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DESCRIPTION

TECHNICAL FIELD

[0001] The present invention relates to a conveyor with an attachment for a support rail
adapted to be used in conveyor systems, both for easy to clean conveyors and for ordinary
conveyor systems. The attachment for a support rail is adapted to simplify the cleaning of the
conveyor system.

BACKGROUND ART

[0002] Conveying devices, such as those which are used for moving objects between different
stations in a factory, usually comprise a conveying track comprising a belt or a chain. A
conveyor track consists of an endless conveyor chain or belt that is supported by conveyor
beams. The conveyor chain or belt glides on sliding surfaces on the conveyor beams in order
to reduce the friction and the wear. This surface may be the conveyor beam itself or may be an
additional component, such as a slide rail. The conveyor track may comprise curves and bends
and at the end regions of a conveyor track, there is either a drive unit which drives the chain or
an idler end unit which supports the chain for the return path.

[0003] There are a number of different designs for such conveyors available.

[0004] Products may either be conveyed directly on the conveyor belt or chain, or may be
conveyed on product carriers. A conveyor chain is made up of a large number of individual
chain parts, designed to be able to support the conveyed products. A conveyor system is
adapted to different types of products. For some products, such as medical equipments or in
lab automation, the environment is clean and dust free, whereas for other products, the
environment may be dusty, wet and/or messy. In these cases, it is important that it is relatively
easy to clean the conveyor in order to reduce wear of the conveyor and to ensure a reliable
operation.

[0005] One such industry is the food industry, where various requirements regarding
cleanliness are imposed on the handling of goods, mainly to ensure good sanitary conditions in
the manufacturing or packaging process. This is necessary to ensure that the food products
are not contaminated. Depending on the type of food products, more or less hygienic demands
are imposed. In order to meet these requirements, a number of measures are often taken.
These include different cleaning schemes, including e.g. cleaning parts of the conveyor at
regular intervals, with a more thorough cleaning at less frequent intervals. These may include
partly disassembling the conveyor system at regular intervals, and removing the chain or belt
to allow cleaning the conveyor system and chain.
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[0006] It is thus of advantage to provide a system containing components that are easy to
clean and that allow for the complete system to be easily and thoroughly cleaned. Such
components are preferably made without slits or crevices where contaminations can enter. It is
further of advantage that the components are easy to remove which makes it easier to reach
all surfaces of the system when cleaning.

[0007] US 20120018283 A1 describes a conveyor in which the conveyor belt is supported by
removable longitudinal runners. The side guards, the belt guards, the conveyor belt and the
longitudinal runners are removed in order to clean the conveyor. In this way, the interior of the
conveyor can be cleaned.

[0008] While this solution makes the conveyor system easier to clean, it requires partial
disassembly of the conveyor system, which takes a lot of time, effort and manpower. Another
problem with the removal of parts is that the parts must be kept somewhere during the
cleaning. There is also a risk that fasteners or other parts are lost and not replaced, which may
lead to malfunction of the conveyor system.

[0009] GB 1572376 A discloses the preamble of claim 1 and describes a conveyor for a table
top chain comprising support rails arranged in a serpentine fashion. The support rails are
attached to angled cross member brackets, where the upper flange is provided with slots
adapted to hold the support rails. The support rails are provided with longitudinal grooves
which are adapted to fit in the slots of the flanges. Due to the bent nature of the support rails,
and to the longitudinal extension of a slot, each support rail will bear against one side of a slot
at one end of the flange and on the other side of the slot at the other end of the flange. The
support rail will thus be supported on both sides of the support rail at each flange. Each
support rail is adapted to be easy to replace when worn. The guide rails are bolted to a cross
member at one end.

[0010] This solution allows guide rails that are worn to be replaced, but is not suitable for daily
removal in order to clean the parts of the conveyor. In order to be able to clean such a
conveyor, the guide rails must be removed.

[0011] US 20050241332 A1 describes a conveyor, in which a conveyor belt is supported by a
frame on which straight sliding rails are mounted to reduce friction. The sliding rails comprise
recesses and are designed as self-supporting elements placed on transverse bars of the
supporting frame. Even if the described systems may function for some uses, there is still room
for an improved conveyor support rail attachment.

DISCLOSURE OF INVENTION

[0012] An object of the invention is therefore to provide an improved conveyor support rail
attachment. A further object of the invention is to provide an improved support rail for a
conveyor, which facilitates the cleaning of the conveyor.



DK/EP 3350104 T3

[0013] The solution to the problem according to the invention is defined by the features of
claim 1.

[0014] In a conveyor support rail attachment, comprising a plurality of attachment means
arranged spaced apart along a longitudinal centre axis, the object of the invention is achieved
in that every second attachment means is arranged on a left side of the centre axis with a
distance a, and every other attachment means is arranged on a right side of the centre axis
with a distance b, and where each attachment means is provided with a bearing surface
adapted to bear against a side section of a support rail, such that the support rail is supported
only on one side at each attachment means.

[0015] By this first embodiment of the conveyor support rail attachment according to the
invention, an attachment for support rails which allows for an easy cleaning of a conveyor is
provided. The attachment allows for cleaning the support rail and the attachment without
removing the support rail. Since there are less contact points than in regular support rail
attachments, there are less hidden areas to clean. Since the support rail is not fixedly attached
by the attachment means, it is possible to flex the support rail somewhat in a sideway direction,
such that there will be a small gap between an attachment means and the support rail, which is
now easy to clean. In this way, a thorough cleaning of the conveyor system is possible without
having to remove the support rails.

[0016] A further advantage of this invention is that the support rail can be easily removed and
mounted to the attachment. A further advantage is that the support rail can be removed and
mounted from above. Such an attachment is well adapted for the use in the food industry,
where high hygienic demands are required. In this way, regular washing can be made in an
easy and time-efficient way. Such washing is made in regular time periods, e.g. once a day or
every four hours.

[0017] In an advantageous development of the invention, the bearing surface of an attachment
means is rounded. The bearing surface of an attachment means may be either convex or
concave, depending on the support rail that is to be held by the attachment. In one preferred
example, the bearing surface is spherical, such that the bearing surface between the
attachment means and the support rail is minimized. The attachment will in this example
comprise a plurality of spherical bearing surfaces, which are adapted to cooperate with a
concave side section of a support rail. In this way, the contact surface between the attachment
means and the guide rail will only consist of a thin line, which minimizes the possibility of
contaminations to stick between the attachment and the support rail. This will further help to
simplify the cleaning of the support rail and the attachment means.

[0018] The attachment means are provided on separate transverse rods of the conveyor. In
this way, the attachment means will be separated in the longitudinal direction and will allow the
support rail to be mounted from above, by bending the support rail somewhat, since each
transverse rod will comprise an attachment means adapted to support the support rail on one
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side only.

[0019] The distance between the bearing surfaces of the attachment means relative a centre
axis may correspond to the width of the waist of a support rail. The waist of a support rail is in
the described examples measured at the same height as the centre axis of the support rail,
where the waist is either wider or narrower than the rest of the support rail. The shape of the
side sections of a support rail depends on the shape of the attachment means. The shapes
preferably correspond to each other, such that the support rail is held securely in place. Other
shapes of both the attachment means and the support rail are also possible. In this way, the
support rail will be held in a straight manner. This is especially advantageous for side support
rails, which comprise side supports adapted to support and guide a conveyor chain sideways.
The distance between the bearing surfaces may also be less than the width of the waist, such
that the support rail is mounted in a slight S-shape. This may be advantageous for reducing
the wear of the conveyor chain.

[0020] The support rail comprises an upper support surface, a lower support surface and two
side sections adapted to cooperate with the shape of the bearing surfaces of the attachment
means. In this way, the support rail will be securely held in place by the attachment means.
Since the support rail is not fixedly attached to the attachment, it can easily be removed and
remounted from above. The support rail may be symmetrical or may comprise a side support.
The upper and lower support surfaces may be plane or may be slightly convex.

BRIEF DESCRIPTION OF DRAWINGS

[0021] The invention will be described in greater detail in the following, with reference to the
embodiments that are shown in the attached drawings, in which

Fig. 1
shows a view of a conveyor comprising a conveyor support rail attachment and a
support rail according to the invention,

Fig. 2
shows a view of a conveyor support rail attachment of a conveyor according to the
invention,

Fig. 3a
shows a conveyor support rail attachment in a cut view,

Fig. 3b
shows the conveyor support rail attachment of 3a in a horizontal cut view,

Fig. 4a
shows another example of a conveyor support rail attachment in a cut view, which is not
part of the invention, and

Fig. 4b
shows the conveyor support rail attachment of 4a in a horizontal cut view.
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MODES FOR CARRYING OUT THE INVENTION

[0022] The embodiments of the invention with further developments described in the following
are to be regarded only as examples and are in no way to limit the scope of the protection
provided by the patent claims. References such as longitudinal, horizontal, vertical, right, left
etc. refer to directions of a conveyor in normal use.

[0023] Fig. 1 shows a view of a conveyor comprising a conveyor support rail attachment
according to the invention. Fig. 2 shows the conveyor support rail attachment, Fig. 3a shows
the conveyor support rail attachment with a support rail in a vertical cut view, and Fig. 4a
shows another example of a conveyor support rail attachment with a support rail in a vertical
cut view. The conveyor 1 comprises two side walls 2. The side walls acts in this example both
as longitudinal beams which hold the conveyor together and as protective covers which helps
to prevent fingers and other objects to get caught in the conveyor chain. The conveyor further
comprises a plurality of transverse rods 4 and 5 interconnecting the side walls and supporting
the conveyor chain. The conveyor further comprises a drive unit in one end and an idler unit in
the other end of the conveyor (not shown).

[0024] The transverse rods 4 are provided with support rails 7, which are adapted to support a
conveyor chain or a wide belt assembled from a plurality of conveyor chain segments.
Normally, a conveyor chain has a width of up to approximately 300 mm, and a wide belt has a
width from 300 mm and more. The support rails provide a flat or slightly convex upper support
surface for a conveyor chain or wide belt 6. The support rails are preferably made from a low
friction material such that the conveyor chain can easily glide on the support rails. At the same
time, the support rails must be relatively stiff such that they can support the conveyor chain
and the transported goods. With a stiff support rail, the longitudinal spacing between two
transverse rods 4 can be relatively long. The transverse rods 5 support the conveyor chain in
the return path of the conveyor. The shown conveyor is also provided with side support rails 8,
one on each side of the conveyor, which are adapted to support the conveyor chain also in a
sideway manner.

[0025] The support rails 7 are held to the transverse rods by attachment means 14 in a
removable manner, such that they are easily mounted and removed from above. In this way,
the support rails can easily be removed for washing or replacement. A support rail 7 comprises
an upper support surface 9, a lower support surface 10 and two side sections 11, which are
concave according to the invention.

[0026] The upper support surface is adapted to support a conveyor chain conveying products,
such as food articles. The support surface of the support rail is preferably slightly convex,
having a relatively large radius. In this way, a low friction between the support rail and the
conveyor chain is provided. Further, the convex shape will allow cleaning water and other
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liquids to drain off the support rail in an efficient way. The lower support surface is preferably
also slightly convex, which will minimize the contact surface between the support rail and the
transverse rod.

[0027] The support rail 7 is preferably made from a single material having a low friction, but it
would also be possible to manufacture the support rail in a two-component manner having a
rigid inner section and a low friction outer lining completely covering the inner load carrying
section. The inner load carrying section is in this case adapted to give rigidity to the support rail
such that the distance between two transverse rods can be relatively long. WWhen the support
rail is made from only a low friction material, it may be machined or may be extruded. The side
sections of the support rail are in the example shown in Fig. 3a provided with a concave shape
adapted to cooperate with a convex bearing surface 16 of an attachment means, which may
have a circular or spherical shape, such that a rounded bearing surface is obtained between
the support rail and the attachment means. The side sections of a support rail may also be
provided with a convex shape as shown in Fig. 4a, adapted to cooperate with a concave
bearing surface 16 of an attachment means (not part of the invention).

[0028] The support rail is mainly adapted to support the underside of a conveyor chain. Such
an example is shown as support rail 7 and comprises a straight or slightly convex upper
surface. In this example, the support rail is symmetric along both a vertical axis 21 and a
horizontal axis 20. This allows the support rail to be turned over such that both the upper and
the lower support surface can be used to support the conveyor chain. A support rail 8 may also
comprise a side support 13 and is in this example adapted to support the underside of a
conveyor chain and at the same time to support the side of the conveyor chain, such that the
conveyor is securely guided in a sideway direction. In this way, separate side guiding rails can
be omitted.

[0029] The support rail is preferably made from a polyethylene, such as HDPE with or without
additives. The upper and lower support surfaces are normally smooth, but it is also possible to
provide the support surfaces with a pattern, e.g. for reducing friction or noise further or for
providing dust removal from the bearing surface.

[0030] The support rail is held in place by a conveyor support rail attachment 3. The conveyor
support rail attachment comprises a plurality of attachment means 14, arranged spaced apart
along a centre axis 17 of the conveyor support rail attachment 3. The centre axis is parallel to
the moving direction of the conveyor chain and coincides in the shown example with the centre
of the support rail. The attachment means are arranged on separate transverse rods 4, such
that each transverse rod comprises only one attachment means 14 each for every conveyor
support rail attachment 3. In the example shown in Fig. 1 and Fig. 2, the conveyor comprises
three conveyor support rail attachments 3, one central conveyor support rail attachment and
two outer conveyor support rail attachments, where each outer conveyor support rail
attachment is arranged at an outer side of the conveyor. A support rail is preferably provided
with and end stop (not shown) at one end of the support rail, adapted to prevent the support
rail to displace in the longitudinal direction. The end stop may be e.g. a hole in the lower
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support surface, adapted to cooperate with a pin mounted on a transverse rod.

[0031] The attachment means 14 are arranged spaced apart along the longitudinal centre axis
17 such that every second attachment means is arranged on a left side of the centre axis with
a distance a, and every other attachment means is arranged on a right side of the centre axis
with a distance b. The inner width of the conveyor support rail attachment will thus equal the
distance a plus the distance b, as seen in a cut view projection according to Fig. 3a. In this
way, the support rail will be supported only on one side at each attachment means. In Fig. 2,
an example of the central conveyor support rail attachment is shown comprising four
attachment means 14. In this example, the first and the third transverse rods are provided with
attachment means 14 only at the left side of the centre axis 17, and the second and the fourth
transverse rods are provided with attachment means arranged only on the right side of the
centre axis 17.

[0032] Fig. 3a shows a cut view of a first example of a conveyor support rail attachment 3 with
a support rail 7. Here, the left attachment means of the first transverse rod and the right
attachment means of the second transverse rod can be seen, holding a support rail. In the
shown example, the distance a plus the distance b corresponds to the width ¢ of the waist 12
of the support rail and also of the inner width of the conveyor support rail attachment. In this
way, the support rail will be held in a straight manner by the attachment means. The
attachment means 14 may have a rounded or spherical outer surface, at least in the region
creating the bearing surface to the support rail. In this way, a minimized contact surface is
obtained, which minimizes the amount of contaminations that can hide at the contact surface.
This also simplifies the cleaning of the conveyor. In the shown example, the attachment means
is shaped as a sphere 18 having a shaft 15 which connects the sphere to the transverse rod. A
spherical attachment is of advantage e.g. when an attachment means is produced separately,
e.g. by turning in a lathe, and attached to the transverse rod e.g. by welding or gluing. The
manufacture of a conveyor support rail attachment is simplified by having rotational
symmetrical attachment means. Fig. 3b shows a horizontal cut view of a conveyor support rail
attachment, where the rounded bearing surface 16 of the spherical attachment 14 can be
clearly seen.

[0033] Fig. 4a shows a cut view of another example of a conveyor support rail attachment 3
with a support rail 7. Also in this example, the left attachment means of a first transverse rod
and the right attachment means of a second transverse rod are shown, holding a support rail.
In the shown example, which is not part of the invention, side sections 11 of the support rail 7
are convex. The bearing surface 16 of the attachment means 14 is concave, such that it
corresponds to the convex shape of the side section of the support rail. In the shown example,
the distance a plus the distance b corresponds to the width ¢ of the waist 12 of the support rail.
In this way, the support rail will be held in a straight manner by the attachment means. The
bearing surface 16 of the attachment means 14 may have a rounded or spherical shape at the
region creating the bearing surface to the support rail. In this way, a minimized contact surface
is obtained, which minimizes the amount of contaminations that can hide at the contact
surface. In the shown example, the attachment means is arc shaped. In this example, the
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attachment means are cast together with the transverse rod. Fig. 4b shows a horizontal cut
view of a conveyor support rail attachment, where the rounded bearing surface 16 of the arc
shaped attachment 14 can be clearly seen.

[0034] The attachment means may also have other shapes, but it is preferred that the bearing
surface to the support rail is rounded. It is e.g. possible to cast a transverse rod with
attachment means in one casting cycle. In such a case, it may e.g. be of advantage to let the
transverse rod and the attachment means have a somewhat flattened profile in order to save
material. The attachment means may be produced separately and may be e.g. welded to a
transverse rod.

[0035] The support rail is mounted in the conveyor support rail attachment from above. The
support rail is first inserted between the two first attachment means and is then bent somewhat
sideways back and forth such that it can be inserted between the other attachment means.

[0036] In another example, the distance a plus the distance b is less than the width ¢ of the
support rail. One purpose of using a relatively small difference is to provide a better hold of the
support rail, since the support rail will be somewhat preloaded in the sideway direction. It is
also possible to let the difference be larger, such that both distance a and distance b are zero
or even negative. The advantage of such an arrangement is that the support rail will be held in
a slight S-shape, which will reduce the wear on the underside of the conveyor chain.

[0037] The attachment means may be arranged on a transverse rod such that the same
transverse rod can be used for all longitudinal positions. By rotating the transverse rod 180
degrees between each longitudinal position, the attachment means will in this way be
positioned on either the left or the right side of the centre axis.

[0038] The conveyor support rail attachment and the support rail are preferably used for
hygienic purposes, where it is important that the conveyor does not comprise any hidden
spaces where contaminations, bacteria etc. can hide. Such conveyors must also be easy to
clean. By allowing the support rail to be mounted and removed from above, the cleaning of the
conveyor system is further simplified. It is also possible to clean the support rail and the
attachment means without dismounting the support rail, by slightly displacing the support rail
sideways such that a small gap is created between the support rail and an attachment means.
The bearing surface can now easily be cleaned.

[0039] The invention is not to be regarded as being limited to the embodiments described
above, a number of additional variants and modifications being possible within the scope of the
subsequent patent claims. The guide rail may have any size and may be made from any
suitable material.

REFERENCE SIGNS
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[0040]
1:
Conveyor
2:
Side wall
3:
Conveyor support rail attachment
4.
Transverse rod with attachment means
5:
Transverse rod
6:
Conveyor chain
7
Support ralil
8:
Side support rail
9:
Upper support surface
10:
Lower support surface
11:
Side section
12:
Waist
13:
Side support
14:
Attachment means
15:
Shaft
16:
Bearing surface of attachment means
17:
Centre axis
18:
Sphere
19:
Longitudinal direction
20:
Horizontal axis
21:

Vertical axis
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22:
Convex bearing surface
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Patentkrav

1. Transportindretning (1), omfattende mindst en transportindretningsstatte-
skinnefastgerelse (3) og mindst en stetteskinne (7, 8) omfattende en @vre stet-
teflade (9), en nedre statteflade (10) og to sidesektioner (11), der er tilpasset
til at samarbejde med underlagsflader (16) af fastgerelsesmidler (14) af trans-
portindretningsstatteskinnefastgarelsen (3), hvor en transportindretningsstet-
teskinnefastgerelse (3) omfatter en flerhed af fastgerelsesmidler (14), der er
anbragt i afstand fra hinanden langs med en langsgaende midterakse (17),
som er parallel med transportkeedens bevaegelsesretning, og at hvert andet
fastgerelsesmiddel (14) er anbragt pa en venstre side af midteraksen (17) med
en afstand (a), og hvert andet fastgerelsesmiddel (14) er anbragt pa en hajre
side af midteraksen (17) med en afstand (b), og hvor hvert fastgerelsesmiddel
(14) er forsynet med en underlagsflade (16), der er tilpasset til at ligge an mod
en sidesektion (11) af stetteskinnen (7, 8), kendetegnet ved, at statteskinnen
(7, 8) kun er understattet pa en side ved hvert fastgarelsesmiddel (14), og at
sidesektionerne (11) af en statteskinne er konkave.

2. Transportindretning ifelge krav 1, kendetegnet ved, at underlagsfladen
(16) af et fastgerelsesmiddel (14) er rundet.

3. Transportindretning ifalge krav 1 eller 2, kendetegnet ved, at underlagsfla-
den (16) af et fastgarelsesmiddel (14) er kugleformet.

4. Transportindretning ifelge et af de foregéende krav, kendetegnet ved,
at hvert fastgerelsesmiddel (14) er anbragt pa en separat tvaerstang (4).

5. Transportindretning ifelge krav 4, kendetegnet ved, at et fastgerelsesmid-
del (14) er stabt sammen med tveerstangen (4).

6. Transportindretning ifelge krav 4, kendetegnet ved, at et fastgerelsesmid-
del (14) er et separat fastgerelsesmiddel, der er svejset fast pa tvaerstangen

(4).
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7. Transportindretning ifelge et af kravene 4 til 6, kendetegnet ved, at en
tveerstang (4) omfatter en konveks understatningsflade (22), som er tilpasset
til at understatte en nedre understatningsflade (10) af en faringsskinne (7, 8).

8. Transportindretning ifalge et af kravene 1 til 7, kendetegnet ved, at afstan-
den (a) plus afstanden (b) svarer til bredden (c) af taljen (12) af en stgtteskinne
(7, 8).

9. Transportindretning ifalge et af kravene 1 til 7, kendetegnet ved, at afstan-
den (a) plus afstanden (b) er mindre end bredden (c) af taljen (12) af en stat-
teskinne (7, 8).

10. Transportindretning ifalge et af kravene 1 til 9, kendetegnet ved, at den
ovre statteflade (9) og den nedre stgtteflade (10) af en statteskinne (7, 8) er
konvekse.

11. Transportindretning ifalge et af kravene 1 til 10, kendetegnet ved, at stat-
teskinnen er symmetrisk langs med bade en vertikal akse (21) og en horisontal
akse (20).

12. Transportindretning ifalge et af kravene 1 til 10, kendetegnet ved, at en
statteskinne (8) omfatter en sideunderstatning (13).
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