprights.

[0030] Advantageous embodiments of the invention
are obtained in accordance with the dependent claims.

Brief description of the drawings

[0031] Further features and advantages of the inven-
tion will be more apparent from the detailed description
of a preferred, non-exclusive embodiment of scaffolding
for civil and industrial buildings having a connection sys-
tem for connecting uprights and guard rails according to
the invention, which is described as a non-limiting exam-
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ple with the help of the annexed drawings, in which:

FIG. 1 shows a perspective view and a broken-away
side view of a connection system for connecting up-
rights and guard rails in prior art scaffolding;

FIGS. 2 and 3 show a perspective view and an en-
larged side view of scaffolding comprising the con-
nection system of the invention respectively;

FIGS. 4 and 5 show a pair of enlarged perspective
views and a side view of the connection system of
Figs. 1 and 2 respectively;

FIGS. 6 and 7 show a broken away side view and a
broken away front view of the guard rail of the scaf-
folding of Fig. 1 respectively;

FIG. 8 shows a perspective view of a first detail of
the connection system of the invention;

FIGS. 9 to 11 show a perspective views, a front
views, and a broken away side view of a second
detail of the connection assembly of the invention
respectively;

FIG. 12 shows a perspective view of a third detail of
the connection system of the invention;

FIG. 13 shows a perspective view of a lower brace
of the scaffolding of Fig. 1, comprising a fourth detail
of the connection system of the invention;

FIG. 14 shows an enlarged perspective view of the
fourth detail of Fig. 12;

FIG. 15 shows a perspective view of a fifth detail of
the connection system of the invention;

FIG. 16 shows a side view of the fifth detail of Fig.
14, as secured to a front brace of the scaffolding.

Detailed description of a preferred exemplary embodi-
ment

[0032] Particularly referring to the figures, a system is
shown, generally designated by numeral 1, which ena-
bles connection of vertical uprights 2 and guard rails 3
for supporting a metal planking floor 4 for scaffolding 5.
[0033] By way of example, the scaffolding 5 as shown
in FIGS. 2 and 3, comprises a plurality of vertical uprights
2 and a plurality of guard rails 3 connected to the uprights
2 and may be used as is well known in building and in-
dustry.

[0034] Particularly, the guard rails 3 may comprise one
or more crosspieces 6, as best shown in FIG. 3, and one
or more diagonal braces, i.e. lower braces 7 and front
braces 8, as shown in FIGS. 13 and 16 respectively.
[0035] The crosspieces 6 are adapted to support the
planking floors 4 of the scaffolding 5 while the lower brac-
es 7 mainly act for reinforcement and horizontal bracing
of the scaffolding 5.

[0036] In a preferred embodiment of the invention, the
scaffolding 5 comprises at least one substantially tubular
guard rail 3 having a pair of end portions 9 and an upper
support surface 10 for the planking floor 4.

[0037] The guard rail 3 is of a well-known type and is
adapted for use with standard scaffolding structures 5
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which comprise tubular guard rails, e.g. having a diam-
eter of 48.3 mm. Like the vertical uprights 2, it may also
be made of a metal material, e.g. iron or steel.

[0038] In addition, each planking floor 4 may comprise
a plurality of couplers 11 at the longitudinal end edges
12, which are adapted to be removably coupled to the
upper surfaces 10 of the guard rail 3 to lock the planking
floor 4.

[0039] The connection system 1 comprises a first con-
nection head 13, as shown in FIGS. 9 to 11, which is
secured to each of the end portions 9 of the guard rail 3,
and at least one connection plate 14, as shown in FIG. 8.
[0040] The plate 14 comprises an annularbody 15 hav-
ing a central hole 16 for receiving a vertical upright 2 and
a plurality of peripheral holes 17 for engagement of the
first heads 13.

[0041] The first head 13 may be welded to its respec-
tive end portion 9 of the guard rail 3, and the central hole
16 of the plate 14 may comprise appropriate retaining
appendages, not shown, for friction fit of the plate 14 on
the upright 2.

[0042] Furthermore, there may be provided first pe-
ripheral holes 17 and second peripheral holes 18 that are
different from and angularly arranged relative to the first
holes. Namely, the first peripheral holes 17 have a small-
er size than the second peripheral holes 18 and allow
connection of the first heads 13.

[0043] In an alternative embodiment of the invention,
not shown, the connection system 1 comprises a half-
plate which is adapted to allow selective engagement of
the first heads 13 only at one face of the upright 2.
[0044] As bestshown in FIGS. 9 and 11, the first con-
nection head 13 comprises a substantially horizontal slot
19 and a vertical passage 20 which communicates with
the slot 19 and has an upper edge 21.

[0045] The annular body 15 of the connection plate 14
is designed to be introduced into the slot 19 for alignment
of one of the peripheral holes 17 with the vertical passage
20 of its respective first head 13, as shown in FIG. 3.
[0046] Each first head 13 is designed to be stably con-
nected to the plate 14 by means of a junction wedge 22,
as shown in FIG. 12, which is adapted to be fitted into its
respective vertical passage 20 through the aligned pe-
ripheral hole 17.

[0047] The wedge 22 comprises a tapered portion 23
which is adapted to be entirely introduced into the vertical
passage 20 and the peripheral hole 17, and an enlarged
upper edge 24 having a greater width than the vertical
passage 20 and adapted to interact with the upper edge
21 of the latter to hold the wedge 22 in the locked position.
[0048] In a peculiar aspect of the invention, the first
connection head 13 and the guard rail 3 have substan-
tially equal oval cross-sectional shapes, as shown in the
FIGS. 7and 10, with a major axis d, in the vertical position
when the connection system 1 is assembled.

[0049] The vertical passage 20 is configured to allow
the wedge 22 to be introduced therein, such that its upper
edge 24 will be substantially flush with and not project
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upwards from the support surface 10 of the guard rails,
as shown in FIGS. 3 and 5.

[0050] Thus, the planking floor 4 may be locked on the
guard rails 3 by the couplers 11 also against the uprights
2, as shown in FIGS. 2 and 3.

[0051] This will prevent the occurrence of surface dis-
continuities that affect stable support of the planking floor
4, with the latter being able to be placed on the scaffolding
5 at the vertical upright 2.

[0052] Thisis because the planking floor 4 is supported
and locked, using the couplers 11, not only at the upper
surface 10 of the guard rail 3 but also at the first head
13, as shown in FIGS. 2 and 3.

[0053] The oval cross section of the guard rail 3 and
the first head 13 has a major axis d; and a minor axis d,
of about 80 mm and 50 mm respectively.

[0054] In order to further facilitate introduction of the
wedge 22 into its respective vertical passage 20, the up-
per edge 21 of the latter may include a recess 25 having
a flared shape on both sides.

[0055] In addition, each vertical passage 20 has an
inner front surface 26 that defines an abutment surface
for the wedge 22, and particularly for the straight edge
27 of the tapered portion 23.

[0056] Thefrontsurface 26 ofthe passage 20is spaced
apart from the outer front surface 28 the first head 13 to
form a front wall 29 with a predetermined minimum thick-
ness s.

[0057] The predetermined thickness s may be about 8
mm and the vertical passage 20 may have a maximum
dimension d3 of about 33 mm, such that the wedge 22
can be inserted with its upper edge 24 not projecting up-
wards from the support surface 10.

[0058] Of course, these dimensions may also slightly
vary without departure from the scope of the invention,
with the aforementioned technical problem being still
solved.

[0059] Advantageously, a plurality of second heads 30
may be provided, which are secured by welding at the
ends 31 of the lower braces 7 and are designed to be
connected to the plate 14, as shown in FIGS. 13 and 14.
[0060] In particular, the second heads 30 are connect-
ed to the plate through the second peripheral holes 18
whereas the first connection heads 13 are secured to the
end portions 9 of the crosspieces 6 for connection thereof
to the plate 14 through the first peripheral holes 17.
[0061] Therefore, one connection plate 14 may have
a plurality of first 13 and second heads 30 fixed thereto
in side-by-side relationship, for connection of a plurality
of crosspieces 6 and/or lower braces 7 to the same up-
right 2.

[0062] For this purpose, the first heads 13 may com-
prise a pair of lateral recesses 32, above the slots 19, as
shown in FIGS. 3, 9 and 10, for receiving a portion of the
adjacent second head 30 to avoid any interference with
the lower brace 7 and reduce the overall dimensions of
the system 1.

[0063] As showninFIG. 14, the second heads 30 may
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comprise a rigid bracket 33 with a substantially horizontal
portion 34 having a respective connection hole 35.
[0064] The horizontal portion 34 is adapted to lie over
the plate 14 for its respective connection hole 35 to be
aligned with a corresponding peripheral hole 18, and be
able to receive a junction pin 36 with a respective tilting
pawl 37.

[0065] As mentioned above, the junction pins 36 are
adapted to fit into the second peripheral holes 18 and the
latter may have a larger size than the first holes 17, for
the second heads 30 secured to the lower braces 7 to
have some freedom of movement.

[0066] As shown in FIGS. 15 and 16, third connection
heads 38 may be provided, which are secured to the
ends 39 of the front braces 8 for connection thereof to
the plate 14 through respective junction wedges 22.
[0067] Like the first heads 13, the third connection
heads 38 comprise a substantially horizontal slot 19 and
a vertical passage 20 which is adapted to be aligned with
a second peripheral hole 18 of the plate 14 for receiving
the wedge 22.

[0068] Nevertheless, due to the different external con-
figuration of the third heads 38 and since the latter are
not adapted to support the planking floors 4, the enlarged
upper edge 24 of the wedges 22 in the third heads 38
may possibly project upwards from the support surface
10.

[0069] Each of the second heads 38 defines a vertical
center plane = and may comprise a substantially flat ap-
pendage 40 which is inclined to the center plane & at an
angle of about 45°.

[0070] Each of the appendages 40 has a through hole
41 for receiving a bolt 42 that can be introduced into cor-
responding end holes 43 formed in the front braces 8, as
shown in FIG. 16.

[0071] In addition, each crosspiece 6 may be adapted
to connect two vertical uprights 2 of the scaffolding 5
through the first heads 13 secured to a respective end
portion 8 and fixed to a corresponding plate 14 that is
fitted on the uprights 2.

[0072] It willbe appreciated from the foregoing that the
connection system of the invention fulfills the intended
objects and particularly affords very simple and quick as-
sembly of rigid scaffolding.

[0073] The connection system of this invention is sus-
ceptible of a number of changes and variants, within the
inventive concept disclosed in the appended claims.
[0074] While the connection system has been de-
scribed with particular reference to the accompanying
figures, the numerals referred to in the disclosure and
claims are only used for the sake of a better intelligibility
of the invention and shall not be intended to limit the
claimed scope in any manner.

Industrial Applicability

[0075] The present invention may find application in
industry, because it can be produced on an industrial
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scale by civil and/or industrial scaffolding manufacturers.

Claims

1. A scaffolding (5) for civil and industrial buildings,
comprising:

- a plurality of vertical uprights (2);

- a plurality of guard rails (3) having end portions
(9) and an upper support surface (10);

- at least one planking floor (4) removably se-
curable to said upper surfaces (10) of said guard
rails (3);

- a connection system (1) for connecting said
uprights (2) and said guard rails (3),

wherein said system (1) comprises:

- atleast one first connection head (13) secured
to each of said end portions (9) of said guard
rails (3), said first head (13) having a horizontal
slot (19) and a vertical passage (20) in commu-
nication with said slot (19);

- at least one connection plate (14) with an an-
nular body (15) having a central hole (16) for the
passage of one of said vertical uprights (2) and
a plurality of peripheral holes (17) for connection
of said at least one first head (13), said annular
body (15) being adapted to be introduced into
said slot (19) for alignment of one of said periph-
eral holes (17) with said vertical passage (20);
- atleastonejunction wedge (22) which is adapt-
ed to be introduced into said vertical passage
(20) through a respective peripheral hole (17)
for stable connection of said first head (13) to
said connection plate (14), said wedge (22) hav-
ing atapered portion (23) and an enlarged upper
edge (24);

wherein said first head (13) and said guard rail (3)
substantially have the same cross section;
characterized in that said cross section substan-
tially has an oval shape with a substantially vertical
major axis (d4), said vertical passage (20) being con-
figured to allow said wedge (22) to be introduced
therein, such that its upper edge (24) will be sub-
stantially flush with and not projecting upwards from
said support surface (10) of said guard rails (3) and
to allow said planking floor (4) to be secured to said
guard rails (3) also proximate to the uprights (2).

2. Scaffolding as claimed in claim 1, characterized in
that each planking floor (4) has a plurality of couplers
(11) at its longitudinal end edges (12), which are
adapted to be removably coupled to the support sur-
face (10) of a respective guard rail (3) for securing
said planking floor (4) also at said first head (13).
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Scaffolding as claimed in claim 1, characterized in
that said first connection head (13) comprises a re-
cess (25) at the upper edge (21) of said vertical pas-
sage (20).

Scaffolding as claimed in claim 1, characterized in
that said substantially oval cross section has a minor
axis (d,), said major axis (d4) and said minor axis
(dy) being about 80 mm and about 50mm respec-
tively.

Scaffolding as claimed in claim 1, characterized in
that said vertical passage (20) has an inner front
surface (26) that defines an abutment surface for
said wedge (22), and that is spaced apart from the
outer front surface (28) of said first head (13) to form
afront wall (29) with a predetermined minimum thick-
ness (s).

Scaffolding as claimed in claim 4, characterized in
that said predetermined minimum thickness (s) is
about 8 mm and said vertical passage (20) has a
maximum dimension (ds) of about 33 mm.

Scaffolding as claimed in claim 1, characterized in
that it comprises a plurality of guard rails (3) com-
prising one or more crosspieces (6) and one or more
lower braces (7), each crosspiece (6) having end
portions (9) with respective first heads (13) secured
thereto and each lower brace (7) having respective
end portions (31) with respective second heads (30)
secured thereto, and designed to be connected to
said connecting plate (14).

Scaffolding as claimed in claim 6, characterized in
that each of said second heads (30) comprises a
rigid bracket (33) having a substantially horizontal
portion (34) with a respective connection hole (35),
which is designed to be aligned with one of said pe-
ripheral holes (18) of the plate (14) to receive a re-
spective junction pin (36).

Scaffolding as claimed in claim 6, characterized in
that each of said first heads (13) has a pair of re-
cesses (32) above said slot (19), for receiving a por-
tion of an adjacent second head (30), to thereby re-
duce the overall dimensions of the system (1).

Scaffolding as claimed in claim 6, characterized in
that said connection plate (14) comprises first pe-
ripheral holes (17) for connection of said first heads
(13) and second peripheral holes (18), differing from
the first holes, for connection of said second connec-
tion heads (30).

Scaffolding as claimed in claim 6, characterized in
that said first heads (13) and said second heads (30)
are secured to respective ends (9, 31) of said cross-
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pieces (6) and said lower braces (7) by welding.
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