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Description

FIELD OF THE INVENTION

[0001] The present invention concerns a method to make arms in a composite
material used for the distribution of concrete or other material similar to concrete,
and mounted on heavy work vehicles, such as a truck, a concrete mixer or a
crane.

[0002] In particular, the present invention concerns a method to make arms in a
composite material able to be joined to each other at the ends to form an
articulated or telescopic modular structure, which can assume a plurality of
positions between a folded position of minimum bulk and a position of maximum
extension.

[0003] The invention also concerns the arm in a composite material achieved
with the method.

BACKGROUND OF THE INVENTION

[0004] Tubular arms in a composite material are known, used to make
articulated or telescopic structures, which are moveable and used to support and
guide transport means for materials, such as for example pipes to carry concrete
or materials similar to concrete.

[0005] An example of such arms is described in the European patent EP-B-
1.970.344, in the name of the Applicant, which describes arms in composite
material pivoted to each other at the ends to form an articulated and mobile

structure for heavy vehicles.

[0006] The arms in question generally have a substantially square or generically
polygonal, circular or elliptical section, which reduces at least according to a
characteristic size passing from one end to the other, and a development in
length much greater than that of the other sizes.

[0007] Said arms can be provided of stiffening and strengthening elements, of
connecting elements for the connection to other arms o to moving means, or
again of specific equipment based on the several use of the arms.

[0008] From EP-A-2.039.498, also in the name of the Applicant, a method to
make such arms in composite material is known, which provides a first step in
which a suitable quantity of layers of fiber is deposited inside the volume of
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suitable female molds; the fiber may already be pre-impregnated or impregnated
in a subsequent step. The method also comprises a second step in which the
composite material is subjected to a heat process, typically in autoclave, and a
final step in which the necessary mechanical finishing works are carried out.

[0009] One disadvantage of this known method is that the operations to be
carried out cannot be done in a completely automated way. Consequently the
productivity remains limited, the differences between one embodiment and
another of a same model of arm can be considerable and the labor costs cannot
be optimized.

[0010] A further disadvantage of the known method is that it is difficult for the
operating machines to access some areas of the mold, which further complicates
the possibility of making the process automated. Moreover, in the case of arms
with hollow section, it may be necessary to provide two female molds to make
two parts, symmetrical according to a plane passing through the longitudinal axis
of the arm, which must then be joined.

[0011] US 2006/257604 discloses a method to make an arm in a composite
material using a male-type mold according to the preamble of the independent
claim 1.

[0012] One purpose of the present invention is to improve the productive
process of the arms in composite material described above, in order to render
the process more suitable for automation and therefore guarantee greater
productivity.

[0013] Another purpose of the present invention is to make a repeatable and
producible product with uniform features and with reduced costs and times.

[0014] The Applicant has devised, tested and embodied the present invention to
overcome the shortcomings of the state of the art and to obtain these and other
purposes and advantages.

SUMMARY OF THE INVENTION

[0015] The present invention is set forth and characterized in the independent
claims 1 and 13, while the dependent claims describe other characteristics of the
invention or variants to the main inventive idea.

[0016] In accordance with the above purposes, a method to make an arm in
composite material for articulated or telescopic modular structures according to
the present invention as defined in claim 1, comprises a first step in which one or
more layers of fiber are distributed, together with or without the resinous matrix
(that is, pre-impregnated or dry fibers), on the external surface of a male-type
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mold having a cross section defined by at least one, preferably two, substantially
flat walls, in which the section of the male mold reduces, possibly with constant
intermediate segments, in at least one of its sizes passing from one of its ends to
the other.

[0017] In one solution of the invention, the section is polygonal, advantageously
rectangular or square, in which all the faces of which it consists are substantially
flat.

[0018] In a preferential form of embodiment, the polygonal section is
characterized by having its edges rounded or radiated.

[0019] In this case, the reduction in the cross section can occur on both sizes in
width of the rectangular or square sections.

[0020] In the case of a square section, it can be square in correspondence to
one end in order to transform into a rectangular section in correspondence to the
other end.

[0021] Vice versa, a rectangular section at one end can transform into a square
section in correspondence to the other end.

[0022] In another variant form, the section can be rectangular both at the front
end and at the back end, with a reduction in section area between the two ends.

[0023] The depositing technique is chosen from one or another of the
substantially known techniques, such as RTM (Resin Transfer Molding), the
Infusion technique, the Pultrusion technique, the Filament Winding technique etc.

[0024] The use of a mold of the male type allows an easier depositing of the
material by the machines used for this purpose, above all when the shape to be
made has geometrically complicated zones characterized by small sizes.

[0025] Moreover the mold can be removed simply by ejecting it from the
composite material deposited above it, once the consolidating heat treatment
step is complete.

[0026] If provided, the heat treatment can be carried out for example in
autoclave or with another known method. It is also provided that the heat
treatment is not necessary, or is carried out in other ways.

[0027] Possible mechanical works to eliminate any excess material and to make
the association seatings for the auxiliary components of the arm, such as
bushings, eyelets and reinforcement or connection plates to other arms can also
be provided after the extraction of the male mold from the product.

[0028] The arm in composite material thus obtained consists of a hollow beam,
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with preferentially square section, or generically polygonal or another shape, with
at least one flat face, advantageously two, for the attachment of movement or
reinforcement equipment or accessories, with a development in length much
greater than the characteristic sizes of the section.

[0029] The cross section of the arm progressively reduces, in a continuous
manner or continuous in segments, according at least to one of its sizes, from
one end of the arm to the other.

[0030] One advantage which characterizes this reduction in section is that the
geometry of the section grows as the bending moment on the arm increases,
and therefore increases its efficiency. This means that, given the same load, the
reducing section will consist of a fewer number of layers of carbon compared
with the case of a section with a constant geometry.

[0031] Unlike in known solutions, where in other fields molding techniques are
used with male molds similar to the technique used here, one form of
embodiment of the invention provides that the reduction in the size of the section
of the arm along the longitudinal extension is not limited only to the draft angle of
the arm by the male mold. Indeed the present invention provides to correlate the
reduction of the section sizes along the longitudinal extension to the mechanical
stresses for which it has been sized and for which it must resist during use. To
this purpose the passage from the zone of the articulated arm with a smaller
section to that with a bigger section occurs with an angle of inclination of more
than 5°, preferably between 5° and 20°, even more preferably between 10° and
15°, and therefore with amplitudes of the angle much greater than the draft
amplitudes provided in the state of the art used in other fields, which are
normally comprised between 2° and 5°.

[0032] Similarly, the invention provides that the male mold used, on which the
fibers are deposited, is made especially to have an external surface shaped with
the same shape, in negative, as indicated above for the geometry of the arm.

[0033] Since in the application of the present invention, the bending moment
can double between the beginning and the end of a segment of arm, the ratio
between the final section of the arm and the initial one, where S is the initial
section and s is the final section, can be defined by the formula $=0.4-0.6 S, thus
guaranteeing a resistance to stresses which varies depending on the loads
applied on the length of the arm.

[0034] According to the present invention, it is provided that, during the first
step, the depositing of the fibers occurs with a greater distribution in
correspondence to the section with smaller sizes, to progressively reduce in
correspondence to the section with bigger sizes. This particular distribution of the
fibers allows to optimize the resistance of the arm depending on the particular
stresses which it is subjected to during use.
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[0035] In other forms of embodiment, again in order to optimize the resistance
of the arm during use, it can be provided that the zone of the arm with the
section having smaller sizes has a greater thickness compared to the zone of the
arm with sections of greater sizes.

[0036] In other forms of embodiment it can be provided that the thickness of the
section with smaller sizes is double that with bigger sizes.

[0037] Another advantage which characterizes this type of section is the
reduction of the irregularity in rolling which would occur if the section were made
as a constant section.

[0038] Another advantage deriving from the use of a tapered section is
connected to the reduction in the bulk required, since an arm made in this way is
smaller and occupies less space compared to one with a constant section and
this allows to make the overall layout of the machine easier.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] These and other characteristics of the present invention will become
apparent from the following description of a preferential form of embodiment,
given as a non-restrictive example with reference to the attached drawings
wherein:

« fig. 1 schematically represents a step of a first form of embodiment of a
method to make an arm in a composite material according to the present
invention;

« fig. 2 is a perspective view of one form of embodiment of an arm in
composite material obtained according to the present invention;

« fig. 2ais a section view of a first form of embodiment of the arm obtained
with the present invention;

« fig. 2b is a section view of a second form of embodiment of the arm
obtained with the present invention;

« fig. 2cis a section view of a third form of embodiment of the arm obtained
with the present invention;

« fig. 3 schematically represents the first step of a second form of

embodiment of a method to make an arm in a composite material

according to the present invention;

fig. 4 schematically represents the second step of the method in fig. 4;

fig. 4a is a schematic representation of a cross section of fig. 4;

fig. 4b is a schematic representation of a variant of fig. 4;

fig. 5 is a longitudinal section of one form of embodiment of the arm

according to the present invention;

« fig. 6 is a cross section of the arm in fig. 5.
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[0040] To facilitate comprehension, the same reference numbers have been
used, where possible, to identify identical common elements in the drawings. It is
understood that elements and characteristics of one form of embodiment can
conveniently be incorporated into other forms of embodiment without further
clarifications.

DETAILED DESCRIPTION OF SOME PREFERENTIAL FORMS OF

EMBODIMENT

[0041] With reference to fig. 1 according to a first form of embodiment of the
invention, a method to make arms in composite material, indicated generically by
the reference number 10, comprises a first step in which a male mold 11, or
core, is mounted on a mandrel 12 (fig. 1).

[0042] The male mold 11 has a section shape with at least one face,
advantageously two, or all, substantially flat, so that the arm 10 has
corresponding flat faces which allow plates, flanges or similar to be attached on
them, in order to anchor functional elements or accessories to the arm 10, such
as movement jacks, anchoring elements to adjacent arms or other.

[0043] The section of the male mold 11 reduces longitudinally, from one end to
the other, in a substantially continuous way, or it can have segments with a
constant section, which connect together two sections which reduce.

[0044] For example, with reference to fig. 2a, the arm 10 comprises a first
segment 50, or tapered segment, which has one of its upper walls 32 having a
determined conicity, and a second segment 51 having a constant section along
its longitudinal section.

[0045] In another form of embodiment (fig. 2b), the upper wall 32 and the lower
wall 33 of the first segment 50 narrow with respect to each other with a
determinate conicity in order to subsequently connect to the second segment 51.

[0046] In another form of embodiment (fig. 2¢), the second segment 51 of the
arm 10, or at least one of either the upper wall 32 or the lower wall 33, instead of
a rectilinear development has a development with parabolic profile. Again with
reference to fig. 2¢, it is advantageous to provide that the first segment 50, with a
conical development, extends for about 20% of the overall length of the arm 10,
while the second segment 51 extends for the remaining part. Moreover, it is
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advantageous to provide that, passing from the end of the first segment 50 to the
end of the second segment 51, there is a halving of the sizes of the section.

[0047] The mold 11 which is used to make the arms 10 as shown in figs. 2a, 2b,
and 2c¢ has longitudinal portions, respectively a first portion 53, and a second
portion 54, shaped with the same shape in negative of the internal surface of the
arm 10, or respectively of the first segment 50 and of the second segment 51.

[0048] Specifically, the mold 11 therefore comprises, according to the case, the
first portion 53 with a single conical edge (fig. 2a) or with the development of a
truncated pyramid (figs. 2b, 2¢). The second portion 54 can instead have a
rectilinear development (figs. 2a, 2b), a parabolic development (fig. 2c), or a
conical development similar to that described for the first portion 53.

[0049] It is advantageous to provide that the male mold 11, at least for the
portions which have a desired conicity, progressively narrows from one end to
the other with an angle of conicity B greater than 5°, preferably between 5° and
20°, even more preferably between 10° and 15°.

[0050] This angle of conicity 3, as well as allowing the easy extraction of the
arm 10 from the mold 11, is suitably determined to optimize the resistance of the
arm to the mechanical stresses to which it is subjected during use.

[0051] In the molding method, a layer of non-stick material 13 is initially
deposited in the form of a spray on the external surface 17 of the male mold 11.
Then the mandrel 12 is made to rotate so as to give the mold 11 a rotary
movement around its longitudinal axis X. As it rotates, the male mold 11 draws
from a distributor 14 a band of fibers of composite material 16 connected with
one of its ends to the male mold 11.

[0052] The band of composite material 16 is composed of fibrous material pre-
impregnated with a resinous matrix. The composite material 16 may also consist
of simple fibers which are impregnated with the resinous material after they have
been deposited on the male mold 11.

[0053] If pre-impregnated materials are used, the product is treated in autoclave
before proceeding to extract it.

[0054] If, on the other hand, dry material is used, an infusion step is provided to
infuse the resin into the deposited material, to which a treatment in autoclave
may or may not follow. This method of introducing resin may not be provided if
the process does not require it.

[0055] Atthe same time as the rotation of the core 11, the distributor 14 moves
in a direction parallel to the axis X, with alternate movement along the length of
the male mold 11.
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[0056] The composition of the motion of the male mold 11 and the motion of the
distributor 14 causes the band of composite material 16 to wind onto the external
surface 17 of the male mold 11, following a helical path, so that the longitudinal
axis X of the band of composite material 16, which also identifies the main
orientation of the fibers of fibrous material, is inclined by an angle a with respect
to the axis X of the male mold 11 (fig. 1).

[0057] The mode of movement of the distributor 14, the density of deposition of
the fibers along the longitudinal extension and the orientation of deposition of the
fibers can vary depending on the zone of the arm 11. Specifically, these
parameters vary depending on the types of loads which each zone of the arm 10
has to support. To this end, the zones affected by the pivoting elements, or
articular elements, such as brackets or the ends of the actuators, must have the
maximum isotropicity of fibers so as to resist multi-directional stresses. In these
zones, the loads and therefore the stresses to which the arm 10 is subjected
during use, change direction during functioning.

[0058] For example, with reference to figs. 2a, 2b, 2¢, it can be provided that the
ends of the first segment 50 and those of the second segment 51 have an
isotropic distribution of the fibers, while the more internal parts of the first
segment 50 and of the second segment 51 have mono-directional distribution of
the fibers.

[0059] This is justified by the fact that pivoting elements are usually associated
in proximity to the end of the arm 10 and therefore an intensification of stresses
is foreseen. On the other hand, the central parts have a distribution of stresses
which is generally uniform and mono-directional during use.

[0060] In fact it can be provided that the end portions of the first 50 and the
second 51 segments have a distribution of fibers disposed in overlapping layers
with variable orientations of the angle a, for example in the order of 0°, 30°, 45°,
90°, 45°, 30°, 0° for the different layers which are deposited.

[0061] On the contrary, the central portions can have a distribution of fibers
substantially parallel to the axis of the arm 10, and therefore the inclination of the
angle a is about 0°. Moreover, in order to guarantee, for example, the absorption
of possible torsion loads, these central portions can also have some layers
disposed transverse to the longitudinal extension; for example it is possible to
provide a disposition of the fibers angled 0°, 45°, 45°, 0° for the different layers
which are deposited.

[0062] Moreover, in other forms of embodiment, a different distribution of the
thicknesses of deposition along the longitudinal extension can be provided, for
example it may be provided that, for zones of the arm 10 having smaller sizes of
the section, it is necessary to apply a bigger quantity of fibers. It is also possible
to provide (fig. 2b), for example, that the end section of the first segment 50 has
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a thickness S which is half the thickness of the end section of the second
segment 51.

[0063] Once the composite material 16 has been deposited in said manner,
creating a desired thickness on the male mold 11, both the male mold 11 and the
distributor 14 stop.

[0064] In a subsequent step, the composite material 16, deposited on the male
mold 11, is subjected to a heat treatment, for example in autoclave, or similar, to
consolidate its mechanical characteristics, in a manner known to the person of
skill in the art. The layer of composite material 16 which surrounds the male mold
11 is then ejected from it to constitute the structure of the arm 10 in composite
material.

[0065] The ejection of the composite material 16 from the male mold 11 is made
possible and easy by the fact that the male mold 11 has a cross section which
reduces, eventually alternating segments in which it remains constant, from one
end to the other of the male mold 11, preferentially on both sides of the section.

[0066] In a fourth step, the arm in composite material 10 is subjected to known
mechanical workings in order to eliminate the excess material and to create the
connection seatings with other arms in composite material 10 or with possible
auxiliary equipment.

[0067] According to the form of embodiment shown in figs. 3 and 4, a method to
make arms in composite material 10 comprises a first step (fig.3) in which a
plurality of sheets of fiber 25 are laid, in one or more layers, on a male mold or
core 11 until they form a thickness at least equal to that of the walls of the arm in
composite material 10 which is being made. The sheets of fiber 25 may be laid
automatically in any way known to a person of skill in the art.

[0068] In a second step (fig. 4), the male mold 11, wrapped in the sheets of fiber
25, is inserted into a casing 26 equipped with one or more inlet channels 27 and
one or more outlet channels 28. The inlet 27 and outlet 28 channels are
positioned so as to intercept, in one or more points, the thickness created by the
group of sheets 25 deposited on the male mold 11. In the second step a resinous
matrix in a liquid form is also injected into the volume between the male mold 11
and the casing 26, by means of the inlet channels 27. The resinous matrix
passes through the thickness of the sheets of fiber 25, which are thus
impregnated by it, then it exits from the casing 26 by means of the outlet
channels 28. Once the resin has impregnated all the sheets of fiber 25 disposed
on the core 11, creating a thickness of composite material 16, a possible third
step may follow in which the composite material 16 deposited on the male mold
11 is subjected to heat treatment in a known manner, in autoclave for example.

[0069] With reference to fig. 4a, it can be provided that the casing 26 has a
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plurality of inlet channels 27 disposed in correspondence to the section of the
arm 10.

[0070] The inlet channels 27 are therefore disposed each in correspondence to
one of the walls 31, 32, 33 of the arm 10.

[0071] The inlet channels 27 are sized to introduce a quantity of resin such as to
homogeneously cover an area of about 90,000+250,000 mm?©.

[0072] To this purpose, a distribution of the inlet channels 27 along the
longitudinal extension of the casing 26 is provided, with a pitch P (fig. 4)
comprised between 300 mm and 500 mm.

[0073] In the case of arms 10 with large section sizes, it is possible to provide
an increase in the number of inlet channels for each of the walls 31, 32, 33. For
example (fig. 4b), it can be provided that the casing 26 comprises two inlet
channels 27 for each of the walls 31, 32, 33 of the arm 10, which are reciprocally
distanced with respect to each other by a distance D comprised between 300mm
and 500mm.

[0074] Subsequently, in a third step, the composite material 16 still deposited on
the male mold 11, is ejected and extracted from it and constitutes the structure of
the arm in composite material 10.

[0075] Also in this second type of method the deposition of the sheets of fiber
25 of the first step is facilitated by the at least partial planarity of the external
surfaces 17 of the male mold 11. Moreover, the ejection of the composite
material 10 from the mold is made possible by the fact that the male mold 11 has
a cross section which reduces from one end of the other of the mold 11, here
too, preferentially on both sides of the section.

[0076] In this case too, there is a last step in which the arm in composite
material 10 is subjected to mechanical workings to complete and finish it, in
order to eliminate excess material for example and to create the connection
seatings with other arms in composite material 10 and with possible equipment.

[0077] With reference to figs. 5 and 6, an arm in composite material 10 made
according to the present invention is substantially a beam with a hollow structure,
in this case with a rectangular section.

[0078] The section of the arm in composite 10 reduces progressively, in this
case, along the length of the arm 10.

[0079] The long lateral walls 31 of the arm 10 are substantially perpendicular
with respect to the short upper wall 32 and lower wall 33, and all the walls are
substantially flat, which facilitates the attachment to them of flanges, plates or
other attachment components of elements functional to the attachment of
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accessory devices and/or the reciprocal attachment of two arms. The edges 34
between two walls are advantageously rounded. In a preferred solution of the
invention, the rounded angle is comprised between 20 mm and 40 mm.

[0080] Itis clear that modifications and/or additions of parts may be made to the
method to make arms in composite material as described heretofore, without
departing from the field and scope of the present invention.
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PATENTKRAYV

1. Fremgangsmade til fremstilling af en arm i et kompositmateriale til leddelte
eller teleskopiske modulaere konstruktioner til fordeling af beton, beregnet til at
forberede en form (11) af hantypen med et tveersnit forsynet med mindst en i det
vaesentlige flad veeg, der reduceres i mindst en af dens dimensioner og for
mindst et langsgaende afsnit, der forlgber fra en af dens ender til den anden og
omfatter et forste aflejringstrin, hvor et eller flere lag af fibre (16, 25) fordeles pa
den ydre overflade (17) af formen (11) af hantypen, hvor fibrene (16, 25) kan el-
ler ikke kan veaere preeimpraegneret med en harpiksmatrix, og et andet ekstrakti-
onstrin, hvor hanformen (11) udstedes fra det saledes opnaede produkt, idet der
er tilvejebragt en mulig varmebehandling, for eksempel i en autoklave, inden
ekstraktion af produktet, kendetegnet ved, at der under det farste aflejringstrin
tilvejebringes en fordeling af fibrene (16, 25) med en variabel koncentration langs
hanformens (11) leengdeudstraekning

2. Fremgangsméde ifalge krav 1, kendetegnet ved, at fibrene (16, 25) under
det forste trin aflejres pa et farste afsnit (52) af hanformen (11) for at definere
mindst et forste segment (50) af armen (10), der har et konisk forlab med en ko-
nusvinkel (B) starre end 5°, fortrinsvis mellem 5° og 20°, endnu mere foretrukket

mellem 10% og 15°.

3. Fremgangsméde ifglge krav 1 eller 2, kendetegnet ved, at fibrene (16, 25)
under det farste trin fordeles pa et andet afsnit (53) af hanformen (11) for at defi-
nere mindst et andet segment (51) af armen (10), hvor mindst en af tvaersnittets

veegge (32) har en profil med et parabolsk forlgb.

4. Fremgangsméade ifalge krav 2 og 3, kendetegnet ved, at det fgrste seg-
ment (50) straekker sig over cirka 20% af armens (10) samlede laengde, og det
andet segment (51) straekker sig over den resterende del.
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5. Fremgangsmaéade ifolge krav 4, kendetegnet ved, at aflejringen af en min-
dre koncentration af fibre (16, 25) tilvejebringes under det forste aflejringstrin
svarende til det afsnit af hanformen (11), som har en stgrre dimension, med
henblik pa gradvist at blive gget i en lsengderetning mod afsnittet med mindre

dimensioner.

6. Fremgangsmade ifalge krav 5, kendetegnet ved, at et lag af fibre (16, 25)
svarende til afsnittet af hanformen (11) med mindre dimensioner aflejres med en
tykkelse, der er i det veesentlige den dobbelte af tykkelsen, der er aflejret sva-

rende til afsnittet af hanformen (11) med mindre dimensioner.

7. Fremgangsmade ifalge et hvilket som helst foregdende krav, kendetegnet
ved, at adskillige overlappende lag af fibrene (16, 25) aflejres under det forste
aflejringstrin, idet hvert af lagene far fibrene aflejret ifolge forskellige orienterin-
ger.

8. Fremgangsmaéade ifalge et hvilket som helst foregdende krav, kendetegnet
ved, at afsnittet af hanformen (11) er polygonalt, rektanguleert eller firkantet, hvor

alle sider, hvoraf det bestér, er i det vaesentlige flade.

9. Fremgangsméde ifalge et hvilket som helst foregaende krav, kendetegnet
ved, at det polygonale afsnit har to pa hinanden folgende sider af afsnittet, der

er afrundet i forhold til hinanden.

10. Fremgangsmade ifalge et hvilket som helst foregdende krav, kendetegnet
ved, at teknikken til aflejring af fibrene er valgt blandt den ene eller en anden af
harpiksoverfaringsstabning (RTM Resin Transfer Molding), infusionsteknik,

pultrusionsteknik, filamentviklingsteknik etc.

11. Fremgangsmade ifolge et hvilket som helst foregaende krav, kendetegnet
ved, at der efter ekstraktion af hanformen (11) fra produktet er tilvejebragt me-
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kaniske bearbejdninger for at fijerne overskydende materiale og at fremstille for-
bindelsesszederne for armens hjaelpekomponenter, sdsom bgsninger, gjer og

forsteerknings- eller forbindelsesplader til andre arme.

12. Fremgangsmade ifolge et hvilket som helst foregdende krav, kendetegnet
ved, at der er tilvejebragt et mellemliggende trin mellem det forste og det andet
trin, hvor hanformen (11), hvorpa fibrene (16, 25) er opviklet, indseettes i en ind-
kapsling (26), og en harpiksmatrix indfores under anvendelse af kanaler (27)
fremstillet i indkapslingen (26) for at impraegnere fibrene (16, 25).

13. Arm fremstillet af kompositmateriale til leddelte eller teleskopiske modulaere
konstruktioner til fordeling af beton, som er opnéet med en fremgangsméade ifal-
ge et hvilket som helst af de foregdende krav, og som har et firkantet eller gene-
relt polygonalt afsnit med mindst en flad side (31, 32, 33), med fordel to, til fast-
gorelse af beveegelses- eller forsteerkningsudstyr eller tilbehgrsdele, med en ud-
streekning i leengde, der er langt storre end de karakteristiske dimensioner af af-
snittet, hvilket afsnit ifglge mindst en af dets dimensioner reduceres progressivt
pa en kontinuerlig méade eller kontinuerligt i segmenter fra en ende til den anden

ende af armen.

14. Arm ifolge krav 13, kendetegnet ved, at reduktionen i afsnittet langs laeng-
deudstraekningen er séledes, at forholdet mellem dens afsluttende afsnit og dens
indledende afsnit, hvor S er det indledende afsnit og s er det afsluttende afsnit,

er defineret af formlen s = 0,4-0,6 S.
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