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Description

The invention refers to a method of manufac-
turing intermediate concrete products according to
the precharacterizing part of claim 1.

In building constructions as roofing tiles made
of clay or concrete are used at most. Since in
primary sense the production of clay tiles is locally
bound to a basic stock of raw material and prefer-
ably to greater stationary plants characteristic of a
high power consumption on the production spot,
there asset themselves more and more concrete
tiles which correspond to clay tiles both in form
and quality.

The concrete tiles are manufactured according
to a known method in such a manner that concrete
of dry to damp consistency, having as a rule no
additional dyes, is fed onto a horizontal formwork
and consolidated into the corresponding form by
means of vibrating and compressing. Further, raw
tile formed in such a manner proceeds into a
heating chamber in which there prevail specified
climatic conditions (humidity of 95% and tempera-
ture of up to 65 °C) and reposes until it has won
approximately 50% of its ultimate strength. Only
then the tile can be lifted out of the horizontal
formwork and proceeded to further freatment, e.g.
sorting, colouring, storage.

Due to technological features of the concrete of
dry to damp consistency, there exists at known
methods a problem of how fo attain good ho-
mogeneity and mixing of components of the con-
crete, particularly those which appear in small
quantities (from 0,5% to 5% by weight of cement)
in a concrete mixture. This problem is particularly
obvious in chemical admixtures for improving the
persistency of the concrete product and in adding
dyes into the concrete mixture. Said problems re-
sult in a variable quality of the products both in
technological and in visual sense. A disadvantage
of the concrete of said consistency is also a rela-
tively high sensitivity to changes of volume in loose
and consolidated state, which results in a change
of quality of the product even at the slightest
changes of input material, e.g. humidity.

A further disadvantage of the known method
lies in a high sound pressure level occurring at
consolidating the concrete by means of vibrations,
due tfo intensive vibrating of the concrete there also
appear powerful vibrations in the surrounding of the
tile producing machine. During consolidating the
tiles, deformations of the horizontal metal form-
works take place, which results in the necessity of
frequently replacing the formworks to avoid de-
formed products.

Another disadvantage of the known method lies
in the circumstance that the side of the concrete
product-tile facing away from the formwork is free,
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i.e. unprotected, wherefore damages can occur on
the tile. During the time in which the tile lies in the
chamber, even the entire surface of the tile which
at use is exposed to weather can be damaged due
o possible change of humidity or temperature.

A further disadvantage lies in that a great
amount of space is needed for the aforementioned
method of manufacturing tiles as the daily produc-
tion of e.g. 100.000 tiles requires approximately
12.000 m?® of room which, in addition, should be
heated to a temperature of approximately 65 °C ,
which results in a relatively high power consump-
tion.

From "Der Grundbau”, Armin SCHOKLITSCH,
Verlag Julius Springer, Wien, 1932, page 118, line
27 - page 119, line 3; fig. 136b; and from "Die
Griindung von Bauwerken”, Wolf PLAGEMANN,
Wolfgang LANGNER, Verlag B.G.Teubner, Leipzig,
1973, page 106, especially page 106, lines 18-19,
fig. 10.10b, it is generally known fo build foundation
wherein the concrete is fed into a form by a nozzle
and the outlet of the nozzle is moved in that way
during feeding of the concrete into the form, that
the outlet of the nozzle is kept under the surface of
the concrete for a certain distance.

Moreover, from the GB-A-1 579 544 generally
a box connected to a plurality of tubes is known for
feeding concrete into a plurality of casts; and the
DD-A-259 576 shows generally a distributor system
for liquids, especially chemical agents and phar-
maceutical agents.

The object of the invention is to provide a
method of manufacturing concrete products, prefer-
ably tiles, according to the precharacterizing part of
claim 1, in which the aforementioned disadvan-
tages will be avoided.

This object is according to the invention gained
by means of features given in the characterizing
clause of claim 1. Advantageous embodiments of
the invention are defined by the subclaims 2 and 3.

It is understood that the present invention can
be used for different intermediate concrete pro-
ducts too, although it is specifically described for
concrete tiles.

The invention is further described in the follow-
ing preferred embodiment, reference being made
to the accompanying drawings. Therein show:

Fig. 1 a schematic diagram of an apparatus for
carrying out the method according to the inven-
tion,

Fig. 2 a side elevation of a charging head of an
apparatus for carrying out the method according
o the invention,

Fig. 3 a view of the charging head in the direc-
tion of an arrow Il of Fig. 2,

Fig. 4 a vertical sectional view of the charging
head,
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Fig. 5 a view in the direction of an arrow V of

Fig. 4,

Fig. 6 a detail of a blocking unit in closed

position,

Fig. 7 a detail of a blocking unit in open posi-

tion,

Fig. 8 a plan view of a formwork for manufactur-

ing tiles according to the invention,

Fig. 9 a sectional view of a formwork taken

along the line IX-IX of Fig. 8, and

Fig. 10 an element of a formwork according fo

the invention.

The feature of the present method according fo
the invention lies in the use of concrete of a cast
consistency, which ensures uniformity of the com-
position and unsegregability of concrete, the pos-
sibility of forwarding under pressure to the charging
head and filling up a row of formworks during one
production cycle with exact material dosing. Cast
concrete possesses the features of good and quick
homogeneity even in the case when very small
quantities of chemical or mineral additives are ad-
ded. Thus, obtaining high degree of uniform qual-
ity, there are ensured the durability of the material,
e.g. resistance to freezing and chemical influence
resistance and high quality of pigmentizing of con-
crete mass. Components of the cast concrete en-
suring the necessary features of fresh concrete
admixture are as follows:

- cement, preferably highly active cement,

- stone aggregate with size gradation of at
most 3,2 mm and sifting of 15% to 20%
through a 0,25 mm sieve,

- wusual chemical admixture for lowering the
surface tension of the water,

- wusual chemical admixture for introducing
microporosity into the cement paste,

- mineral fine-grained admixture for preventing
micro-mixing (micro-segregation) of concrete
and decreasing permeability of the concrete
admixture to water,

- mineral fine-aggregate admixture for volume
reduction of concrete mass,

- water, and

- mineral dyes.

The method according to the invention will be
further described in detail referring to Fig. 1 show-
ing a schematic diagram of an apparatus for carry-
ing out said method. Concrete of the aforemen-
tioned composition and consistency is prepared in
a common counterflow concrete plant. Concrete
prepared in such a manner is delivered into a
storage bin 1 of a screw pump 2, by means of
which it is conveyed through a pipe line 3 fo a
charging head 4 of an apparatus according to the
invention. In the given case the charging head 4 is
arranged for filling up a row of formworks 5 where-
by concrete is contractionally discharged into each

10

15

20

25

30

35

40

45

50

55

formwork 5 by means of discharging nozzles 6.
Pressure required for operation of the system is
maintained by means of automatic synchronised
working of the pump 2 and of the unit for opening
and closing the stops and unit for lowering and
lifting the head 4, whereby it is particularly impor-
tant that in all nozzles 6 for filling up the formworks
5 the same pressure is ensured. lts value at the
outlet of each nozzle 6 equals from 0,1 bar to 0,5
bar, preferably 0,2 bar. Due to technological fea-
tures of concrete, said formworks must be water-
impermeable and made of thermally insulating ma-
terial, e.g. polyurethane resin. Each nozzle 6 of the
charging head 4 is thrust to the area of the bottom
of each formwork 5 and then concrete is conveyed
therein.

When the formwork 5 is filled up for essentially
one third by the height, the charging head 4 and
the nozzles 6 are lifted up with constant velocity fill
the formworks 5 are completely filled up. The noz-
zles 6 may not be lifted over the level of the
concrete being cast in any case. The lifting velocity
of the charging head 4 and thereby of the nozzles
6 is adjusted to the largest cross-section of the
product being cast, and in the particular case
equals from 0,05 ms™' to 0,2 ms™', preferably 0,1
ms~.

When the formworks 5 are filled up they are
transferred to a setting place. As said formworks
are made of thermally insulating material an intrin-
sic energy-hydration heat of the cement is ex-
ploited released during setting time for the con-
crete. In such a manner the concrete is aging
practically in adiabatic conditions, and after ap-
proximately 24 hours reaches a temperature of
approximately 55 °C above ambient temperature,
which in the particular case equals 20 °C without
additional heating wherefore any further thermal
treatment is superfluous.

Figs. 8, 9, 10 show, just for further elucidation
of the method according to the invention, a form-
work 5 for casting concrete tiles. Said formwork
comprises a pair of frames 7, 8 clamping together
a plurality of elements 9 made of waterimpermea-
ble and thermally insulating material, e.g. polyure-
thane resin, the form of which corresponds o a
product desired, and in the particular case cor-
responding to a tile. Each element 9 is along both
vertical sides provided with a pair of thickenings
10, 11 whereby facing sides of each thickening 10,
11 of two adjacent elements 9 are parallel abutting
slitlessly to each other. The element 9 is at its first,
in the particular case its lower, end provided with a
web 12 being essentially perpendicular to said ele-
ment and running between the thickenings 10, 11.
In the formwork assembled to a block of elements
9 said web slitlessly rests against the adjacent
element 9 forming a bottom 13 of the formwork 5
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in the essence. The elements 9 are formed in such
a manner that their first flat side 14 corresponds to
the first side of the tile, their second flat side 15
corresponding to the second side thereof. In the
formwork 5 the elements 9 are arranged vertically,
i.e. concrete is cast from the upper side. Two
elements 9 are needed to produce one tile and
n+1 of said elements are needed to produce n
tiles.

Just for further elucidation of the method ac-
cording to the invention, referring to Figs. 1 1o 7, an
apparatus for carrying out the method of manufac-
turing concrete products, preferably tiles,is de-
scribed. The apparatus comprises a storage bin 1
arranged on a screw pump 2. The latter is driven
through a gearbox 2' by means of a drive 2". A
pipe line 3 fixed on a stand 3' is connected to the
discharge end of the pump 2. The other end of the
pipe line 3 is connected to an essentially
trapezoidal charging head 4 to which a row of
discharging nozzles 6 is interconnected. Said noz-
zles are removably fixed to a bottom 7 of the head
4 which is in the area of penetration of each nozzle
6 therethrough provided with a wear resisting plate
8. Sides of the plate 8 facing away from the bottom
7 lie in the plane parallel thereto. A blocking unit 8'
is slidingly and movably arranged on the plates 8
of each row of the nozzles 6. Said unit comprises
closures 9 being mutually rigidly connected by
means of a linkage 10 which is interconnected with
the pneumatic or hydraulic working cylinder 11.
The latter enables simultaneous moving of all clo-
sures 9 over the plates 8 and closing and opening
the nozzles 6 respectively.

In the area above each closure 9 there are
throttle knives 12 arranged slidingly and movably in
the same plane as said closure and extending over
the entire length of each row of nozzles 6. The
throttle knives 12 are regarding the closure 9 stag-
gered in their plane in the direction away from the
working cylinder 11, the closures 9 being provided
with a lug 9' cooperating with the knives 12. The
side of the knives 12 facing away from the working
cylinder 11 is shaped as a half-wave of a sinusoidal
curve 13 the curvature of which is conditioned by
mutual distance of the two utmost nozzles 6, by
material cast and by the pressure for pressing
material into the nozzles 6. On their side facing
away from the bottom 7 the throttle knives 12 are
reinforced by means of a brace fillet 14 and mutu-
ally connected by means of a linkage 15. On the
linkage 10 there is provided a back stop 16 mesh-
ing with the linkage 15. The latter penetrates the
wall 4' of the head 4 on the side facing away from
the working cylinder 11 whereby the linkage 15 is
between the said wall and a limit stop 17 provided
with a tension-compression spring 18 which en-
ables moving of the throttle knives 12. To a part of
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the linkage 15 projecting through the wall 4' a nut
18' is screwed thereon, the stroke of the throttle
knives 12 being regulated therewith.

The operation of the blocking unit is further
described with reference to Figs. 6 and 7. In the
starting position the nozzles 6 are closed by means
of closures 9. The lugs 9' arranged on said clo-
sures hold the throttle knives 12 in a closed posi-
tion. Moving the closures 9 by means of the link-
age 10 and the working cylinder 11 in the direction
towards the cylinder 11 reflects in an opening of
the nozzles 6. The spring 18, which is compressed
in the starting position, repulses the throttle knives
12 by means of the limit stop 17 and the linkage
15 in the same direction as the closures 9 are
moving. The spring 18 acts onto the throttle knives
12 until the nut 18' rests against the wall 4' of the
head 4. Thus, the closures 9 continue to move so
that they completely open the entrance into the
nozzles 6. Between that side of each throttle knife
12 lying in front of the curve 13, and the lug 9' of
each closure 9 there is a distance a at nozzles 6
completely open, in dependence upon the material
cast. Thus, entries into the nozzles 6 due fo curve
13 on the knives 12 overlap in a different degree
when the closures 9 are in the open position. The
more the entrance of each nozzle 6 lies away from
the place of supply of the concrete mass into the
charging head 4, the smaller the degree of overlap-
ping. In such a manner the same pressure is
ensured at the entrance into each nozzle 6 and,
therefore, at the outlet thereof for, the smaller the
degree of overlapping, the lower the pressure drop.
The degree of overlapping thus represents the
function of the mutual distance of the utmost two
nozzles 6, of the material cast, and of the pressure
for pressing material into the nozzles 6.

The entrance into the nozzles 6 is closed by
means of the working cylinder 11 pushing the
closures 9 through the linkage 10 and the lug 9' of
each closure 9 pushing the throttle knives 12 into
the starting position. The spring 18 is therefore
compressed and the blocking unit 8' is ready for
the next working cycle.

Claims

1. A method of manufacturing intermediate con-
crete products, wherein a non-segregable con-
crete of cast consistency is pressed contrac-
tionally through at least one nozzle into at least
one corresponding formwork, whereby the noz-
zle is located in the bottom area of the form-
work, and when the latter being filled up for
essentially one third by the height the nozzle is
lifted up with a constant velocity from the form-
work in such a manner that it is not lifted over
the level of concrete being cast in any case,
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characterized in that the formwork ist made of
a water-impermeable and thermally insulation
material, the concrete is aging practically in
adiabatic conditions, and the pressure value of
dosing of concrete at the outlet of each nozzle
(6) equals from 0,1 bar to 0,5 bar, preferably
0,2 bar.

A method according to claim 1, characterized
in that the lifting velocity of the nozzles equals
from 0,05 ms™' to 0,2 ms™!, preferably 0,1
ms~.

A method according to claim 1, characterized
in that the hydration heat of the cement is
exploited released during setting time for the
concrete.

Patentanspriiche

1.

Verfahren zur Herstellung von Betonkdrpern,
wobei konsistenter, nicht absonderbarer Guss-
beton durch wenigstens eine Dise in wenig-
stens eine entsprechende Schalung nach dem
Contractor-Verfahren gepresst ist, wobei die
Dise im Bodenbereich der Schalung angeord-
net ist und, falls letztere im wesentlichen bis
zu einem Drittel in die H6he ausgeflillt ist, die
Dise mit gleichférmiger Geschwindigkeit aus
der Schalung herausgezogen wird, u.z. in sol-
cher Weise, dass sie keinesfalls Uber die
Oberfliche des giessenden Betons gehoben
wird, dadurch gekennzeichnet, dass eine Scha-
lung aus einem wasserundurchldssigen und
wirmeisolierenden Stoff ausgebildet ist, dass
Beton tatsdchlich in adiabatischem Zustand
abbindet und der Dosierdruck von Beton an
einer Ausstromdoffnung einer jeweiligen Dise
(6) von 0,1 bar bis 0,5 bar, vorzugsweise 0,2
bar, betrigt.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Anhebegeschwindigkeit der
Disen von 0,05 ms™' bis 0,2 ms™', vorzugs-
weise 0,1 ms™' betrdgt.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die wdhrend der Abbindezeit
entbundene Hydrationswdrme von Zement
ausgebeutet ist.

Revendications

Procédé de fabrication de produits intermédiai-
res en béton, suivant lequel un béton non
ségrégable, suffisamment fluide pour étre
moulé, est envoyé sous pression A fravers au
moins un ajutage et au moins un moule corres-
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pondant, I'extrémité de I'ajutage étant placé au
fond du moule, et lorsque le moule est rempli
environ au tiers de sa hauteur, l'ajutage est
remonté avec une vitesse constante sans que
son exirémité ne dépasse en aucun cas la
surface du béton, caractérisé en ce que le
moule est fait d'un matériau imperméable 2
I'eau et isolant de la chaleur, de maniére & ce
que la prise du béton s'effectue dans des
conditions pratiquement adiabatiques, la pres-
sion du béton distribué a I'extrémité de I'ajuta-
ge étant comprise entre 0,1 et 0,5 bar et de
préférence égale 4 0,2 bar.

Procédé selon la revendication 1 caractérisé
en ce que la vitesse d'élévation des ajutages
doit étre comprise entre 0,005 m.s™' et 0,2
m.s™', et de préférence égale 4 0,1 m.s™".

Procédé selon la revendication 1 caractérisé
en ce que la chaleur dégagée par I'hydrata-
tion du ciment est utilisée pour favoriser la
prise du béton.
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