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Description
TECHNICAL FIELD

[0001] The present invention concerns dispenser parts, in particular dispensers or parts of dispensers, comprising at
least two components selected from a range of plastic materials, which components are joined along a seam extending
from a first side edge to a second side edge of the dispenser part.

BACKGROUND ART

[0002] In many types of dispensers it is for various reasons often desirable to provide a dispenser part where at least
an outer surface, a shell or a similar dispenser part is made from two similar or different plastic materials. For instance,
it is possible to make one section of the dispenser part transparent, in order to facilitate checking of the level of a
consumable product contained within the dispenser. A second section can be made opaque in order to hide a dispensing
mechanism, to allow monitoring of the filling level and to provide a dispenser with an aesthetically pleasant appearance.
[0003] When making such a dispenser part, the first component is usually injection moulded in a first mould and
transferred to a second mould to be joined by a subsequently injected component. A dispenser part manufactured in
this way may have problems with distortion of at least the first component, as well as of the seam, in particular in or near
the regions of the side edges. The component parts are usually joined end-to-end and even with local reinforcements,
the seam may lack sufficient strength to withstand the forces it may be expected to withstand. For example, the front of
the dispenser may be exposed to accidental or intentional point loading, such as an impact force caused by an object
or a person striking the dispenser. A weak seam may cause the dispenser part making up the cover to crack along at
least part of the front surface, requiring the dispenser part to be replaced.

[0004] Various methods for manufacturing injection moulded products are known from various prior art documents.
WO 98/02361 relates to a known overmoulding process, wherein a first component (a preform) is injected into a first
mould. The preform is then transferred into a second mould, wherein a second material is injected and overmoulded
onto the perform to form a finished product, wherein the materials are joined along a continuous, circular seam. WO
98/02361 discloses the preamble of claim 1.

[0005] Johannaber/Michaeli "Handbuch Sprizgiessen, 6-Sonderverfahren der Spritzgiesstechnologie", Carl Hanser
Verlag, Munich, DE, is a handbook on injection moulding. Selected pages from this handbook relates to methods for
overmoulding. JP 03-120022 shows a conventional overmoulding process, where two components are placed in a mould
and joined by injection moulding an additional material in a gap between the said components.

[0006] The object of the invention is to provide an improved dispenser part and method for making it, in order to solve
the above problems relating to the distortion of the dispenser part and the strength of the seam.

DISCLOSURE OF INVENTION

[0007] The above problems have been solved by a dispenser part, such as a entire dispenser or a part of a dispenser,
according to the appended claims.

[0008] Theinventionrelatestodispenser parts, in particular dispensers or parts for dispensers for consumable materials
in restaurants, restrooms or similar. Dispensers of this type may be intended for rolls or stacks of paper or other wiping
materials, or for washing substances such as liquid hand cream, soap or other detergents.

[0009] In the subsequent text, terms such as front, rear, inner and outer are defined in relation to a visible outer front
or side surface of the dispenser itself or, where appropriate, a surface of a dispenser part located in a dispenser which
surface faces the user. In addition, the term "seam" is used as a general term defining any seam or joint suitable for
joining two component parts comprising plastic material into a single dispenser part. In general, the term "dispenser
part" is used to denote both an entire dispenser as well as a structural part of a dispenser. In the latter case, a structural
part may comprise a visible outer cover, or a portion thereof, or a structural portion of the dispenser located inside an
outer cover. Also, the term "component part" is used to denote each injection moulded component that is joined with
one or more additional component parts to form a dispenser part.

[0010] The inventionrelates to a dispenser part comprising at least two component parts each joined by a seam having
a number of desired properties. The seam may be arranged to extend from a first side edge to a second side edge of
the dispenser part. When referring to a "dispenser part" in the subsequent text, this term refers to a single part dispenser
or to an internal part, an outer shell or an outer cover of a dispenser for paper wipes/towels, coreless rolls, plastic or
paper cups, liquid soap/cream, or similar dispensers. The front part, shell or cover may comprise two component parts
made from the same or different plastic materials in any desired combination of opaque, semi-opaque, semitransparent
or transparent form. The component parts making up the dispenser part may also have functionally different properties,
wherein the component parts may comprise a cover joined to a cutting device using a method described below. However,
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the invention is not limited to visible component parts, as a seam according to the invention may also be suitable for
dispenser parts mounted internally in such dispensers.

[0011] A preferred method for making the dispenser part involves using a single mould and producing the dispenser
part using a two component injection moulding process. The two component injection moulding process involves per-
forming a first injection moulding step to produce at least a first part in said mould, retaining the at least one part in the
mould, and performing a second injection moulding step to produce at least second part in said mould and to complete
the dispenser part. The mould is located in a first position during the first injection step, and is then moved or rotated to
a second position in which the second injection step and the subsequent cooling is performed. In its simplest form, the
method is used to make a dispenser part with a single first and second part. Such a dispenser part may comprise an
upper first part of a first material, being transparent, and a lower second part of a second material, being opaque.
However, a number of variations are possible within the scope of the invention. For instance, a dispenser part in the
form of a front cover may comprise a transparent first part, extending horizontally across a central portion of the dispenser
part, and upper and lower opaque second parts, or vice versa. According to the invention, when the dispenser part
comprises more than one first and one second part, all first parts are moulded in the first injection moulding step and all
second parts are moulded in the second injection moulding step. Hence the dispenser part may comprise at least one
seam, where each component part is joined to an adjacent component part by a seam according to the invention during
the said injection moulding process.

[0012] A first edge of the at least one first part and an injected second edge of the at least one second part are joined
to form said seam during the second injection moulding step. Each first edge of the at least one first part is moulded to
form at least one step in a transverse direction to the first edge. The at least one step is preferably, but not necessarily,
moulded along each first edge from the first to the second side edge of the first component part.

[0013] For each first part the at least one step may be moulded to form a first contact surface at right angles to an
inner or an outer surface of the dispenser part, and a second contact surface extending towards the first edge. Hence,
the second contact surface is arranged to extend between the inner and outer surfaces both in the transverse and the
longitudinal direction of the seam. The second contact surface may be moulded to form raised contact increasing means
along the length of the seam, preferably along the entire length of the seam. The raised contact increasing means will
melt upon contact with the material injected during the second injection moulding step.

[0014] Inthis context, the longitudinal direction of the seam is defined as the direction of the front edge of the respective
component part where they are joined by the seam, or the general direction of the front edge should the edge be non-
linear. The transverse direction of the seam in a particular location is defined as the direction at right angles to the said
front edge in the plane of the dispenser part at the said location.

[0015] Each first edge of the first component part may be injection moulded to form at least two steps. This may be
achieved by moulding the first edge to form a third contact surface at right angles to an outer or an inner surface of the
dispenser part. For instance, in its simplest form, the seam may comprise a first contact surface at right angles to an
outer surface of the dispenser part, and a second contact surface extending towards the first edge. The seam is completed
by a third contact surface at right angles to an inner surface of the dispenser part.

[0016] According to one example, the method involves moulding the raised contact increasing means to form at least
one additional step in the second contact surface, between the first and third contact surfaces. The height of the steps
may be selected depending on the thickness of the dispenser wall adjacent the seam and may for instance be selected
in a range from 0,05 to 3 mm. The steps are preferably, but not necessarily, given an equal height. For instance, in a
seam connecting a transparent and an opaque part, the first step adjacent the outer surface of the dispenser part is
preferably, but not necessarily, larger than the additional steps. This gives a distinct line separating the two parts and
facilitates filling of the mould adjacent the edge of the first part during the second injection moulding step. An opaque
material having a thicker first step adjacent the seam will also prevent this portion of the dispenser part from becoming
partially transparent. For instance, a dispenser wall may have a constant total thickness of 1-6 mm, preferably 2,5-4,5
mm, adjacent the seam. A first step provided adjacent the outer surface and a first step provided adjacent the inner
surface may each have a height of 0,2-1 mm. These first and second steps may be separated by a number of intermediate
additional steps with a height of 0,05-1 mm. The intermediate steps are preferably, but not necessarily of equal height.
The separation between each adjacent step may be a distance equal to or greater than the height of the smaller of said
steps. Each corner of the said additional steps will melt during the second injection moulding step.

[0017] The steps may extend continuously or intermittently along the entire longitudinal length of the seam. If the steps
are arranged intermittently, then the sum of all intermittent sections provided with steps should have a total length not
less than half the length of the seam. The spacing between adjacent stepped sections may be constant or variable.
Preferably, the stepped sections should coincide with non-planar sections of the seam, such as corners, of sections that
may be subject to impact loading.

[0018] According to an alternative example, the method involves moulding the said raised contact increasing means
to form at least one suitable projection. Similar to the above example, each first edge of the first component part may
be injection moulded to form at least two steps. The seam may comprise a first contact surface at right angles to an
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outer surface of the dispenser part, and a second contact surface extending towards the first edge. The seam is completed
by a third contact surface at right angles to an inner surface of the dispenser part. In this example, the height of the first
and third contact surfaces may be equal to or approximately equal to half the thickness of the dispenser wall adjacent
the seam. The raised contact increasing means may form at least one projection along the length of the seam, such as
one or more flat projections extending at right angles out of the second contact surface along the length of the seam.
[0019] Alternatively, the raised contact increasing means may form multiple, individual projections in at least one
regular or irregular line along the length of the seam. The projections may also be evenly or intermittently distributed
over the entire second contact surface, wherein a greater concentration of projections are provided along portions of
the seam subjected to relatively large forces during an impact. These projections may be shaped as circular, rectangular
or triangular columns, or as hemispherical, conical, pyramidal or V-shaped projections. The projections may have a
height up to approximately half the height of the first step, or the first contact surface. The largest cross-sectional
dimension of a projection, measured at the base of such a projection in the plane of the second contact surface, may
be up to twice its height.

[0020] The projections may extend continuously or intermittently along the entire longitudinal length of the seam. If
the projections are arranged intermittently, then the sum of all intermittent sections provided with projections should
have a total length not less than half the length of the seam. The spacing between adjacent sections provided with
projections may be constant or variable. Preferably, the sections provided with projections should coincide with non-
planar sections of the seam, such as corners, of sections that may be subject to impact loading.

[0021] According to a further example, the method involves moulding the raised contact increasing means to form
extended ridges. Similar to the above alternative example, each first edge of the first component part may be injection
moulded to form at least two steps of equal height. In this example, the height of the first and third contact surfaces may
be equal to or approximately equal to half the thickness of the dispenser wall adjacent the seam. The raised contact
increasing means may form at least one ridge along the length of the seam. Such a ridge may have a V-shaped cross-
section in the transverse direction of the seam. Alternatively, multiple, parallel ridges having a V-shaped cross-section
may be provided.

[0022] The ridges may extend continuously or intermittently along the entire longitudinal length of the seam. If the
ridges are arranged intermittently, then the sum of all intermittent sections provided with ridges should have a total length
not less than half the length of the seam. The spacing between adjacent sections provided with ridges may be constant
or variable. Preferably, the sections provided with ridges should coincide with non-planar sections of the seam, such as
corners, of sections that may be subject to impact loading.

[0023] In the above examples, the at least one projection or ridge may have a height up to half the thickness of the
first contact surface, measured from the base of the projection to the outer surface of the finished dispenser part in a
direction at right angles to the said outer surface. The projections may be given the same or different heights.

[0024] The seam described in all the above examples may have a transverse width extending over a distance of up
to 5 times the thickness of the thinner of the first and second parts, in a direction transverse to the direction of the seam
between the component parts in the plane of the said component parts.

[0025] If the first part comprises a transparent material, the steps are formed to reduce the thickness of each first edge
towards the inner surface of the first part. The second part may comprise an opaque material and the opposing edge of
the second part can be used to hide the raised contact increasing means of the seam between the component parts.
According to one example, the first and second parts may have the same thickness at either side of and across the
seam. According to a further example, the wall thickness of the first part may be gradually increased in the direction of
the edge of the first part adjacent the seam.

[0026] In order to achieve a desired strength each corner of the said steps, or each projection, is arranged to melt
during the second injection moulding step. It has been found that by providing steps formed by substantially right angled
corners along the entire length of the seam, the formation of a homogenous, strong seam is achieved. When the molten
material injected during the second injection moulding step reaches the solidified edge of the first part, the corners or
projections facilitate the melting together of the first and second parts. In order to ensure this, the temperature of the
material to be injected and/or the temperature or one or both mould may be controlled to achieve the desired result. For
instance, the temperature of the material injected at least during the second injection moulding step may be selected
above the recommended injection temperature for the particular material. As the second material flows through the
mould towards the first part, its temperature will gradually drop. However, as the initial temperature at the start of the
injection is higher than normal, the temperature of the molten second material will still be sufficient to melt the edge of
the solidified first part. The temperature of the first part may be controlled by adjusting the cooling of the mould. The first
part is retained in the mould after the first injection moulding step, in order to maintain the shape of the first part as it
begins to cool and to maintain the first part at an elevated temperature until the second injection moulding step has been
completed. The finished dispenser part may then be cooled and removed from the mould.

[0027] In combination with a choice of compatible resin materials and suitable injection temperatures for the first and
second materials, a seam as described above will have an improved impact strength as compared to prior art seams
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manufactured by conventional methods. The impact strength can be defined as the energy required to fracture a specimen
subjected to shock loading, as in an impact test. Alternative terms are impact energy, impact value, impact resistance
and energy absorption.

[0028] A stated above, the invention relates to a dispenser part manufactured by the method as described above. The
dispenser part comprises at least two parts joined by a seam extending from a first side edge to a second side edge of
the dispenser part. The seam joining the respective first and second parts has an impact strength at least equal to that
of either of the first and second parts adjacent the seam. In practice, this means that when subjected to an impact in the
general area of the seam, the dispenser part will first fracture to one side of or parallel with the seam but not in or along
the seam itself.

[0029] The invention also relates to a component part of a dispenser part manufactured by the said method. The
component part is an intermediate product arranged to be made during a first injection moulding step, wherein a first
edge of the at least one first part comprises a number of distinct steps. These steps have been described in the above text.
[0030] One object of the invention is to provide a dispenser part comprising two or more injection moulded components
joined by a seam having a predetermined strength. This may be achieved by a dispenser part comprising a first injection
moulded plastic component part having an associated first mating surface; a second injection moulded plastic component
part having an associated second mating surface; and a seam formed by said first mating surface and said second
mating surface during injection moulding for joining said first component part and said second component part to define
a dispenser part. The impact strength of the resulting seam is preferably equal to or greater than the strength of at least
one of said first and second moulded plastic component parts.

[0031] The first mating surface and said second mating surface are generally non-planar, in that the seam extends
from a first side edge at a first side wall of the dispenser part, across at least part of the front surface, and to a second
side edge at a second side wall of the dispenser part.

[0032] In order to achieve the desired strength, the dispenser part should be injection moulded using materials having
suitable properties for this purpose. According to one example, each of said first component and said second component
part is selected from the group acrylonitrile butadiene styrene (ABS) plastic material. According to a second example,
the first component part is an ABS plastic material and said second component part is an methyl methacrylate-ABS
(MABS) plastic material. Depending on the desired properties or use of the dispenser part, the first component part may
be an opaque ABS plastic material, and the second component part may be a transparent MABS plastic material. The
transverse cross sectional thickness of the dispenser part at said seam may be between 1, and 6 mm, preferably between
2,5 and 4,5 mm.

[0033] A stated above, the first and second plastic component parts may be moulded from the group selected from
ABS plastic material. Alternatively a polycarbonate plastic material may be used, although such materials have less
scratch resistance. Similar to the ABS/MABS plastic materials, said polycarbonate plastic material may be either trans-
parent or opaque.

[0034] The strength of the dispenser part across the seam should be such that, in bending, the seam has a peak load
of at least 35 MPa, preferably over 40 MPa, most preferably over 50 MPa. A comparison between a number of seams
according to the invention and a conventional seam will be described in detail below. According to one example, a
transverse cross section of the seam may comprise at least one step or projection along the entire length of the seam,
as described above.

[0035] The dispenser part may comprise two or more injection moulded components joined by a continuous seam
that may extend from one side of the dispenser part to another. This may be achieved by a dispenser part comprising
a first injection moulded plastic component part with an associated first mating surface; a second injection moulded
plastic component part having an associated second mating surface; a seam formed by said first mating surface and
said second mating surface during injection moulding for joining said first component part and said second component
part to define a dispenser part, and component part comprising a front surface, a first and a second side surface each
having an edge facing away from the front surface. The resulting seam is arranged to extend from the edge associated
with the first side surface to the edge associated with the second side surface of the dispenser part. In this case, the
first mating surface and the second mating surface are generally non-planar.

[0036] In orderto achieve a non-planar seam connecting two components from afirst free edge to a second free edge,
the dispenser part should be injection moulded using materials having suitable properties for this purpose. In addition
to seam strength, it is desirable to use materials that do not shatter when subjected to an impact at or near the seam.
[0037] According to one example, each of said first component and said second component part is selected from the
group acrylonitrile butadiene styrene (ABS) plastic material. According to a second example, the first component part
is an ABS plastic material and said second component part is an methyl methacrylate-ABS (MABS) plastic material.
Depending on the desired properties or use of the dispenser part, the first component part may be an opaque ABS
plastic material, and the second component part may be a transparent MABS plastic material. The transverse cross
section thickness of the dispenser part at said seam may be between 1, and 6 mm, preferably between 2,5 and 4,5 mm.
[0038] The seam should be able to withstand an impact of at least 10 joule, but preferable 15 Joule without cracking



10

15

20

25

30

35

40

45

50

55

EP 2 310 180 B1

at its free edges or along non-planar areas. A suitable method for testing seams according to the invention, as well as
conventional seams will be described in detail below. According to one example, a transverse cross section of the seam
may comprise at least one step along the entire length of the seam.

[0039] The dispenser part may further comprise two or more injection moulded components joined by a seam shaped
to provide a predetermined strength and impact resistance. This may be achieved by a dispenser part comprising at
least one first injection moulded plastic component part with an associated first mating surface; at least one second
injection moulded plastic component part having an associated second mating surface; a seam formed by said first
mating surface and said second mating surface during injection moulding for joining said first component part and said
second component part to define a dispenser part. A transverse cross section of the seam comprises a contact surface
intermediate an inner and an outer surface of the dispenser part.

[0040] According to one example, the invention relates to a dispenser part comprising at least two parts joined by a
seam extending from a first side edge, across a front surface and to a second side edge of the dispenser part. The
dispenser part may comprise more than one first and second component part, each injected during a first and second
injection moulding step, respectively. Hence, each first component part may comprise one or two contact surfaces
depending on the shape and/or design of the dispenser part.

[0041] Each contact surface is arranged to extend along the length of the seam and at least one contact surface may
have a transverse extension of up to 5 times the thickness of at least one of the first or second component parts adjacent
the seam. Alternatively, the contact surface may have a transverse extension between 3 and 5 times the thickness of
at least one of the first or second component parts adjacent the seam. The extent of the transverse extension of the
contact surface may be defined as the total length of the overlap between the first and second component parts at right
angles to the seam parallel to the outer surface of the dispenser part. This at least one component is preferably the
thinner of the first and second component parts. Alternatively, it may also be the component having a constant thickness
leading up to the seam, in the transverse direction thereof. The seam may have a maximum thickness that is equal to
or greater than that of at least one of the first or second component parts adjacent the seam. The maximum thickness
may be 1,2 to 1,5 times the thickness of the said component parts.

[0042] Preferably, but not necessarily, the transverse cross section of the seam comprises a first step adjacent and
at substantially right angles to the outer surface of the dispenser part. The at least one step extends along each first
edge from the first to the second side edge. Each at least one step may form a first contact surface at right angles to an
inner or an outer surface of the dispenser part, and a second contact surface extending towards the first edge. The at
leastone step is preferably moulded along each first edge from the first to the second side edge of the first component part.
[0043] Hence, the second contact surface is arranged to extend between the inner and outer surfaces both in the
transverse and the longitudinal direction of the seam. The second contact surface may be moulded to form raised contact
increasing means along the length of the seam, preferably along the entire length of the seam. The raised contact
increasing means will melt upon contact with the material injected during the second injection moulding step.

[0044] Each first edge of the first component part may be injection moulded to form at least two steps. This may be
achieved by moulding the first edge to form a third contact surface at right angles to an outer or an inner surface of the
dispenser part. For instance, in its simplest form, the seam may comprise a first contact surface at right angles to an
outer surface of the dispenser part, and a second contact surface extending towards the first edge. The seam is completed
by a third contact surface at right angles to an inner surface of the dispenser part.

[0045] According to one example, the method involves moulding the raised contact increasing means to form at least
one additional step in the second contact surface, between the first and third contact surfaces. The height of the steps
may be selected depending on the thickness of the dispenser wall adjacent the seam. This thickness is preferably
measured at right angles to the front surface of the thinner of the component parts immediately before the seam. The
height of the additional steps may for instance be selected in a range from 0,05 to 2 mm. The steps are preferably, but
not necessarily, given an equal height. For instance, in a seam connecting a transparent and an opaque part, the first
step adjacent the outer surface of the dispenser part is preferably, but not necessarily, larger than the additional steps.
This gives a distinct line separating the two parts and facilitates filling of the mould adjacent the edge of the first part
during the second injection moulding step. An opaque material having a thicker first step adjacent the seam will also
prevent this portion of the dispenser part from becoming partially transparent. For instance, a dispenser wall or dispenser
part may have a constant total thickness of 1-6 mm, preferably 2,5-4,5 mm, adjacent the seam. A first step provided
adjacent the outer surface and a first step provided adjacent the inner surface may each have a height of 0,2-1 mm.
These first and second steps may be separated by a number of intermediate additional steps with a height of 0,05-1
mm. The intermediate steps are preferably, but not necessarily of equal height. The separation between each adjacent
step may be a distance equal to or greater than the height of the smaller of said steps. Each corner of the said additional
steps will melt during the second injection moulding step.

[0046] According to an alternative example, the method involves moulding the said raised contact increasing means
to form at least one suitable projection. Similar to the above example, each first edge of the first component part may
be injection moulded to form at least two steps. The raised contact increasing means may form at least one projection
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along the length of the seam, such as one or more flat projections extending at right angles to the second contact surface
along the length of the seam.

[0047] Alternatively, the raised contact increasing means may form multiple, individual projections in at least one
regular or irregular line along the length of the seam. The projections may also be evenly distributed over the entire
second contact surface. These projections may be shaped as circular, rectangular or triangular columns, or as hemi-
spherical, conical, pyramidal or V-shaped projections.

[0048] According to a further example, the method involves moulding the raised contact increasing means to form
extended ridges. Similar to the above example, each first edge of the first component part may be injection moulded to
form at least two steps. The raised contact increasing means may form at least one ridge along the length of the seam.
Such a ridge may have a V-shaped cross-section in the transverse direction of the seam. Alternatively, multiple, parallel
ridges having a V-shaped cross-section may be provided.

[0049] In the above examples, the at least one projection or ridge may have a height up to half the thickness of the
first contact surface, measured from the base of the projection to the outer surface of the finished dispenser part in a
direction at right angles to the said outer surface. The projections may be given the same or different heights.

[0050] The seam described in all the above examples may have a transverse width extending over a distance of up
to 5 times the thickness of the thinner of the first and second parts, in a direction transverse to the direction of the seam
between the component parts in the plane of the said component parts.

[0051] If the first part comprises a transparent material, the steps are formed to reduce the thickness of each first edge
towards the inner surface of the first part. The second part may comprise an opaque material and the opposing edge of
the second part can be used to hide the raised contact increasing means of the seam between the component parts.
According to one example, the first and second parts may have the same thickness at either side of and across the
seam. According to a further example, the wall thickness of the first part may be gradually increased in the direction of
the edge of the first part adjacent the seam.

[0052] According to a further example, the thickness of the first component part may be arranged to increase gradually
in a transverse direction towards the seam. The maximum thickness of the seam may be up to 1,5 times the thickness
of the second component part adjacent the seam. A forward end of the first component part is arranged to extend past
the seam in the transverse direction of said seam. Subsequently, the forward end of the first component part may
comprise a lip extending towards an inner surface of the second component part. In this way the total length of the
contact surface as defined above, can be extended. This lip may be suitably rounded or angled towards the said inner
surface.

[0053] A dispenser part as described above may comprise a first and a second component part, each having a front
surface, and a first and a second side surface, each having an edge facing away from the common front surface. A
seam according to the invention may be arranged to extend from the edge associated with the first side surface to the
edge associated with the second side surface.

BRIEF DESCRIPTION OF DRAWINGS

[0054] The invention will be described in detail with reference to the attached figures. It is to be understood that the
drawings are designed solely for the purpose of illustration and are not intended as a definition of the limits of the
invention, for which reference should be made to the appended claims. It should be further understood that the drawings
are not necessarily drawn to scale and that, unless otherwise indicated, they are merely intended to schematically
illustrate the structures and procedures described herein.

Figures 1A-B show a schematic illustration of an arrangement for carrying out a moulding process for making a
dispenser part according to the invention;

Figure 2 shows a schematic illustration of a dispenser part made by the process according to the invention;

Figure 3 shows a schematic illustration of a prior art seam;

Figures 4A-D  show a schematic illustration of cross-sections through a number of alternative seams, wherein Figures
4B-4D show seams according to the invention;

Figure 5 shows an enlarged view of the seam of Figure 4A;

Figure 6 shows a schematic enlarged section of a first dispenser part provided with multiple steps according to
a first example;

Figure 7 shows a schematic enlarged section of a first dispenser part provided with projections according to a
second example;

Figure 8 shows a schematic enlarged section of a first dispenser part provided with a ridge according to a third
example;

Figure 9 shows a schematic enlarged section of a first dispenser part provided with intermittent ridges according

to a fourth example;
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Figure 10 shows a schematicillustration of a dispenser part provided with intermittent ridges as shown in Figure 9;

Figure 11 shows a schematic illustration of a dispenser part provided with a stepped edge as shown in Figure 6;

Figure 12A-C  show illustrations of cross-sections through a number of seams, wherein Figures 12B and 12C show
seams according to the invention;

Figure 13 shows a first example of a dispenser comprising a dispenser part according to the invention;
Figure 14 shows a second example of a dispenser comprising a dispenser part according to the invention.
Figure 15 shows a third example of a dispenser comprising a dispenser part according to the invention;
Figure 16 shows a fourth example of a dispenser comprising a dispenser part according to the invention;

EMBODIMENTS OF THE INVENTION

[0055] Figures 1A and 1B show a schematic illustration of an arrangement for carrying out a two component injection
moulding process for making a dispenser part according to the invention.

[0056] In this example, the process uses two injection units 11, 12 and a rotary mould M designed for sequential
injection of a single part using two different materials. In the subsequent text the process is described for the injection
of a transparent and an opaque material, but it is applicable for any combination of transparent and/or coloured materials.
The mould M used in this example is a two cavity mould. The mould M is held closed in a first cavity position shown in
Figure 1A and heated to a predetermined operating temperature. The first material, which is usually the material having
the highest injection temperature, is injected from the first injection unit 11 through a primary runner system 13 into a
first cavity 15 to form a first component 17. In this example, the first material is a transparent or translucent resin. During
the first injection, the mould volume to be occupied by the second material is shut off from the primary runner system.
The mould is opened and a core plate is rotated 180°, as indicated by the arrow A, into a second cavity position shown
in Figure 1B, where after the mould closes. A secondary runner system 14 is connected to the volume to be filled and
the second material is injected from the second injection unit 12 into a second cavity 16 to form a second component
18. In this example, the second material is an opaque resin. After sufficient cooling of the injected dispenser part 17,
18, the mould is opened and the dispenser part is ejected.

[0057] Figure 2 shows a schematic illustration of a dispenser part 20 made by the above process. The dispenser part
20 is made up of the two component parts 17, 18 injected during the process shown in Figures 1A-B. The said component
parts 17, 18 are joined along a seam 21, running from one side edge 22 to a second side edge 23 of the dispenser part
20. Figure 2 further indicates the gating location 24 for the primary runner system 13 and the corresponding gating
location 25 for the secondary runner system 14.

[0058] One factor to consider during the process is the relative melt temperature of the two materials. As stated above
the material having the highest injection temperature is usually injected first. In order to ensure that the temperature of
the second material is sufficient for at least partially melting a cooperating edge of the first material, the injection tem-
perature of second material can be increased. The increased temperature can be higher than the injection temperature
recommended by the manufacturer, but not higher than the degradation temperature of the material.

[0059] In the above example, the first material was a transparent resin that was tested at two different injection
temperatures. The second material was an opaque resin injected at the same temperature in both tests. These tests
are described in further detail below.

[0060] Further factors are the mould wall temperature, the injection speed, the delay time between injections, and the
injected component part temperature. For instance, the mould wall temperature is controlled to maintain the first com-
ponent part at a desired temperature during rotation of the first component into the second injection position. In this way,
the edge of the first component will not cause the injected second material to cool before the cooperating edges have
melted together. The temperature of both components can also be maintained during the consecutive injections in order
to minimize distortion of the dispenser part during the subsequent cooling of the complete dispenser part. As each
injection station is supplied by an independent injection unit, injection speeds and pressures can be accurately controlled
and adapted for each material being injected.

[0061] In addition to the tool design, additional considerations are the wall thickness of the injected component, the
surface structure of the part from the primary runner system to avoid venting problems, the tool surface and temperature
for de-moulding, the gating location for optimum adhesion between component parts in dependence of flow path, and
how the part will be demoulded, causing a force to be applied to the adhesion area between component parts.

[0062] In order to increase adhesion between the contacting edges of the two materials the seam has been given a
particular configuration. A prior art seam, as shown in Figure 3, made by joining the same two materials was used as a
reference sample. The prior art sample was subjected to a comparative test using samples comprising a number of
alternative seams according to the invention and a sample comprising a length of a homogenous opaque material having
the same thickness as the reference sample. The seams according to the invention are shown in Figures 4A-4D. The
test will be described in further detail below.

[0063] Figure 3 shows a schematic illustration of a prior art seam between a transparent first component part 31 and
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an opaque second component part 32. The first and second component parts 31, 32 have the same wall thickness and
are joined end-to-end by a straight, flat seam 33.

[0064] Figures 4A-D show a schematic illustration of cross-sections through a number of alternative seams. Figure
4A shows a transparent first component part 41 a and an opaque second component part 42a. The first and the second
component parts 41 a, 42a have the same wall thickness of 3 mm and are joined end-to-end by a seam 43a comprising
a number of steps. The seam extends over a distance 2,5 times the thickness of the second component part 42a, in a
direction transverse to the direction of the seam 43a between the component parts. The front surfaces of the respective
joined component parts are completely flush with each other along the seam. In the region of the seam, the leading
edge of the second component part 42a is arranged to overlap the first component part 41 a in order to hide the seam
43a. The seam 43a will be described in further detail below (see Figure 5). In Figures 4A-D the steps are shown as
distinct steps with right angled corners for clarity. However, in the finished seam between two injection moulded com-
ponents, at least the corners of the contacting surfaces have melted to form a fused seam. In order to achieve a desired
strength each corner of the said steps is arranged to melt during the second injection moulding step. It has been found
that by providing steps formed by substantially right angled corners along the entire length of the seam, the formation
of a homogenous, strong seam is achieved. When the molten material injected during the second injection step reaches
the solidified edge of the first part, the corners facilitate the melting together of the first and second parts. In order to
ensure this, the temperature of the material to be injected and/or the temperature of the mould may be controlled to
achieve the desired result.

[0065] Figure 4B shows a transparent first component part 41 b and an opaque second component part 42b. The first
and second component parts 41 b, 42b are joined end-to-end by a seam 43b comprising a number of steps. The seam
extends over a distance 2,5 times the thickness of the second component part 42b, in a direction transverse to the
direction of the seam 43b between the component parts. The first component part 41 b has a wall thickness that is
arranged to increase in the direction of the second component part 42b. In order to avoid a visible increase of the
transparent first component 41 b, the wall thickness is increased gradually from 3 mm to 4 mm over a distance of 65
mm from the front edge of the first component 41 b. The increased wall thickness is located on the inner, or rear, surface
of the first component part 41 b. The second component part 42b has a constant wall thickness of 3 mm. The front
surfaces of the respective joined component parts are completely flush with each other along the seam. In the region
of the seam, a leading edge of the first component part 41 b is provided with a lip 44b arranged to overlap the second
component part 42b in order to reinforce and hide the seam 43b. The extent of the overlap in the transverse direction
of the seam is up to the thickness of the dispenser part. The thickness of the lip 44b is gradually decreased to zero, for
instance by a rounded section shown in Figure 4B. The part of the wall having an increased thickness extends past the
end of the stepped portion of the seam 43b and is then rounded off towards the inner surface of the second component
part 42b.

[0066] Figure 4C shows a transparent first component part 41c and an opaque second component part 42c. The first
and second component parts 41c, 42c are joined end-to-end by a seam 43c comprising a number of steps. The seam
extends over a distance 2,5 times the thickness of the second component part 42c, in a direction transverse to the
direction of the seam 43c between the component parts. The first component part 41c has a wall thickness that is
arranged to increase in the direction of the second component part 42c. In order to reduce a visible increase of the
transparent first component 41c, the wall thickness is increased gradually in the said transverse direction. The wall
thickness is increased from 3 mm to 4 mm over a distance of 15 mm from the front edge of the first component 41c. The
second component 42¢ has a constant wall thickness of 3 mm. The front surfaces of the respective joined component
parts are completely flush with each other along the seam. In the region of the seam, a leading edge of the first component
part 41c is provided with a lip 44c arranged to overlap the second component part 42c in order to reinforce and hide the
seam 43c. The extent of the overlap in the transverse direction of the seam is up to the thickness of the dispenser part.
The thickness of the lip 44c¢ is gradually decreased to zero, for instance by a rounded section shown in Figure 4C. The
wall having an increased thickness extends past the end of the stepped portion of the seam 43c and is then rounded
off towards the inner surface of the second component part 42c.

[0067] Figure 4D shows a transparent first component part 41d and an opaque second component part 42d. The first
and second component parts 41d, 42d are joined end-to-end by a seam 43d comprising a number of steps. The seam
extends over a distance 2,5 times the thickness of the second component part 42d, in a direction transverse to the
direction of the seam 43d between the component parts. The first component 41d has a wall thickness that is arranged
to increase in the direction of the second component part 42d. In order to avoid a visible increase of the transparent first
component 41d, the wall thickness is increased gradually and parallel to the angle of the seam in the said transverse
direction. The wall thickness is increased from 3 mm to 4 mm from a position on the inner surface immediately opposite
the leading edge of the second component part 42d where it contacts the first component 41d. The second component
42d has a constant wall thickness of 3 mm. The front surfaces of the respective joined component parts are completely
flush with each other along the seam. In the region of the seam, a leading edge of the first component part41d is provided
with a lip 44d arranged to overlap the second component part 42d in order to reinforce and hide the seam 43d. The
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extent of the overlap in the transverse direction of the seam is up to the thickness of the dispenser part. The thickness
of the lip 44d is gradually decreased to zero, for instance by a rounded section shown in Figure 4D. The part of the wall
having an increased thickness extends parallel with and past the end of the stepped portion of the seam 43d and is then
rounded off towards the inner surface of the second component part 42d.

[0068] Figures 4B-4D show a seam with an overlap, where an edge portion or a lip 44b, 44c, 44d on one dispenser
part extends past the transverse extension of the seam. The lip 44b, 44c, 44d partially overlaps the rear surface on the
opposite dispenser part to reinforce the seam. Comparative bending and impact tests have shown that an overlap of
this type will only give a limited improvement of the strength of the seam in bending. However, a noticeable positive
effect was noted during impact testing. Hence, in order to further improve the impact strength of a dispenser part, an
overlapping region as described above can be provided along a portion of the seam that is likely to be subjected to an
impact. An example of such a portion can be the front surface of an outer cover of a washroom paper towel dispenser.
[0069] Figure 5 shows an enlarged view of the seam of Figure 4A, comprising a transparent first component part 41
a and an opaque second component part 42a. The front edge of the first component part 41 a is injection moulded to
form a number of distinct steps 44, 45, 46. The height of the steps is selected depending on the thickness of the dispenser
wall adjacent the seam 43a. In this example, the dispenser wall thickness adjacent the seam is 3 mm, and the height
of the steps is selected based on this measurement. For instance, in a seam 43a connecting a transparent part 41 a
and an opaque part 42a, a first step 44 adjacent the outer surface 47 of the dispenser part has been selected larger
than a number of intermediate steps 45. This gives a distinct line separating the two parts 41 a, 42a and facilitates filling
of the mould adjacent the edge of the first part 41a during the second injection moulding step. A higher first step 46
adjacent the seam 43a will also prevent this portion of the dispenser part from becoming partially transparent. Similarly,
a final step 46 adjacent the inner surface 48 of the dispenser part has been selected larger than the intermediate steps
45 to facilitate filling of the mould adjacent the edge of the first part 41 a. In the latter case, the steps 44, 46 provided
adjacent both the outer and the inner surfaces 47, 48 have each been given a height of 0,2 mm. For a dispenser wall
having a constant total thickness of 2 mm these outer, first steps can be separated by a number of intermediate steps
of 0,05-0,1 mm. In this case the intermediate steps have an equal height of 0,05 mm.

[0070] Figure 6 shows a schematic enlarged section of a component part provided with multiple steps as shown in
according to a first example. This component part corresponds to the first component part 41 a shown in Figure 5. As
described above, the front edge of the first component part 41 a is injection moulded to form a number of distinct steps
44, 45, 46 during a first injection moulding step according to the invention. A first step 44 adjacent the outer surface 47
of the component part has a larger height than a number of intermediate steps 45. Similarly, a final step 46 adjacent the
inner surface 48 of the component part has been selected larger than the intermediate steps 45 to facilitate filling of the
mould adjacent the edge of the first component part 41 a. The first component part 41 a will be joined to the second
component part 41 b (see Fig. 5) during the second injection moulding step.

[0071] Figure 7 shows a schematic enlarged section of a first component part 51 provided with projections 52 according
to a second example. According to this example, a contact surface 53 is provided with raised contact increasing means
in the form of a number of conical projections 52. Similar to the above example, the front edge of the first component
part 51 is injection moulded to form at least two steps 54, 56. A first step 54 adjacent an outer surface 57 of the component
part has a height corresponding to half the thickness of the first component part 51. In Figure 7 the raised contact
increasing means form two rows 55a, 55b of conical projections 52 along the length of the front edge. Alternatively, the
multiple, individual projections can be arranged in at least one regular or irregular line along the length of the seam. The
projections can also be evenly distributed over the entire second contact surface. The front edge with its associated
projections 52, contact surface 53 and steps 54, 56 will subsequently form part of a seam between the first component
part 51 and an injection moulded second component part (not shown) to form a dispenser part.

[0072] Figure 8 shows a schematic enlarged section of a first component part 61 provided with a ridge 62 according
to a third example. According to this example, a contact surface 63 is provided with raised contact increasing means in
the form a ridge 62 extending parallel to a front edge of the first component part 61. Similar to the above example, the
front edge of the first component part 61 is injection moulded to form at least two steps 64, 66. A first step 64 adjacent
an outer surface 67 of the component part has a height corresponding to half the thickness of the first component part
61. In Figure 8 the raised contact increasing means form a single V-shaped ridge 62 along the length of the front edge.
Alternatively the ridge may have an |- or U-shaped or a rectangular cross-section in the transverse direction of the front
edge. In addition, multiple, parallel ridges can be provided. The front edge with its associated projections 62, contact
surface 63 and steps 64, 66 will subsequently form part of a seam between the first component part 61 and an injection
moulded second component part (not shown) to form a dispenser part.

[0073] Figure 9 shows a schematic enlarged section of a first component part 71 provided with intermittent ridges 72a,
72b according to a fourth example. According to this example, a contact surface 73 is provided with raised contact
increasing means in the form of a flat, rectangular, or I-shaped ridge 72a, 72b extending parallel to a front edge of the
first component part 71. Similar to the above example, the front edge of the first component part 71 is injection moulded
to form at least two steps 74, 76. A first step 74 adjacent an outer surface 77 of the component part has a height
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corresponding to half the thickness of the first component part 51. In Figure 9 the raised contact increasing means form
an intermittent I-shaped ridge 62, which ridge is provided for strengthening selected portions along the length of the
front edge. Alternatively the ridge may have an V- or U-shaped cross-section in the transverse direction of the front
edge. In addition, multiple, parallel ridges can be provided, which intermittent ridges can be staggered. The front edge
with its associated projections 72a, 72b, contact surface 73 and steps 74, 76 will subsequently form part of a seam
between the first component part 71 and an injection moulded second component part (not shown) to form a dispenser
part.

[0074] In the above examples, as shown in Figures 6-9, the at least one projection or ridge may have a height up to
half the thickness of the first step, measured from the base of the projection or ridge, in the plane of the first contact
surface, to the outer surface of the dispenser part in a direction at right angles to the said outer surface. The projec-
tions/ridges can be given the same or different heights. Also, the resulting seam described in the above examples may
extend over a distance of up to 5 times the thickness of the thinner of the first and second parts, in a direction transverse
to the direction of the seam between the component parts. For instance, in Figure 6 the width of the resulting seam
corresponds to the distance between first and second steps 44, 46 measured at right angles from the front edge.
[0075] Figure 10 shows a schematic illustration of a component part 71 provided with intermittent ridges 72a, 72b,
72c, 72d, 72e as shown in Figure 9. As schematically indicated in Figure 10, the ridges are located in areas where the
strain caused by external loading is expected to be relatively large. For instance, a number of ridges 72a, 72b, 72c are
located closer together along a section A of a the middle of a front surface of the component part 71, which is likely to
experience impact loading. The ridges 72a, 72b, 72c can be placed closer together and/or be made longer in this section.
An impact load on the front surface will also increase the strain in a corner section B of the component part 71, requiring
a reinforcing ridge 72d in each such section B.

[0076] The component part 71 also comprises a free side edge section C, which can be subjected to strain caused
by both impact loading and forces induced in the material during cooling of the injection moulded dispenser part. Hence
each side edge section C is provided with a reinforcing ridge 72e. Note that the ridges in Figure 10 are not drawn to
scale, for reasons of clarity.

[0077] Figure 11 shows a schematic illustration of the component part 41 a provided with a stepped edge 80 comprising
a number of distinct steps 44, 45, 46, as shown in Figure 6. In Figure 11 it can be seen how the stepped edge 80 extends
continuously from one side edge 81 of the component part 41 a to a second side edge 82.

[0078] Figures 12A-12C show illustrations of actual photographs of cross-sectional samples through a number of
dispenser parts corresponding to the schematic cross-sections shown in Figures 4A-4C. In Figures 12A-12C the dis-
penser parts have been cut in a transverse direction of the seam between the first and second component parts. Hence
Figure 12A, corresponding to Figure 4A, shows a transparent first component part41 a and an opaque second component
part 42a. The first and the second component parts 41 a, 42a have the same wall thickness of 3 mm and are joined
end-to-end by a seam 43a comprising a number of steps. As can be seen from the figure, the contact surfaces have
been joined and the corners of the distinct steps have melted to form rounded surfaces and merged with the second
component part 42a during the second injection moulding step.

[0079] Figures 12B and 12C show a transparent first component part 41 b, 41c and an opaque second component
part 42b, 42c. The first and second component parts 41 b, 42b; 41c, 42c are joined end-to-end by a seam 43b, 43¢
comprising a number of steps. The seam extends over a distance 2,5 times the thickness of the second component part
42b,42c, in adirection transverse to the direction of the seam 43b, 43c between the component parts. The first component
part 41 b, 41c has a wall thickness that is arranged to increase in the direction of the second component part 42b, 42c¢.
A leading edge of the first component part 41 b, 41c is provided with a lip 44b, 44c arranged to overlap the second
component part 42b, 42c in order to reinforce and hide the seam 43b, 43c. As shown in Figure 12A, the contact surfaces
have been joined and the corners of the distinct steps have melted to form rounded surfaces and merged with the second
component part 42b, 42c during the second injection moulding step.

[0080] As opposed to a prior art solution as shown in Figure 3, the seam between two component parts is able to
withstand an impact test subjecting the dispenser part to an impact of 15 joule. This test is described in further detail
below. When subjected to impact loading in excess of that used in the said test, the dispenser part will crack adjacent
and parallel to the seam.

[0081] Figure 13 shows a first example of a dispenser comprising a dispenser part according to the invention. In this
example, a dispenser part 90 is formed by a transparent first component part 91 and an opaque second component part
92. The first component part 91 and the second component part 92 are joined by a seam 93 extending from a first side
edge 94 to a second side edge 95 of the dispenser part 90. The component parts 91, 92 can be joined by any one of
the seams described in connection with the Figures 6-9. The dispenser part 90 is detachably joined to a rear dispenser
section 96, in order to form a dispenser housing 97. The rear dispenser section 96 is arranged to be mounted on a
vertical surface, such as a wall. In this example, the dispenser housing 97 is intended for a dispenser for a stack of paper
towels or similar, which are removed through a dispenser opening 98 in a lower surface of the dispenser.

[0082] Figure 14 shows a second example of a dispenser comprising a dispenser part according to the invention. In
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this example, adispenser part 100 is formed by a transparent first component part 101 and an opaque second component
part 102. The first component part 101 and the second component part 102 are joined by a seam 103 extending from
a first side edge 104 to a second side edge 105 located along a lower delimiting section of the dispenser part 100. The
component parts 101, 102 can be joined by any one of the seams described in connection with the Figures 6-9. The
dispenser part 100 is detachably joined to a rear dispenser section 106, in order to form a dispenser housing 107. The
rear dispenser section 106 is arranged to be mounted on a vertical surface, such as a wall. In this example, the dispenser
housing 107 is intended for a dispenser for a roll of paper or similar, which is removed through a dispenser opening 108
in a lower surface of the dispenser.

[0083] Figure 15 shows a third example of a dispenser comprising a dispenser part according to the invention. In this
example, a dispenser part 110 is formed by a central transparent first component part 111 and an upper and a lower
opaque second component part 112a, 112b. The first component part 111 and the second component parts 112a, 112b
are joined by seams 113a and 113b, respectively. Both seams 113a, 113b extend in parallell from a first side edge 114
to a second side edge 115 of the dispenser part 110. The component parts 111, 112a, 112b can be joined by any one
of the seams described in connection with the Figures 6-9. The dispenser part 110 is detachably joined to arear dispenser
section 116, in order to form a dispenser housing 117. The rear dispenser section 116 is arranged to be mounted on a
vertical surface, such as a wall. In this example, the dispenser housing 117 is intended for a dispenser for a stack of
paper towels or similar, which are removed through a dispenser opening 118 in a lower surface of the dispenser.
[0084] Figure 16 shows a fourth example of a dispenser comprising a dispenser part according to the invention. The
figure shows a perspective, lower view of a dispenser of the one-piece or single part type, in this case a dispenser of a
bracket type. According to the invention, the dispenser part comprises a bracket 120 for containing or supporting a bag
or box of wipes B (indicated in dash-dotted lines). The bracket 120 comprises a pair of transparent first component parts
121 a, 121b on either side of the bracket 120 and a single rear and a lower opaque second component part 122. The
first component parts 121 a, 121 b and the second component part 122 are joined by seams 123a and 123b, respectively.
Both seams 123a, 123b extend from a first side edge 124a, 124b at the rear of the bracket to a second side edge 1253,
125b adjacent the front of the bracket 120. The component parts 121 a, 121 b, 122 can be joined by any one of the
seams described in connection with the Figures 6-9. The bracket 120 is provided with a rear section 126 (not shown)
allowing it to be attached to a wall or a similar vertical surface. In this example, the bracket 120 is intended for a dispenser
for a box B containing stack of paper towels or similar, which are removed through a dispenser opening 128 in a lower
surface of the dispenser.

[0085] A single part bracket dispenser can be made from at least two plastic component parts, having two or more
different colours or a combination of transparent, frosted or opaque sections. A similar bracket type dispenser can be
used for soap dispensers that comprise a one-piece bracket in or on which a soap re-fill bottle will be contained or
supported. In the latter case, the re-fill bottle can be made to look like a "hood" or an outer cover as used in commonly
available types of soap dispensers. In other words the refill (i.e. the soap bottle) will take the place of one of the parts
of the dispenser (i.e. the hood). In such cases the bracket type dispenser forms a single part dispenser defined as a
dispenser part according to the invention.

[0086] When selecting materials it must be determined that the resins used are generally compatible, with no antag-
onistic effects between resins. Suitable materials for use in the above method are acrylonitrile butadiene styrene (ABS)
plastics and/or methyl methacrylate-ABS (MABS) plastics. However, these materials are given by way of example only
and the invention is not limited to these materials. The materials tested in the examples below are Terlux ® TR2802
MABS (BASF Corp.) or Polylux ® C2 MABS (A.Schulman GmbH) for the transparent first part and Polyman ® M/MI A40
ABS (A.Schulman GmbH) for the opaque second part.

[0087] A comparative bending test was performed using a selection of the above materials for the seams as described
in connection with Figures 3 and 4A-D. The test used conforms to ISO 178:2001. Test samples in the form of five
individual strips with the dimensions 1 cm by 10 cm were cut from a number of injection moulded components. The
seam configurations included a prior art seam, shown in Figure 3, as a reference sample, the seams shown in Figures
4A-D, and a sample comprising a length of a homogenous opaque material having the same thickness as the reference
sample. As indicated in Table 1, all but one of the samples comprising a seam was made by joining the same two
materials. The samples were held at each free end and subjected to a force applied to the seam. During this test the
peak load (MPa) and the stress at break (MPa) was recorded.

[0088] In Table 1, the samples 1A-1C represent a seam according to the reference seam of Figure 3, where the
samples comprise different materials joined at different injection temperatures. Similarly, samples 2A-2B represent a
seam according to the seam of Figure 4A, while samples 3-5representthe seams according to Figures 4B-D, respectively.
Sample 6 comprises a length of a homogenous opaque material with the same thickness as the reference sample.
[0089] In order to improve the properties of the seam between two component parts it was also discovered that a
purposeful selection of injection temperatures during the first and/or second injection moulding step had a positive effect.
[0090] According to one example, a dispenser part was made comprising Polylux ® C2 MABS (A.Schulman GmbH)
for the transparent first part and Polyman ® M/MI| A40 ABS (A.Schulman GmbH) for the opaque second part of the
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dispenser part. The injection, or barrel, temperature was modified for the first injection moulding step. According to a
materials catalogue comprising technical data for the said plastic materials supplied by A.Schulman GmbH; "Schulamid"
®; page 28; (3" edition May 2006), it can be seen that the recommended injection temperature for Polylux ® C2 MABS
is 200-240°C. When performing the two-component injection moulding process according to the invention, the first
injection moulding step used an injection temperature of 260-290°, preferably 280°C, for the transparent first component
part. Combined with the seam configuration as shown in Figures 4A-D, in particular Figure 4A, subsequent testing
showed that the increased injection temperature during the first injection step resulted in an improved structural strength
of the seam joining the component parts.

Table 1 - Bending test

No. Material Temperature (°C) Opaque/Transparent | PeaklLoad (MPa) | Stress at Break (MPa)
1A Polyman/Terlux 240/240 34,8 39,8
1B Polyman/Polylux C2 240/240 24,0 29,6
1C | Polyman/Polylux C2 240/280 28,3 33,9
2A | Polyman/Polylux C2 240/240 58,2 64,8
2B | Polyman/Polylux C2 240/280 64,4 71,8
3 Polyman/Polylux C2 240/280 39,7 29,8
4 Polyman/Polylux C2 240/280 44 4 33,8
5 Polyman/Polylux C2 240/280 30,7 19,5
6 Polyman 240 60,9 4.8
7 Polylux C2 280 53,6 4,7

[0091] As can be seen from Table 1, samples 2A and 2B representing the seam shown in Figure 4A will provide an
adhesion between the two component parts that is equal to or better than sample 6, comprising a length of a homogenous
opaque material. The test also shows that the strength of the seam in samples 2A and 2B is almost twice that of the
reference sample, irrespective of material or injection temperature.

[0092] During the tests it was discovered that samples 3-5, in spite of having a seam of substantially the same con-
figuration, tended to break adjacent the rounded end section of the transparent component parts where it joined the
opaque component part. It would appear that the end section created a weakened section at this point. In spite of this,
the strength of the samples 3-5 is still equal to or higher than that of the reference samples 1A-1C.

[0093] An additional test performed was an impact test, simulating an external force applied to a dispenser part shaped
as a front cover in the region of the seam. A suitable test developed for this purpose involves suspending a weight
attached to a pivoted arm, which weight is released to strike a limited area of a front surface of a dispenser cover mounted
on a fixed surface or to a support for attaching the dispenser to a wall. This test simulates a dispenser being struck with
a predetermined force by an object or a person.

[0094] According to one example, the test used a 13 kg weight attached to an arm having a length of 0,75 m. The part
of the weight arranged to impact a front surface of the dispenser part had an area corresponding to the average area
of an adult male human fist, corresponding to a flat rectangular area of about 63 cm?2 (7 x 9 cm). The arm to which the
weight is attached was pivoted from a vertical to a horizontal position, through an arc to an angle of approximately 34°,
andreleased. Thisangle can be selected and setto give arepeatable desired impactenergy. The impactenergy absorbed
by the dispenser part using the test settings described above is intended to correspond to a value of 15 Joule (J). During
testing, dispenser parts were subjected to impacts of 10 and 15 J, respectively. The lower value was selected as a
minimum acceptable level and the higher value was selected as a preferable level for impact strength without cracking.
[0095] A number of material combinations were tested and rejected due to at least one of the component parts being
shattered by the impact. Further material combinations were tested and rejected due to cracking or splitting of the seam
between the component parts.

[0096] After performing a significant number of tests to determine the strength of various seam configurations and
material combinations it was determined that a combination of ABS materials or ABS and MABS materials resulted in
a seam that had the desired properties. In addition to suitable surface finish properties, relating to e.g. gloss and scratch
resistance, an injection moulded dispenser part comprising a seam according to the invention was found to have the
desired strength and to withstand the impact test without cracking. Examples of such materials are Polylux ® C2 MABS
(A.Schulman GmbH) for the transparent first part and Polyman ® M/MI A40 ABS (A.Schulman GmbH) for the opaque
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second part of the dispenser part.

[0097] The tool design used in the described example is a rotating plate. This comprises a two-station tool that rotates
in a vertical (or horizontal) direction. The rotating plate is held in a first position at a first injection station for the injection
of the first material. It is then rotated into a second position at a second injection station for the injection of the second
material.

[0098] An alternative tool design is a core back. In a core back, a sliding core is first closed and the first material is
injected. The sliding core is then opened and the second material is injected.

[0099] The invention is not limited to the above examples, but may be varied freely within the scope of the appended
claims. For instance, in the above examples a combination of transparent and opaque materials are described. In
addition, combinations of one or more coloured and/or transparent materials may be used. Also, the examples describe
a single seam extending horizontally or at an angle across the front surface of the dispenser part. Alternative solutions
may comprise one or more seams arranged vertically or to enclose a single corner. The seam need not only be located
along a straight line, as described above, but can also be given a curved, wavy or an irregularly shaped line.

Claims

1. Dispenser part, comprising at least two component parts (17, 18; 31, 32; 41 a, 42a; 41 b, 42b; 41c, 42¢; 41d; 42d)
each joined by a seam (21; 33; 43a; 43b; 43c; 43d), said dispenser part (20) comprising a first injection moulded
plastic component part (17; 31; 41a) having an associated first mating surface; a second injection moulded plastic
component part (18; 32; 42a) having an associated second mating surface; and a seam (21; 33; 43a) formed by
said first mating surface and said second mating surface during a two component injection moulding for joining said
first component part and said second component part (17, 18; 31, 32; 41a, 42a; 41b, 42b; 41c, 42c; 41d; 42d) to
define a dispenser part (20), characterized in that an edge portion (44b, 44c, 44d) on one dispenser part extends
past a transverse extension of the seam (43b; 43c; 43d) such that the resulting seam (21; 33; 43a; 43b; 43d) has
an impact strength equal to or greater than the strength of at least one of said first and second moulded plastic
component parts (17, 18; 31, 32; 41a, 42a; 41b, 42b; 41c, 42c; 41d; 42d) adjacent the seam (21; 33; 43a; 43b; 43c).

2. Dispenser part according to claim 1 characterized in that said first mating surface and said second mating surface
are generally non-planar.

3. Dispenser part according to claim 1 or 2 characterized in that each of said first component and said second
component part (17, 18; 31, 32; 41 a, 42a) is selected from the group ABS plastic material.

4. Dispenser part according to claim 1 or 2 characterized in that said first component part (17; 31; 41a) is an ABS
plastic material and said second component part (18; 32; 42a) is an MABS plastic material.

5. Dispenser part according to claim 3 or 4 characterized in that said first component part (17; 31; 41 a) is an opaque
ABS plastic material.

6. Dispenser part according to claim 4 characterized in that said second component part (18; 32; 42a) is a transparent
MABS plastic material.

7. Dispenser part according to any one of the claims 1-7 characterized in that the thickness of the seam (21; 33; 43a)
is equal to or greater than the thickness of at least one of the first or second component parts (17, 18; 31, 32; 41 a,

42a) adjacent the seam (21; 33; 43a).

8. Dispenser part according to claim 7 characterized in that the thickness of the seam is 1,2 to 1,5 times the thickness
of the said component parts (17, 18; 31, 32; 41 a, 42a).

9. Dispenser part according to any one of the claims 1-8 characterized in that the transverse cross section thickness
at said seam is between 1, and 6 mm, preferably between 2,5 and 4,5 mm.

10. Dispenser part according to any one of the claims 1-9 characterized in that, in bending, the seam (21; 33; 43a)
has a peak load of at least 35 MPa, preferably over 40 MPa, most preferably over 50 MPa.

11. Dispenser part according to any one of the claims 1-10 characterized in that a transverse cross section of the
seam comprises at least one raised contact increasing means along the entire length of the seam (21; 33; 43a).
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Dispenser part according to claim 11 characterized in that the at least one raised contact increasing means
comprises at least one step at right angles to an outer surface of the dispenser part (20) adjacent the seam (21; 33;
43a).

Dispenser part according to claim 11 characterized in that the at least one raised contact increasing means
comprises at least one projection extending at right angles to an outer surface of the dispenser part (20) adjacent
the seam (21; 33; 43a).

Dispenser part according to any one of the claims 1-13 characterized in that the seam (21; 33; 43a) has an impact
strength of at least 10 Joules, preferably 15 Joules, measured by the impact strength test method, the method
comprising:

- using a 13 kg weight attached to an arm having a length of 0,75 m, the part of the weight arranged to impact
a front surface of the dispenser part has an area corresponding to a flat rectangular area of about 63 cm?2 of 7
x9cm.

- pivoting the arm to which the weight is attached from a vertical to a horizontal position, through an arc to an
angle of approximately 34°, and released,

where the size of the arc corresponds to an impact strength of at least 10 Joules, preferably 15 Joules and

where each of said first component and said second component part (17, 18; 31, 32; 41 a, 42a) is selected from
the group ABS plastic material, or where said first component part (17; 31; 41 a) is an ABS plastic material and said
second component part (18; 32; 42a) is an MABS plastic material.

Patentanspriiche

1.

Spenderteil, umfassend mindestens zwei Zweikomponententeile (17, 18; 31, 32; 41 a, 42a; 41 b, 42b; 41c, 42¢;
41d; 42d), die jeweils durch eine Naht (21; 33; 43a; 43b; 43c; 43d) verbunden sind, wobei der Spenderteil (20) einen
ersten spritzgegossenen Kunststoff-Komponententeil (17; 31; 41a) mit einer damit verbundenen ersten Paarungs-
flace; einen zweiten spritzgegossenen Kunststoff-Komponententeil (18; 32; 42a) mit einer damit verbundenen zwei-
ten Paarungsflache, und eine Naht (21; 33; 43a) aufweist, die durch die erste Paarungsflache und die zweite
Paarungsflache wahrend eines Zweikomponenten-SpritzgieRens zur Verbindung des ersten Komponententeils und
des zweiten Komponententeils (17, 18; 31, 32; 41 a, 42a; 41 b, 42b; 41c¢, 42c; 41d; 42d) zum Definieren eines
Spenderteils (20) gebildet ist, dadurch gekennzeichnet, dass sich ein Randabschnitt (44b, 44c, 44d) eines Spen-
derteils an einer Querausdehnung der Naht (43b; 43c; 43d) derart erstreckt, dass die sich ergebende Naht (21; 33;
43a; 43b; 43d) eine Schlagfestigkeit aufweist, die gleich der Festigkeit oder hoher als die Festigkeit des zumindest
einen und zweiten gegossenen Kunststoff-Komponententeils (17, 18; 31, 32; 41 a, 42a; 41 b, 42b; 41c, 42¢; 41d;
42d) ist, die an die Naht angrenzend (21; 33; 43a; 43b; 43c) liegen.

Spenderteil nach Anspruch 1, dadurch gekennzeichnet, dass die erste Paarungsflache und die zweite Paarungs-
flache im Allgemeinen nicht planar sind.

Spenderteil nach Anspruch 1 oder 2, dadurch gekennzeichnet, dass jeder des ersten Komponententeils und des
zweiten Komponententeils (17, 18; 31, 32; 41 a, 42a) aus der Gruppe von ABS-Kunststoff ausgewanhlt ist.

Spenderteil nach Anspruch 1 oder 2, dadurch gekennzeichnet, dass der erste Komponententeil (17; 31; 41a) ein
ABS-Kunststoff ist, und die zweite Komponententeil (18; 32; 42a) ein MABS-Kunststoff ist.

Spenderteil nach Anspruch 3 oder 4, dadurch gekennzeichnet, dass der erste Komponententeil (17; 31; 41 a) ein
opaker ABS-Kunststoff ist.

Spenderteil nach Anspruch 4, dadurch gekennzeichnet, dass der zweite Komponententeil (18; 32; 42a) ein durch-
sichtiger MABS-Kunststoff ist.

Spenderteil nach einem der Anspriiche 1-7, dadurch gekennzeichnet, dass die Dicke der Naht (21; 33; 43a) gleich

der Dicke oder hoher als die Dicke des zumindest einen des ersten oder des zweiten Komponententeils (17, 18;
31, 32; 41 a, 42a) ist, welcher an die Naht angrenzend (21; 33; 43a) ist.
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Spenderteil nach Anspruch 7, dadurch gekennzeichnet, dass die Dicke der Naht 1,2 bis 1,5 Mal der Dicke der
Komponententeile (17, 18; 31, 32; 41 a, 42a) betragt.

Spenderteil nach einem der Anspriiche 1-8, dadurch gekennzeichnet, dass die querverlaufende Querschnittsdicke
an der Naht zwischen 1 und 6 mm, vorzugsweise zwischen 2,5 und 4,5 mm liegt.

Spenderteil nach einem der Anspriiche 1-9, dadurch gekennzeichnet, dass, beim Biegen, die Naht (21; 33; 43a)
eine Spitzenlast von zumindest 35 MPa, bevorzugt Gber 40 MPa, am héchsten bevorzugt Uber 50 MPa, aufweist.

Spenderteil nach einem der Anspriiche 1-10, dadurch gekennzeichnet, dass ein querverlaufender Querschnitt
der Naht zumindest ein erhobenes Kontaktverstarkungsmittel entlang der Gesamtlange der Naht (21; 33; 43a)
umfasst.

Spenderteil nach Anspruch 11, dadurch gekennzeichnet, dass das zumindest eine erhobene Kontaktverstar-
kungsmittel zumindest eine Stufe umfasst, die sich rechtwinkelig zu einer AuRenflache des Spenderteils (20) an-
grenzend an die Naht (21; 33; 43a) befindet.

Spenderteil nach Anspruch 11, dadurch gekennzeichnet, dass das zumindest eine erhobene Kontaktverstar-
kungsmittel zumindest einen Vorsprung umfasst, welcher sich rechtwinkelig zu einer AuRenflache des Spenderteils
(20) angrenzend an die Naht (21; 33; 43a) erstreckt.

Spenderteil nach einem der Anspriiche 1-13, dadurch gekennzeichnet, dass die Naht (21; 33; 43a) eine Schlag-
festigkeit von mindestens 10 Joule, bevorzugt 15 Joule, aufweist, durch das Verfahren zur Messung der Schlag-
festigkeit gemessen, wobei das Verfahren umfasst:

- Verwendung eines Gewichts von 13 kg, welches an einem Arm mit einer Lange von 0,75 m befestigt ist, wobei
derjenige Teil des Gewichts, das zur Beaufschlagung einer Frontflache des Spenderteils vorgesehen ist, einen
Bereich entsprechend einem flachen, rechteckigen Bereich von etwa 63 cm?2 von 7 x 9 cm aufweist.

- Schwenken des Arms, an welchem das Gewicht befestigt ist, aus einer vertikalen in eine horizontale Position,
durch einen Bogen hindurch bis zu einem Winkel von etwa 34°, und freigegeben,

wobei die GroRRe des Bogens einer Schlagfestigkeit von zumindest 10 Joule, vorzugsweise 15 Joule, entspricht und
wobei jeder des ersten Komponententeils und des zweiten Komponententeils (17, 18; 31, 32; 41 a, 42a) aus der
Gruppe von ABS-Kunststoff ausgewahlt ist, oder wobei der erste Komponententeil (17; 31; 41 a) ein ABS-Kunststoff
und der zweite Komponententeil (18; 32; 42a) ein MABS-Kunststoff ist.

Revendications

Elément distributeur, comprenant au moins deux piéces constitutives (17, 18; 31, 32; 41a, 42a; 41b, 42b; 41c¢, 42¢;
41d; 42d) reliées chacune par une couture (21; 33; 43a; 43b; 43c; 43d), ledit élément distributeur (20) comprenant
une premiére piéce constitutive en plastique moulée par injection (17; 31; 41a) ayant une premiére surface d’ac-
couplement associée; une deuxiéme piéce constitutive en plastique moulée par injection (18; 32; 42a) ayant une
deuxiéme surface d’accouplement associé; et une couture (21; 33; 43a) formée par ladite premiére surface d’ac-
couplement et ladite deuxiéme surface d’accouplement lors d’'un moulage par injection bi-matiére pour assembler
ladite premiére piéce constitutive et ladite deuxiéme piece constitutive (17, 18; 31, 32; 41 a, 42a; 41 b, 42b; 41c,
42c; 41d; 42d) pour définir un élément distributeur (20), caractérisé en ce qu’une portion de bord (44b, 44c, 44d)
sur 'un élément distributeur s’étend devant une extension transversale de la couture (43b; 43c; 43d) si bien que la
couture résultante (21; 33; 43a; 43b; 43d) possede une résistance au choc égale ou supérieure a la résistance d’au
moins l'une desdites premiére et deuxiéme piéces constitutives moulées en plastique (17, 18; 31, 32; 41a, 42a;
41b, 42b; 41c, 42c¢; 41d; 42d) au voisinage de la couture (21; 33; 43a; 43b; 43c).

Elément distributeur selon la revendication 1,caractérisé en ce que ladite premiére surface d’accouplement et
ladite deuxieme surface d’accouplement sont généralement non planes.

Elément distributeur selon la revendication 1 ou 2, caractérisé en ce que chacune de ladite premiére piéce cons-

titutive et de ladite deuxieéme piéce constitutive (17, 18; 31, 32; 41a, 42a) est choisie parmi le groupe de matiére
plastique d’ABS.
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Elément distributeur selon la revendication 1 ou 2, caractérisé en ce que ladite premiére piéce constitutive (17;
31; 41a) est une matiére plastique d’ABS et ladite deuxiéme piéce constitutive (18; 32; 42a) est une matiere plastique
de MABS.

Elément distributeur selon la revendication 3 ou 4, caractérisé en ce que ladite premiére piéce constitutive (17;
31; 41 a) est une matiére plastique d’ABS opaque.

Elément distributeur selon la revendication 4, caractérisé en ce que ladite deuxiéme piece constitutive (18; 32;
42a) est une matiere plastique de MABS transparent.

Elément distributeur selon I'une quelconque des revendications 1 a 7, caractérisé en ce que I'épaisseur de la
couture (21; 33; 43a) est égale ou supérieure a I'épaisseur d’au moins I'une des premiére ou deuxiéme pieces
constitutives (17, 18; 31, 32; 41 a, 42a) au voisinage de la couture (21; 33; 43a).

Elément distributeur selon la revendication 7, caractérisé en ce que I'épaisseur de la couture est 1,2 a 1,5 fois
I'épaisseur desdites pieces constitutives (17, 18; 31, 32; 41 a, 42a).

Elément distributeur selon I'une quelconque des revendications 1 a 8, caractérisé en ce que I'épaisseur de la
section transversale au niveau de ladite couture est comprise entre 1 et 6 mm, préférablement entre 2,5 et 4,5 mm.

Elément distributeur selon 'une quelconque des revendications 1 a 9, caractérisé en ce qu’en flexion, la couture
(21; 33; 43a) présente une charge maximale d’au moins 35 MPa, de préférence supérieure a 40 MPa, de maniére
la plus préférée supérieure a 50 MPa.

Elément distributeur selon 'une quelconque des revendications 1 a 10, caractérisé en ce qu’une section trans-
versale de la couture comprend au moins un moyen d’augmentation de contact relevé le long de toute la longueur
de la couture (21; 33; 43a).

Elément distributeur selon la revendication 11, caractérisé en ce que 'au moins un moyen d’augmentation de
contact relevé comprend au moins une étape a angle droit par rapport @ une surface extérieure de 'élément distri-
buteur (20) au voisinage de la couture (21; 33; 43a).

Elément distributeur selon la revendication 11, caractérisé en ce que I'au moins un moyen d’augmentation de
contact relevé comprend au moins une saillie s’étendant a angle droit par rapport a une surface extérieure de
I'élément distributeur (20) au voisinage de la couture (21; 33; 43a).

Elément distributeur selon I'une quelconque des revendications 1 a 13, caractérisé en ce que la couture (21; 33;
43a) présente une résistance au choc d’au moins 10 joules, préférablement 15 joules, mesurée par le procédé
d’essai de la résistance au choc, le procédé comprenant les étapes consistant a:

- utiliser un poids de 13 kg attaché a un bras ayant une longueur de 0,75 m, la portion du poids arrangée pour
agir sur une surface frontale de I'élément distributeur présente une zone correspondant a une zone rectangulaire
plane d’environ 63 cm2 de 7 x 9 cm.

- pivoter le bras auquel le poids est attaché a partir d’'une position verticale a une position horizontale, a travers
un arc a un angle d’environ 34°, et relaché,

les dimensions de I'arc correspondant a une résistance au choc d’au moins 10 joules, préférablement 15 joules et
chacune de ladite premiére piéce constitutive et de ladite deuxiéme piéce constitutive (17, 18; 31, 32; 41a, 42a)
étant choisie du groupe de matiére plastique d’ABS, ou ladite premiére piéce constitutive (17; 31; 41 a) étant une
matiére plastique d’ABS et ladite deuxiéme piece constitutive (18; 32; 42a) étant une matiere plastique de MABS.
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KETROMPONENST, FROCCSONTOTT ADAGOLOELEM

STARADALMI IGENYRONTOR

1. Adageitaiem, amely lagalibl ket alkat woszb®! (17, 18 31, 32; 41a, 423 41b, 42k 44,
20 1) 480) 84, ahot az alkatrész varratial { {21 33; 43a; 43, 48¢; 434} vannak tsatiakoxtatve, &8
2 wagasémrr sk (20) slsd Sdoustniolt mianyag slkatréeze { 17,31 49a) elsd fsanibiatinetial van
slidtve: valanint mdsodik fdcosSuisi mianyag alkatrases (28 32 428) masodik Hleszidfslidettel van
slidhva tovabhg ar ofsd Haszidialilet és a masodik § seitoitiet kétkomponenal hteostntd sljdras
sordr bialakito varratol (21 3% 93] képer, amely az alsd Al abdszt &5 & masodik alketrdeat (17,
48 31, A2 4ta, 42a 41, 430 4ig, 43¢ AN 42 adagoidelemme (20) egyesil, azzal fellemanye,
Hogy 83 egyk adagolt akalreszen perampdss {44k, ddo, 44d) hixodis a yareat (630 430 434} ke
resztiranydban Ggy, hogy ax ersdmenyli kapott yareat {31 33 43z 430, 43d) faflagos (Omunksia
agyentd vagy nagyobb, mint & varatial seo meadring (217 33, 432 43 434} elell &5 masodik fnoos
St mianyag alkatréas (1718, 31, 320 488 43y 41h, 458 41, 420 41d; 420} legatabb agyikinsk
?ag%agas Gimnunkea.

2. &2 1. igénypont szerintt adagoitsiem, sxesl jellameznye, hogy az alsd lesatiieiliiel ds
mdsndik Hosxitfaiiat idnyvagshen nam sik falldel

3, Az 1. vagy 2. igénypontok barmaivike szerintl adagoloelem, axaal jellemuarve, hogy 8 &
<& alkatrese &5 & masadic sikatrdsz (17,18 31, 32 4¥a. 428 970, AZE $ie, 42¢; $id; 448 agywant
ARS mianyag csoporthd! vannak kivalasziva,

4 Az 1. vagy 2 igényponiok harmelyike szerintl adagoidelem, azzal folfemearve, hogy az ab

v,

S8 aliatrése {17, 31 $18) ARS miianyag, €8 @ masodiv alkalesl {18 32 42a) MARS mianyagbel
VED.

5. A 3. vagy 4. igenyponiok szerintt adagoleslem, axzs jelfamezve, hogy aT emiitelt sisd ab
katrdsy (17 31 41a) dtdiszatian ABS mianyag.

B A 4 igénypont szerintl adagoltelem, szl jeffomerve, hogy & masodi akatrtsr (18] 32;
423 stiatszd MABS mianyaghdl van,

7.8z 4~ 7. igénypaniok barmelyike szerintl sdagolielem, aszal jellemanve, hogy & vaat
(31: 33 43a) vastagsins egyenid vagy nagyebb, tunta varratial (R103% 438) svomszédos elsd vagy
sdaodik alkatrdsr (17, 48 21, 32 $ia, 42a) lngaiabb egyikénel vastagsaga.

8A T iz;émypcm srerintl adagoidsiem, azsal jelfemerve, hogy A varal vastagsdga 1.2-
-1 Beariress sz alkalrgaz (17, 18031, 32 418, Ay yasipgsaganak.

& Az 1~ & igenypontok harmelyike sserintl adagoidetem, aezal ;&ffamezwz hogy & kerssads

ANy hereszimetezet vastagedga a2 emiftell vanangl 1 88 8 mm, dlszarfieny 2.5 45 48 mm Rt
vamn,

10 Az 1.~ & igénypontok bérmelvike sxgtint adagoldeten, azeal fellemszve, hogy najiflas
ssatén a varral (21, 33 43a) cetusterhalése 3§ MPa, oblszeriian 40 MPa o3, mdg oslszeriibben
50 AP o van
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44, Az 1.~ 10, igénypontok banmelyike srennd! adagaidelam, azeal jofforpezve, hogy & vanrral
kecaastiranyt kereszimuiszets & varsd (21 3X 4%} folies hosasa mentén legalabb egy kismalkedd
Srinthavdaiavith slamet tanaimay,

13, &A1Y, iggnypont steting adagoideiam, azxal jeflemeava, hogy @ legalébb agy Kiemelkedd
arinticerasiovind elem legaidbl ogy lepast, amely & varrat (21 33 438) melietll adagoidelem (20} ki
a8 foltintdvel derdkszdget zdr ba.

13. A 11, inénypont seesint adagoiielam, azead jelfamezve, hogy ¥ legaiabb agy Kismelkedd

Srinthardajovitd esekdy boaidhh egy vlyan nyiheany, avnely dersiszagben van elendazve @ varatl

{21 33 409} kozsiéhan alhelyezkedd adegolbelem (20} kineds feltilatdrs,
1482 1.~ 13, igsnyponich bivmelyike szevint ad agotastem, szl follesrazee, hogy @ vara at
{21 3% $3a) falingos Gidmunkala legalabb 10 J, ofiszerien 15 4, amantviben a kivvelkesd Gtlmunka
vicsgalatial mdjike
13 kpeos iyt alkeimazunk, amely 078 m hossau kathor van csatlskoziatva, &5 @
suly sgy régze Ggy van ehendszve, hogy ax adeg sldatem homiokfelidelsl Gsse meg,
&y olyan ferliste van, amely sikban kiteritve 7 ¥ @ coves négysedyg tertiats, vagyis
63 en’ feltiletd,

~ & kart, amalvhes a soly osatiakoztatva van, ¥ Tgnilegastil vizssintes Fanvhs moz-

ditiuk, nagyisbol M4%-os seogben, majd slengediik,

&y ahol &z ivhosez legalabh 10 Joules Gidssxiiardaagnak, oslszerien 1 15 § ptdsszildrdségrak

ahol gz oled slkatrésy &3 masodik alkatrész (17, 18 31, 32 41g, 42a) az ABS mikanyagok
csoporiatel van kivalasziva, vagy ahol a2 cish alkatréar (17 21 41a) ABS miignyaghdl am SRRk

sivatész {18 32; 422 MARS mianyagbal van.
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