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DESCRIPTION

Field of the Invention

[0001] The present invention is directed to a sprocket wheel and in particular a two part
sprocket wheel with special hygienic features.

Background of the Invention

[0002] Sprocket wheels are typically used in conveyor structures in order to transfer the drive
forces from the drive to the conveyor belt and in particular the type of belts which are known as
modular conveyor belts.

[0003] Modular conveyor belts of the type being assembled from a plurality of injection
moulded belt links are used in a number of industries, and particularly in the food
manufacturing industry special emphasis is put on the ability to be able to clean the conveying
structure thoroughly in order to avoid contamination and the like from the food stuffs being
transported on the conveyor and in particular from debris or other organic remains which may
become stuck or hidden in the conveying structure as such.

[0004] For this purpose this type of conveyor structures shall be designed such that all parts of
the conveyor are accessible in order to guarantee the thorough cleaning.

[0005] Another aspect with conveyor structures of this type is that if for some reason a
breakdown in the structure should occur resulting in downtime for the production line, it is
desirable to minimize this downtime by being able to replace the broken parts as quickly as
possible.

[0006] It is already well-known in the art that if a conveyor belt as such breaks, it is possible to
remove connection pins and replace broken connection pins or broken modular belt links and
then reassemble the conveyor belt simply by inserting the connection pins again and thereby in
a very easy and efficient manner repair the conveyor belt on site.

[0007] Another important part of the conveying structure is the sprocket wheels which are
arranged on the drive axle. The sprocket wheels usually have means to engage the underside
of the conveyor belt in order to transfer the drive forces from the drive motor via the drive axle
and the sprocket wheel to the conveyor belt such that the conveyor belt moves in a desired
direction.

[0008] Typically, the drive axle will have a polygon cross-section such as for example triangular
or square. The sprocket wheel suitable to be mounted on the axle will have a corresponding
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aperture such that the sprocket wheels may be inserted over the axle with a close fit such that
any torque in the axle will immediately be transferred to the edges of the aperture and thereby
to the sprocket wheel as such.

[0009] If the sprocket wheel fails, for example by engagement teeth falling off or the sprocket
wheel altogether breaking, it is necessary to disassemble the conveyor belt in order to be able
to remove the drive axle and slide the broken sprocket wheel off the axle and reinsert a new
sprocket wheel in the old one's place. After this, the drive motor and drive axle, sprocket
wheels and conveyor belts have to be reassembled making the conveyor structure ready for
conveying further materials.

[0010] In order to minimize the trouble caused by a broken sprocket wheel it is well-known to
use sprocket wheels having a plurality of parts which are suitable to be assembled around the
axle such that after having removed the broken sprocket wheel it is not necessary to dismantle
the entire conveying structure, but the broken sprocket wheel may be replaced by a multi-part
sprocket wheel which is assembled around the axle.

[0011] One example of such a multipart sprocket wheel is disclosed in EP2181947. This
document disclose a construction wherein the two engagement ridges of different pairs are
separated by a cut-out, and where parallel to the inner edge, a certain distance away from the
aperture, assembly flanges are provided, where each assembly flange is provided with an
aperture on either side of the web body, where the aperture is surrounded by an upstanding
circumferential ridge, the ridge on its distal end being provided with centering and engagement
means, such that as two sprocket wheel parts are assembled to a sprocket wheel, the
centering and engagement means on a first sprocket wheel part engages and centers the
corresponding centering and engagement means on the second sprocket wheel part, whereby
the apertures on the first and second sprocket wheel parts overlap, and assembly bolts may be
inserted in order to connect and fix the two parts of the sprocket wheel to each other. This
sprocket wheel, however, although easily fulfiling the requirements to replacing a broke
sprocket wheel very easily and substantially without the use of any tools has a drawback for
use in the food industry in that there are a number of closed or enclosed spaces which are
very difficult to clean and as such may be found to be unsuitable in certain applications where
high hygienic standards are required.

[0012] In the same applicants earlier published patent application CA 3 032 748 is disclosed a
two part sprocket wheel adapted to engage modular belt modules in a conveyor belt, where
said two part sprocket wheel comprises:

« two periphery elements, each periphery element having an outer edge and inner edge
and a web body there between, where sprocket teeth are provided on the outer edge,
and where the inner edge has an
engagement surface, and where each periphery element has means for being
connected and fastened to and adjacent periphery element, such that the two periphery
elements' outer edges form a full circle, said circle being arranged in a common plane
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wherein centrally in the sprocket wheel an aperture is provided, said aperture being
dimensioned to accommodate a substantially rectangular axle, where the longitudinal
axis of the axle is perpendicular to the common plane of the two part sprocket wheel.

Object of the Invention

[0013] Consequently, there is a need to provide a sprocket wheel construction which in
addition to providing the advantages of a multipart sprocket wheel with respect to replacement,
number of parts etc. also provides sufficient openings such that a thorough cleaning of the
sprocket wheel construction may be carried out in order to ensure and attain the hygienic
standard required by a multitude of applications, particularly in the food industry.

Description of the Invention

[0014] The present invention addresses this by providing a two part sprocket wheel adapted to
engage modular belt modules in a conveyor belt, where said two part sprocket wheel
comprises:

« two periphery elements, each periphery element having an outer edge and inner edge
and a web body there between, where sprocket teeth are provided on the outer edge,
and where the inner edge has an engagement surface, and where each periphery
element has means for being connected and fastened to and adjacent periphery
element, such that the two periphery elements' outer edges form a full circle, said circle
being arranged in a common plane, wherein centrally in the sprocket wheel an aperture
is provided, said aperture being dimensioned to accommodate a substantially
rectangular axle, where the longitudinal axis of the axle is perpendicular to the common
plane of the two part sprocket wheel, where each part of the sprocket wheel has four
engagement ridges, which engagement ridges when the sprocket wheel is mounted
around the axle will engage the axle, where a first pair of ridges are arranged orthogonal
to each other, and where a bent out section, connects the two engagement ridges,
where a second pair of engagement ridges is mirrored the first pair, such that the two
engagement ridges of different pairs being in the same plane are separated by a cut-
out, and where parallel to the inner edge, a certain distance away from the aperture,
assembly flanges are provided, where each assembly flange is provided with an
aperture on either side of the web body, where said aperture is surrounded by an
upstanding circumferential ridge, said ridge on its distal end being provided with
centering and engagement means, such that as two sprocket wheel parts are
assembled to a sprocket wheel, the centering and engagement means on a first
sprocket wheel part engages and centers the corresponding centering and engagement
means on the second sprocket wheel part, whereby the apertures on the first and
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second sprocket wheel parts overlap, and assembly bolts may be inserted in order to
connect and fix the two parts of the sprocket wheel to each other.

[0015] With this construction the sprocket wheel only touches the drive axle with the
engagement ridges and the sprocket wheel construction between the engagement ridges is
removed from the drive axle such that it is possible to flush and clean the areas around the
drive axle being partly covered by the sprocket wheel in an easy and accessible manner.

[0016] On the other hand, as the engagement ridges have a very limited engagement area in
order to contact the drive axle and thereby convey the torque forces from the drive axle to the
teeth of the sprocket wheel the engagement ridges are in very firm engagement with the drive
axles such that no material may be lost or hidden in the areas where the engagement ridges
are engaging the drive axles.

[0017] Furthermore, the circumferential ridges provided around the apertures in which the
assembly belts are positioned maintain a distance between the two halves of the sprocket
wheel again allowing for easy cleaning in these areas.

[0018] Furthermore, due to the pressure urged by the assembly bolts onto the centering and
engagement means being part of the ridges foresees that these are completely closed
volumes and therefore any debris or fluid will not be able to enter these connections and
apertures suitable to accommodate the bolts. Consequently, a substantially completely closed-
off space will be surrounding the connecting part of the bolts.

[0019] Further advantageous embodiments of the invention are evident from the appended
dependent claims.

Description of the Drawing

[0020] The invention will now be described with reference to the accompanying drawings
wherein

Figure 1
illustrates an assembled two part sprocket wheel;
Figure 2a
illustrates one type of periphery elements;
Figure 2b
illustrates two halves of the two part sprocket wheel overlapping each other;
Figure 3
illustrates a cross-section through an assembly of two sprocket wheel parts.
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Detailed Description of the Invention

[0021] In figure 1 is illustrated an assembled two part sprocket wheel 1 according to the
invention. The sprocket wheel 1 comprises two periphery elements 10, 11 where each
periphery element has an outer edge 13 and an inner edge 12. Between the outer edge 13
and the inner edge 12 is defined a web body which in the illustrated example is a solid section
but in other applications the web body 9 may be provided with cut-outs such that a spoke
structure is present, but under any circumstances the web body will be designed such that it
can transfer the torque forces from the drive axle (not illustrated) to the drive teeth 15 in order
to propel the conveying belt.

[0022] Each half of the two part sprocket wheel comprises means 16 suitable to connect the
two periphery elements 10, 11 such that the two periphery elements' outer edges will form a
substantially full circle which is comparable to a normal wheel. The periphery element's outer
edge 13 of both two periphery elements will when they are assembled be situated in a
common plane.

[0023] Centrally in the sprocket wheel is provided an aperture 20 which aperture has a size
suitable to accommodate a drive axle (not illustrated). A suitable drive axle for driving the
illustrated two part sprocket wheel will have a square cross-section such that the engagement
means will as will be explained further below engage and come into contact with all four sides
of the drive axle in order to transfer the torque forces from the drive axle to the conveyor belt.

[0024] In order to engage the drive axle the means 16 are provided in the shape of
engagement ridges 21, 22, 23, 24. The engagement ridges are arranged in pairs such that
each pair comprises two ridges arranges orthogonal to each other suitable to be arranged
around a 90 degree corner of the drive axle. That is to say that once the drive axle is inserted
through the aperture 20 in the sprocket wheel construction as depicted in figure 1, one
engagement ridge 21 of a pair will engage one side of the corner whereas the other
engagement ridge 22 of the same pair of engagement ridges 21, 22 will engage a side face
arranged at a 90 degree angle to the side face of the drive axle from which the first
engagement ridge 21 of the pair engages the drive axle. In this manner as depicted in figure 1
four pairs of engagement ridges will engage the drive axle with two engagement ridges on
each side face of a rectangular drive axle.

[0025] Furthermore, two engagement ridges 21, 22 of a pair will be arranged with a bent-out
section 25 between the ridges such that when the drive axle is inserted in the aperture 20 an
opening will be provided by the bent-out section 25 making it possible to thoroughly clean this
opening by flushing or spraying water through the space between the bent-out section 25 and
the corner of the drive axle. See also fig. 2a.

[0026] Furthermore, adjacent pairs of engagement ridges on each periphery element 11, 12
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will be separated by a relatively large cut-out 26, again in order to make flushing or jets of
water able to penetrate and thoroughly clean the area around the drive axle where the
sprocket wheel is arranged.

[0027] In order to assemble the two periphery elements 10, 11 making up the two part
sprocket wheel 1 assembly flanges 27, 28 are provided where in each assembly flange 27, 28
two apertures are provided, one on either side of the web body 9. In this manner, once the
periphery elements 10, 11 are brought up adjacent to each other the apertures in the assembly
flanges 27, 28 on each periphery element 10, 11 will overlap whereby it is possible to insert for
example a connection bolt 33 and tighten the two parts around the drive axle.

[0028] By tightening the bolts 33, i.e. two bolts on either side of the web body, the engagement
ridges 21, 22, 23, 24 of each periphery element 10, 11 will come into firm and solid
engagement with the drive axle thereby being able to transfer the torque forces from the drive
axle to the sprocket teeth 15 arranged along the outer edge 13 of the periphery elements 10,
11. At the same time the contact will hinder any foreign matter in being lodged between the
axle and the engagement ridges.

[0029] In figure 2 is illustrated a single periphery element 10, 11. The periphery elements are
identical such that it is only necessary to manufacture one type of periphery elements as they
are symmetrical around a common plane passing through the web body whereby it is possible
to assemble two identical periphery elements 10, 11 into a two part sprocket wheel.

[0030] The periphery element 10, 11 illustrated in figure 2 has a web body 9 and sprocket
teeth 15 as already discussed above. Furthermore, the assembly flanges 27, 28 are clearly
visible and it is clear that the assembly flanges as well as the engagement ridges 21, 22, 23,
24 extend a certain distance in the longitudinal direction of the drive axle (not illustrated) on
either side of the web body 9.

[0031] Furthermore, in the assembly flanges 27, 28 are provided apertures 30 which apertures
are surrounded by upstanding circumferential ridges 31. The circumferential ridges may be
provided on both assembly flanges 27, 28 or the circumferential flanges may be of different
design on one of the flanges such that as will be explained with reference to figure 3 when the
two upstanding circumferential ridges are assembled they will overlap each other in order to
centre and close off the space created by the overlapping apertures in order to hinder any
ingress of liquids or debris.

[0032] Alternatively, as is illustrated with reference to figure 2a one type of periphery elements
10, 11 may be provided with the upstanding circumferential ridge 31 whereas the other half of
the two part sprocket wheel may be provided with circumferential ridges 31' having a larger
diameter than the circumferential ridges 31 of the first part of the sprocket wheel whereby
when assembled the larger diameters of upstanding circumferential ridges 31' as illustrated in
figure 2b will overlap and enclose the circumferential ridges 31 of the first part thereby creating
a closed space 40 as illustrated in figure 3.
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[0033] Turning to figure 3 a cross-section through an assembly of two sprocket wheel parts is
illustrated. In this cross-section part of the drive axle 45 is illustrated and it is clear that the
engagement ridges 21, 22, 23, 24 are in close contact with the drive axle 45.

[0034] The bent-out section 25 clearly provides a relatively large opening 41 which may easily
be cleaned.

[0035] Furthermore, the assembly flanges 27, 28 including the centering and engagement
means 32, for example in the shape of upstanding circumferential ridges 31 are clearly visible.
Furthermore, a bolt 33 is illustrated having a head section 34 and provided with a nut 35 such
that by turning the nut relative to the thread provided on the bolt the two assembly flanges 27,
28 will be urges towards each other thereby clamping the drive axle by means of the
engagement ridges 21, 22, 23, 24 into a firm and torque conveying engagement.

[0036] In order to foresee that the apertures provided in order to accommodate the bolt 33 do
not accumulate debris or fluid, gaskets or seals 36 may be provided between the head and nut
respectively and the assembly flanges 27, 28. Likewise, a further seal 39 may be provided
between the centering and engagement means 32 in order to seal off the space 40.

[0037] As explained above an easy-to-clean and hygienically acceptable two part sprocket
wheel construction is provided by the present invention.
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PATENTKRAV

1. Todelt keedehjul (1) tilpasset til indgriben med moduleare bandmoduler i et transport-

band, hvor nevnte todelte kaedehjul (1) omfatter:

10

15

20

25

30

- to perifere elementer (10, 11), hvor hvert perifert element (10, 11) har en ydre
kant (13) og indre kant (12) og en kropsdel (9) derimellem, hvor kadehjuls-
tender (15) er tilvejebragt pa den ydre kant (13), og hvor den indre kant (12)
har en indgrebsflade, og hvor hvert perifert element (10, 11) har midler (16) til
at blive forbundet og fastgjort til et tilstadende perifert element (10, 11), sale-
des at de to perifere elementers ydre kanter (13) danner en hel cirkel, nevnte
cirkel er anbragt 1 et felles plan, og hvor der centralt 1 kaedehjulet (1) er tilve-
jebragt en dbning (20), naeevnte abning (20) er dimensioneret til at modtage en
i det vaesentlige rektanguler aksel, hvor akslens lengdeakse er vinkelret pa det
todelte kaeedehjuls (1) fzlles plan, kendetegnet ved, at hver del af kaedehjulet
(10, 11) har fire indgrebskamme (21, 22, 23, 24), hvilke indgrebskamme (21,
22, 23, 24), nar kadehjulet er monteret omkring akslen, vil ga i indgreb med
akslen, hvor et forste par kamme (21, 22) er anbragt vinkelret pa hinanden, og
hvor en udbgjet sektion (25) forbinder de to indgrebskamme (21, 22), hvor et
andet par indgrebskamme (23, 24) er spejlet af det forste par (21, 22), saledes
at de to indgrebskamme (22, 23) af forskellige par, der er i samme plan, er
adskilt af en udskaering (26), og hvor de er parallelle med den indvendige kant,
en vis afstand vek fra abningen (20), er der tilvejebragt monteringsflanger (27,
28), hvor hver monteringsflange er tilvejebragt med en abning (30) pa hver
side af kropsdelen (9), hvor navnte abning (30) er omgivet af en opretstaende
perifer kam (31), neevnte kam er tilvejebragt med centrerings- og indgrebsor-
ganer (32) pa sin distale ende, saledes at to keedehjulsdele (10, 11) er samlet til
et kedehjuls (1), centrerings- og indgrebsorganerne (32) pa en ferste keede-
hjulsdel (10) gar i indgreb og centrerer de tilsvarende centrering og indgrebs-
organer (32) pa den anden kadehjulsdel (11), hvorved abningerne (30) pa den
forste og anden kadehjulsdel (10, 11) overlapper hinanden, og monterings-
bolte (33) kan indsattes for at forbinde og fastgere de to dele af kaedehjulet til

hinanden.
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2. Todelt keedehjul (1) ifelge krav 1, hvor nevnte indgrebskamme (21, 22, 23, 24) straek-
ker sig en vis bestemt afstand vinkelret pa hver side af kropsdelen (9), en vis bestemt

afstand.

3. Todelt keedehjul (1) ifelge krav 1, hvor de periferiske kamme (31) danner en afstand
mellem de indvendige kanter (12) og monteringsflangerne (27, 28).

4. Todelt kaedehjul (1) ifelge krav 1, hvor de udbgjede sektioner (25) har en radius pa

mellem 5 mm og 25 mm.

5. Todelt kaedehjul (1) ifelge krav 1, hvor udskeringen (26) adskiller tilstodende kamme
med mellem 5 mm og 40 mm, og at udskaringen (26) straekker sig radialt mellem 5 mm

og 40 mm fra kammenes plan (22, 23).

6. Todelt kaedehjul (1) ifelge krav 1, hvor monteringsbolten (33) omfatter en hovedsek-
tion (34) og en metrik (35), og hvor en elastisk pakning (36) er tilvejebragt mellem
hovedsektionen (34) og monteringsflangen (27) og metrikken (35) og monteringsflan-
gen (27).

7. Todelt kaedehjul (1) ifelge krav 1 eller 6, hvor en pakning eller tetning (39) er tilve-

jebragt mellem indgrebsorganerne (32) af de to keedehjulsdele, nar de er samlet.
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DRAWINGS




DK/EP 3768618 T3




DK/EP 3768618 T3

Biam iam sm amemac am ame mme iamt s a e tmn mam man aan mnn mas mnt mnt tmms an amn.ina mam me mms mme ane




	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - CLAIMS
	Page 11 - CLAIMS
	Page 12 - DRAWINGS
	Page 13 - DRAWINGS
	Page 14 - DRAWINGS

