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DESCRIPTION

BACKGROUND OF THE INVENTION

[0001] The invention relates generally to power-driven conveyors and, more particularly, to
support rollers and other accessories used in a conveyor system.

[0002] Endless conveyor belts are widely used in many industries to move, sort, carry, store or
process items. Conveyor belts are generally trained around a drive, such as a sprocket, and
one or more idler rollers to form a circuit or loop comprising an infeed, upper carryway, outfeed
and a lower returnway. Articles are conveyed atop the conveyor belt supported along an upper
carryway. The conveyor belt returns along a lower returnway. To minimize the maximum sag of
the belt in the returnway, supports, such as return shoes or rollers, are often used. Acommon
returnway support includes a set of doughnut-shaped rollers mounted for free rotation on a
round shaft. Because the rollers are free to rotate, they produce lower friction in contact with
the belt than do static supports, such as shoes. But one problem associated with the returnway
rollers is their tendency over time to migrate axially along the shaft under the influence of
forces from the belt. Migration of the doughnut rollers can cause belt misalignment and noise.

[0003] Conventionally, rollers, such as returnway rollers, have a central, cylindrical bore hole
for mounting the roller on a round shaft or axle having a diameter that is slightly smaller than
the diameter of the cylindrical bore hole. Various schemes have been used to prevent rollers
from migrating along the shaft. Shaft clamps and hose clamps are effective, but are expensive
and labor-intensive to install. Duct tape on the shaft flanking the doughnut rollers can be
effective, but is not aesthetically pleasing. Spring-tension clips, like those used to connect the
clevis at the bottom of the lift rod to the pivot rod of the stopper in a bathroom sink, have also
been used. But lateral pressure by a doughnut roller against such a spring-tension clip with its
outwardly bent arms tends to release the bite of the clip on the shaft and allow the roller to
push the clip along the shaft.

[0004] US 2013/051865 A1 discloses a magnet roller comprising: a single metal shaft member,
and a pair of first and second semi cylindrical resin magnet members each of which is shorter
than the metal shaft member and has a first or second annular portion integrally provided at
one end portion thereof.

SUMMARY OF THE INVENTION

[0005] A support roller for a conveyor belt comprises a nonlinear bore hole for mounting the
support roller on a shaft. The nonlinear bore hole is designed to constrain the support roller to
an operational portion of the shaft.
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[0006] According to one aspect, a roller for a conveyor comprises an annular body having a
first face, a second face and a peripheral outer surface and a nonlinear bore hole extending
through the annular body from the first face to the second face for receiving a shaft.

[0007] According to another aspect, a roller for a conveyor comprises an annular body having
a first face, a second face and a peripheral outer surface and a bore hole comprising a central
cylindrical portion extending from the first face to the second face, a first slot in communication
with the central cylindrical portion and the first face, and a second slot in communication with
the central cylindrical portion and the second face, the second slot unaligned with the first slot.

[0008] According to another aspect, a combination roller and shaft comprises a shaft having a
roller-receiving portion and a main portion and a roller comprising a nonlinear bore hole
mounted on the roller-receiving portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The disclosed systems and methods can be understood with reference to the following
drawings. The components in the drawings are not necessarily to scale.

FIG. 1 is an isometric view of a returnway of a conveyor including rollers having nonlinear bore
holes according to an embodiment of the invention;

FIG. 2 shows an embodiment of a conveyor roller having a nonlinear bore hole according to an
embodiment of the invention;

FIG. 3 shows a conveyor shaft suitable for use with the conveyor roller of FIG. 2;

FIG. 4 is a front view of the conveyor roller of FIG. 2;

FIG. 5 is a side view showing the shape of the nonlinear bore hole of the roller of FIG. 2;
FIG. 6 shows the roller of FIG. 2 in an operational position mounted on the shaft of FIG. 3;
FIGS. 7-11 show the steps involved in removing the roller of FIG. 6 from the shaft of FIG. 6;

FIG. 12 is an isometric view of a conveyor roller having a nonlinear bore hole according to
another embodiment of the invention;

FIG. 13 is a front view of the roller of FIG. 12;
FIG. 14 is a top view of the roller of FIG. 12;
FIG. 15 is a cross-sectional view of the roller of FIG. 12 through line A-A,;

FIGS. 15-20 show the steps involved in mounting the roller of FIG. 12 on a shaft according to
an embodiment of the invention;
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FIGS. 21-24 show various examples of a nonlinear track portions for a roller having a nonlinear
bore hole according to alternate embodiments of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0010] A conveyor employs a roller having a bore hole designed to self-retain the roller on a
selected portion of a shaft. The invention is be described relative to certain illustrative
embodiments, though the invention is not limited to these embodiments.

[0011] FIG. 1 is an isometric view of a returnway of a conveyor including rollers supporting a
conveyor belt, the rollers having nonlinear bore holes to facilitate retention of each roller on a
shaft. The conveyor belt 10 forms a carryway 11 traveling on carryway rails 12 and a returnway
13 below the carryway in which the conveyor belt is supported by returnway support rollers 20
mounted on a shaft 30. The shaft 30 is connected to a frame and may be rotationally fixed,
while the support rollers rotate freely on the shaft. The shaft 30 and returnway support rollers
20 are configured to constrain the returnway support rollers 20 to select sections of the shaft
30. Various embodiments of a self-retaining returnway support roller 30 are described below,
though the invention is not limited to these embodiments. In addition, the invention is not
limited to rollers in a returnway of a conveyor, but can apply to any roller that is rotationally
mounted on a shaft.

[0012] FIG. 2 shows an embodiment of a roller 120 having a nonlinear bore hole 140 to retain
the axial position of the roller on a shaft. The illustrative roller 120 is a returnway support roller
in a conveyor, but the invention is not so limited, and can comprise any roller used in a
conveying system. FIG. 3 shows a shaft 130 suitable for use with the roller 120.

[0013] The illustrative roller 120 has a disc portion comprising a first circular face 121, a
second circular face 122 and a peripheral outer surface 123 between the two faces 121, 122.
The illustrative nonlinear bore hole 140 comprises two offset, overlapping slots 141, 151. The
first slot 141 is formed in the first face 121 and the second slot is formed in the second face
122.

[0014] As shown in FIG. 4, the first slot 141 of the roller 120 is a rounded slot, having the
shape of a stadium, though the invention is not so limited. The slot 141 is formed by a first
curved wall 143 having a center of curvature that coincides with the central axis 124 of the disc
portion. The slot 141 extends towards the peripheral outer surface 123 and terminates in a
second curved wall 144, with straight walls 146, 147 connecting the curved end walls 143, 144.

[0015] The second slot 151 is formed in the second face 122. The second slot 151 also takes
the form of a stadium, with a portion overlapping the first slot 141 to form a cylindrical opening
extending from the first face 121 to the second face 122. A first curved surface 153 of the
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second slot also has a center of curvature coinciding with the central axis 124 of the disc
portion. The second slot 151 extends out towards the peripheral portion 123. The second slot
151 is 180° out of phase with the first slot 141.

[0016] Referring to FIG. 5, the illustrative nonlinear bore hole 140 extending from the first face
to the second face can be described as having a central cylindrical opening 125 having a
consistent cross section (the portion where the slots overlap) and two offset slots (portions of
141, 151 that do not form part of the central cylindrical opening 125) extending from the central
cylindrical opening. The central cylindrical opening 125 extends from the first face 121 to the
second face 122 along axis 124.

[0017] The illustrative nonlinear bore hole 140 has an overall shape that is rotationally
symmetric. As shown in FIG. 5, the bore hole 140 is rotationally symmetric about an axis 127
that is halfway between the two faces 121, 122 and is at the geometric center of the disc. The
axis 127 extends perpendicular to the axis 124 of the disc. The nonlinear bore hole 140 is
rotationally symmetric about the axis 127 by a factor of 2. Rotation of the shape about the axis
127 by 180° results in the same shape.

[0018] Referring back to FIG. 2, the shaft 130 comprises a roller-receiving portion 131 and
offset portions 132, 133. The offset portions 132, 133 form crescent-shaped walls 134 aside
the roller-receiving portion 131.

[0019] FIG. 6 shows the roller 120 mounted on the shaft 130 via the nonlinear bore hole 140.
The roller-receiving portion 131 extends through the central cylindrical opening 125, with the
crescent-shaped walls 134 adjacent the roller faces 121, 122 to prevent or reduce or limit axial
movement of the roller 120 on the shaft 130. The roller 120 can rotate freely on the roller-
receiving portion 131 of the shaft.

[0020] FIGS. 7-11 show the steps for removing the roller 120 from the shaft 130. In FIGS. 7-
10, a 90° segment of the roller 120 has been removed for demonstration purposes. First, the
offset portion 133 of the shaft 130 is aligned with the peripherally outer portion of the slot 151,
while the roller-receiving portion 131 remains in the cylindrical portion. Then, as shown in FIG.
8, the offset portion 133 is pushed through the second slot 151 until the wall 134 abuts the
inner surface of the slot, causing the roller-receiving portion 131 to emerge from the first face
121. Next, as shown in FIG. 9, the shaft 130 is shifted down in the bore hole 140, so that the
roller-receiving portion 131 is seated in the peripheral outer portion of the slot 141and the
offset portion is in the central cylindrical opening 125. Then, as shown in FIG. 10, the portions
131 and 133 can be pulled out of the bore hole 140, and as shown in FIG. 11, the roller 120
removed entirely from the shaft 130. The nonlinear shape of the bore hole 140 and the
nonlinear shape of the shaft 130 cooperate to prevent removal of the roller 120 from the shaft
130 during normal operation, while allowing rotation of the roller on the roller-receiving portion
131 of the shaft.

[0021] FIGS. 12-15 illustrate another embodiment of a roller 220 having a nonlinear bore hole
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240 to constrain the roller on an operational portion of a shaft. The roller 220 comprises an
annular disc having a first face, an opposite second face and a peripheral outer surface. The
nonlinear bore hole 240 comprises a central cylindrical portion 241 configured to seat a
rotation portion of a shaft and a nonlinear track portion 242 in communication with the central
cylindrical portion. Both the central cylindrical portion 241 and the nonlinear track portion 242
extend from the first face to the opposite second face. Similar to the central cylindrical opening
125, the central cylindrical portion 241 extends along a central axis 243 about which the roller
220 rotates.

[0022] The illustrative nonlinear track portion 242 is a v-shaped slot having a first leg 245 that
extends transversely from a first roller face 221 towards the axial center of the roller. A second
leg 246 extends transversely from the second roller face 222 towards the axial center of the
roller (halfway between the first roller face 221 and the second roller face 222). The nonlinear
track 242 has mirror image symmetry about the axial center of the roller, though the invention
is not limited.

[0023] While the illustrative track portion is v-shaped, formed by two transverse legs or slots
converging at a nadir 247, the invention is not so limited. For example, the track could be U-
shaped, W-shaped, or S-shaped, or have another suitable shape that allows constraint of the
roller on a shaft. Alternatively, the track portion 242 can lack mirror image symmetry and-or
rotational symmetry, but is otherwise configured to constrain a roller on a select portion of a
shaft.

[0024] FIGS. 16-20 show the steps of mounting the roller 220 on a shaft 230 configured to
constrain the roller according to an embodiment of the invention. The shaft 230 includes a
main body configured to be received in the central cylindrical portion 241 of the roller 220 and
protrusions 232, 233 that are spaced apart by slightly more (L++) than the axial length L of the
roller 220.

[0025] In FIG. 16, the shaft 230 is pushed through the bore hole 240 until a first protrusion 232
abuts the first face 221. The protrusion 232 is placed adjacent the opening to the track 242.
The shaft 230 is continued to push forward until the protrusion 232 enters the track 242. As
shown in FIG. 17, the shaft 230 is rotated in direction R about its central axis 231 while
continuing to push forward, causing the protrusion 232 to enter into and travel down the first
leg 245 of the track 242. The protrusion 232 continues to travel down the track with pushing
and twisting of the shaft until it bottoms out at the nadir 247, as shown in FIG. 18. Then, the
shaft is rotated in an opposite direction R', while continuing to push the shaft through the
opening 241, causing the protrusion 232 to enter the second leg 246 of the track. The shaft
230 continues to rotate and push through the bore hole until the first protrusion 232 emerges
from the second leg 246, as shown in FIG. 20. In FIG. 20, the roller 220 is fully mounted on the
operational portion of the shaft 230, i.e., the portion between protrusions 232, 233. In this
position, the protrusions 232, 233 straddle the roller, abutting faces 222, 221, respectively,
while allowing the roller to freely rotate on that roller-receiving portion.
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[0026] When the roller 220 rotates in an operational direction Ro, the roller 220 is constrained
between the two protrusions 232, 233 by the configuration of the nonlinear bore hole 240. The
transverse direction of the legs 245, 246 in the track 245 prevents the roller from migrating
from the operational portion of the shaft, as the protrusions 232, 233 cannot enter the track
245 when the roller rotates in the operational direction Ro. However, rotation of the roller in the
opposite direction, combined with pushing or pulling of the shaft in the axial direction may allow
one of the protrusions 232, 233 to enter the track 245, intentionally dislocating the roller from
its operational position on the roller-receiving portion of the shaft between the two protrusions
232, 233.

[0027] As described above, the nonlinear track of the roller bore hole can have any suitable
embodiment suitable for constraining a roller during operation. For example, in one
embodiment only one or both end portion of the track that abut a roller face is-are transverse,
with an interior portion of the track straight, transverse, rounded or otherwise configured. FIGS.
21-24 show various alternative embodiments of a nonlinear track portion forming a portion of a
nonlinear bore hole in a roller suitable for constraining the roller to an operational portion of a
shaft, though the invention is not limited to these embodiments. For example, as shown in FIG.
21, a nonlinear track 342 of a roller bore hole can include two transverse legs 345, 346 and a
central straight portion 347. Another nonlimiting embodiment in FIG. 22 shows a nonlinear
track 442 having various transverse portions connected by curves, without requiring mirror
image or rotational symmetry. FIG. 23 shows an S-shaped nonlinear track portion 542 of a
roller bore hole according to another embodiment of the invention. FIG. 24 shows an
exemplary nonlinear track portion 642 of a roller bore hole comprising a central straight portion
647 and two curved end portions 645, 646 extending from front and rear faces of the roller to
the central straight portion. Various other embodiments of nonlinear bore holes can be used to
provide a self-retaining roller.

[0028] Although the invention has been described in detail with respect to an exemplary
version, other versions are possible. So, as these few examples suggest, the scope of the
claims is not meant to be limited to the exemplary embodiments described in detail.
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PATENTKRAV

1. En rulle (220) til en transporter, omfattende:

et ringformet legeme med en farste flade (221), en anden flade (222) og
en periferisk yderflade; og

et ikke-lineeert borehul (240), som streekker sig gennem det ringformede
legeme fra den ferste flade til den anden flade med henblik pa modta-
gelse af en aksel (230);

hvorved det ikke-linegere borehul (240) omfatter:

et centralt, cylindrisk afsnit (241), konfigureret til at veere seede
for et rotationsafsnit af en aksel og streekkende sig fra den far-
ste flade (221) til den anden flade (222) langs en central akse
(243), omkring hvilken rullen (220) roterer; og

et ikke-lineaert sporafsnit (242) i forbindelse med det centrale,
cylindriske afsnit (241), hvorved det ikke-linesere sporafsnit
(242) omfatter et farste tvaergaende ben (245), der straekker sig
fra den farste flade (221) hen imod den anden flade (222) og er
I forbindelse med det centrale, cylindriske afsnit (241), og et
andet tvaergaende ben (246), som straekker sig fra den anden
flade (222) hen imod den farste flade (221) og i forbindelse med

det centrale, cylindriske afsnit (241).

2. Rulle (220) ifelge krav 1, hvorved det ikke-linesere sporafsnit (242) er v-

formet.

3. Rulle (220) ifelge krav 1, hvorved det ikke-linegere borehul (240) har spejlbil-

ledsymmetri.

4. Rulle (120) til en transporter, omfattende:
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2

et ringformet legeme med en farste flade (121), en anden flade (122) og
en periferisk yderflade (123); og

et borehul (14), der streekker sig fra den farste flade (121) til den anden
flade (122), hvilket borehul (140) omfatter en elliptisk, farste slids (141),
som er dannet i den ferste flade (121), med en ferste, buet veeg (143)
med et krumningscentrum, der er sammenfaldende med en central ak-
se (124) i det ringformede legeme, en anden buet veeg (144), som er
neermere ved den periferiske yderflade end den ferste, buede veeg
(143), samt retlinjede sideveegge (146, 147) der forbinder den farste,
buede veeg (143) og den anden, buede vaeg (144), hvilket borehul (140)
ydermere omfatter en ellipseformet, anden slids (151), som er dannet i
den anden flade (122), hvorved den anden slids (151) omfatter en far-
ste buet vaeg (153), med et krumningscentrum, der er sammenfaldende
med den centrale akse (124) for det ringformede legeme, hvorved den
anden slids (151) overlapper og er faseforskudt 180° i forhold til den
forste slids (141), sa der dannes en cylindrisk abning (125), som streek-
ker sig fra den farste flade (121) til den anden flade (122).

5. Rulle (120) ifelge krav 4, hvorved borehullet (140) er rotationssymmetrisk
omkring en akse (127), som ligger halvvejs mellem den fagrste flade (121) og

den anden flade (122) og er geometrisk centrum for det ringformede legeme.

6. Kombination af rulle (220) og aksel (230), omfattende:

en cylindrisk aksel (230) med et rulle-modtagende afsnit mellem et far-
ste fremspring (232) og et andet fremspring (233) samt et hovedafsnit;

en rulle (220), omfattende en ringformet skive med en ferste flade
(221), en modstaende, anden flade (222), en periferisk yderflade og et
ikke-lineeert borehul (240), der er monteret pa det rulle-modtagende af-
snit, hvilket ikke-linegere borehul (240) omfatter et centralt, cylindrisk af-
snit (241), som streekker sig fra en farste flade (221) til den anden flade
(222), og et ikke-lineeert sporafsnit (242) til modtagelse af det farste
fremspring (232), hvilket ikke-linegere sporafsnit (242) omfatter et ferste
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tveergaende ben (245), der straekker sig pa tveers fra den ferste flade
(221) hen imod et aksialt centrum for rullen (230), og et andet tveerga-
ende ben (246), som streekker sig pa tveers fra den anden flade (222)

hen imod det aksiale centrum for rullen (230).

7. Kombination af rulle (220) og aksel (230) ifelge krav 6, hvorved det fagrste
fremspring (232) har en afstand til det andet fremspring (233) med en distance

(L++) der er lidt starre end en aksial leengde (L) af rullen (220).

8. Kombination af rulle (220) og aksel (230) ifelge krav 6, hvorved det farste og
det andet tveergaende ben (245, 246) konvergerer i det aksiale centrum for rul-
len (220).

9. Kombination af rulle (220) og aksel (230) ifelge krav 6, hvorved det farste
fremspring (232) ligger an mod den farste flade (221) pa rullen (220), og det
andet fremspring (233) ligger an mod den anden flade (222) pa rullen (220).



DK/EP 3665105 T3

DRAWINGS
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