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(54) Transfer rack for concrete element

(57) The invention relates to a transfer car, which is
intended to be used in the manufacture of a concrete
element. In the manufacture, the concrete element (12)
is supported on a rack (10) and the transfer car (11) is
arranged to move the rack (10). The frame structure (13)
forming part of the transfer car (11) includes two essen-

tially parallel frames (14, 15), which are arranged to ex-
tend on both side of the rack (10), and which rack (10)
is arranged to form a storage rack for the concrete ele-
ment (12). The invention also relates to a system in the
manufacture of a concrete element.
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Description

[0001] The present invention relates to a transfer car,
which is intended to be used in the manufacture of a
concrete element, in which the concrete element is sup-
ported on a rack and in which the transfer car is arranged
to move the rack. The invention also relates to a system
in manufacturing of a concrete element.
[0002] At a concrete-element factory, a sandwich-type
concrete element can be made, for example, in the fol-
lowing manner. The inner and outer shells are cast in a
horizontal position, in such a way that first the outer shell,
into which cast concrete ties are set, is cast in the form.
After this, one or more insulating layers are set on top of
the outer shell, on top of which the inner shell is cast.
The ties extend into the inner shell, so that a unified in-
sulated concrete element is formed of the shell structures
and the insulation. For example, the inner shell can be a
150-mm thick reinforced-concrete casting, to which is at-
tached 180-mm thick polyurethane insulation and a 70-
mm thick reinforced-concrete outer shell.
[0003] In the prior art, after casting, the form is tipped
into a vertical position and the concrete element is moved
to post-treatment, which can include, for example, wash-
ing, sand blasting, repair of casting faults, and other gen-
eral finishing. At the element factory, the concrete ele-
ment, which has been tipped into a vertical position, is
placed in a cradle-like rack, which can be moved to var-
ious post-treatment and finishing operations. After post-
treatment, the concrete element is lifted out of the rack,
usually by a gantry crane, to storage racks, from where
it is lifted, for example, to be taken by truck to the building
site.
[0004] The cradle-like rack can travel along rails, or on
wheels on the floor. Rails are rigid and prevent a flexible
flow at the element factory. Wheels, on the other hand,
require a sturdy and even floor. A rack of special con-
struction has been developed, which is moved on a trans-
fer car of adjustable height. In practice, the rack is so
wide, that when the transfer car is under the rack, it is
between two concrete elements standing vertically at an
angle. In practice, the transfer car is run under the rack
and, by altering the height of the transfer car, the rack is
lifted onto the transfer car. The rack can then be moved
from one post-treatment operation to another. In addition,
a single transfer car can be used to move different racks
one after the other, which increases the flexibility of pro-
duction. Counterbalanced fork-lift trucks, for example,
can be used to move the transfer car.
[0005] However, there are drawbacks and clear limi-
tations in the prior art. For example, a rack containing
two concrete elements is unreasonably wide, in practice
nearly four metres wide. The internal spaces of the ele-
ment factory must then be made large, which increases
manufacturing costs. The wide structure also demands
a strong rack structure, which inevitably becomes heavy.
Further, tilted concrete elements are difficult to post-treat.
For example, a scissors platform brought next to the rack

will remain far from the upper edge of the concrete ele-
ment. The post-treater must stretch farther the higher he
rises. Despite the rack, the concrete element must be
lifted many times, at least from the tipping station to the
rack, from the rack to the store, and from the store again
to the truck. Each lift increases the risk of damaging the
concrete element and requires a great deal of crane
equipment.
[0006] The invention is intended to create a new type
of transfer car, which is more versatile and easier to han-
dle than previously. In addition, the invention is intended
to create a new type of system in the manufacture of a
concrete element, which is not only more flexible, but
also more efficient than previously. The characteristic
features of the transfer car according to the present in-
vention are stated in the accompanying Claim 1. Corre-
spondingly, the characteristic features of the system ac-
cording to the present invention are stated in the accom-
panying Claim 8. The construction and operating princi-
ple of the transfer car according to the invention make it
unique. The structure of the transfer car is low. Never-
theless, by means of it, sufficient raising of the rack is
achieved. In addition, by means of a new type of rack
and its location it had also been possible to make the
transfer car narrow, which further reduces the space re-
quired at the element factory. The transfer car is also
easily controllable. By utilizing the transfer car, the pro-
duction of an element factory can be arranged in a new
way and thus made more efficient. At the same time, the
equipment of the element factory can be made lighter
and some equipment can even be eliminated altogether.
What is important is the reduction in the number of lifts
of the concrete elements from the known system. At the
same time, damage to the concrete elements will be re-
duced and work safety improved.
[0007] In the following, the invention is described in
detail with reference to the accompanying drawings
showing some embodiments of the invention, in which

Figure 1a shows a front view of the rack accord-
ing to the invention,

Figure 1b shows a cross-section of a combina-
tion of the rack and the transfer car,

Figure 2 shows a front view of the rack accord-
ing to the invention, loaded with two dif-
ferent concrete elements,

Figures 3a - c show three different racks according to
the invention,

Figure 4 shows a side view of the transfer car
according to the invention,

Figure 5 shows a top view of part of the transfer
car according to the invention,

Figure 6 shows a schematic view of part of an
element factory,

Figure 7a shows a cross-section of the transfer
car of Figure 5,

Figure 7b shows a cross-section of a third em-
bodiment of the transfer car according
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to the invention.

[0008] Figure 1a shows a rack 10 according to the in-
vention, which in Figure 1b is held on a transfer car 11.
The transfer car is used in the manufacture of a concrete
element, in which the concrete element 12 is supported
on the rack 10 (Figure 2). In addition, the transfer car 11
is arranged to move the rack 10. According to the inven-
tion, the frame structure 13 belonging to the transfer car
11 includes two essentially parallel frames 14 and 15,
which are arranged to extend on both sides of the rack
10. This can be seen especially in Figure 1b. By means
of such a combination many advantages are gained. First
of all, the rack can be made narrow, without nevertheless
restricting an operative’s access to every point on the
concrete element. In addition, the transfer car can be
made low and of a simple construction. At the same time,
the rack, together with the concrete element is located
between the frames, so that the combination is given
good stability.
[0009] The narrow rack is suitable for moving even
thick concrete elements. This is implemented in such a
way that the distance S between the frames 14 and 15
at the effective height of the rack 10 is substantially great-
er than the total width L of the rack 10. More specifically,
the transfer car extends inside the rack in the vicinity of
the base, but the actual frames are clearly farther away.
Thus, the concrete element can be supported on the rack,
in such a way that it can extend outside the width of the
rack. Nevertheless, the rack together with the concrete
elements fits between the frames. For example, the dis-
tance S referred to in the embodiment is 1700 - 2000
mm, the total width of the rack being 1560 mm. Corre-
spondingly, the total width K of the transfer car 11 is 3000
- 3500 mm, which is considerably less than the width of
a known rack.
[0010] Figure 4 shows a side view of the transfer car
11. Each frame 14 and 15 includes a lifting-wheel unit
16, which is located within the area of the centre of gravity
17 of the transfer car 11. By means of the lifting-wheel
unit, the height of the transfer car can be altered and thus
the rack lifted off the base. The lifting-wheel unit is es-
sentially in the centre of the frame longitudinally, so that
main of the mass of the concrete element and the rack
is directed precisely to the lifting-wheel units. Thus a light
towing vehicle is sufficient to move the transfer car. At
the same time, the transfer car becomes easily steered.
Figure 4 also shows lifting cylinders 33, which are located
in front of and behind the lifting-wheel unit 16. The lifting
cylinders preferably rise simultaneously by the same
amount, so that the transfer car rises evenly. Simultaneity
can be achieved, for example, by means of load-equal-
ization valves.
[0011] The lifting-wheel unit 16 is preferably arranged
to be steerable, which makes the combination extremely
controllable. The handling of the racks will then require
little space and they will be easy and versatile to move.
The lifting-wheel unit 16 preferably contains several

wheels 18, the amount of rise of which can be arranged
independently of each other. By adjusting the height of
each wheel, the transfer car can be adapted to travel
over an uneven base too. The floor of an element factory
is generally level and flat, but outdoors there can be var-
ious slopes and discontinuity points in the ground.
[0012] Figure 5 shows cross-sections of the frames 14
and 15, only at the location of the lifting-wheel units 16.
In this case too, each wheel 18 turns by several tens of
degrees, which will increase the steerability of the trans-
fer car. When travelling in a curve, the wheel can turn to
different angles (not shown), but by turning all the wheels
to the same angle a transverse movement of the rack is
achieved (as in Figure 5). The wheels are turned by man-
ual control, but logic control or similar can be used to
facilitate the control of the transfer car. In one or more
wheels of the lifting-wheel unit there can be a brake, or
even a drive. Instead of the lifting-wheel unit, some other
construction can be used to lift the rack off the base.
[0013] The frames 14 and 15 are similar, but are a mir-
ror-image of each other. In addition, they are connected
to each other only at the front part, forming an open U-
shaped structure. Thus, the transfer car can be pushed
around the rack, so that one frame is on each side of the
rack. The frame includes a long vertical frame plate 19,
to which a strong lifting plate 20 is attached. These plate
structures form a rigid, load-bearing frame and the lifting-
wheel units are attached to them.
[0014] A new type of rack in used in the invention, and
thus also a different kind of production logistics, i.e. sys-
tem. Generally, the system includes a rack 10 for sup-
porting the concrete element 12 and a transfer car 11 for
moving the rack 10 in the manufacture of the concrete
element 12. In the system according to the invention,
both the rack and the transfer car are of a new type. The
rack 10 is also arranged to be a storage rack for the con-
crete element 12. Thus, separate racks in the store and
even a separate store itself become unnecessary. At the
same time, a gantry crane will be required less and in a
smaller area than before, which will simplify the layout
and equipment of the element factory. Figure 6 shows
parts of a concrete-element factory. In the lower part is
the environment of a tipping station 32 as well as several
post-treatment stages 35. Correspondingly, in the upper
part is a store 36, in which the racks according to the
invention are now used as storage racks. In other words,
the concrete elements are moved using a transfer car
without intermediate lifts, supported on a rack. In addi-
tion, the system includes several racks 10 to each trans-
fer car 11. Thus, the internal logistics of the factory can
be taken care of by a transfer car, from manufacture to
storage and even to transfer transportation.
[0015] In addition to simplifying production and stor-
age, logistics has also been given greater consideration
in the system. Preferably, the rack 10 is also suitable as
a concrete-element 12 transportation rack. Thus, one
and the same rack can be used from the tipping station
right to the building site. At the same time, the numbers
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of times that the concrete element must be lifted are min-
imized. In practice, the number of lifts is reduced to a
third compared to the known technology. In the best case,
one lift from the tilting station to the rack and then a sec-
ond lift from the rack to the building will be sufficient.
Compatibility is implemented in such a way that the width
of the rack corresponds essentially to the nominal internal
width of a known self-loading vehicle trailer. In that case,
the rack with the concrete element can be left in the el-
ement factory yard, from where it is picked up by a semi-
trailer combination. In Figure 6, a vehicle 21 is just re-
versing its trailer 22 around a rack 10 loaded with a con-
crete element. Thanks to the self-loading trailer, the rack
is put on the vehicle without external means. When con-
crete elements are fetched the next time, the empty rack
is returned to the element factory. On the other hand, the
vehicle can have its own rack, which is used already in
production. The uniform dimensioning of the devices
links production seamlessly to external transportation.
[0016] The elements are preferably placed vertically in
the rack, which takes up little space. In addition, the new
type of transfer car is used, which extends to the sides
of the rack without going under it. Thus the transfer car
can be made low and narrow. At the same time, the rack
becomes low and simple.
[0017] After the tipping station, the concrete elements
are lifted onto a rack according to the invention, which is
narrower and simpler than conventional racks. Despite
this, the concrete elements are well supported, as they
are firmly against the bottom of the rack and, in addition,
the concrete elements are secured at the top to the rack,
for example, by chains. In the embodiment shown, the
rack 10 includes a framework 23 placed into the middle,
which for its part stiffens the structure of the rack and
permits the a concrete element to be secured. In addition,
the framework 23 is dimensioned in such a way that an
operative 24 can move on top of the framework 23 and
even inside it (Figure 1a) and easily reach over the whole
area of the concrete element 12 when examining it and
post-treating it. In the invention, the top of the framework
23 is arranged as a walkway 34. At the same time, there
is unimpeded access from outside the rack to every point
of the concrete element, without having to stretch.
[0018] After tipping, the concrete element is set verti-
cally in the rack. In practice, it is sufficient for the inner
shell to be supported on the rack, in which case the in-
sulation and outer shell can even be outside the rack. In
the invention, the space delimited by the framework 23
in the rack 10 is less than the thickness of the concrete
element 12. In the vertical position, the concrete element
is easy to post-treat. Generally it is mainly the outer shell
that needs to post-treat. In addition, the rack is narrow,
so that the element factory can be made compact. The
concrete elements can also be stored in the racks, when
separate storage racks will be unnecessary and the
number of lifts of the concrete elements minimized. In
other words, the concrete elements are in the racks not
only during production, but also during storage and even

transportation. The rack according to the invention is con-
siderably simpler and lighter than known racks, so that
the capital sunk in them is considerably less than before.
At the same time, the element factory storage can be
simplified and the gantry crane too will be required less
than before.
[0019] Figure 1a shows a front view of the rack 10 ac-
cording to the invention. Here the basic frame is formed
of two profile beams 25, which extend over the entire
length of the rack 10. The profile beams 25 are joined to
each other by several transverse beams 26, forming a
ladder structure. Correspondingly, the framework 23 re-
ferred to above, which extends over the entire length of
the rack, is attached to the transverse beams, forming a
light but durable rack. The concrete elements can be lifted
on top of the transverse beams, but the base frame can
also include a board or plate construction forming the
base, which is fitted on top of the transverse beams and
profile beams. In Figure 1a, the board construction 27 is
of plywood. In Figure 3a, the framework 23 is shown
schematically. What is important, however, is the open
construction of the framework, so that if necessary there
is unimpeded access to the vicinity of the inner shell.
[0020] Figure 3b shows a second embodiment of the
rack 10, which includes an end support 28. Pins, on which
the vertical concrete elements can be supported, can be
fitted into holes 29 in the end support 28. There can be
an end support at both ends of the rack. Figure 3c shows
a third embodiment of the rack. In this case, the rack
includes an A-shaped trestle 30, on which so-called part-
shell concrete elements can be set. In part-shell concrete
elements there can be, for example, a window opening,
so that the shape of the concrete element is irregular.
However, in the A-shape trestle such a concrete element
is well supported, which permits safe moving, storage,
and transportation. The A-shape trestle is preferably
made in such a way that a walkway runs along its upper
part.
[0021] Good rigidity is achieved by means of the profile
beams, but the profile beams have a greater importance.
According to the invention, the profile beams act at the
same time as lifting stops, to which the lifting plates of
the transfer car are attached. This simplifies the construc-
tion of the system and the connection between the trans-
fer car and the rack is ensured without complicated struc-
tures. If necessary, for certainty the rack can also be se-
cured to the transfer car with some attaching means.
[0022] In Figure 2, the concrete element 12 is set in
the rack 10. Here, the inner shell of the concrete element
is against the base of the rack. Correspondingly, the outer
shell and part of the insulation can be outside the rack.
Thus, a single type of rack will work with concrete ele-
ments of different thickness. Usually, there are lifting
loops in the upper edge of the concrete element, from
which the concrete element can be attached to the frame-
work. When the concrete element 12 is vertical, the op-
erative 24 can easily reach to different parts of the con-
crete element 12.
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[0023] Figure 1b shows the transfer car 11 according
to the invention. In the invention, instead of a transfer car
to be placed under the rack, a transfer car is used that
takes the rack into itself and supports the rack from the
sides. In that case, the transfer car becomes simple and
low, similarly to the rack. Lifting the rack clear of the base
can be carried out in various ways. In the embodiment
shown, the transfer car includes six wheels, in each one
of which there is a lifting mechanism. Thus, with the aid
of the mechanisms, the height of the transfer car can be
altered so as to lift the rack clear of the base. The wheels
can be arranged to operate jointly, so that they tend to
keep the rack as straight as possible. Thus, the concrete
element is sure to remain vertical and the transfer car
can be moved over even an uneven base. In this case,
there are three wheels in one frame. It is also possible
to manufacture one or two-wheeled frames.
[0024] In addition, the wheels are preferably steerable,
making the transfer extremely easy to control. This facil-
itates moving the racks, which does not require much
space. The transfer car can be moved, for example, by
a counterbalanced fork-lift truck or similar towing car. The
towing point of the transfer car 11 is preferably located
as closely as possible to the front axle of the towing car
31 (Figure 6). The combination then becomes easily con-
trolled and the loading of the transfer car is transmitted
to the axle of the towing car. At the same time, it is pos-
sible to use a small towing car, as a significant share of
the combined mass of the rack and the concrete element
is carried by the transfer car. The hydraulic pressure re-
quired by the lifting of the transfer car can be taken from
the towing car, or a separate machine unit in the transfer
car can be used. Electromechanical lifting devices can
also be used.
[0025] Figure 6 shows schematically part of the layout
of an element factory. Here, only the tipping station 32
and some of the production stages after it, which are
mainly finishing operations, are shown. As such the ac-
tual concrete element is manufactured in a known man-
ner. At the tipping station 32, the concrete element 12 is
lifted into a vertical position and preferably placed imme-
diately in a rack 10 according to the invention. Two con-
crete elements, which are a maximum of six metres long
and four metres high, can, for example, be placed in one
rack. Of course, more concrete elements that are shorter
than this can be placed in the rack. Next, by utilizing a
transfer car according to the invention, the rack together
with the concrete elements is moved, for example to the
washing station. Two racks, for example, can fit into the
washing station. Thus, concrete elements that have al-
ready been washed can be taken by one and the same
transfer car to the next post-treatment stage, or even
directly to the store, where the concrete elements are
stored in their racks. In this way, separate storage racks
are unnecessary and lifting of the concrete elements is
avoided. In addition, several racks can be moved using
a single transfer car.
[0026] Figure 7a shows a cross-section of the transfer

car 16 according to Figure 5. Here the wheels are parallel
to the frames. Figure 7b shows a third embodiment of
the transfer car. Mainly the support of the wheels differs
from the embodiment of Figure 1b. More specifically, the
wheel is supported from different sides in the embodi-
ments. In various loading classes and space classes the
wheel support can be implemented in the manner shown,
when different properties will be achieved in the transfer
car. The control of an individual wheel or series of wheels
can be implemented, for example, hydraulically or pneu-
matically. Mechanisms implemented by means, for ex-
ample, of a draw-bar or rack-and-pinion can also be used.
[0027] The narrowness of the rack brings other advan-
tages. The dimensioning of vehicles has been taken into
account in the width of the rack. Thus, the rack together
with concrete elements can be taken onto a vehicle, thus
avoiding one lift. In other words, the concrete element
can be in one and the same rack during post-treatment,
storage, and transportation. The operation of the vehicle
can correspond to transfer car’s self-loading operating
principle, though the wheels need not necessarily turn
and in other ways too the requirements of road traffic are
taken into account in the construction of the vehicle.
[0028] By means of the equipment and operating prin-
ciple according to the invention it is possible to simplify
and accelerate the production of concrete elements. At
the same time, the element factory itself can be made
simpler and more flexible than before. The racks used
are small in size and light in weight. Correspondingly, the
transfer car is easy to control and can be used to largely
replace large gantry cranes. The element factory’s store
can be simplified and sometimes even the entire store
will be unnecessary. Further, the concrete element can
be transported in the rack right up to the building site,
thus minimizing the number of lifts.
[0029] The total width of the rack is preferably precisely
1560 mm, when it will also fit into a known vehicle. Despite
its narrowness, two concrete elements, the thickness of
which can be as much as 550 mm, will fit into the rack.
The width of the framework can then be 400 - 500 mm,
so that an operative will be able to walk on top of the
framework and even be able to move inside the frame-
work. With the dimensions in question, the mass of the
rack is only 400 kilograms, whereas the mass of a known
rack is more than 3000 kilograms. It has been possible
to made the rack light, as the mass of a vertical concrete
element is distributed evenly over the length of the rack
and the transfer car is attached over the entire length of
the rack.

Claims

1. Transfer car, which is intended to be used in the man-
ufacture of a concrete element, in which the concrete
element (12) is supported on a rack (10) and in which
the transfer car (11) is arranged to move the rack
(10), characterized in that the frame structure (13)
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forming part of the transfer car (11) includes two es-
sentially parallel frames (14, 15), which are arranged
to extend on both side of the rack (10), and which
rack (10) is arranged to form a storage rack for the
concrete element (12).

2. Transfer car according to Claim 1, characterized in
that the distance S between the frame (14, 15) at
the effective height of the rack (10) is essentially
greater than the total width L of the rack (10).

3. Transfer car according to Claim 2, characterized in
that the distance S is 1700 - 2000 mm.

4. Transfer car according to any of Claims 1 - 3, char-
acterized in that each frame (14, 15) includes a lift-
ing-wheel unit (16), which is located in the area of
the centre of gravity (17) of the transfer car (11).

5. Transfer car according to Claim 4, characterized in
that the lifting-wheel unit (16) is arranged to be steer-
able.

6. Transfer car according to Claim 4 or 5, character-
ized in that the lifting-wheel unit (16) includes sev-
eral wheels (18), the rise of which is arranged to be
independent of each other.

7. Transfer car according to any of Claims 1 - 6, char-
acterized in that the total width K of the transfer car
(11) is 3000 - 3500 mm.

8. System in the manufacture of a concrete element,
which system includes a rack (10) for supporting the
concrete element (12) and a transfer car (11) for
moving the rack (10) in the manufacture of the con-
crete element (12), characterized in that the frame
structure (13) forming part of the transfer car (11)
includes two essentially parallel frames (14, 15),
which are arranged to extend on both sides of the
rack (10), and the rack (10) is arranged to act as a
storage rack for the concrete element (12).

9. System according to Claim 8, characterized in that
the transfer car (11) is a transfer car (11) according
to any of Claims 2 - 7.

10. System according to Claim 8 or 9, characterized in
that the rack (10) is arranged to form a transportation
rack for the concrete element (12).

11. System according to any of Claims 8 - 10, charac-
terized in that the system includes several racks
(10) to one transfer car (11).

12. System according to any of Claims 8 - 11, charac-
terized in that the rack (10) includes a framework
(23) extending essentially over the entire length of

the rack (10).

13. System according to Claim 12, characterized in
that the top of the framework (23) is arranged as a
walkway (34).

14. System according to any of Claims 11 - 13, charac-
terized in that the space delimited by the framework
(23) in the rack (10) is smaller than the thickness of
the concrete element (12).

15. System according to any of Claims 8 - 14, charac-
terized in that the width of the rack (10) corresponds
essentially to the operational internal width of the
known self-loading trailer (22) of a vehicle (21).
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