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(57) Abstract: The invention relates to a connection set for formwork beams, which will find application in the building industry in
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(5, 51, 52, 9) corresponding to the connecting tools (2) for formwork beams.
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CONNECTION SET FOR FORMWORK BEAMS
TECHNICAL FIELD

The present invention relates to a connection set for formwork beams,
which will find application in the building industry for assembling formwork, mainly
for slabs.

BACKGROUND ART

In present practice, a connection set for formwork beams includes a
formwork head, commonly called “fork”, on which formwork beams are placed;
which beams are bearing formwork panels. The formwork head consists of a
support plate, with a generally rectangular shape, to which corners vertical profiles
are attached, protruded unilaterally to it, designed to keep the formwork beams in
a vertical position. The support plate has, on the opposite side to the vertical
profiles, a guide to a vertical — most often telescopic — prop, designed to bear the
load of the formwork and the casted concrete. When assembled, the formwork
beams are parallel to each other on the support plate of the “fork” and their ends

are overlapped in the horizontal direction.

The known connection set has a major disadvantage that the formwork
beams, when assembled, have their ends overlapped and the full effective length
of the formwork beams is not in use. Another disadvantage is that it is not possible
to fix the same distance between each two adjacent formwork heads transversely

and longitudinally without prior measuring, hence time is wasted.

SUMMARY OF INVENTION

An objective of the invention is to provide a connection set for formwork
beams, ensuring quick and easy fixing for axially and successively mounted
beams as well as allowing the connection of any two formwork heads in the
transverse direction without the use of additional measuring devices.

This problem is solved by a connection set for formwork beams, including a
formwork head and connecting tools for formwork beams. The formwork head of
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the connection set is a U-shaped profile, bent from sheet material with a
horizontal base and vertical side walls, and on these vertical side walls and/or the
base there are fixing elements, corresponding to the connecting tools for
formwork beams. The connecting tools are from the group of profiles with an open
contour (straps, splints, braces, brackets,etc.) which edges extend beyond the
contour of the formwork beams when assembled.

According to one of the embodiments, the fixing elements are slots.

It is appropriate the slots to be “open” and located at a distance from the
ends of the two vertical side walls.

It is possible also that the slots are located in the horizontal base of the U-
shaped profile.

It is appropriate at least one transverse plate to be mounted between the
vertical side walls of the formwork head, depending on the thickness of the sheet
material of the formwork head U-shaped profile,.

According to another embodiment, the fixing elements arz at least one
transverse plate, fixed between the vertical side walls of the formwork head.

The connection set for formwork beams may also include a cross retainer,
which is a beam with mounting slots at its ends, which fit to locking slots on the

upper edge of the vertical side walls of the formwork head.

It is appropriate, that at least one guide to the vertical prop to be fixed to
the beam of the cross retainer.

It is recommended the cross retainer beam to have a U-shaped cross-
section, and the guide to be installed in its interior.

It is appropriate in each of the embodiments of the conrection set for
formwork beams, the horizontal base of the formwork head to have a guide to a

vertical prop on its outside, in order to facilitate its assembly to the respective
vertical prop.

This invention achieves considerable advantages compared to the prior art:
it is possible to use the entire effective length of the formwork beams. With the
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cross retainer the invention achieves also accurate assembly of any two adjacent
formwork heads in the transverse direction without prior measuring. Furthermore,
easy and quick fixing is provided. An additional advantage is (under certain
conditions, such as: appropriate thickness of the slab, respectively selected props
and lengths of standard wooden beams) the possibility that the slab formwork
could be assembled only with a single grid of standard wooden beams, and also
early stripping through re-supporting of the cross retainers with telescopic props is

possible.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 — Axonometric view of a connection set for formwork beams, according to

the preferred embodiment of the invention, shown ready for assembling;

Fig. 2 — Axonometric view of the assembled connection set according to the
embodiment of Fig. 1;

Fig. 3 — Section view A-A of Fig. 2;

Fig. 4 — Formwork beam with mounted connecting tool for formwork beams of the
kind of a pair of angle profiles;

Fig. 5 — Axonometric view of an embodiment of a formwork head according to the
invention;

Fig. 6 — Axonometric view of the assembled connection set in accordance with the
embodiments in Fig. 4 and Fig. 5;

Fig. 7 — Embodiment of the formwork beam assembled with connecting tools for
formwork beams of the angle brackets type;

Fig. 8 — Embodiment of the formwork head with fixing elements forrned as slots in
its horizontal base and a transverse plate;

Fig. 9 — Axonometric view of of the assembled connection set in accordance with
the embodiments in Fig. 7 and Fig. 8;

Fig. 10 — Another embodiment of a formwork beam assembled with connecting
tool for formwork beams of the angle brackets type;
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Fig. 11 — Embodiment of the formwork head with fixing elements, formed as two

transverse plates;

Fig. 12 — Axonometric view of of the assembled connection set in accordance with
the embodiments in Fig. 10 and Fig. 11;

Fig. 13 — Cross retainer;

Fig. 14 — Connection set for formwork beams, including cross retainer according

to the invention, shown ready for assembling;
DESCRIPTION OF EMBODIMENTS

The invention relates to a connection set for formwork beams, including
formwork head 1, also referred to as “formwork fork”, which is modified according
to the invention, as well as the connecting tools 2 for formwork heams thereto.
Formwork head 1 is a U-shaped profile, bent from sheet material, preferably
metal, with a horizontal base 3 and vertical side walls 4. On the vertical side walls
4 and/or the horizontal base 3 there are fixing elements 5 corresponding to the
connecting tools 2 for formwork beams. The connecting tools 2 for formwork
beams are from the group of profiles with an open contour (straps, splints, braces,
brackets, etc.), which edges 6 extend beyond the contour of the formwork beams
7, when assembled.

The connecting tools 2 for formwork beams are fixed to each formwork
beam 7. The dimensions of the connecting tools 2 for formwork beams and their
type are selected to have edges 6, which in assembled position protrude beyond
the contour of the formwork beams 7 and with these edges 6 the formwork beams
are attached to the fixing elements 5 of the formwork head 1. The horizontal base
3 of the U-shaped profile, forming the formwork head 1, has a length,
corresponding at least to the length, necessary for the two formwork beams 7 to
step on it in a safe axial alignment, and the vertical side walls 4 of the formwork
head 1 have a height which is sufficient to provide the vertical position of the
beams. The exact dimensions are subject to calculation depending on the
formwork beams 7 cross section and the load.

The fixing elements 5, as a preferred embodiment, are of the type of slots
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51. As shown on drawings 1-2 and 6 of other possible embodiments, the slots are
open and are placed at a distance from the ends of the two vertical side walls 4 of
the formwork head 1. They are intended to clamp the connecting tools 2 for

formwork beams.

On all drawings of the connection set for formwork beams, only one
formwork beam 7 is shown, although the actual connection is between two
formwork beams 7 arranged coaxially one after the other. This is made for the

purpose of clarity of the illustrated embodiments of the invention.

Fig. 1 shows an embodiment of a formwork set, where the connecting tool
2 of the formwork beam is a profile with an open contour made of a bended steel
flat bar, covering the forehead of the formwork beam 7 and which ends 6 protrude
beyond the outline of the respective formwork beam 7. In this case, the
connecting tool 2 is fixed near the base of the formwork beam 7. The shown
connecting tool 2 comes as a set with the formwork head 1, on which fixing
elements 5 exist, shaped as symmetrical open slots 51. They are located at a
distance from the ends of the two vertical side walls 4 of the formwork head and
very close to the base, and the adjacent sections 8 of the vertical side walls 4 are
cut obliquely. This facilitates the assembly of the two formwaork beams 7, while the
inclined sections 8 serve as guides of the connecting tools 2 for formwork beams
to slots 51. In this case also another type of connecting tool 2 for formwork beams
of that group can be used, for example a pair of angle profiles, without departing

from the scope of the invention.

An embodiment of the formwork set is also possible wherein the connecting
tools 2 for formwork beams are of the kind of plates, fixed to the formwork beam
forehead or a pair of angle profiles as shown in Fig. 4. The fixing elements 5 in
this embodiment are open slots 51, which may be located along the upper edges
of the vertical side walls, as shown in Fig. 5 and Fig. 6.

In order to reduce the weight of the material for manufacturing the
formwork head by using thinner sheet material, it is appropriate in any of the
embodiments of the invention to mount at least one transverse plate 9 between
the vertical side walls 4 of the formwork head 1.
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An embodiment of the formwork set is also possible, wherein the
connecting tools 2 for formwork heads are of the type of angle profiles and/or
brackets, fixed to the formwork beam and protruded under its outline, as shown in
Fig. 7. Fixing elements in this embodiment shown in Fig. 8 and Fig. 9 are formed
as slots 52 arranged in the horizontal base 3 of the U-shaped profile of the
formwork head 1. In this embodiment it is also possible to have at least one
transverse plate 9 mounted between the vertical side walls 4, as shown in Fig. 8,

which would allow the use of thinner sheet material.

As a connecting tool 2 for the formwork beams also any other type of
profile with an open contour (like straps, braces, brackets, etc.) can be used in a
symmetrical or non-symmetrical make. it is sufficient that these profiles ensure
that the ends 6 of the connecting tool 2 for formwork beam protrude beyond the
outline of the formwork beam 7 and fit into their respective fixing elements 5 of the
formwork head 1.

Another embodiment is also possible, where the connecting tools 2 for
formwork beams are angle profiles and/or brackets as shown in Fig. 10, as well as
other open contour profiles, protruded beyond the forehead 10 of the formwork
beams 7 and fixed to each of them. In this case the fixing elements of the
formwork head 1 are of the type of at least one transverse plate 9, fixed between
the vertical side walls 4. The use of the two transverse plates 9 is appropriate, in
order to facilitate the assembly of the formwork beams 7, as shown in Fig. 11 and
Fig. 12. In this embodiment, the height position of the transverse plates 9 on the
vertical side walls 4 of the formwork head 1 may vary, depending or the positon of
the connecting tools 2, as they are protruded beyond the forehead 10 of the
formwork beam 7. The said choice of the position of the transverse plates 9 is
within the scope of the present invention.

In some of the embodiments shown, on the outer side of the horizontal
base 3 of the formwork head 1 there is a rigidly attached guide 11 to a vertical
prop, which facilitates the mounting of the formwork head 1 to vertical props 12

(Fig. 14). The presence or absence of such a guide 11 to a vertical prop does not
change the essence of the invention.

According to the invention, a connection set includes a cross retainer 13,
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which is a beam with mounting slots 14 at its edges. On the upper edge of the
vertical side walls 4 of the formwork head 1 there are locking slots 15
corresponding to the mounting slots 14 of the cross retainer. It is appropriate that
a guide 11 to a vertical prop is rigidly attached to the beam of the cross retainer
13, thus allowing early stripping when using a single grid of formwork beams and
the upper part of the cross retainer profile has a direct contact to the concrete slab
on the same level with the shuttering panels (plywood, three-layered wood panels,
etc.), mounted on the formwork beams. A preferred embodiment of the cross
retainer 13 is a beam with a U-shaped cross-section, as shown in Fig. 13, where

the guide 11 to a vertical prop is rigidly attached inside it.

The cross retainer 13 is designed to connect in a transverse direction any
two adjacent formwork heads 1 of adjacent axes and to fix the distance between
them.

For all the variants of the formwork head 1 it is appropriate to have locking
slots 15 on the upper edge of their vertical side walls 4.

INDUSTIAL APPLICABILITY OF THE INVENTION

This invention is mainly used for the assembly of slab formwork in
combination with formwork beams 7 and telescopic or other suitable type of
vertical props 12.

The connecting tools for formwork beams 2 are pre-assembled to the
formwork beams, as shown in Fig. 14.

At least two vertical props 12 are raised in working position together with

tripods, associated to them, at a distance, corresponding to the length of the
formwork beam 7.

According to the invention, a formwork head 1 is mountec by using the
guide 11 on each vertical prop 12 or on another appliance for vertical support of
the concrete slab. A formwork beam 7 with pre-assembled connecting tools 2 for
formwork beams is mounted on the horizontal bases (3) of the two formwork
heads 1. When placing the formwork beam 7, the connecting tools 2 fix it to the
modified formwork head 1 into the open slots 51 in the vertical side walls 4 or into
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the slots 52 in the base 3 of the U-shaped profile, or to the transverse plates 9,
depending on the chosen embodiment of the modified formwork head 1 and on

the connecting tools 2 for formwork beams.

The edges 6 of the connecting tools 2 for formwork beams, which protrude
beyond the outline of the formwork beams 7, enter respectively in these siots 51,
52, or hang on the transverse plates 9, whereby they are fixed in place without
requiring measurements during installation. In this way accuracy and speed of
installation is achieved, and simultaneously the entire effective length of the
formwork beams 7 is in use.

As a next step of installation, in the same direction of longitudinal axis of
the formwork beam 7, another vertical prop 12 together with a tripod is raised, at
a distance, corresponding to the length of one formwork beam 7. The modified
formwork head 1 is mounted on top of the vertical prop 12 by means of the guide
11. The next formwork beam 7 is placed on top and connects to the formwork
heads 1 in the way already described. The installation continues in the same
order until getting close to the end of the longitudinal direction of the: formwork grid

as far as possible with standard lengths of the formwork beams 7.

When an adjacent row of formwork beams 7 should be mounted parallel to
the one already installed, a cross retainer 13 is used. Each cross retainer 13 is
placed with its mounting slots 14 into the locking slots 15 of the vertical side walls
4 on the already installed formwork heads 1 of two adjacent rows. The cross
retainer 13 keeps always the same distance between two adjacent formwork
heads 1 and formwork beams 7 in transversal direction and ensures these rows
are parallel to each other.

The assembly of the formwork beams 7 in longitudinal direction and fixing
the distance between their rows in the transverse direction continues as described
here above until the supporting structure of the slab formwork is assembled.
Shuttering panels (plywood, three-ply wooden panels. etc.) are placed onto the

formwork beams 7 and then the reinforcement of the slab is placed and after that
the concrete is poured.

The cross retainer 13 can be used for early stripping of the slab formwork



WO 2015/196264 PCT/BG2014/000032

in accordance with a scheme provided by an engineer responsible for the
formwork design. This is realized by adding vertical props 12, for example
telescopic ones, which support through guides 11 the cross retainers 13
according to the designer’'s scheme. Then the vertical props 12 under the rows of
formwork beams 7 are removed and the slab remains re-supported on the cross
retainers 13 and the respective vertical props 12 underneath, until it reaches its
designed strength. After being released from the re-supported slab, the vertical
props 12 and the relevant formwork heads 1, the formwork beams 7 and the
shuttering panels (plywood, three-ply wooden panels, etc.) can be used in another
slab formwork, which contributes to faster progress of construction works at the
respective building site.



WO 2015/196264 PCT/BG2014/000032

10

CLAIMS

1. A connection set for formwork beams, including a formwork head
characterized in that it includes also connecting tools (2) for formwork beams,
where the formwork head (1) is a U-shaped profile, bent from sheet material, with
a horizontal base (3) and vertical side walls (4) and on these vertical side walls (4)
and/or the base (3) there are fixing elements (5, 51, 52, 9), corresponding to the
connecting tools (2) for formwork beams, and the connecting tocls (2) are from
the group of profiles with an open contour like straps, splints, braces, brackets,
etc., which edges (6) extend beyond the contour of the formwork beams (7) when
assembled.

2. A connection set according to claim 1, characterized in that the fixing
elements are slots (5).

3. A connection set according to claim 2, characterized in that the slots are open
(51), and are at a distance from the ends of the two vertical side walls (4).

4. A connection set according to claim 2, characterized in that the slots (52) are
arranged in the horizontal base of the U-shaped profile.

5. A connection set according to any one of the claims from 1 to 4, characterized
in that between the vertical side walls (4) of the formwork head (1) at least one
transverse plate (9) is mounted.

6. A connection set according to claim 1, characterized in that the fixing
elements being at least one transverse plate (9) fixed between the vertical side
walls (4) of the formwork head (1).

7. A connection set according to any of the claims from 1 to 6, characterized in
that the horizontal base (3) of the formwork head (1) has, on its outside, a guide
(11) to the vertical prop (12).

8. A connection set according to any of the claims from 1 to 7, characterized in
that a cross retainer (13) is also included, being a beam with mouriting slots (14)
at the ends, and on the upper edge of the vertical side walls (4) of the formwork

head (1) there are locking slots (15) corresponding to the mounting slots (14) of
the beam.
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9. A connection set according to claim 8, characterized in that at least one guide
(11) to the vertical prop is fixed to the beam of the cross retainer (13).

10. A connection set according to claim 9, characterized in that the beam of the
cross retainer (13) has a U-shaped cross-section and the guide is mounted in its
interior.
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