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Description

[0001] The present invention relates to casting of con-
crete products with a circulating line casting process.
More precisely the present invention relates to a method
and manufacturing facility used in the circulating line
casting process.
[0002] Circulating line casting process is a casting
process where the mold tables, on which the casting
molds are built, are mounted on tracks and circulate
through the phases of the casting process, after which
the mold tables are returned for a new cycle.
[0003] The circulating line is formed of a plurality work
stations between which the casting mold is transferred
in different stages of the casting process. In the first stage
of the circulation line the mold table is cleaned. In next
stage the mold table is furnished with fixed and detach-
able mold sidewalls to form the casting mold in the mold
table and other required equipment, such as reinforce-
ments etc., are set on the mold. After the furnishing stage
casting of the concrete mass to the mold is carried out,
together with required vibrating actions during the cast-
ing. The casting of concrete mass into the mold can be
carried out in different stages if for example different lay-
ers need to be added to the product to be cast such as
insulation layers in cases of insulated wall elements.
When casting of concrete mass to the mold is done, the
upper surface of the product to be cast is leveled and
other required surface treatment steps are carried out.
Next the mold together with the fresh cast product is
moved to curing stage, which generally takes place at a
curing chamber where temperature during the curing can
be monitored and adjusted if required. When the cast
product is cured, the mold is taken to demolding, where
the cast product is removed from the mold generally to-
gether with tilting of the mold and the mold sidewalls are
removed from the mold table. After this stage the mold
is ready for new cleaning stage and for the process of
casting a new product.
[0004] In the furnishing stage the required reinforce-
ments, such as one or more metal lattice structures, are
added and fixed in the mold after the mold is built in the
mold table with mold sidewalls. These required reinforce-
ments are generally prefabricated in a separate rein-
forcement shop and taken to the reinforcement work sta-
tion of the circulating line. The prefabrication of the rein-
forcements allows for varying reinforcements to be pre-
fabricated for each mold and each product to be cast,
and thus minimizes the work and time required in the
reinforcement work station of the circulating line.
[0005] The reinforcement shop is generally located at
one end of the circulating line production facility, and the
prefabricated reinforcements are moved to the reinforce-
ment work station of the circulating line with a transfer
carriage moving on track or rails extending along one
side of the circulating line. Publication WO 2013/161064
A1 discloses a manufacturing site for precast concrete
articles and related conveyance system, where materials

required for the casting process are conveyed to fixed
workstations where the casting process is carried out.
[0006] EP 2 017 049 A2 discloses a method and a man-
ufacturing facility for casting concrete products according
to the preamble of claims 1 and 4. In the present invention
the area left inside of the circulating line is utilized for
moving the reinforcements from the reinforcement shop
to the reinforcement work station of the circulating line.
This allows space savings in relation to the prior art so-
lutions where the reinforcements are moved along the
side of the circulation line. Further, the track and rails
formed in the area inside the circulating line can also be
utilized for other purposes, such as moving sidewall units
from storage or from washing station to the furnishing
station. The present invention also allows for moving re-
quired material in the area inside the circulating line with
a carriage along the floor level of the manufacturing fa-
cility and without the need for lifting material over the
circulation line, which enhances work safety and does
not require or tie up a crane for the lifting.
[0007] In the method of the present invention concrete
products are cast with a circulating line casting process,
where molds, or mold tables, are transferred through pro-
duction stages along a circulating line, and reinforce-
ments for the concrete products to be cast are prefabri-
cated in a separate reinforcement shop and transferred
to the circulating line, wherein the reinforcements are
transferred from the reinforcement shop with a carriage
to the area located inside the circulating line. Thus the
transfer of the reinforcements is achieved without any
lifting.
[0008] In the method of the invention the carriage is
advantageously moved along a track extending on a
straight line from the reinforcements shop to the area
located inside the circulating line.
[0009] The method of the invention may also include
utilizing the track in the area located inside the circulating
line for transferring material between production stages
and work stations of the circulating line process.
[0010] The manufacturing facility of the present inven-
tion for casting concrete products with a circulating line
casting process comprises a plurality of molds, or mold
tables, a plurality of transfer tracks for transferring the
molds along the circulating line from a work station to
another, a reinforcement shop for prefabricating rein-
forcements for the concrete for the concrete products to
be cast, and means for transferring prefabricated rein-
forcements from the reinforcement shop to a work station
of the circulating line, wherein the means for transferring
prefabricated reinforcements from the reinforcement
shop to a work station of the circulating line comprises a
carriage moved along a track extending from the rein-
forcement shop to an area located inside the circulating
line.
[0011] The circulating line casting process is generally,
and also in the present invention, formed of two straight
and parallel production lines of production phases or
work stations, which production lines are connected to
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each other with transversal transfer tracks at the ends of
the production lines. The reinforcement shop is located
typically at or near one end of the circulating line.
[0012] The manufacturing facility of the invention ad-
vantageously comprises another carriage on the track in
the area located inside the circulating line for transferring
material between work stations of the circulating line.
Thus the area and track inside the circulating line can be
utilized further.
[0013] In the manufacturing facility of the invention the
carriage for transferring the reinforcements comprises
advantageously at least four pairs of wheels along its
length for crossing the track of the of the circulating line.
The transversal transfer tracks are generally located be-
low the tracks extending along the production lines of the
circulating line and the floor level of the manufacturing
facility. Thus this type of carriage can advantageously
cross the gap along its track at the area of the transversal
transfer track without any further special structures for
crossing the gap.
[0014] In the manufacturing facility of the invention the
circulating line casting process comprises at least two
straight and parallel production lines formed of a plurality
of workstations located next to each other in the direction
of the production lines, and at least two transversal trans-
fer tracks connecting the production lines. In the more
simple circulating casting processes two parallel produc-
tions lines connected to each other at their ends with
transversal transfer tracks is all that is required. However,
more complex circulating line casting processes may re-
quire additional work stations located transversally out-
side the production lines together with additional trans-
versal transfer tracks or means for transferring the molds
or mod tables to these additional work stations, for ex-
ample. Further, more complex circulating route for the
mold or mold table may be required, depending on the
area available for the circulating line casting process, for
example.
[0015] Advantageously the manufacturing facility of
the invention comprises equipment for simultaneously
implementing a plurality of circulating line casting proc-
esses with separate circulating line casting process lines,
for example.
[0016] The features of a method according to the
present invention are more precisely presented in claim
1, and the features of a manufacturing facility of the
present invention are more precisely presented in claim
4. Dependent claims present advantageous features and
embodiments of the invention.
[0017] Exemplifying embodiment of the invention and
its advantages are explained in greater detail below in
the sense of example and with reference to accompany-
ing drawings, where
Figure 1 shows schematically a layout of a manufacturing
plant, which comprises two circulating line casting proc-
esses 1, 1’ and a reinforcement shop 2.
[0018] The circulating line casting processes 1, 1’ com-
prises plurality of work phases or work stations which are

located side by side in the lengthwise direction of the
processes in two separate work station lines, which two
work station lines are connected to each other at trans-
versal transfer tracks 3, 3’ and 4, 4’ located at the both
ends of the work station lines. The mold tables or molds
are transferred from one work station to another along a
tracks extending along the work station lines, and from
one work station line to another with the transversal trans-
fer tracks 3, 3’ and 4, 4’.
[0019] In the circulating line casting processes 1, 1’,
the first work phase carried out in first work station 5, 5’
is the cleaning of the mold table, after which the mold
table is moved to furnishing stage where mold sidewalls
are fixed to the mold table to form the casting mold, which
is carried out in work stations 6, 6’ and 7, 7’. Once the
mold is ready, the required reinforcements are added
and installed in the mold in work stations 8, 8’, 9, 9’, 10,
10’ and 11, 11’. Next the casting of the concrete mass is
carried out in work station 12, 12’, after which the molds
with cast products are moved to a curing chamber 13,
13’. In the curing chamber 13, 13’ the molds are stacked
is stacks so that plurality of concrete products in their
molds can be cured simultaneously. Further, the curing
chamber is also equipped with separate walls to form
enclosed area, and the temperature and humidity inside
the curing chamber modified in order to enhance the cur-
ing of the concrete products.
[0020] In the circulating line process 1’, the casting of
the concrete mass into the mold can also be carried in
two stages, first at reinforcements work station 9’ and
then casting work station 12’. This allows casting of in-
sulated wall elements, for example, where the wall ele-
ment to be cast comprises an insulation layer that is add-
ed on top of the first cast concrete layer before another
layer of concrete is cast on top of the insulation layer.
Both of these concrete layers in the insulated wall ele-
ment often also require separate reinforcements for each
concrete layer.
[0021] Once the concrete products in their molds are
cured, the molds are moved out of the curing chamber
13, 13’ to work stations 14, 14’ and 15, 15’ for demoulding,
where the mold sidewalls are removed from the mold
table. Between the demoulding work stations 14, 14’ and
15, 15’ is arranged additional buffer place 16, 16’, which
can alternatively also used as an additional demoulding
work station. In the last phase the cured concrete prod-
ucts are removed from the mold table in work station 17,
17’, which is implemented by tilting the mold table, fixing
lifting hooks to lifting lugs located in the products and
lifting the concrete products with a crane from the work
stations to a separate removal carriages 23, 23’, the
tracks of which are shown in the figure extending from
the circulating line casting process lines, and moved to
storage. When the cast concrete product is moved from
the mold table, the mold table is moved to the work station
5, 5’ for cleaning and for a new casting process.
[0022] The reinforcements added and fixed to the
molds are prefabricated in the reinforcement shop 2, and
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taken to the reinforcement work stations 8, 8’, 9, 9’, 10,
10’ and 11, 11’ of the circulating line casting processes
1, 1’ with carriages 18, 18’, which carriages move along
a straight tracks extending from the reinforcement shop
to the area inside the circulating line casting processes.
There can be more than one carriage located in the same
track, as is shown with a carriage 19 in the area located
inside the circulating line casting process 1’. The manu-
facturing facility also comprises bridge cranes 20, 20’ and
21, for lifting and moving reinforcements and other ma-
terial from the carriages 18, 18’ and 19 to the work sta-
tions of the circulating line casting processes 1, 1’.
[0023] As can be seen from the figure, the track of the
carriages 18, 18’ and 19 crosses the transversal transfer
tracks 3, 3’, which are generally located in a depressions
formed on the floor of the manufacturing facility. Thus
the carriages 18, 18’ and 19 advantageously comprises
four or more pairs of wheels, so that there are always at
least two wheels carrying the weight of the carriage when
the carriage crosses over the transversal tracks 3, 3’.
[0024] The carriages 18, 18’ and 19 can also be used
for moving other material than reinforcements to and be-
tween the work stations of the circulating line casting
processes 1, 1’. For example, the carriages 18, 18’, 19
can be used to move detachable mold sidewall units from
washing and cleaning stations 22, 22’ to work stations 6,
6’ and 7, 7’ to be used in building of the mold on the mold
table. Thus, as can be seen from the figure, the track of
the carriages 18, 18’ and 19 also extends over the other
transversal transfer tracks 4, 4’ so that the carriages can
be moved next to a mold table for moving detachable
sidewall units during demolding from the mold tables to
the carriages.
[0025] In relation to the embodiment shown in figure 1
and discussed above its should be noted, that the circu-
lating line processes 1, 1’ shown are more simple circu-
lating casting processes. More complex circulating line
casting processes may require additional work stations
located transversally outside the production lines togeth-
er with additional transversal transfer tracks or means
for transferring the molds or mod tables to these addi-
tional work stations, for example. Further, more complex
circulating route for the mold or mold table may be re-
quired, depending on the area available for the circulating
line casting process, for example.
[0026] The specific exemplifying embodiment of the in-
vention shown in figures and discussed above should
not be construed as limiting. A person skilled in the art
can amend and modify the embodiment in many evident
ways within the scope of the attached claims. Thus the
invention is not limited merely to the embodiments de-
scribed above.

Claims

1. A method for casting concrete products with a circu-
lating line casting process (1, 1’) comprising at least

two straight and parallel production lines of produc-
tion phases or work stations, which production lines
are connected to each other with transversal transfer
tracks at the ends of the production lines, where
molds are transferred through production stages
along a circulating line, and reinforcements for the
concrete products to be cast are prefabricated in a
separate reinforcement shop (2) and transferred to
the circulating line casting process, characterized
in that the reinforcements are transferred from the
reinforcement shop (2) with a carriage (18, 18’, 19)
to the area located inside the circulating line casting
process (1, 1’) and left inside of the circulating line.

2. A method according to claim 1, wherein the carriage
(18, 18’, 19) is moved along a track extending on a
straight line from the reinforcements shop (2) to the
area located inside the circulating line casting proc-
ess (1, 1’).

3. A method according to claim 2, wherein the track
located in the area inside the circulating line casting
process (1, 1’) is also used to move material between
the production stages and work stations of the cir-
culating line casting process.

4. A manufacturing facility for casting concrete prod-
ucts with a circulating line casting process (1, 1’)
comprising at least two straight and parallel produc-
tion lines of production phases or work stations,
which production lines are connected to each other
with transversal transfer tracks at the ends of the
production lines, which facility comprises a plurality
of molds or mold tables, a plurality of transfer tracks
(3, 3’, 4, 4’) for transferring the molds along the cir-
culating line casting process from a work station to
another, a reinforcement shop (2) for prefabricating
reinforcements for the concrete products to be cast,
and means for transferring prefabricated reinforce-
ments from the reinforcement shop to a work station
of the circulating line casting process, characterized
in that the means for transferring prefabricated re-
inforcements from the reinforcement shop (2) to a
work station of the circulating line casting process
(1, 1’) comprises a carriage (18, 18’, 19) moved along
a track extending from the reinforcement shop to an
area located inside the circulating line casting proc-
ess and left inside of the circulating line.

5. A manufacturing facility according to claim 4, where-
in the manufacturing facility comprises another car-
riage (19) on the said track for transferring material
between work stations of the circulating line casting
process (1, 1’).

6. A manufacturing facility according to claim 4 or 5,
wherein the carriage (18, 18’, 19) comprises at least
four pairs of wheels along its length for crossing the
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track (3, 3’) of the circulating line casting process (1,
1’).

7. A manufacturing facility according to any of claims
4-6, wherein the facility comprises at least one crane
(20, 20’, 21) for moving reinforcements from the car-
riage (18, 18’, 19) to a reinforcement work station or
work stations of the circulating line casting process
(1, 1’).

8. A manufacturing facility according to any of claims
4-7, wherein the circulating line casting process (1,
1’) in the manufacturing facility comprises at least
two straight and parallel production lines of work sta-
tions, and at least two transversal transfer tracks (3,
3’, 4, 4’) connecting the production lines.

9. A manufacturing facility according to any of claims
4-8, wherein the manufacturing facility comprises
equipment for simultaneously implementing a plu-
rality of circulating line casting processes (1, 1’).

Patentansprüche

1. Verfahren zum Gießen von Betonerzeugnissen mit
einem Umlauflinien-Gießprozess (1, 1’), der wenigs-
tens zwei gerade und parallele Produktionslinien von
Produktionsphasen oder Arbeitsstationen umfasst,
wobei die Produktionslinien mit Querüberführungs-
bahnen an den Enden der Produktionslinien mitein-
ander verbunden sind, wo Formen durch Produkti-
onsphasen entlang einer Umlauflinie überführt wer-
den und Verstärkungen für die zu gießenden Beton-
erzeugnisse in einer gesonderten Werkstatt (2) vor-
gefertigt und zu dem Umlauflinien-Gießprozess
überführt werden, dadurch gekennzeichnet, dass
die Verstärkungen von der Verstärkungswerkstatt
(2) mit einem Wagen (18, 18’, 19) zu dem Bereich,
der innerhalb des Umlauflinien-Gießprozesses (1,
1’) angeordnet ist, überführt und innerhalb der Um-
lauflinie belassen werden.

2. Verfahren nach Anspruch 1, wobei der Wagen (18,
18’, 19) entlang einer Bahn bewegt wird, die sich von
der Verstärkungswerkstatt (2) bis zu dem Bereich,
der innerhalb des Umlauflinien-Gießprozesses (1,
1’) angeordnet ist, erstreckt.

3. Verfahren nach Anspruch 2, wobei die Bahn, die in-
nerhalb des Umlauflinien-Gießprozesses (1, 1’) an-
geordnet ist, ebenfalls verwendet wird, um Material
zwischen den Produktionsphasen und Arbeitsstati-
onen des Umlauflinien-Gießprozesses zu bewegen.

4. Herstellungsanlage zum Gießen von Betonerzeug-
nissen mit einem Umlauflinien-Gießprozess (1, 1’),
der wenigstens zwei gerade und parallele Produkti-

onslinien von Produktionsphasen oder Arbeitsstati-
onen umfasst, wobei die Produktionslinien mit Que-
rüberführungsbahnen an den Enden der Produkti-
onslinien miteinander verbunden sind, wobei die An-
lage mehrere Formen oder Formtische, mehrere
Überführungsbahnen (3, 3’, 4, 4’) zum Überführen
der Formen entlang des Umlauflinien-Gießprozes-
ses von einer Arbeitsstation zu einer anderen, eine
Verstärkungswerkstatt (2) zum Vorfertigen von Ver-
stärkungen für die zu gießenden Betonerzeugnisse
und Mittel zum Überführen vorgefertigter Verstär-
kungen von der Verstärkungswerkstatt zu einer Ar-
beitsstation des Umlauflinien-Gießprozesses, da-
durch gekennzeichnet, dass die zum Überführen
vorgefertigter Verstärkungen von der Verstärkungs-
werkstatt (2) zu einer Arbeitsstation des Umlauflini-
en-Gießprozesses (1, 1’) einen Wagen (18, 18’, 19)
umfassen, der entlang einer Bahn, die sich von der
Verstärkungswerkstatt bis zu einem Bereich, der in-
nerhalb des Umlauflinien-Gießprozesses angeord-
net ist, erstreckt, bewegt und innerhalb der Umlauf-
linie belassen wird.

5. Herstellungsanlage nach Anspruch 4, wobei die Her-
stellungsanlage einen anderen Wagen (19) auf der
Bahn zum Überführen von Material zwischen Ar-
beitsstationen des Umlauflinien-Gießprozesses (1,
1’) umfasst.

6. Herstellungsanlage nach Anspruch 4 oder 5, wobei
der Wagen (18, 18’, 19) wenigstens vier Paare von
Rädern entlang seiner Länge zum Durchqueren der
Bahn (3, 3’) des Umlauflinien-Gießprozesses (1, 1’)
umfasst.

7. Herstellungsanlage nach einem der Ansprüche 4 bis
6, wobei die Anlage wenigstens einen Kran (20, 20’,
21) zum Bewegen von Verstärkungen von dem Wa-
gen (18, 18’, 19) zu einer Verstärkungsarbeitsstation
oder Arbeitsstationen des Umlauflinien-Gießprozes-
ses (1, 1’) umfasst.

8. Herstellungsanlage nach einem der Ansprüche 4 bis
7, wobei der Umlauflinien-Gießprozess (1, 1’) in der
Herstellungsanlage wenigstens zwei gerade und pa-
rallele Produktionslinien von Arbeitsstationen und
wenigstens zwei Querüberführungsbahnen (3, 3’, 4,
4’), welche die Produktionslinien verbinden, um-
fasst.

9. Herstellungsanlage nach einem der Ansprüche 4 bis
8, wobei die Herstellungsanlage Ausrüstung zum
gleichzeitigen Umsetzen mehrerer Umlauflinien-
Gießprozesse (1, 1’) umfasst.
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Revendications

1. Méthode pour le coulage de produits en béton avec
un procédé de coulage sur ligne de circulation (1, 1’)
comprenant au moins deux lignes de production
droites et parallèles de phases de production ou de
stations de travail, lesdites lignes de production étant
reliées les unes aux autres à l’aide de pistes de trans-
fert transversales aux extrémités des lignes de pro-
duction, où des moules sont transférés à travers des
étapes de production le long d’une ligne de circula-
tion, et des renforts pour les produits en béton à cou-
ler sont préfabriqués dans un magasin de renforts
séparé (2) et transférés vers le procédé de coulage
sur ligne de circulation, caractérisée en ce que les
renforts sont transférés à partir du magasin de ren-
forts (2) à l’aide d’un chariot (18, 18’, 19) vers la zone
située à l’intérieur du procédé de coulage sur ligne
de circulation (1, 1’) et laissés à l’intérieur de la ligne
de circulation.

2. Méthode selon la revendication 1, dans laquelle le
chariot (18, 18’, 19) est déplacé le long d’une piste
s’étendant sur une ligne droite à partir du magasin
de renforts (2) vers la zone située à l’intérieur du
procédé de coulage sur ligne de circulation (1, 1’).

3. Méthode selon la revendication 2, dans laquelle la
piste située dans la zone à l’intérieur du procédé de
coulage sur ligne de circulation (1, 1’) est également
utilisée pour déplacer du matériau entre les étapes
de production et les stations de travail du procédé
de coulage sur ligne de circulation.

4. Installation de fabrication pour le coulage de produits
en béton avec un procédé de coulage sur ligne de
circulation (1, 1’) comprenant au moins deux lignes
de production droites et parallèles de phases de pro-
duction ou de stations de travail, lesdites lignes de
production étant reliées les unes aux autres à l’aide
de pistes de transfert transversales aux extrémités
des lignes de production, ladite installation compre-
nant une pluralité de moules ou de tables de mou-
lage, une pluralité de pistes de transfert (3, 3’, 4, 4’)
pour transférer les moules le long du procédé de
coulage sur ligne de circulation, d’une station de tra-
vail à une autre, un magasin de renforts (2) destiné
à préfabriquer des renforts pour les produits en béton
à couler, et un moyen pour transférer les renforts
préfabriqués à partir du magasin de renforts vers
une station de travail du procédé de coulage sur ligne
de circulation, caractérisée en ce que le moyen
pour transférer des renforts préfabriqués à partir du
magasin de renforts (2) vers une station de travail
du procédé de coulage sur ligne de circulation (1, 1’)
comprend un chariot (18, 18’, 19) déplacé le long
d’une piste s’étendant à partir du magasin de renforts
vers une zone située à l’intérieur du procédé de cou-

lage sur ligne de circulation et laissé à l’intérieur de
la ligne de circulation.

5. Installation de fabrication selon la revendication 4,
dans laquelle l’installation de fabrication comprend
un autre chariot (19) sur ladite piste pour transférer
du matériau entre des stations de travail du procédé
de coulage sur ligne de circulation (1, 1’).

6. Installation de fabrication selon la revendication 4 ou
5, dans laquelle le chariot (18, 18’, 19) comprend au
moins quatre paires de roues le long de sa longueur
pour traverser la piste (3, 3’) du procédé de coulage
sur ligne de circulation (1, 1’).

7. Installation de fabrication selon l’une quelconque
des revendications 4 à 6, dans laquelle l’installation
comprend au moins une grue (20, 20’, 21) pour dé-
placer des renforts à partir du chariot (18, 18’, 19)
vers une station de travail de renforts ou des stations
de travail du procédé de coulage sur ligne de circu-
lation (1, 1’).

8. Installation de fabrication selon l’une quelconque
des revendications 4 à 7, dans laquelle le procédé
de coulage sur ligne de circulation (1, 1’) dans l’ins-
tallation de fabrication comprend au moins deux li-
gnes de production droites et parallèles de stations
de travail, et au moins deux pistes de transfert trans-
versales (3, 3’, 4, 4’) reliant les lignes de production.

9. Installation de fabrication selon l’une quelconque
des revendications 4 à 8, dans laquelle l’installation
de fabrication comprend des équipements permet-
tant de mettre en oeuvre simultanément plusieurs
procédés de coulage sur ligne de circulation (1, 1’).
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