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Formwork core for a formwork system for casting a bell-shaped body

The present invention relates to a formwork core for a formwork system for cast-
ing a bell-shaped body, in particular larger prefabricated units of residential
buildings.

Such a formwork system essentially consists of an outer formwork and the form-
work core, which is generally cuboid in shape and is inserted into the outer
formwork. The outer formwork has a fixed formwork floor as well as vertical
longitudinal walls and end walls that stand on a formwork floor. The formwork
core sits between the formwork walls of the outer formwork. Liquid concrete is
pressed into the remaining space between outer formwork and formwork core.
After the concrete has hardened, the outer formwork elements are removed. In
order to detach the formwork core from the inner walls of the fully cast bell-
shaped body, the side formwork elements of the formwork core have to be
drawn inwards to be detached from the finished concrete part.

Formwork cores with inwardly retractable side formwork elements, so-called
shrink cores, are known from the prior art.

European patent EP 2 083 977 B1 of the applicant describes a formwork system

for casting room modules, comprising outer formwork and formwork core. The
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formwork core comprises a cover element, end elements and side elements as
well as a coupling mechanism. The end elements and side elements are each
coupled to the base and the cover element and are movably connected. The
coupling mechanism is designed in such a manner that vertical movement of a
horizontal element causes the vertical elements to move inwards in such a man-
ner that the distance between the opposite vertical elements is reduced. The
coupling mechanism comprises a plurality of pivoted levers.

DE 20 469 03 A1 describes a method for producing a bell-shaped body for larger
prefabricated units as well as a device for carrying out the method. One embod-
iment of the device comprises a stationary formwork core with columns and re-
tractable side formworks. The side formworks are rotatably suspended from the
columns via several control arms. The mechanics of pivoting cause the side
formworks to fold back so that wedge-shaped gaps are created between the
walls of the finished concrete body and the formwork elements.

Another older patent of the applicant, EP 1 923 185 B1, describes a displacer
which is designed as a shrinking body and can be pulled upwards out of a side

formwork after casting.

DE 25 04 218 A1 describes a formwork core for room cell formworks, which can
be used as an inner form for producing a garage or a similar body. The formwork
core has a variable cross-section. There is play between several of the pressure
beams so that the cross-section can be reduced to remove the formwork.

DE 40 04 654 C1 discloses a formwork core for producing prefabricated gar-
ages or similar room cells made of concrete. The formwork core can be adjusted
in its width. The width can be adjusted by arranging formwork parts on slides

that can be moved on rails.

While the outer formwork consists of comparatively simple, in principle flat form-
work walls, a formwork core with side formwork elements that can be retracted
inwards is constructed in a quite complicated and technically complex way. The
total costs for a formwork system for casting a bell-shaped body are therefore
primarily determined by the costs for the complicated inner formwork core.
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The outer formwork elements required for casting a prismatic bell-shaped body
are in principle designed as flat formwork panels. Therefore, the outer formwork
parts can be used again and again, even if a bell-shaped body with different
dimensions, in particular a larger or smaller width and/or length is to be pro-
duced. It is sufficient to simply re-assemble the flat formwork walls.

A shrink core, on the other hand, can only ever be used for a specific room cell
with predetermined fixed dimensions in three dimensions. Due to the complex
construction and the complicated adjustment mechanism, such a shrink core is
difficult to dismantle into its individual parts in order to reuse them to produce a
new formwork core with different dimensions. As a result, conventional shrink
cores are usually only used when a larger number of identical bell-shaped bod-
ies are to be cast, since the relatively high cost of the formwork core can then
be apportioned to the number of concrete parts produced.

Against this background, it is an object of the present invention to provide a
formwork core with inwardly retractable side formwork elements which can be
changed quickly and easily in such a manner that it can be used to produce bell-
shaped bodies of different dimensions, in particular different widths and lengths.

In solving this problem, the starting point is a formwork core according to the
preamble of the first claim, comprising a base, vertical corner supports and side
formwork elements which are suspended on the corner supports via pivoted
levers in such a manner that the side formwork elements can be retracted in-

wards.

The object is achieved by the features of the characterizing part of the first claim.

In the formwork core according to the invention, two corner supports each are
releasably attached in variable distance to a common base frame. The corner
supports each carry two corner connection panels, which are arranged perpen-
dicular to each other and are synchronously retractable and extendable without
touching. The corner connection panels have a flat outer wall that is designed
as a formwork wall. In the fully extended state, there remains a narrow vertical

gap between the two corner connection panels in the area of the corner.
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The corner supports also each carry a corner bracket, which can be retracted
and extended synchronously with the corner connection panels. In the fully ex-
tended state, this corner bracket closes the gap between the two corresponding
corner connection panels, thereby forming a vertical outer edge of the formwork

core.

According to the invention, the vertical edges of the corner connection panels
remote from the corner are designed such that they can be releasably attached
to one another. This makes it possible that the corner connection panels lying
in one plane, for instance those that form a side surface of the formwork core,
can be connected directly to one another. The resulting formwork core then has
a minimal length and/or width. If required, one or possibly also several interme-
diate elements can be releasably inserted between the corner connection pan-
els of one side. In this way, the width and/or length of the formwork core can be
increased in a very simple manner if a larger bell-shaped body is to be cast. If
necessary, the formwork core according to the invention can also be restored
to its original dimensions by directly connecting again the vertical edges of the
corner connection panels that face each other.

The formwork core designed according to the invention thus has the great ad-
vantage that it can be easily adapted to different dimensions of a bell-shaped
body to be cast, without changing those elements which are structurally com-
plex and thus particularly expensive to manufacture. In particular, the corner
supports, the corner connection panels movably mounted on the corner sup-
ports, and the corner brackets can thus be used again and again, even if the
hollow bodies to be cast have very different dimensions. The same applies to
the complex coupling mechanism for driving the shrink core.

According to the invention, the corners of the formwork core are formed by two,
in principle flat, corner connection panels which are arranged perpendicular to
one another around the corner, and a corner bracket which closes the gap be-
tween the adjacent corner connection panels and forms the vertical outer edge
of the formwork core. This construction has the advantage that the length of the
corner connection panels can be easily varied. It is thus possible to implement

wider and shorter and/or narrower and longer formwork cores very simply just
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by using shorter or longer corner connection panels. The corner supports with
their elaborate lever mechanisms and the coupled corner brackets can be used

without modification in any case.

In order to quickly and easily, but at the same time firmly, connect and later
release the vertical edges of the corner connection panels facing away from the
corner, the corner connection panels comprise inward-facing bolt flanges at
their free edges. By means of these bolt flanges, the corner connection panels
of one side can either directly be releasably connected to one another or, alter-
natively, one or more extension parts can be attached.

The corner brackets are preferably coupled to the corner connection panels in
such a manner that when the formwork core is drawn in, that is to say when the
formwork core shrinks, the corner brackets move inwards before the corner con-
nection panels do. The corner brackets are thus moved out of the way before

the corresponding corner connection panels are drawn inwards.

The formwork core according to the invention is advantageously supplemented
by a central ceiling formwork panel which is mounted horizontally on the corner
supports, wherein the corner connection panels and the corresponding corner
angles are coupled to the corner supports in such a manner that when the form-
work core is drawn in, the corner connection panels and corresponding corner
brackets move inwards and at the same time upwards above the stationary ceil-
ing formwork panel. The length and width of such a ceiling formwork panel can
no longer be changed subsequently; however, since this formwork element is
in principle a simple flat plate, the replacement of the ceiling formwork panel, if
necessary, is of little cost in the context of the reuse of the other, much more
complex parts of the formwork core for casting a bell-shaped body with different

dimensions.

Advantageously, the corner connection panels and the corner brackets have
ceiling webs at their upper edges, which ceiling webs are attached at right an-
gles to the inside. In the fully extended state of the formwork core, these ceiling
webs form the top side of the formwork core together with the central ceiling
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formwork panel. When shrinkage begins, the horizontal ceiling webs separate

from the ceiling formwork panel and move upwards and then away inwards.

According to the invention, the distance between two corner supports can be
varied in that these corner supports are releasably attached to a common base
frame. This makes it possible to easily adjust either the width or the length of
the formwork core. An embodiment is preferred in which the base frames com-
prise a plurality of parallel fastening grooves in which fastening means engage,
which are arranged at the foot of the corner supports. This allows the two corner
supports, which are attached to this base frame, to be steplessly moved in order
to vary the distance between the corner supports. Particularly preferable is an
embodiment in which the base frames comprise a number of T-beams arranged
in parallel and at a distance from one another. Two adjacent T-beams each form
a fastening groove for fastening the corner supports.

Optionally, at least one side formwork panel each can be releasably inserted
between two corner connection panels that form a side surface of the formwork
core. As aresult, the length and/or width of the formwork core can be increased
in a simple manner if the corner connection panels themselves are not long
enough and shall not be replaced by corner connection panels of a greater
length. In principle, the corner connection panels can be made very narrow, that
is, they can be very short in the horizontal direction; the length and/or the width
of the formwork core is then essentially determined by the dimensions of the

intermediate elements.

Advantageously, not only the corner connection panels, but also the optionally
insertable side formwork panels have inward-facing bolt flanges at their vertical
edges, which bolt flanges correspond with the bolt flanges of the corner con-
nection parts. This allows for a quick and releasable screw connection between

corner connection panels and side formwork panels.

Hereinafter, exemplary embodiments of the invention are described in more de-

tail with reference to the enclosed Figures, in which:
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Fig. 1a

Fig. 1b

Fig. 2a

Fig. 2b

Fig. 2c

Fig. 2d

Fig. 3

Fig. 4

Fig. 5

shows a formwork system with formwork core and outer formwork,

in a simplified perspective view;

shows the formwork core of the formwork system of Fig. 1a, without

ceiling formwork panel;

shows a second, smaller formwork core, in a perspective view diag-
onally from above;

shows the formwork core of Fig. 2a, without front side;

shows the formwork core of Fig. 2a, without front side, rear side and

ceiling formwork panel;

shows the formwork core of Fig. 2a, without side formwork elements

and ceiling formwork panel;

shows the upper edge of the formwork core of Fig. 2a, viewed from

the inner side and in an enlarged scale;

shows a corner support of the formwork core of Fig. 2a with corner
bracket;

shows the side formwork elements of the formwork core of Fig. 2a,

viewed from the inner side and in an enlarged scale.

The formwork system according to Fig. 1a comprises a base plate 10, an outer

formwork 20 and a formwork core 30 that is designed as a shrink core.

The outer formwork 20 comprises two opposite end walls 21, two side walls 22

arranged perpendicular thereto, as well as a number of vertical outer sup-

ports 23 at which the end walls 21 and the side walls 22 are suspended. The

outer supports 23 are releasably attached to guide rails 24 so that all side form-

work elements can be moved off outwards after casting.
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The formwork core 30 sits between the outer formwork 20. The bell-shaped
concrete part (not shown) can be pulled or pushed out vertically upwards after
hardening, whereupon it detaches from the formwork core 30. The formwork
core 30 has the shape of a rectangular cuboid, the rear side of which is open.
Its outer walls are formed by a total of eight corner connection panels 31, four
side formwork panels 32 inserted between two corner connection panels 31,
and a central horizontal ceiling formwork panel 33 (cf. Figs. 1a, 1b).

Fig. 1b allows a view into the interior of the formwork core 30. Four vertical
corner supports 34 can be seen, each of which carries two corner connection
panels 31. Two of the total of eight corner connection panels 31 each are ar-
ranged perpendicular to one another around the corner so that they enclose one
of the four corners of the formwork core 30. The corner supports 34 also each
carry a corner bracket 35, which closes the gap between the two corresponding
corner connection panels 31 and thus forms a vertical outer edge of the form-
work core 30.

Two vertical side supports 36 each are arranged between the corner sup-
ports 34 along the two long sides of the formwork core 30. These side sup-
ports 36 carry the side formwork panels 32.

The corner supports 34 and the side supports 36 are releasably attached in
pairs on a common base frame 40. The distance between the corner sup-
ports 34 and/or side supports 36 mounted on a base frame 40 is variable so that
the width of the formwork core 30 can be adjusted. The base frames 40 com-
prise a plurality of fastening grooves 41 which are arranged parallel to one an-
other and are open at the top. The base frames 40 comprise a plurality of T-
beams 42 arranged in parallel and at a distance from one another, between
which the fastening grooves 41 are arranged. The ends of the T-beams 42 are
screwed onto narrow crossbeams 43 which rest on the base plate 10 (cf. Fig. 1).

The guide rails 24 for the outer supports 23 (Fig. 1a) protrude beyond the outer
contour of the formwork core 30 so that the outer formwork 20 (Fig. 1a) can be
moved sufficiently far outwards. Thus, the formwork core 30 becomes accessi-
ble and can be moved upwards easily after the concrete has hardened. For this
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purpose, a lift frame 50 engages under the lower edges of the formwork core 30.
If this lift frame 50 is moved upwards after the concrete has hardened, the hard-
ened concrete part (not shown) detaches from the outer walls of the formwork
core 30; at the same time, the formwork core 30 shrinks as the corner connec-
tion panels 31, the side formwork panels 32, and the corner brackets 35 are
pulled inwards in a synchronized manner. This will detach the outside of the
formwork core from the concrete part. The corner brackets advance. The kine-
matics can be driven electrically, hydraulically or purely mechanically.

The formwork core 50 shown in Fig. 2a and the following Figures is somewhat
smaller, in particular narrower and shorter than the previously described form-
work core 30 according to Figs. 1a, 1b. In principle, however, both formwork
cores 30 and 50 are constructed identically.

The smaller formwork core 50 is also designed as a shrink core. The side form-
work elements of the formwork core 50 comprise a total of eight corner connec-
tion panels 51, four side formwork panels 52 arranged between them, as well
as a central, approximately square ceiling formwork panel 53. In Fig. 2a, the
side formwork elements are raised a little upwards. An elongated corner
bracket 55, which forms the vertical outer edge of the formwork core 50, fills the

gap between the two corner connection panels 51 of one corner.

The load-bearing structure of the formwork core 50 is formed in particular by
four vertical corner supports 54, as can be clearly seen from Figs. 2b, 2c,
and 2d. Two of these corner supports 54 each are releasably attached to a com-
mon base frame 60 (Fig. 2a). For this purpose, the corner supports 54 have foot
plates 56 at their lower ends with fastening screws 56a inserted therein (Fig.
2d). The lower (not visible) ends of the fastening screws 56a engage in fastening
grooves 61 of the base frames 60. The base frames 60 essentially comprise six
T-beams 62, which are arranged in parallel and at a slight distance from one
another, the ends of which are screwed onto crossbeams 63. The T-beams 62
form the fastening grooves 61 with a T-shaped profile. After loosening the fas-
tening screws 56a, the corner supports 54 can be moved longitudinally in the
fastening grooves 61 in order to increase or decrease the distance between the
corner supports 54 and to thus change the length of the formwork core 50.
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As can be seen in particular in Fig. 2d, the corner supports 54 each carry two
retainers 57 which are arranged at a right angle to one another around the cor-
ner. These retainers 57 are jointedly connected with the corner supports 54 by
means of pivoted levers 58. In a similar way, the corner brackets 55 are jointedly
connected to the corner supports 54 via lever arms 59 (cf. Fig. 2b). The corner
connection panels 51 are mounted on the retainers 57 (cf. Fig. 2c).

The enlarged illustration of Fig. 3 shows the upper end of a corner support 54.
The corner support 54 has a hexagonal cross section. The pivoted levers 58 for
the corner connection panels 51 and the lever arm 59 for the corner bracket 55
protrude outwards. In the illustration, the corner bracket 55 has moved inwards
a little so that a gap has formed in the area of the corner between the two adja-
cent corner connection panels 51. When the formwork core 50 is fully extended,
this gap is of course closed. The adjacent corner connection panels 51 have
already moved up a little here.

Fig. 4 shows the cross-sectional profile of the corner brackets 55. The corner
bracket 55 is essentially formed by an elongated L-profile. At the upper end,
there is a ceiling web 55a, which is set at a right angle and points inwards.

From Fig. 2c and in particular from the enlarged illustrations of Figs. 3 and 5, it
can be clearly seen that the corner connection panels 51 each comprise bolt
flanges 51a at their vertical edges remote from the corner, which bolt flanges
point inwards at right angles. The interposed side formwork panels 52 have cor-
responding bolt flanges 52a (cf. Fig. 5). In this way, either two corner connection
panels 51, which lie in the same plane, can be screwed directly to one another,
or two corner connection panels 51 can be releasably connected to a side form-
work panel 52.

The corner connection panels 51 have ceiling webs 51b attached inwards at
right angles at their upper edges (Fig. 2c, Fig. 3). At their upper end, the corner
brackets 55 also have a perpendicular, inward-facing ceiling web 55a, as can
be seen in particular in Figs. 2b and 4. The side formwork panels 52 have ceiling
webs 52b of the same length (cf. Figs. 2c and Fig. 3).
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The corner brackets 55 are resiliently mounted on pressure plates 70 at their
lower ends (cf. Fig. 4). As a result, the ceiling webs 55a of the corner brack-
ets 55 can slide under the ceiling webs 52b of the adjacent corner connection
panels 51 when the formwork core 50 is shrunk (cf. Fig. 3 , Fig. 2a, Fig. 2b).

Horizontally and vertically arranged tension and compression rods 80 stiffen the
construction (Fig. 2d).

Fig. 2a shows the formwork core 50 in a state in which the corner connection
panels 51 are almost completely extended outwards, but the corner brackets 55
have already been pulled a little inwards or downwards. In Fig. 2b, the corner
connection panels 51 and the corner brackets 55 have moved a little further
upwards so that the path is clear to now draw in the corner connection panels
51 further inwards. In doing so, they detach from the walls (not shown) on the
outside of the cast bell-shaped body.
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Reference numerals

10

20
21
22
23
24

30
31
32
33
34
35
36
37

40
41
42
43

50
51
51a
51b
52
52a
52b
53
54
55

base plate

outer formwork
end wall (of 20)
side wall

outer support
guide rail

formwork core

corner connection panel (of 30)
side formwork panel

ceiling formwork panel

corner support

corner bracket

side support

lift frame

base frame
fastening groove (of 40)
T-beam

crossbeam

(small) formwork core

corner connection panel (of 50)
bolt flange

ceiling web

side formwork panel

bolt flange (of 52)

ceiling web (of 52)

ceiling formwork panel

corner support

corner bracket
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55a
56
56a
57
58
59

60
61
62
63

70

ceiling web (of 55)
foot plate

fastening screw (in 56)
retainer

pivoted lever

lever arm

base frame
fastening groove
T-beam

crossbeam

pressure plate

13
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Claims

Formwork core for a formwork system for casting a bell-shaped body,
comprising a base, vertical corner supports and side formwork elements,
which are rotatably mounted at the corner supports in such a manner that

the side formwork elements can be retracted inwards,
characterized in that

two corner supports (34, 54) each are releasably attached in variable dis-
tance to a common base frame (40, 60);

the corner supports (34, 54) each carry two corner connection panels (31,
51), which are arranged perpendicular to each other around the corner
and are synchronously retractable and extendable without touching,
wherein, in the fully extended state, a narrow vertical gap remains be-

tween the two corner connection panels in the area of the corner;

the corner supports each carry a corner bracket (35, 55), which are syn-
chronously retractable and extendable and, in the fully extended state,
close the gap between the two corresponding corner connection pan-
els (31, 51) to form a vertical outer edge of the formwork core (30, 50);

the vertical edges of the corner connection panels (31, 51) remote from
the corner can be releasably attached to one another.

Formwork core according to claim 1, characterized in that, at the vertical
edges remote from the corner, the corner connection panels (31, 51) com-
prise bolt flanges (52a) that point inwards.

Formwork core according to any one of the preceding claims, character-
ized in that the corner brackets (35, 55) are coupled to the corner supports
(34, 54) in such a manner that during retraction the corner brackets retract
to the inside before the corner connection panels do.

Formwork core according to any one of the preceding claims, character-
ized in that a horizontal ceiling formwork panel (33, 53) is mounted on the
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corner supports (34, 54), and the corner connection panels (31, 51) and
the corresponding corner brackets (35, 55) are coupled with the corner
supports in such a manner that, when the formwork core is retracted, the
corner connection panels and the corner brackets move upwards beyond
the ceiling formwork panel.

Formwork core according to claim 4, characterized in that the corner con-
nection panels (31, 51) and the corner brackets (35, 55) at their upper
edges comprise ceiling webs (51b) that are oriented inwards at right an-
gles, and, in the fully extended state of the formwork core, these ceiling
webs and the central ceiling formwork panel (33, 51) form the plane top
side of the formwork core.

Formwork core according to any one of the preceding claims, character-
ized in that the base frames (40, 60) comprise a plurality of parallel fas-
tening grooves (41, 61), which are engaged by fastening means arranged
at the bottom of the corner supports (34, 54).

Formwork core according to claim 6, characterized in that the base frames
(40, 60) comprise a number of parallel T-beams (42, 62) that are spaced
apart from one another.

Formwork core according to any one of the preceding claims, character-
ized in that at least one side formwork panel (32, 52) each can be installed
between the corner connection panels (31, 51) that form a side surface of
the formwork core (30, 50).

Formwork core according to claim 8, characterized in that the side form-
work panels (32, 52) comprise inwards-pointing bolt flanges (52a) at
their vertical edges, which flanges (52a) correspond with the bolt
flanges (51a) of the corner connection panels (31, 51).



