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at least partly discontinuous in the direction of the casting. The invention also concerns a
slide casting apparatus for casting concrete products, the surface of said products being
provided with recesses, whereby said apparatus comprises a mold consisting of a cover
1o portion and side walls, a feeding container and at least one feeding member for feeding con-
crete into the mold, at least one compacting member and a driving mechanism for driving
the feeding and compacting members and for transporting the slide casting apparatus along
the bed, whereby at least one wall or one portion or extension of a wall of the mold is
formed by a roller supported on a shaft transversal to the travelling direction of the appara-
15 tus and/or by an endless belt going around transversal shafts, the outer surface of the roller
or belt being provided with protrusions that are at least partly discontinuous in the direction
of the casting.
With concrete products manufactured by slide casting methods known in the art, the
surface is usually rather smooth. And, the smoothness of the surface is a desirable feature in
20  general when the product to be cast functions as a visible part of a construction. However,
' in the construction technology constructions are often used, in which an entity is built up by
an element manufactured in a factory and by a portion to be joined to it and produced on
the site.
The desired functioning of this kind of concrete constructions requires that the bond
25 between the element and the portion manufactured on the site is as firm as possible. For
ensuring that, it is preferable to produce dowel patterns, in other words recesses into the
surface of the element. These recesses are then filled by the portion to be cast on the site,
that grips to the element manufactured in the factory. In order to prevent the mutual sliding
of the parts of the construction, the patterns must be discontinuous as well parallel to the
30 direction of the casting and in the transverse direction thereto, e.g. square or rectangular

recesses. Also continuous transversal recesses can be used. A suitable depth of the dowels is

e.g. from 1 ‘o0 20 mm.
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vided with protrusions. The recesses in the lower surface of the slab are formed by these

10 protrusions. One drawback of this method is, however, that the other surface of the slab,
that is the upper surface of it during the casting must be separately smoothened in order to
make the visible surface of the slab smooth. This means additional work when casting the
slab.

Patent publication FI 61652 discloses also a device by means of which recesses are

15 formed onto the sides of the slab by using two successive wheels, by the teeth of which re-
cesses are pressed into the side of the slab. As the concrete is compressed between these
two wheels, the second wheel must be slightly smaller than the first one, and, additionally,
the speeds of the wheels must be synchronized by means of a special slide coupling taking
into account the changed dimensions of the slab. Thus, the device is rather complicated and

20 difficult to make function properly under all circumstances.

Publication EP 592 183 describes a method and a device, by which the compacted sur-
face layer is first fully compacted but, prior to the setting, is replasticized again by vibrafing,
and recesses are pressed into the replasticized surface by means of a roller or endless belt
provided with protrusions.

25 The method in accordance with the present invention is characterized in that the dis-
continuous recesses are pressed into the upper surface of the product at the latest during the
compacting implemented following the feeding member or members, before the mix has
been fully compacted. The apparatus in accordance with the present invention is character-
ized in that the roller and/or belt provided with protrusions is arranged against the upper

30 surface of the product and supported onto a horizontal shaft or around horizontal rollers,

and forms a compacting upper wall of the mold or a portion or extension of a compacting
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25 ™ this? conneét?on, QﬁlT;]compactlng” means that after that, the concrete mix requires

no further mechanical compacting.
5 The method in accordance with the invention is applicable when forming dowel
" recesses onto the upper surface of a concrete slab being horizontal during the casting.
Thereby a smooth steel plate can be used as the lower surface of the mold and the visible
surface of the slab will be totally smooth.
According to the invention, the dowel recesses are formed by pressing, that is without
jo  removing any material. The slide casting method requires the use of rather dry concrete mix,
because the product must have a stable form after the mold. Pressing of separate, successive
recesses requires that the concrete mass is displaced by the recesses and the mix in the sur-
face is pushed between the successive recesses. This procedure might break the cast pro-
duct, in case the surface portion thereof has already been compacted. Especially it has been
15 difficult to press recesses into the upper surface of a hollow-core slab, because the hollow-
core slab can in this phase easily collapse and the mass of the upper surface falls inside the
hollow core when the mass is pressed from above. For this reason, in the method of the
present invention, the right timing is essential for the pressing of the recesses.
In addition to forming dowels into a shell slab, the invention is also applicable for other
20 concrete products manufactured by slide casting, like hollow-core slabs, beams and pillars.
The invention can also be used for casting facade elements, to create recesses into the
visible surface of the same for achieving an architectural effect.
The recesses are made by means of a roller or an endless belt immediately in connection
with the compacting. The roller or belt placed after the surface compacting vibrator beam or
25 float forms the recesses during or by the effect of the plasticizing caused by the surface
compaction beam.
| With the belt device, no separate compacting element is required. The pressure caused
by the surface compaction beam remains under the belt and the concrete is workable. The
method is applicable to the production of both hollow-core slabs and massive slabs.
30 The invention and its details will now be described in more detail in the following, with

reference to the enclosed drawings, wherein



One concrete product, in which the dowels are especially inportant, is the
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two successi vEigierfrom 7ayto 7o shdwehlenligedh perSpdctive view of a detail of the equipment
of figure 6, and the product to be cast in three different stages, and
io Figures from 8 to 10 show top views and sections of three further embodiments of the
product manufactured by means of the apparatus in accordance with the present invention.

The slide casting machine illustrated by the figures 1 and 2 comprises a feeding hopper
1 and a driving mechanism 2. The machine moves on wheels 3 along a bed 4. A mold is
formed by side walls 5 and a top plate 6. For forming of hollow cores, the machine has

15 parallel feed screws 7 and as an extension of those hollow core mandrels 8. The top plate 6
travels back and forth moved by a crankshaft 9 in the direction of travel of the machine.
Also the side walls can be moved by a crahkshaﬁ 10. All this is known in the art.

Immediately after the top plate 6 there is arranged an endless belt 12 travelling around

two horizontal rollers 11, said belt pressing the upper surface of the slab. The material of
20  the belts is e.g. steel or rubber, and the belt is provided with protrusions that correspond to
the recesses to be formed into the slab.

When casting the concrete slab, the feed screws 7 feed concrete from the feeding hop-
per 1 to the bed 4. The driving mechanism 2 rotates the feed screws 7 and, at the same time,
the machine moves on the bed on its wheels 3 (in figure 1 from right to left). When the feed

25 screws push the machine away from the cast product, the rollers 11 within the belt 12 roll
along the belt and the belt moves together with the machine forward, along the upper sur-
face of the slab to be cast.

The protrusions of the belts press recesses corresponding to the protrusions into the
upper surface of the slab. The pressing of the recesses is implemented during the compact-

30  ing process, and it is started before the slab has been compacted into its ﬁnﬂ compactness.

Instead of the belt 12, also a roller can be used, the surface of which is provided with

protrusions for pressing recesses.
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10 scribed in international publication WO 95/29799, and a grinding top plate movable back
and forth in the direction of the casting. A roller or endless belt provided with protrusions is
placed immediately following the grinding top plate.

When using the above mentioned oscillating and compacting feeding hopper, it is pos-
sible to form into the upper surface of the slab longitudinal, continuous grooves by using a

15 suitably designed edge of the hopper and a grinding top plate provided with ridges. This
kind of longitudinal grooves can, in addition, be formed like swallow tails, so that their
bottom is wider than the base or upper part thereof. In that way the joint construction can
be provided with a best possible bond. This kind of a bond can be further improved accord-
ing to the invention, by providing the longitudinal grooves with transverse extensions by

20  means of a roller or endless belt.

Figure 6 shows an apparatus according to the invention, whereby both an endless belt
and a roller are used. The concrete mass is fed by using an oscillating and compacting hop-
per 1. A grinding top plate 6 moving back and forth in the direction of the casting, the lower
surface thereof being provided with longitudinal ﬁdges, is arranged after said oscillating and

25 compacting hopper. The lower portion of the ridges is wider than the base thereof, whereby
the upper surface of the slab to be cast will be provided with swallow tail formed grooves
(see figure 7b). After the top plate there is an endless belt 12 or mat, also provided with
longitudinal ridges 14. Between these there are in addition extensions or transversal ridges
15 (see Figure 7a). The longitudinal ridges 14 of the belt support the longitudinal grooves

so  of the slab, and the transversal ridges 15 press transversal grooves into the slab (see figure

7c). Finally, the roller 13 presses additional recesses (figure 7d) into the slab. In the
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a concrete slab being horizontal duri ngt;ht he casting
Figures 8a, 8b and 8¢ illustrate a slab provided with longitudinal grooves having a

semicircular cross section. The grooves are in the transversal direction partially discontinu-
ous so that they are provided with transversal extensions on the sides. The slab can be either
massive (figure 8a) or a hollow-core slab (figure 8b). The axial grooves can be made by
means of a suitable design of the nozzle edge. The transversal extensions of the grooves are
formed by means of protrusions of the roller or belt.

Figures 9a, 9b and 9c illustrate a slab provided with longitudinal grooves having a rec-
tangular cross section, said grooves being provided with transversal extensions made by a
roller or belt.

Figures 10a, 10b and 10c illustrate a slab with a swallow tail formed cross section of

the grooves. Also this kind of grooves can be provided with transversal extensions.
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2. A slide casting apparatus for casting concrete products, the surface of said products
being provided with recesses, whereby said apparatus comprises a mold consisting of a
cover portion (6) and side walls (5), a feeding container (1) and at least one feeding member
for feeding concrete into the mold, at least one compacting member and a driving mecha-
15 nism (2) for driving the feeding and compacting members and for transportjng the slide
casting apparatus along the bed, whereby at least one wall or one portion or extension of a
wall of the mold is formed by a roller (13) supported on a shaft transversal to the travelling
direction of the apparatus and/or by an endless belt (12) going around transversal shafts, the
outer surface of the roller or belt being provided with protrusions that are at least partly
20  discontinuous in the direction of the casting, characterized in that the roller (13) and/or
belt (12) provided with protrusions is arranged against the upper surface of the product and
supported onto a horizontal shaft or around horizontal rollers (11), and forms a compacting
upper wall of the mold or a portion or extension of a compacting upper wall of the mold,
and that the roller and/or belt is adapted to fully compact .the mix for the first time.
25 3 . A slide casting apparatus according to claim 3, provided with feeding screws (7) for
feeding the mix into the mold, and with compacting members (8) as extensions of the feed-
ing screws, for compacting the mix, characterized in that roller (13) and/or belt (12) pro-

vided with protrusions is arranged at least partly above the compacting members (8).



vi sible surface of the same for achieving an architectural effect.
The recesses are nade by neans of a roller or an endless belt imrediately
i n connection with the conpacting. The roller or belt placed after
the surface conpacting vibrator beamor 25 float fornms the recesses during
or- by the effect of the plasticizing caused by the surface conpacti on
beam Wth the belt device,g no separate conpacting elenent is
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The invention and its details wi:ll now be described in nore detail in the
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ABSTRACT

Method and Apparatus for Casting Concrete Products

A method and apparatus for casting concrete products by means of continuous slide

casting so that concrete is extruded onto a bed (4), into a space between the bed and a
mold, by means of a feeding member or members of a slide casting device travelling along

5 the bed, the mass is compacted, and recesses are pressed onto the surface of the product by
means of a roller and/or an endless belt (12) provided with protrusions. The recesses are at
least partly discontinuous in the direction of the casting, and they are pressed into the upper
surface of the slab at the latest during the compacting implemented following the feeding

member or members, before the mix has been fully compacted.

10 (Fig. 1)



4 Figure 1 illustrates schematically one enbodi nrent of the
apparatus in accordance with the invention as a side section,

Figure 2 shows section A -A of figure 1, the belt cover being_paLLLy\cut

off for clarity, Figures from3 to 5 show [op vgﬁmﬁ'ﬁngiﬁﬁﬁhlons
of- three enbodi nents of a product 5 manuf act ured py ﬁ% v tephe
apparatus in accordance wth the i nvafttion, | S|de
vi ew of anot her enbodi ment of the apparatus in accordance with t he

i nventi on, Figures from7a to 7c show an enl arged perspective view
of a detail of the equipnent of figure 6, and t he product to be cast
in three different stages, ampo ' to 10 show top views
and sections of three furthe Thod-rents—e - product manufactured
by neans of the apparatus in &ccordance with the pregsent invention.
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The slide casting machine illustrated by the figures 1 and 2 cdnprises a
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face of the slab to be cast. The protrusions of the belts press
recesses corresponding to the protrusions into the upper surface of
the slab. The pressing of the recesses is inplenmented during the conpagt-
30 tng process, and it is started/®before the slab h £eenpac pinto
its final conpactness. | pstead of the belfs%gs%gt§guiqr%"e§ can
be used, thé&surface of which is provided with -prnirﬂ§iﬁn,“fnr !
pressi ng recesses. Figures 3a and 3b show a top view and
a longitudinal \gection of a casy/ slab with a con-
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ti nuous transverse grooving on the upper surface of the sane.

Figures 4a and 4b show a top view and a di agonal sect ?h;pﬁqﬁfsfab~ﬂﬁLh;a
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Fi gures 5a and 5b show a top view and a cross section'.af.a tastCslab wijth
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bottomis w der than the base or upper part thereof. In that way the joint
construction can be provided with a best possible bond. Thi%%%E%qtgf
a bond can be further inproved accord- ing to the inventioh/¥by "'
provi di ng the | ongitudinal grooves with transverse extensions by 20 N%i:f
meahs of a roller or endless belt. Figure 6 shows an apparatus
according to the invention, whereby both an endl ess belt and a
roller are used. The concrete mass is fed by using an oscillating and -
conpacti ng hop- per 1. A grindijng top plate 6 noving back and forth
in the direction of the casting, the |ower surface thereof being
provi ded with | ongitudinal ridges, Hg- ringed after said oscillating-and
25 conpacti ng hopper. The |lower p rilda lof t he ridges is wider than the-
base thereof, whereby t he upper surface of the slab to be cast wll
be provided with swallow tail [Tormed grooves (Fee figure 7b). After
the top plate there is an endNess belt 12 or mat, algo provided with

| ongi tudi nal ridges 14. Between, these there are in #ddition extensions or
transversal ridges 15 (see Figure 7a). The |/fongitudi nal ridges 14 of
the belt support the |ongitudinal\ grooves 30 off the slab, and the
transversal ridges 15 press transwersal grooves ifpto the slab (see figure
7c). Finally, the roller 13 presses\ additional 7f€cesses (figure 7d) into
the slab. In the
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6 enbodi ment of figure 6, the final conpacting is inplenmented by the

bett 12 and the roller 13 bot h provided with protrusions.
Figures 8a, 8b and 8c illustrate a slab provided with |ongitudinal grooves
havi ng a sem circul ar cross section. The grooves are in the

transversal direction partially discontinu- 5 ous so that they are
provided with transversal extensions on the sides. The slab can be either
massive (figure 8a) or a hollowcore slab (figure 8b). The axial grooves
can be made by means of a suitablgsdesign of the nozzle edge. The
transversal extensions of the grooves are

Fig.3a.
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formed by neans of protrusions of the roller or belt.

Fi gures 9a,

9h and 9c illustrate a slab provided with | ongitudi nal grooves having a
rec- 10 tangular cross section, said grooves being provided with
transversal extensions nmade by a roller or belt. Fi gures
10a, 10b and 10c illustrate a slab with a swallow tail forned cross section
of the grooves. Also this kind of grooves can be provided with
transversal extensions.
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1. A nethod for casting concrete products by neans of RESbAGHMENTsSHEETdd
casting so that concrete mx is extruded onto al bpt {2y Mo 3 d4pace
bet ween the bed and a nold, by neans of a feeding Mg o Oy nbgrs of
a slide casting device travelling along the bed (4),}t gﬁg‘)ﬁﬁﬁﬁ?‘)ﬁ
conpacted, and recesses are pressed into the surface by
nmeans of a rol ler (13) and/ é/Sendl ess belt (12)} provided with
protrusions, said recesses being at |east partl ' ' T the

direction of the casting, -Characterized in that the discontinuous

reces ry essqgi t%_he Jupper surface of the product at the |atest

duri nm- oﬁmct- 7+ngrinptenented follow ng the feeding nenber or

menbers, beforelbhelpre has bebni futly 10 conpaF'Eg -}Pb 2. A slide
” urface of said

casting appattu 0 t comtret'e products, th

products / proyA€d wi't bd%ecesses, whereby sai d apparatus

conpri ses z nof A gover portion (6) @nd’ side walls (5),
~ - d

a feedi ¥ | easpy~One feeding nme T For _feeding

concr et / 20! o east gate conpacti ng '
15 @@ L

¥ing necha-
g€di ng and conpact | )(nr

t r ans pORARS

| east one VRN

A vig t he
" % 4 gast i n a aratus a ereb at

.s'/ NOr or extension of a <
N 4




wal | .of the nold is fornmed by a roller (13) supported on a shaft

transversal to the travelling - direction of the apparatus and/or by an
endl ess belt (12) going around transversal shafts, the outer surface
of the roller or belt being provided with protrusions that are at |east
partly 20 di scontinuous in the direction of the casting, characterized in

that the roller (13) and/or belt (12) provided with protrusions is
arranged agai nst the upper surface afsthe product and supported onto
a horizontal shaft or around horizontal rollers (11), and fornms a

conpacti ng upper wall of the nold or a portion or extension of a

conpacti ng upper OE) e nol d, and t h | er and/or belt is
adapted to fully COJK;C ?ﬂé mx for the firstw$ﬁgiq1ig&h- 3. Aslide
casting app%éggus according to claim3, provided with feeding screws (7)
for f &8 Ane Ao AR nol d, afd It ac i aaAeapers (8) as
ext ensi ons W/////MM//A SCrews, ’..////?./,?/({é%//l/ﬂ////% (%
characterized in that roller (13) and/or belt (12) pro- vided with
protrusions is arranged at |east partly above the conpacting nenbers (8).

Fig.9b. Fig.10b.
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