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(57) Abréegée/Abstract:

A method and apparatus for casting concrete products substantially with a horizontal slipforming process, a concrete mass in said
method being fed at least by means of one feed element through a limited cross section for forming a concrete product, wherein
the feed elements produce a two-directional compacting motion for compacting the concrete mass and the two-directional
compacting motion of the feed elements comprises a compacting motion substantially reciprocal with respect to the direction of
casting and of a rotational compacting motion In a trasversal direction with respect to the direction of casting, wherein the feed
element comprises at least one feed screw and a bracket wheel and the compacting motion substantially reciprocal with respect to
the direction of casting Is provided by means of the at least one feed screw, and the bracket wheel comprises at least one bracket,
sald bracket wheel being connected fixedly to the end of the feed screw, and the rotational compacting motion in the transversal
direction with respect to the direction of casting Is provided by means of the bracket wheel of the feed element.

AR .
ey . RN
et '\'l'.'.
AU ¥,
e [ [ [ 4
N
A

C an a d a http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




. . . o < o v e o % . " e ’es® @ e - Sa ot e ‘m¥a L e’ SRt o y o "y e . AL T . VI e . ol - mpeat taat e D=, o Lt = - .50 @t 88 e N _— .. e B - M " . H et e o 2o, 2" Y . . o . . ettt e s . . o . et e .. . et . - oy e . s . . s ol . . . . . . . . . .
e A R A S il e R S G B AR IR B st R T R S T S S S U N e T ST S i A S T A e o i R e N SR SR A AR R e IR S0 TR £ o O e N 10 8, e e e i i Sk g 5N £ D e £ e et e e s 4 o e o

CA 02630725 2011-01-25

ABSTRACT

A method and apparatus for casting concrete products substantially with a
horizontal slipforming process, a concrete mass in said method being fed at least by
means of one feed element through a limited cross section for forming a concrete
product, wherein the feed elements produce a two-directional compacting motion for
compacting the concrete mass and the two-directional compacting motion of the feed
elements comprises a compacting motion substantially reciprocal with respect to the
direction of casting and of a rotational compacting motion in a trasversal direction with
respect to the direction of casting, wherein the feed element comprises at least one feed
screw and a bracket wheel and the compacting motion substantially reciprocal with
respect to the direction of casting is provided by means of the at least one feed screw,
and the bracket wheel comprises at least one bracket, said bracket wheel being
connected fixedly to the end of the feed screw, and the rotational compacting motion in
the transversal direction with respect to the direction of casting is provided by means of

the bracket wheel of the feed element.
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METHOD AND APPARATUS FOR CASTING CONCRETE PRODUCTS

The present invention relates to a method for casting concrete products by means of a

substantially horizontal sliptorming process, wherein the concrete mass is pressurized by
means of one or more teed screws. More precisely, the invention relates to a method and
apparatus for casting a zero-slump concrete mass. The cast products may be hollow-core

slabs or solid slabs.

When casting with traditional extruder and sliptormer casting machines, the casting mold
1s formed by a casting bed and side walls and an upper surface moving along with the
casting machine and forming the cross section of the product to be cast to the desired
shape and size. When the casting machine proceeds, the side walls and the upper surface,
and 1f necessary, the elements forming one or a plurality ot hollow cores to the product to
be cast, perform motion compacting the concrete mass. The ready-cast product remains
on the casting bed to harden. Because the cast fresh slab remains lying on the casting bed

in 1ts final form, a high stiffness 1s required from the concrete mass to be used in the

solutions of prior art.

The stift concrete mass used in the solutions of prior art causes strong wear of the wear
parts of the slipforming machine, like the feed screws and the hollow-core forming
elements, whereby these wear parts must be changed relatively often. In connection with
the change of the wear parts, also the casting process of the production plant must be
interrupted for the duration of the change. The stiff concrete mass also causes
mechanical burden on the processing devices, particularly on the structures involved in
compaction of the concrete mass, like the troweling devices of the upper surface, side

walls and the hollow-core mandrels, and the rotating devices of the screws, and
degradation of the compacting etficiency caused by the fast wear. In known solutions,

particularly with tall concrete products or with thick layers of concrete, the concrete does

not compact uniformly throughout, causing unwanted variations in the quality of the end

product.

The slipforming technique for manufacturing hollow-core slabs and massive slabs is well

known in the art. For example Patent publication FI 80845 discloses a method and an



--ﬁ.-i&wa—WwaG%W'*-': WAL SRR RS AL MY I L S !-A.._}'r?f--d-*mvﬂ.?’*-x&x‘sw-s‘::ﬁ‘ﬁ' 'N“é!-i-“?,t‘-'w_‘,‘_‘r”'_‘:"-.‘;u"-q&-*&&"‘ﬂs’&.’.ﬁ%}.\: ;'-*.h.-:-."-.'~.¢~.$Wffﬁ':“?&&w§_fﬁ ATt T L e el Y e Tt 5.::<.-'.’-si‘h':>'>.'2..§:-=:’_?c8:9-&{’5"5"?',‘*@9.!;%?’1{.?{'M}%{"’.j‘?-%i?ﬁ%ﬂ'???{i-‘(ﬁﬂ%%@}ﬁ&ﬁg‘ -:';*W";ﬁdg&'Qfﬁf-g.,,{v:r.':_'_":'-s-.q.vx NI AT AT Ly RN WX Y b et A TE R A Ay R g A el 2 e B T L P P P SRS i A -, Ten A Reor o atd Al D ey

CA 02630725 2011-01-25

10  apparatus for casting a hollow-core slab. The compacting method described therein is
based on reciprocal swinging of the hollow-core mandrel simultaneously with the
reciprocal longitudinal motion. Nowadays, the heights of the slabs are increasing,
whereby also the heights of the hollow cores increase. In case of high hollow cores,

with the described swinging of the hollow-core mandrel the adequate compacting of the

15 concrete is not achieved.

In the compacting method described in patent publication FI 110174, a short reciprocal
longitudinal motion of the hollow-core mandrels goes along an arch-like trajectory.
When using this solution, vertical movement of the mandrels is obstructed by stiff,

20  compacted mass surrounding the mandrels, and the adequate compacting of the
concrete 1s not achieved. The obstruction of vertical movement of the mandrels causes

additional burden on the driving devices and premature damages.

The present invention provides a structurally simple slipforming machine for the
25  slipforming process, comprising a two-directional compacting method that provides

improved compaction results with less wear of components.

A two-directional compacting method as used herein refers to a compacting method

wherein during compacting, the mass is deflected to at least two separate directions

30  simultaneously in order to provide improved packing and compaction.

In accordance with an embodiment of the present invention, there is provided a method
for casting concrete products substantially with a horizontal slipforming process, a
concrete mass in said method being fed at least by means of one feed element through a

35  limited cross section for forming a concrete product, wherein the feed elements produce
a two-directional compacting motion for compacting the concrete mass and the two-

directional compacting motion of the feed elements comprises a compacting motion
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2A

substantially reciprocal with respect to the direction of casting and of a rotational
compacting motion in a trasversal direction with respect to the direction of casting,
wherein the feed element comprises at least one feed screw and a bracket wheel and the
compacting motion substantially reciprocal with respect to the direction of casting is
provided by means of the at least one feed screw, and the bracket wheel comprises at
least one bracket, said bracket wheel being connected fixedly to the end of the feed
screw, and the rotational compacting motion in the transversal direction with respect to

the direction of casting is provided by means of the bracket wheel of the feed element.

Another embodiment of the present invention provides an apparatus for casting
concrete products substantially with a horizontal slipforming process, the apparatus
comprising at least one feed element for feeding a concrete mass through a limited
cross section for forming a concrete product, and means for setting the at least one feed

element into a reciprocal compacting motion wherein the feed element comprises at
least one feed screw and a bracket wheel comprising at least one bracket mounted after

the feed screw, said bracket wheel being connected fixedly to the end of the feed screw.

The invention will be described in more detail in the following, with reference to the

enclosed drawings, wherein

Figure 1 shows a schematic view of one slipforming machine in accordance

with the present invention,
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Figures 2A and 2B show schematic views of two alternative compacting elements
in accordance with the present invention, and
Figure 3 shows one compacting element in accordance with a third embodiment of

the present invention, as viewed from behind the teed screw.

Essential parts of the slipforming machine shown in Figure 1 are the mass tank 1, feed
screw 2, driving devices 3 and 4 of the feed screw, bracket wheel 5, hollow-core mandrel
6, side walls 7, troweling beam 8, driving devices 9 of the troweling beam, surface
leveling plate 10, frame 11 of the casting machine, wheels 12 of the casting machine,

casting bed 13, drive motor 14, and the chute 15 of the feed screw.

When using the casting machine shown in Figure 1, stiff concrete mass is fed from the
mass tank 1 to one or a plurality of feed screws 2. Each of the feed screws 2 is located in
a chute 15 guiding the concrete mass to the feed screw at the forward end of the feed
screw. The feed screws 2 extrude the concrete mass under pressure past the bracket
wheel 5 to the restricted cross section defined by the casting bed 13, side walls 7 and

troweling beam 8 defining the outer dimensions and the form of the product to be cast.

The rotating motion caused by the extrusion of the concrete mass by the feed screws 2 is
provided by means of the driving device 3 of the rotating motion. The bracket wheel 5
having one or a plurality of brackets 1s mounted after the feed screws 2. When casting
products with hollow cores, hollow-core mandrels 6 are mounted after the bracket wheel

5, said mandrels forming the hollow cores to the product to be cast.

During the cast, the apparatus supported by the wheels 12 carrying the frame 11, moves
along the casting bed 13 driven by the reaction force of the feed screws 2. For moving
the machine when it 1s empty, or for assisting in casting or adjusting the resistance to

motion, the wheels of at least one end of the casting machine are rotated by means of the

drive motor 14.

The product to be cast 1s compacted by means of a reciprocal motion of the feed screws 2

and the hollow-core mandrels 6, as well as by a compacting troweling motion of the side

walls 7 and the troweling beam 8. In addition to the reciprocal compacting motion in one
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direction, the product to be cast 1s compacted by means of a rotating bracket wheel 5
causing transverse tlow in the stream of mass extruded by fced screws. Reciprocal

transversal tlow 1s produced between adjacent bracket wheels, which, along with the
longitudinal motion, in the concrete under pressure, forces the air out of the concrete

mass and makes the constituents of the concrete mass to arrange efficiently compacted.

In Figures 2A and 2B, two alternative bracket wheels 15 and 16 are shown, mounted in
place between the teed screw 2 and the hollow-core mandrel 6. In the example of Figure
2A, the brackets 17 of the bracket wheel 15 are parallel to the tflow direction of the
casting process. In the example of I'igure 2B, the brackets 18 of the bracket wheel 16 are
angled with respect to the flow direction of the casting process, ¢.g. at an angle of 5 to 30

degrees with respect to the flow direction.

Figure 3 shows schematically a part of the outer surface 19 of the bracket wheel in
accordance with a third embodiment of the present invention, with respect to the outer
surface 20 of the teed screw, viewed from behind the feed screw. In the example of the
figure, there are no scparate brackets attached to the surface of the bracket wheel, but the
outer surface of the bracket wheel 1s formed to have brackets. In this solution the bottoms
of the bays 21 between the ridges of the brackets are advantageously inside the outer

surface of the tail end of the feed screw.

In the solution of the present invention the bracket wheel advantageously rotates along
with the feed screw and thus may be attached to the feed screw in a fixed manner. The
bracket wheel may have one or a plurality of brackets, the ridges of said brackets causing
radial flow cycles in the concrete mass during the rotation of the wheel. The bays
between the ridges of the brackets makes the new, less compacted concrete mass to be
extruded via the feed screws for compaction by the brackets. The frequency of the cycles
depends on the speed of rotation of the fced screw and on the number of brackets. The

number ot the brackets 1s advantageously 1 to 10 brackets on the outer periphery of the

bracket wheel.

The solution of the present invention provides i.a improved compactness of the concrete

mass and slower wear of the parts under pressure. The wear is especially reduced when
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the hollow-core mandrel 1s larger than the feed screw. The transversal, cychic tlow pumps

concrete mass radially facilitating passing of the stream over the mandrel that 1s larger

than the feed screw.

The solution of the present invention ts not limited to the method and apparatus for
casting concrete products having hollow cores, only, as shown in the example of Figure
1, but 1t can be applied, tfor example, to casting of solid slabs. In that case the elements
forming the hollow cores are removed from the casting apparatus and only the feed

screws along with the bracket wheels are moved reciprocally.

The solution according to the present invention can also be implemented with a fixed
casting station, wherein the casting apparatus is located in a fixed casting station and the
casting bed moves with respect to the casting station. In that case the mobile casting bed
moves the finished product out of the fixed casting station and the rcady-cast product

remains lying on the casting bed.
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6
WHAT IS CLAIMED IS:
1. A method for casting concrete products substantially with a horizontal

slipforming process, a concrete mass in said method being fed at least by means of one
feed element (2) through a limited cross section (13, 7, 8) for forming a concrete
product, wherein the feed elements (2, 5, 15, 16) produce a two-directional compacting
motion for compacting the concrete mass and the two-directional compacting motion of
the feed elements comprises a compacting motion substantially reciprocal with respect
to the direction of casting and of a rotational compacting motion 1n a trasversal
direction with respect to the direction of casting, wherein the feed element comprises at
least one feed screw and a bracket wheel and the compacting motion substantially
reciprocal with respect to the direction of casting is provided by means of the at least
one feed screw (2), and the bracket wheel (5, 15, 16) comprises at least one bracket,
said bracket wheel being connected fixedly to the end of the feed screw, and the
rotational compacting motion in the transversal direction with respect to the direction of

casting is provided by means of the bracket wheel (5, 15, 16) of the feed element.

2. An apparatus for casting concrete products substantially with a horizontal
slipforming process, the apparatus comprising at least one feed element (2) for feeding
a concrete mass through a limited cross section (13, 7, 8) for forming a concrete

product, and means (4) for setting the at least one feed element into a reciprocal

compacting motion wherein the feed element comprises at least one feed screw (2) and
a bracket wheel (5, 15, 16) comprising at least one bracket mounted after the feed

screw, said bracket wheel being connected fixedly to the end of the feed screw.

3. The apparatus in accordance with claim 2, wherein the bracket wheel (5, 15, 16)

advantageously comprises 1 to 10 brackets.
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4. The apparatus in accordance with claim 2 or 3, wherein the brackets of the

bracket wheel (5, 15, 16) are parallel with the direction of the casting process.

5. The apparatus in accordance with claim 2 or 3, wherein the brackets of the
bracket wheel (5, 15, 16) are at an angle of 5 to 30 degrees with respect to the direction

of the casting process.
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