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Description

BACKGROUND

[0001] Overhead trolley conveyor systems are used in
a variety of settings in manufacturing and fabricating
plants (automotive assembly lines, paint finishing lines,
etc.), as well as in food processing plants. A typical con-
veyor system includes a track, a number of trolley as-
semblies riding on the track, and a drive mechanism that
moves the trolleys along the track. A basic trolley assem-
bly includes one or more trolley wheel assemblies that
ride on the track and some form of bracket capable of
suspending an item from the track. Different trolley wheel
assemblies are used depending upon the particular set-
ting and performance requirements, but in general a trol-
ley wheel assembly includes a wheel with some form of
bearing assembly.
[0002] During use, the trolley assemblies are subject-
ed to a variety of environments in which the wheel as-
semblies can get dirty over a period of time. Trolley per-
formance can degrade as the bearing assemblies be-
come dirty. In many cases, debris and other contami-
nants within a bearing assembly can reduce the opera-
tional quality or life of the bearing assembly. Some trolley
assemblies have closed, sealed, or shielded bearing as-
semblies that seek to prevent debris from entering the
bearing assembly and degrading the bearing operation.
Such bearing assemblies, however, can be difficult to
maintain, difficult to relubricate, and/or they may not op-
erate as effectively as open bearings. Moreover, when
debris does enter such a bearing assembly, the debris
can be extremely difficult to remove. When open bearing
assemblies are used, periodic cleaning (e.g., through
manual or automatic washing, such as spraying with wa-
ter containing a cleaning or sterilizing agent) may be re-
quired.
[0003] DE 2232752 discloses a wheel assembly for a
conveyor system, comprising a wheel with first and sec-
ond faces and a circumferential rolling surface.

SUMMARY OF THE INVENTION

[0004] In certain embodiments, the invention provides
a trolley wheel assembly for use in a conveyor system.
In the present embodiments, the trolley wheel assembly
comprises a wheel having a central opening through
which an axis of the wheel passes, a hub positioned with-
in the central opening, the hub optionally having a thread-
ed shaft (or another fastener, such as a rivet stake or the
like) for coupling the hub to a trolley bracket assembly
forming part of the conveyor system, and an open bearing
assembly positioned within the central opening between
the wheel and the hub. The bearing assembly provides
relative rotational movement between the wheel and the
hub. The wheel comprises a first face, a second face,
and a circumferential rolling surface. In the present em-
bodiments, the first and the second faces have inner

boundaries (e.g., inner edges or inner edge regions) ad-
jacent to the central opening, and at least one of the faces
has one or more surface features configured to facilitate
(e.g., direct) flow of a fluid toward the open bearing as-
sembly when cleaning the open bearing assembly. In
some (but not all) of the present embodiments, the wheel
assembly includes an inner race, outer race, and bearing
members having a particularly desirable hardness ar-
rangement (preferably so as to provide an externally vis-
ible replacement indicator), the details of which are de-
scribed elsewhere in this disclosure.
[0005] Some embodiments of the invention provide a
trolley wheel assembly for use in a conveyor system. In
the present embodiments, the trolley wheel assembly
comprises a wheel having a central opening, an outer
race positioned within the central opening, an inner race
positioned within the outer race, a plurality of bearing
members positioned in a single row between the inner
race and the outer race (the bearing members providing
relative rotational movement between the inner race and
the outer race; the inner race and the outer race providing
a raceway containing the bearing members such that the
bearing members and the raceway are accessible from
an environment surrounding the trolley wheel assembly),
a hub coupled to the inner race, and directing means for
directing a fluid into the raceway for cleaning the raceway
and the bearing members. In some of the present em-
bodiments, the wheel is coupled to (e.g., joined to, so as
to rotate together with) the outer race, the hub is joined
to (e.g., so as to rotate together with) the inner race, and
the hub has a shaft (optionally a threaded shaft or another
fastener, such as a rivet stake or the like), e.g., for cou-
pling the hub to a trolley bracket assembly forming part
of the conveyor system. In some (but not all) of the
present embodiments, the wheel assembly includes an
inner race, outer race, and bearing members having a
particularly desirable hardness arrangement (preferably
so as to provide an externally visible replacement indi-
cator), the details of which are described elsewhere in
this disclosure.
[0006] Certain embodiments provide a trolley assem-
bly of a conveyor system. In the present embodiments,
the trolley system comprises a support member for sup-
porting an item being moved by the conveyor system,
first and second trolley brackets coupled to the support
member, and first and second trolley wheel assemblies
coupled to the first and the second trolley brackets, re-
spectively, for providing rolling engagement of the trolley
assembly with a track of the conveyor system. In the
present embodiments, each trolley wheel assembly in-
cludes a wheel having a central opening, a hub positioned
within the central opening (the hub optionally having a
shaft or another fastener coupling the hub to the first or
second trolley bracket), and an open bearing assembly
positioned within the central opening between the wheel
and the hub. The bearing assembly provides relative ro-
tational movement between the wheel and the hub. The
wheel comprises a first face, a second face, and a rolling
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surface. In the present embodiments, the first and the
second faces having inner edges (or inner boundaries or
inner edge regions) adjacent to the central opening, and
at least one of the faces has one or more surface features
configured to facilitate (e.g., direct) flow of a fluid toward
the open bearing assembly when cleaning the open bear-
ing assembly. In some (but not all) of the present em-
bodiments, the wheel assembly includes an inner race,
outer race, and bearing members having a particularly
desirable hardness arrangement (preferably so as to pro-
vide an externally visible replacement indicator), the de-
tails of which are described elsewhere in this disclosure.
[0007] Some embodiments provide a method of wash-
ing a trolley wheel assembly of an overhead conveyor
system. In the present method, the trolley wheel assem-
bly comprises a wheel and an open bearing assembly.
The wheel has a first face, a second face, and a rolling
surface. At least one of the first and the second faces
has a funnel configuration shaped to direct fluid toward
the open bearing assembly for cleaning the open bearing
assembly. The method comprises spraying fluid at the
wheel face having the funnel configuration so as to direct
the sprayed fluid into the open bearing assembly, thereby
flushing the open bearing assembly with sprayed fluid.
In some of the present embodiments, the wheel face hav-
ing the funnel configuration has a plurality of channels
extending from an outer edge region of the first face to-
ward the open bearing assembly. Additionally or alterna-
tively, the funnel configuration can optionally have a plu-
rality of ribs extending toward the open bearing assem-
bly. Preferably, the wheel face having the funnel config-
uration is angled axially inward from an outer edge region
of that wheel face toward an inner boundary of that wheel
face. In some of the present embodiments, each wheel
face is angled axially inward from an outer edge region
of the wheel face toward an inner boundary of the wheel
face, such that sprayed fluid is directed into the open
bearing assembly and fluid that thereby enters the bear-
ing assembly can flow freely downwardly along either
face of the wheel. In some (but not all) of the present
embodiments, the wheel assembly includes an inner
race, outer race, and bearing members having a partic-
ularly desirable hardness arrangement (preferably so as
to provide an externally visible replacement indicator),
the details of which are described elsewhere in this dis-
closure.
[0008] Certain embodiments provide a trolley wheel
assembly for use in a conveyor system. In the present
embodiments, the trolley wheel assembly comprises a
wheel having a central opening, an outer race positioned
within the central opening, an inner race positioned within
the outer race, and a plurality of bearing members (op-
tionally balls) positioned in a single row between the inner
race and the outer race. The bearing members provide
relative rotational movement between the inner race and
the outer race. The inner race and the outer race provide
a raceway containing the bearing members. In the
present embodiments, the trolley wheel assembly can

optionally have an externally visible replacement indica-
tor characterized by the trolley wheel assembly wearing
to a condition in which the inner and outer races contact
each other, at which point the bearing assembly has only
a minor percentage of its useful life remaining. In embod-
iments of this nature, the inner race, outer race, and bear-
ing members desirably all comprise metal, with the inner
race and the bearing members having greater hardness
than the outer race (the inner race and the bearing mem-
bers optionally have a Rockwell C scale hardness of
48-60, while the outer race optionally has a Rockwell C
scale hardness of 28-32). In some (but not all) of the
present embodiments, the trolley wheel assembly in-
cludes directing means, as detailed elsewhere in this dis-
closure, for directing a fluid into the raceway for cleaning
the raceway and the bearing members. If desired, the
outer race, inner race, and bearing members can collec-
tively form an open bearing assembly, and the open bear-
ing assembly can have a flow-through area of at least
11.6 mm2 (0.018 square inch). Such an open bearing
assembly can optionally have a gap into which fluid can
be sprayed, and the gap can advantageously have a
width of at least 1.8 mm (0.07 inch). In some cases, the
bearing members are the only things in the gap that re-
duce flow-through area. The trolley wheel assembly can
optionally have a ratio of gap width to wheel radius of at
least 0.04. If desired, the gap can have a total area of
which flow-through area accounts for at least 5%, both
of these areas being measured in a plane perpendicular
to the wheel’s axis. In some (but not all) of the present
embodiments, the wheel has at least one face (optionally
both faces) with one or more surface features (as detailed
elsewhere in this disclosure) configured to facilitate (e.g.,
direct) flow of a fluid toward the open bearing assembly
when cleaning the open bearing assembly. In some (but
not all) of the present embodiments, the wheel has at
least one face (optionally two faces) with a funnel con-
figuration (as detailed elsewhere in this disclosure)
shaped to direct fluid toward the open bearing assembly
for cleaning the open bearing assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The following drawings are illustrative of partic-
ular embodiments of the present invention and therefore
do not limit the scope of the invention. The drawings are
not necessarily to scale (unless so stated) and are in-
tended for use in conjunction with the explanations in the
following detailed description. Embodiments of the
present invention will hereinafter be described in con-
junction with the appended drawings, wherein like nu-
merals denote like elements.

FIGS. 1A and 1B are perspective views of a trolley
wheel assembly according to an embodiment of the
invention.

FIG. 1C is a side view of the trolley wheel assembly
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of FIGS. 1A and 1B.

FIG. 1D is a cross-sectional view of the trolley wheel
assembly of FIGS. 1A and 1B.

FIG. 2A is a perspective view of an outer race ac-
cording to an embodiment of the invention.

FIG. 2B is a side view of the outer race of FIG. 2A.

FIG. 2C is a cross-sectional view of the outer race
of FIG. 2A.

FIG. 3A is a perspective view of an inner race mem-
ber according to an embodiment of the invention.

FIG. 3B is a side view of the inner race member of
FIG. 3A.

FIG. 3C is a cross-sectional view of the inner race
member of FIG. 3A.

FIG. 3D is a cross-sectional view of an inner race
incorporating the inner race member of FIG. 3A ac-
cording to an embodiment of the invention.

FIG. 4A is a perspective view of a hub according to
an embodiment of the invention.

FIG. 4B is an end view of the hub of FIG. 4A.

FIG. 4C is a cross-sectional view of the hub of FIG.
4A.

FIG. 5A is a side view of a wheel according to an
embodiment of the invention.

FIGS. 5B and 5C are cross-sectional views of the
wheel of FIG. 5A.

FIG. 6 is a cross-sectional view of a trolley assembly
positioned on a track according to an embodiment
of the invention.

FIG. 7 is a schematic illustration of a method for
washing a trolley wheel assembly of an overhead
conveyor system in accordance with certain embod-
iments of the invention.

FIG. 8A is a cross-sectional view of a trolley assem-
bly on a track according to certain embodiments of
the invention, the wheel assemblies here being at a
replacement stage.

FIG. 8B is a side view of the wheel assembly of FIG.
8A, showing contact between inner and outer races
of the wheel assembly.

FIG. 9 is a cross-sectional view of a trolley assembly
on a track in accordance with certain embodiments
of the invention wherein the wheel configuration
does not involve a tapered wash-through design.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0010] The following detailed description is exemplary
in nature and is not intended to limit the scope, applica-
bility, or configuration of the invention in any way. Rather,
the following description provides some practical illustra-
tions for implementing exemplary embodiments of the
present invention. Examples of constructions, materials,
dimensions, and manufacturing processes are provided
for selected elements; all other elements employ that
which is known to those of ordinary skill in the field of the
invention. Those skilled in the art will recognize that many
of the noted examples have a variety of suitable alterna-
tives.
[0011] FIGS. 1A and 1B show front and back perspec-
tive views, respectively, of a trolley wheel assembly 10
according to an embodiment of the invention. The trolley
wheel assembly 10 includes a wheel 12, a bearing as-
sembly 14, and a hub 16. The illustrated hub 16 has a
shaft 18 for coupling the trolley wheel assembly 10 to a
trolley bracket, which forms part of a trolley assembly.
Rather than the illustrated threaded shaft 18, the hub can
be fastened with (or coupled to) a trolley bracket by other
fasteners, such as a rivet stake or the like. Many other
suitable connection options will be apparent to skilled
artisans given the present teaching as a guide. The trolley
wheel assembly 10 is useful for providing a trolley as-
sembly with rolling engagement to a track, e.g., as part
of a trolley conveyor system.
[0012] In some cases, the wheel 12 includes a first face
20, a second face 22, and a circumferential rolling surface
24, which can optionally extend between (and/or join) the
first face 20 and the second face 22. The rolling surface
24 is a tread portion of the wheel and is configured to roll
on a track of a conveyor system. The illustrated rolling
surface 24 joins (e.g., extends between) outer edge re-
gions 25, 27 of the first and the second faces 20, 22 of
the wheel. The illustrated wheel also includes inner edg-
es (or inner edge regions or inner boundaries) 21, 23 that
are adjacent to a central opening of the wheel 12. The
central opening receives the bearing assembly 14 and
the hub 16.
[0013] Turning to FIG. 1C, in some embodiments the
bearing assembly 14 includes (or optionally consists es-
sentially of) an inner race 30, an outer race 32, and a
plurality of bearing members (optionally a single row of
balls or other bearing members) positioned between the
inner and the outer races 30, 32. If desired, the inner race
can be integral to the hub, the outer race can be integral
to the wheel, or both. The bearing members provide rel-
ative rotational movement between the inner and the out-
er races. For example, the bearing members can com-
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prise a plurality of load-bearing balls 34 contained within
a raceway defined by the inner and the outer races 30,
32. In other embodiments, bearing members of different
shape (e.g., cylindrical) may be used. Also, the bearing
members can optionally be provided with a retainer or
another bearing complement, if so desired.
[0014] According to some embodiments, the bearing
assembly 14 is an open bearing assembly, e.g., the race-
way and bearing members (e.g., balls 34) can be acces-
sible from (or exposed to, or open to) the surrounding
environment of the trolley wheel assembly 10. As shown
in FIG. 1C, in some cases the bearing assembly 14 in-
cludes a gap 36 (e.g., defined between inner and outer
races 30, 32) that provides access (at least to fluid
sprayed at the gap 36) to the raceway and the bearings.
The open (or unsealed, or exposed) configuration of the
bearing assembly 14 can be useful for periodically clean-
ing and/or lubricating the raceway and the bearings. For
example, as a trolley assembly moves along a track in a
conveyor system, the trolley assembly (including the trol-
ley wheel assemblies incorporated therein) may pass
through a cleaning and/or lubrication station in which wa-
ter, a cleaning solution, or another fluid (e.g., air) is di-
rected into the open bearing assemblies of the wheel
assemblies to clean and/or lubricate the bearing assem-
bly 14 and remove debris from the raceway. In some
cases, maintenance personnel (or automated equip-
ment) may spray fluid (optionally containing a detergent,
sanitizing agent, or another cleaning solution) at each
wheel assembly, e.g., so as to flush water through the
open bearing assembly. Reference is made to Figure 7.
[0015] According to some embodiments, one or both
faces of the trolley wheel 12 include one or more surface
features configured to facilitate (e.g., direct) flow of a fluid
toward, into, and/or out of the bearing assembly 14. For
example, the first and/or the second face may be config-
ured to channel fluid directed at (e.g., sprayed at) the
wheel 12 toward the bearing assembly 14. In some cas-
es, the trolley wheel will be used on an overhead con-
veyor such that a person below (in some cases, at least
four feet below) will be spraying water upwardly at the
trolley wheel to clean it. In other cases, the water may
be sprayed horizontally, or even somewhat downwardly,
at the trolley wheel (e.g., if the location from which the
water is sprayed is at about the same level as the track).
Reference is again made to Figure 7. By configuring the
faces (or at least a face against which the spray is direct-
ed) so as to have a tapered configuration, the sprayed
water is more apt to reach (and flush out) the bearings
in the wheel assembly. Embodiments of this nature are
advantageous in that they offer particularly good wash-
ability, e.g., in comparison to embodiments where there
is no taper on the wheel’s faces, in which case water
sprayed from below is more likely to be deflected away
from the gap 36, rather than flowing through the gap and
cleaning the bearings and the raceway. In some cases,
the same surface features may ease the outflow and
drainage of fluids away from the bearing assembly 14,

e.g., allowing fluid and debris to be more easily removed.
For example, the first and second faces of the wheel 12
may have surface features configured to both direct fluid
toward the bearing assembly and drain fluid and debris
out from the bearing assembly. In addition to directing
fluid toward and/or away from the bearing assembly, in
some embodiments the surface features may also in-
crease heat transfer away from the bearing assembly 14
during use. For example, the wheel’s profile may create
airflow patterns (during use) that increase heat transfer
from the wheel.
[0016] Referring again to FIGS. 1A-1C, in some em-
bodiments the surface features comprise a number of
channels 40 that extend toward an inner boundary (e.g.,
an inner edge) 21 of the wheel’s first face 20. (Although
the following describes surface features with respect to
the first face 20, the discussion is equally applicable to
the second face 22, and it is to be understood that the
second face can optionally have similar surface features
instead of, or in addition to, the first face.) Thus, one or
both faces of the wheel can have the desired surface
features. In the illustrated embodiment, channels 40 are
formed in the first face 20 so as to extend between (op-
tionally entirely between) an outer edge region 25 of the
first face 20 and an inner edge 21 of the first face. This,
however, is not required. For example, the channels may
extend to the inner edge of the wheel face without ex-
tending to the outer edge region of the wheel face, e.g.,
the wheel face may have an annular outer portion (adja-
cent the outer edge region) that does not include the
channels. Alternatively, the channels may extend toward,
but not all the way to, an inner edge or inner boundary
of the wheel face. For example, the wheel face may have
an annular inner portion (adjacent an inner boundary of
the wheel) that does not include channels. Moreover, the
wheel face in some embodiments can simply have a taper
(e.g., as part of a funnel configuration) without any chan-
nels. Thus, in any of the illustrated embodiments, the
wheel face(s) may simply have a taper, but no channels.
This can optionally be in combination with the advanta-
geous hardness arrangement of inner race, outer race,
and bearing members, as detailed elsewhere in this dis-
closure.
[0017] In some embodiments, a channel 40 is bounded
by an angled or tapered surface (of the wheel face) that
aids in directing fluid toward the bearing assembly 14.
As seen in the perspective views of FIGS. 1A and 1B and
the cross-sectional view of FIG. 1D, the channel 40 can
optionally be bounded by an angled surface that extends
(or is sloped) axially inward (e.g., toward the opposite
face of the wheel) as the channel extends toward an inner
boundary 21 of the wheel face. In embodiments of this
nature, when fluid is sprayed at the face of the wheel 12,
the channel(s) 40 and angled surface(s) of the wheel face
direct the fluid toward the bearing assembly 14. This in-
cludes a funneling action, and such a tapered wheel face
can therefore be described as having a funnel configu-
ration. The angled surface(s) of such a wheel face (and/or
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ribs 42, as will be described below) can also reduce the
amount of material needed to form the wheel 12, thus
advantageously reducing the weight of the wheel while
providing increased wheel strength. Although the figures
show both channels and angled surfaces, the wheel face
in some embodiments may have either channels or an
angled surface, but not both.
[0018] The angled surfaces bounding the channels 40
can have a variety of angles and are not limited to any
particular contour. As shown in the figures, the angled
surfaces can optionally have a radius of curvature. In
other embodiments, the channel 40 may be bounded by
an angled surface that slopes linearly at a constant angle
toward the inner boundary 21 of the wheel face 20. The
degree of angle (e.g., slope or curve) may vary depending
upon the size of the wheel 12 and/or the particular appli-
cation for which the wheel is designed. In one example,
a wheel 12 with an outside diameter of about 50 mm (two
inches) has a plurality of channels 40 bounded by a sur-
face with a radius of curvature of about 13 mm (a half
inch) (e.g., 11.4 mm (0.45 inch)).
[0019] In certain embodiments, the wheel has at least
one face with one or more angled surfaces that facilitate
(e.g., direct) flow of fluid toward and/or away from the
bearing assembly 14. In these embodiments, the wheel
can have a tapered configuration, as is perhaps best seen
in Figures 1D, 5B and 5C. The general (or average tan-
gent) angle can optionally be at least 1 degree, at least
2 degrees, at least 5 degrees, at least 10 degrees, at
least 15 degrees, or more. This angle is as measured
from a plane perpendicular to the wheel’s axis of rotation.
Thus, in embodiments where both wheel faces are an-
gled inwardly, the width of the wheel (i.e., the distance
between the first and second faces) can optionally be
greatest adjacent the outer edge region 25, 27 of the
wheel, and the width may decrease gradually with in-
creasing distance toward an inner boundary (e.g., an in-
ner edge) 21, 23 of the wheel face. Thus, in a radial cross
section, such a wheel can optionally have a generally
triangular shape (reference is made to Figures 5B and
5C).
[0020] According to some embodiments, the channel
40 has a width that decreases as the channel extends
toward the inner boundary (e.g., edge) 21 of the wheel
face 20. Referring to FIG. 1C, the illustrated channel 40
has a maximum width near the outer edge region 25 of
the first face 20 and a minimum width near the inner
boundary 21 of the wheel face 20. The decreasing width
of the channel 40 can collect and direct fluids from near
the outer edge region 25 of the first face toward the inner
boundary 21 (and thereby toward the bearing assembly
14). It is to be appreciated, however, that this decreasing
channel width feature is not required, even in those em-
bodiments that include channels.
[0021] According to some embodiments, the surface
features on the first and/or second face of the wheel 12
may include one or more ribs 42 that extend toward an
inner boundary (or inner edge) 21 of the wheel face. In

some cases, the ribs 42 bound channels 40 like those
described above. Each rib 42 may have an angled sur-
face that extends axially inward toward the inner edge
21 of the wheel face. In embodiments of this nature, the
channels reduce the amount of material needed to form
the wheel 12, e.g., when compared to a wheel having a
flat face perpendicular to the axis of wheel rotation and
the ribs provide the wheel with increased strength. Wheel
profiles of this nature may also facilitate heat transfer
away from the wheel during use, due to air flow charac-
teristics caused by the wheel’s contour.
[0022] In some embodiments involving both channels
and ribs, the surface of each rib 42 has a contour that is
different than the contour of the surface bounding each
channel 40. For example, as shown in FIG. 1D, the sur-
faces of the ribs 42 can optionally have a substantially
linear slope between outer and inner edges 25, 21 of the
first face, while the surfaces bounding the channels 40
have a radius of curvature.
[0023] The first and/or second faces of the wheel 12
can have any suitable number of surface features to fa-
cilitate (e.g., direct) flow of fluid toward the bearing as-
sembly 14, and the invention is not limited to any specific
number or types of surface features. In some embodi-
ments, alternating ribs 42 and channels 40 (i.e., ribs and
channels provided in an alternating pattern moving in se-
quence circumferentially about the wheel face) are pro-
vided. As shown in FIGS. 1A-1D, some embodiments
involve a configuration with six channels 40 and six ribs
42. However, other numbers of channels and/or ribs can
be used depending upon the type of flow desired, the
size of the wheel, the strength of the material, etc. More-
over, in certain alternate embodiments, the channels and
ribs have a pinwheel type design, e.g., such that the chan-
nels and/or ribs have a somewhat spiral configuration,
optionally designed to facilitate circular motion of fluid
sprayed at the wheel face. Many other appropriate wheel
face contours will be apparent to skilled artisans given
the present teaching as a guide.
[0024] As already explained, the open bearing assem-
bly has a gap 36 into which fluid can be sprayed (e.g.,
when cleaning the wheel assembly). In certain embodi-
ments, the gap 36 has a width of at least 1.27 mm (0.05
inch), at least 1.78 mm (0.07 inch), at least 2.0 mm (0.08
inch), at least 2.08 mm (0.082 inch), at least 2.16 mm
(0.085 inch), at least 2.21 mm (0.087) inch, at least 2.29
mm (0.09 inch), or at least 2.54 mm (0.1 inch). The gap
width is measured along a radius of the wheel, and in the
illustrated embodiments is equal to the gap outer radius
GOR minus the gap inner radius GIR (see Figures 1C,
2B, 3B, and 3C).
[0025] In some preferred embodiments, the only things
in the gap 36 that would restrain water flow from one side
of the wheel to the other are the bearings 34. Thus, the
bearings in such embodiments are the only things in the
gap that reduce flow-through area. This is perhaps best
understood with reference to Figures 1C and 1D.
[0026] Some embodiments provide the trolley wheel
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assembly with a ratio of gap width GW to wheel radius
WR (see Figure 1C) of at least 0.03, at least 0.04, at least
0.05, at least 0.06, at least 0.075, at least 0.09, or at least
0.1. Any of the illustrated embodiments can optionally
have any one or more of these ratios. One exemplary
wheel assembly has a wheel radius of about 30 mm (1.18
inches) and a gap width of about 2.11 mm (0.083 inch),
such that the ratio of gap width to wheel radius is about
0.07. Another exemplary wheel assembly has a wheel
radius of about 25 mm (0.98 inch) and a gap width of
about 2.22 mm (0.0875 inch), such that the ratio of gap
width to wheel radius is about 0.09.
[0027] In certain embodiments, the trolley wheel as-
sembly has an open bearing assembly characterized by
a significant flow-through area. This is perhaps best ap-
preciated by referring to Figure 1C. Here, the open bear-
ing assembly has a gap 36, and there are significant
spaces ("flow-through spaces") FTS between adjacent
bearings 34. This can advantageously be the case with
any of the illustrated embodiments. A person looking
through these spaces FTS from one side of the wheel
assembly can see all the way through the gap and beyond
the wheel’s opposite side. Water sprayed at the wheel
can thus pass through these spaces during washing. The
"flow-through area" is the combined area of all the flow-
through spaces FTS (such area being measured in a
plane perpendicular to the wheel’s axis).
[0028] In certain embodiments, the flow-through area
is at least 6.45 mm2 (0.01 square inch), at least 12.9 mm2

(0.02 square inch), at least 14.2 mm2 (0.022 square inch),
at least 15.5 mm2 (0.024 square inch), at least 16.1 mm2

(0.025 square inch), at least 16.8 mm2 (0.026 square
inch), at least 18.1 mm2 (0.028 square inch), at least 19.4
mm2 (0.030 square inch), or at least 22.6 mm2 (0.035
square inch). Any one of the illustrated embodiments can
optionally have a flow-through area within any one or
more of these ranges. Moreover, in embodiments where
the wheel assembly has only a single row of bearings
(this is not required in all embodiments), a constant (or
substantially constant) flow-through area can be main-
tained at all times, since bearings of different rows are
not available to shift positions relative to one another so
as to change the amount of flow-through space. This can
advantageously be the case with any of the embodiments
illustrated.
[0029] Further, in some embodiments, the wheel as-
sembly is configured such that flow-through area ac-
counts for a substantial percentage of the total gap area.
For example, the ratio of flow-through area to total gap
area may be at least 0.03, at least 0.05, at least 0.06, at
least 0.07, at least 0.09, at least 0.1, at least 0.125, at
least 0.15, or at least 0.17 (such areas being measured
in a plane perpendicular to the wheel’s axis). This can
optionally be the case with any of the embodiments illus-
trated. One exemplary embodiment provides a 60 mm
outer diameter wheel with a flow-through area of about
15.5 mm2 (0.024 square inch) and a total gap area of
about 202.1 mm2 (0.314 square inch), giving a ratio of

flow-through area to total gap area of about 0.076. An-
other exemplary embodiment provides a 50 mm outer
diameter wheel with a flow-through area of about 19.36
mm2 (0.030 square inch) and a total gap area of about
147.7 mm2 (0.229 square inch), giving a ratio of flow-
through area to total gap area of about 0.131.
[0030] According to some embodiments, the trolley
wheel 12 comprises (or consists essentially of) a poly-
meric material (e.g., polyacetal, polypropylene, UHMW,
nylon or a variety of other elastomeric materials). Man-
ufacturing the wheel 12 from a polymer can minimize
corrosion, weight (thereby also reducing the necessary
driving power), noise, track wear and cost. Preferably,
the surfaces of the wheel are smooth to minimize debris
retention.
[0031] A fill can advantageously be added to the pol-
ymer to increase the strength and load-bearing capacity
of the wheel 12. In some embodiments, the wheel com-
prises (or consists essentially of) polymer and a filler,
with the filler optionally being present in an amount be-
tween about 5% and about 25% by weight, such as be-
tween about 5% and about 15% filler by weight (the filler
can comprise, for example, a glass). This can optionally
be the case with any one of the illustrated embodiments.
The inventors generally prefer to avoid higher fill levels,
e.g., so as to avoid the wheel being too brittle. As just
one example, the wheel can be formed of a glass-filled
(e.g., about 5%, about 15%, or about 25% glass filled)
polyacetal to increase the strength, heat resistance,
and/or moisture resistance of the wheel. Thus, certain
embodiments provide a trolley wheel comprising polymer
and filler at the noted levels, regardless of whether the
wheel has a wash-through profile (which is provided in
combination with the noted fill levels in certain embodi-
ments), the optional hardness arrangement disclosed
herein (the noted fill levels are provided in combination
with the optional hardness arrangements in certain em-
bodiments), or any particular dimensions disclosed here-
in. In other words, the present filler embodiments extend
to any trolley wheel having the polymer and fill levels of
the nature described here, regardless of the particular
configuration or design of other aspects of the trolley
wheel.
[0032] Filler can be advantageously provided within
the noted fill ranges. Since the wheel rides on a track,
conventional wisdom suggests that filler should be avoid-
ed, so as to avoid damaging the track (replacing such
track is a major expenditure, so damage to the track is
avoided keenly). The present inventors, however, have
discovered that the fill ranges noted here can minimize
such problems while providing improvements in terms of
withstanding heat and avoiding flat spots. For example,
when the present wheel assembly is used on a conveyor
track that turns, changes in elevation, or both, additional
force on the wheel may cause it to drag for a short time.
If this happens enough, a flat spot may be created on the
wheel, which if allowed to get severe enough may lead
to failure. By providing a filler that increases the strength
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of the wheel material (as compared to a wheel consisting
only of the polymer), the filler increases the wheel’s re-
sistance to the formation of flat spots. Further, the addi-
tional strength provided by the filler can be particularly
advantageous for embodiments where the wheel has a
taper or some other reduced wall thickness (which may
result from giving the wheel an advantageous flow-
through profile). Further, providing filler as taught above
contributes to the wheel’s ability to wear evenly. Still fur-
ther, in embodiments involving a polymer wheel and a
metal outer race, the filler can make the wheel more heat
resistant, thereby reducing the likelihood of the polymer
wheel melting or at least softening, and thereupon sep-
arating from (or otherwise rotating relative to) the metal
outer race. Thus, in certain embodiments, the wheel is
provided with a filler having a higher melting point than
the base polymer from the wheel is formed. This can
optionally be the case in any embodiment involving filler.
Skilled artisans would be readily able to select many suit-
able combinations of polymers and fillers given the
present teaching as a guide.
[0033] In some embodiments, the wheel 12 is manu-
factured via injection molding. In one example, plastic
material is injected into a multi-cavity tool around an outer
race 32 (which comprises or consists essentially of metal)
to permanently encapsulate the outer race 32 within the
wheel 12. In embodiments where a polymer wheel is
bonded to a metal outer race, the bond between those
parts can be a mechanical bond, a chemical bond, or
both. Thus, in some embodiments, the wheel is coupled
to (e.g., joined to) an outer race of the bearing assembly
such that the wheel and the outer race rotate together
as a single unit during use. This can advantageously be
the case with any of the illustrated embodiments. In al-
ternate embodiments, a single integral body defines the
wheel and the outer race.
[0034] Turning to FIGS. 2A-3D, one example of a bear-
ing assembly 14 will be discussed. In FIGS. 2A-2C, var-
ious views of an outer race 32 are shown. The outer race
32 includes side and circumferential walls forming an an-
nular cavity adapted to receive a number of anti-friction
bearing members in cooperation with an inner race 30.
In some embodiments, the outer race 32 is made of steel
(e.g., various alloys or stainless varieties). In some cas-
es, the steel is hardened via heat treating and/or plated
with one or more coatings such as zinc, chrome, etc., to
maximize strength and corrosion resistance, and/or to
minimize friction. If desired, the outer race 32 can be
machined from bar stock or tube, hot forged and subse-
quently machined and optionally ground. As just one ex-
ample, an outer race 32 may be formed of a hardened
martensitic AISI420 stainless steel that is machined from
bar tubing, hardened via heat treating and subsequently
ground. Of course, a wide variety of other materials can
be used based upon the desired performance capability,
cost, and/or availability of materials. Thus, the scope of
the invention is by no means limited to any particular
materials or fabricating methods.

[0035] Referring to FIG. 3D, in some cases the inner
race 32 is a split race, which is formed by a pair of inner
race members 50. FIGS. 3A-3C show various views of
the inner race member 50 according to an embodiment
of the invention. The inner race members 50 generally
have an annular configuration with an opening 52 in the
center for receiving the hub 16. In some embodiments,
the inner race members 50 are comprised of steel and
may be machined or forged from the same variety of steel
materials as the outer race 32 in order to maximize
strength and corrosion resistance, and/or to minimize
friction. In one embodiment, the inner race members 50
are cold forged from AISI420 stainless steel wire rod and
subsequently heat treated. Of course, a wide variety of
other materials can be used based upon the desired per-
formance capability, cost, and/or availability of materials.
The scope of the invention is not limited to any particular
materials or fabricating methods for the inner race or any
other component or portion of the present assemblies.
[0036] Certain embodiments provide a fortified inner
race having wall dimensions that have been found to pro-
vide surprising performance and durability levels. Refer-
ence is made to Figure 3D. For example, the inner race
can optionally have a minimum wall thickness MWT that
is greater than 1.5 mm (0.06 inch), greater than 2.0 mm
(0.08 inch), or even greater than 2.3 mm (0.09 inch). Ad-
ditionally or alternatively, the inner race can optionally
have a maximum wall thickness XWT of at least 2.3 mm
(0.09 inch), at least 2.54 mm (0.1 inch), or at least 2.79
mm (0.11 inch). In some cases, these minimum and max-
imum wall thicknesses are measured along an axis (one
example is shown in Figure 3D) parallel to a radius of a
ball bearing received by the inner race. Dimensions of
this nature can optionally be provided in combination with
the noted hardness arrangement, and/or with a wash-
through profile, and/or with the noted polymer fall levels,
and/or with the optional dimensions for flow-through ar-
ea, gap, etc. For wheels having an outer diameter of
about 50-60 mm, the thickness XWT can, for example,
be around 2.3-3.3 mm (0.09-0.13 inch). These dimen-
sions, however, are merely examples.
[0037] Returning to FIGS. 1C and 1D, the bearing as-
sembly 14 in this embodiment includes a number of bear-
ing members in the form of load-bearing balls 34 con-
tained in the raceway formed by the inner and outer races
30, 32. Various suitable load-bearing balls are available
for purchase from well known suppliers and are well
known in the art. The bearing members can be provided
with or without a bearing retainer, as will be fully under-
stood by those of ordinary skill in this art. In some em-
bodiments, the balls 34 are formed of the same materials
as the inner and the outer races 30, 32. In one example,
the balls 34 comprise a hardened martensitic AISI420
stainless steel, although a variety of steel materials can
be used. The number and size of the balls can vary de-
pending upon the specific embodiment. In one exemplary
embodiment incorporating a 50 mm wheel, the bearing
assembly 14 includes ten (10) Ø 6.35 mm (1/4") balls. In
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another example, a wheel measuring 60 mm may include
a bearing assembly having twelve (12) Ø 7.94 mm (5/16")
balls. Of course, any number of balls (optionally with or
without compliment), as well as various sizes and mate-
rials, can be used based upon the desired performance
capability, cost, and/or availability of materials. In addi-
tion, in some embodiments the bearing members are not
balls, but are instead another type of bearing member
known in the art. For example, the bearing members may
be cylindrical rollers.
[0038] As shown in the figures, some embodiments of
the invention are directed to a trolley wheel assembly 10
incorporating an open bearing assembly 14 having only
a single row of bearings. This can advantageously be the
case with any of the illustrated embodiments. A single
row of bearings can be particularly advantageous for
cleaning purposes when provided in combination with
the desired surface features on the first and/or the second
faces of the wheel 12. For example, it may be easier to
wash debris out from the raceway when a single row of
bearings is used than when two or more rows of bearings
are used. A single row of bearings can also be advanta-
geous from the perspective of reducing friction. In broad
aspects of the invention, though, any number of rows of
bearings (e.g., balls) can be used.
[0039] In certain embodiments, the wheel assembly
has an inner race, outer race, and bearings all comprising
metal (while the wheel optionally comprises a polymer,
which may have the filler levels disclosed herein), and
the outer race has a lesser hardness than the inner race
and the bearings. Embodiments of this nature are par-
ticularly advantageous when a single row of ball bearings
is used. In certain preferred embodiments of this nature,
the inner race and the bearings have a Rockwell C scale
hardness of 48-60 (e.g., the inner race may have a Rock-
well C scale hardness of 55-60 and the bearings may
have a Rockwell C scale hardness of 48-56), while the
outer race has a Rockwell C scale hardness of 28-32. In
other embodiments, the hardness for the inner race,
bearings, and/or outer race (optionally the hardness for
each of these) is outside the noted ranges, such as up
to 10%, 15% , or 20% plus or minus (e.g., up to 20% less
than the lower end of each such range, or up to 20%
higher than the upper end of each such range).
[0040] Applicants have discovered that embodiments
of this nature will wear to a failure point where the outer
and inner races will be rubbing against one another. This
provides an advantageous externally visible replacement
indicator, e.g., the trolley wheel assembly wears to a con-
dition in which the inner and outer races contact each
other, at which point the bearing has a minor percentage
(i.e., less than 50%, preferably less than 25%, and per-
haps 20% or less) of its useful lifetime remaining. Refer-
ence is made to Figures 8A and 8B, which depict one
exemplary embodiment wherein the wheel assemblies
have worn to such an externally visible replacement
stage. Here, it can be seen that the inner 30 and outer
32 races are in contact with each other. Once a wheel

assembly wears to this point, it is visibly apparent that
replacement should be carried out. This provides an ad-
vantageous early alert that the wheel is worn and should
be replaced. The bearings preferably have a diameter
BD (see Figure 1D) large enough that they cannot escape
the raceway (and the gap preferably is small enough that
the bearings cannot escape) if the wheel assembly is
replaced promptly at the specified replacement stage.
This can guard against falling debris. The present inven-
tion extends to any trolley wheel assembly of the nature
described in this paragraph whether or not the wheel has
a wash-through profile of the nature described above
(Figure 9 depicts an embodiment where the present hard-
ness arrangement is provided, but the wheel does not
have taper, channels, ribs, etc.) or the optional dimen-
sions noted herein for flow-through area, gap, etc. In
some embodiments, the wheel assembly has both the
noted hardness arrangement and a wash-through profile,
optionally together with the dimensions noted herein for
flow-through area, gap, etc. and/or together with the not-
ed polymer fill levels.
[0041] One exemplary embodiment provides a 60 mm
outer diameter wheel with a single row of 12 balls (7.94
mm (5/16 inch), 420SS, no bearing retainer as illustrat-
ed), an inner race of the type illustrated formed of 420SS
cold headed and through-hardened, and an outer race
of the type illustrated formed of 420SS forged, through-
hardened, and ground. Another exemplary embodiment
provides a 50 mm outer diameter wheel with a single row
of 10 balls (6.35 mm (1/4 inch), 420SS, no bearing re-
tainer as illustrated), an inner race of the type illustrated
formed of 420SS cold headed and through-hardened,
and an outer race of the type illustrated formed of 420SS
forged, through-hardened, and ground. It is to be appre-
ciated that these parameters are by no means limiting to
the invention; they are merely examples.
[0042] Referring to FIGS. 4A-4C, various views of a
hub 16 are shown according to an embodiment of the
invention. The illustrated hub 16 includes a cylindrical
member (e.g., a cylindrical portion or body) 60 that is
received within the opening 52 of the inner race and a
flanged spacer 62 that spaces the trolley wheel assembly
10 from a trolley bracket. In some embodiments, the hub
16 also includes a shaft 64 for coupling the hub 16 to a
trolley bracket. For example, the shaft 64 can have ex-
ternal threading and may be fastened to a trolley bracket
with a corresponding nut (see Figure 6). Thus, in some
embodiments, the wheel assembly has a shaft projecting
away from only one side of the wheel (rather than having
shafts, or shaft portions, projecting away from both sides
of the wheel). Reference is made to Figure 1D. In some
cases, the hub 16 is made of steel and is machined or
forged from the same variety of steel materials as the
inner race members 50 in order to maximize strength and
corrosion resistance or to minimize cost. The hub 16 can
be assembled together with the inner race 30 using an
automated staking process in which material of the hub
is swaged into an engineered receptacle (chamfer) on
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the back side of the inner race 30. In some embodiments,
the hub 16 is cold forged from wire rod in a low carbon
steel, heat treated and coated. A variety of coatings can
be used. Two examples of coatings include zinc dichro-
mate coupled with a sealer and zinc combined with tri-
valent yellow chromate. Of course, a wide variety of other
materials, processes, and finishes can be used based
upon the desired performance capability, cost, and/or
availability of materials. The details associated with any
particular combination of materials, processes, and/or
finishes are by no means limited to the invention.
[0043] Thus, in some embodiments, the wheel assem-
bly includes a hub coupled to (e.g., joined to) an inner
race of the bearing assembly to form a hub/inner race
subassembly that does not rotate about the wheel’s axis
during use. In alternate embodiments, a single integral
body defines both the inner race and hub.
[0044] Returning to FIG. 1D, the trolley wheel 12 can
be configured to accommodate the track upon which the
trolley wheel 12 will roll. As shown in FIG. 1D, in some
embodiments the rolling surface 24 of the wheel 12 has
a symmetrical crowned profile that is adapted to ride on
a flat track surface. Turning to FIGS. 5A-5C, another con-
figuration of a wheel 70 is shown wherein the rolling sur-
face 72 of the wheel 70 has a beveled mating profile to
ride on either side of a sloped I-beam surface. The illus-
trated wheel 70 includes a number of surface features in
the form of channels 40 and ribs 42 like the embodiment
shown in FIGS. 1A-1D.
[0045] FIG. 6 is a cross-sectional view of a trolley as-
sembly 80 riding on a track 82 (e.g., the bottom surface
of an I-beam) that forms part of a conveyor system. The
trolley assembly 80 includes symmetrical trolley brackets
83 coupled to a support member 84 that may be config-
ured to suspend an item from the trolley assembly 80.
Each trolley bracket includes an opening 86 adapted to
receive the shaft of the hub 16 of a trolley wheel assembly
90. A fastener 92 (e.g., an internally threaded nut) cou-
ples to the hub shaft 64 to retain the shaft within the brack-
et opening 86. The trolley assembly 80 is thus configured
to ride upon the track 82, suspending an item from the
support member, with the trolley wheels in rolling en-
gagement with the track 82 to provide movement of the
suspended item. In some cases, the trolley assembly 80
further includes a chain engaging portion 94 that engages
a drive chain for moving the trolley assembly with respect
to the track 82.
[0046] The invention also provides methods for clean-
ing a trolley wheel assembly of any type described above.
For examples, certain embodiments provide a method
of washing a trolley wheel assembly of an overhead con-
veyor system. In some embodiments of this nature, the
wheel assembly being washed is located at an elevation
at least 5 feet, at least 7 feet, or at least 10 feet higher
than the floor on which a person doing the spraying is
standing. In some cases, the washing method may be
automated.
[0047] In the present washing methods, the trolley

wheel assembly comprises a wheel and an open bearing
assembly, the wheel comprises a first face, a second
face, and a rolling surface, and at least one of the first
and the second faces has a funnel configuration shaped
to direct fluid toward the open bearing assembly for clean-
ing the open bearing assembly. Reference is made to
Figure 7. Here, it can be seen that the method involves
spraying fluid upwardly at a wheel face having the funnel
configuration (both wheel faces, of course, can have the
same type of configuration, as explained above) so as
to direct the sprayed fluid into the open bearing assembly,
thereby flushing the open bearing assembly with sprayed
fluid. Thus, when fluid is sprayed at a desired face of the
wheel assembly, some of the fluid flows into (e.g., through
a gap 36 of) the open bearing assembly, thereby washing
the bearing assembly.
[0048] In embodiments of this nature, the wheel face
at which the sprayed fluid is directed can have any of the
above-noted configurations, surface features, or both.
For example, the trolley wheel assemblies shown in Fig-
ure 7 are illustrated as having the same surface fea-
tures/face configuration as are shown in more detail in
Figures 1A-1D, 5A-5C and 6. Thus, the wheel face with
the funnel configuration can optionally have a plurality of
channels extending from an outer edge region of the first
face toward the open bearing assembly. Additionally or
alternatively, the funnel configuration can optionally have
a plurality of ribs extending toward the open bearing as-
sembly. Preferably, the wheel face with the funnel con-
figuration is angled axially inward from an outer edge
region of that wheel face toward an inner boundary of
that wheel face. As shown in Figure 7, each wheel face
can optionally be angled axially inward from an outer
edge region of the wheel face toward an inner boundary
of the wheel face, such that sprayed fluid is directed into
the open bearing assembly and fluid that thereby enters
the bearing assembly can flow freely downwardly along
either face of the wheel.
[0049] In any embodiment noted above, the wheel can
optionally have an outer diameter of less than 100 mm,
less than 75 mm, or less than 70 mm, such as about
10-65 mm, optionally while being greater than 20 mm,
greater than 30 mm, or greater than 40 mm. In other
cases, though, the wheel diameter can be larger, de-
pending upon the particular application.
[0050] Thus, embodiments of the invention are dis-
closed. Although the present invention has been de-
scribed in considerable detail with reference to certain
disclosed embodiments, the disclosed embodiments are
presented for purposes of illustration and not limitation
and other embodiments of the invention are possible.
One skilled in the art will appreciate that various changes,
adaptations, and modifications may be made without de-
parting from the scope of the appended claims.
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Claims

1. A trolley wheel assembly (10, 90) for use in a con-
veyor system, the trolley wheel assembly compris-
ing:

a wheel (12) having a central opening through
which an axis of the wheel (12) passes;
a hub (16) positioned within the central opening;
and
an open bearing assembly (14) located within
the central opening between the wheel (12) and
the hub (16), the bearing assembly (14) provid-
ing relative rotational movement between the
wheel (12) and the hub (16), wherein
the wheel (12) comprises a first face (20), a sec-
ond face (22), and a circumferential rolling sur-
face (24), the first and the second faces (20, 22)
having inner boundaries (21, 23) adjacent to the
central opening, wherein at least one of the fac-
es (20, 22) has one or more surface features
configured to facilitate flow of a fluid toward the
open bearing assembly (14) when cleaning the
open bearing assembly (14), characterised in
that said one or more surface features comprise
a plurality of channels (40) extending toward the
inner boundary of the wheel face.

2. The trolley wheel assembly of claim 1, wherein each
channel (40) is bounded by an angled surface of the
wheel face (20, 22), the angled surface extending
axially inward as the channel (40) extends toward
the inner boundary (21, 23) of the wheel face (20, 22).

3. The trolley wheel assembly of claim 2, wherein the
angled surface has a radius of curvature.

4. The trolley wheel assembly of claim 1, wherein each
channel (40) has a width that decreases as the chan-
nel (40) extends toward the inner boundary (21, 23)
of the wheel face (20, 22).

5. The trolley wheel assembly of claim 1, wherein the
wheel face (20, 22) is angled axially inward from an
outer edge region of the wheel face toward the inner
boundary (21, 23)of the wheel face, said one or more
surface features also comprising a plurality of ribs
(42) extending toward the inner boundary (21, 23)
of the wheel face (20, 22).

6. The trolley wheel assembly of claim 1, wherein the
first and second faces (20, 22) each have a plurality
of channels (40) extending toward the inner bound-
ary (21, 23) of the respective wheel face.

7. The trolley wheel assembly of claim 1, wherein the
wheel (12) is coupled to an outer race (32) of the
bearing assembly (14) such that the wheel (12) and

the outer race (32) rotate together as a single unit
during use, and the hub (16) is coupled to an inner
race (30) of the bearing assembly (14) to form a
hub/inner, race subassembly that does not rotate
about the wheel’s axis during use.

8. The trolley wheel assembly of claim 1, wherein the
open bearing assembly (14) has an inner race (30),
an outer race (32), and only a single row of bearing
members (34) positioned between the inner race
(30) and the outer race (32).

9. The trolley wheel assembly of claim 8, wherein the
inner race (30), outer race (32), and bearing mem-
bers (34) all comprise metal, the inner race (30) and
the bearing members (34) having greater hardness
than the outer race (32).

10. The trolley wheel assembly of claim 1, wherein the
trolley wheel assembly (10, 90) has only a single row
of bearing members (34).

11. A trolley assembly (80) for use in a conveyor system,
comprising:

a support member (84) for supporting an item
being moved by the conveyor system;
first and second trolley brackets (83) coupled to
the support member (84); and
first and second trolley wheel assemblies (10,
90) coupled to the first and the second trolley
brackets (83), respectively, for providing rolling
engagement of the trolley assembly (80) with a
track (82) of the conveyor system, wherein each
trolley wheel assembly (10, 90) includes
a wheel (12) having a central opening,
a hub (16) positioned within the central opening,
the hub being coupled to the first or second trol-
ley bracket (83), and
an open bearing assembly (14) positioned within
the central opening between the wheel (12) and
the hub (16), the bearing assembly (14) provid-
ing relative rotational movement between the
wheel (12) and the hub (16), wherein
the wheel (12) comprises a first face (20), a sec-
ond face (22), and a circumferential rolling sur-
face (24), the first and the second faces (20, 22)
having inner boundaries (21, 23) adjacent to the
central opening, wherein at least one of the fac-
es (20, 22) has one or more surface features
configured to direct flow of a fluid toward the
open bearing assembly (14) when cleaning the
open bearing assembly (14), characterised in
that said one or more surface features comprise
a plurality of channels (40) extending from an
outer edge region of the wheel face toward the
inner boundary of the wheel face.
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12. The trolley assembly of claim 11, wherein said one
or more surface features comprise a plurality of ribs
(42) extending toward the inner boundary (21, 23)
of the wheel face (20, 22).

13. The trolley assembly of claim 11, wherein said one
or more surface features comprise one or more an-
gled surfaces located between an outer edge region
of the wheel face (20, 22) and the inner boundary
(21, 23) of the wheel face, the angled surface(s) ex-
tending axially inward toward the inner boundary (21,
23) of the wheel face (20, 22).

14. The trolley assembly of claim 11, wherein the open
bearing assembly (14) consists essentially of an in-
ner race (30), an outer race (32), and a single row
of balls (34) positioned between the inner race (30)
and the outer race (32).

15. The trolley assembly of claim 11, wherein the support
member (84) holds at least one poultry item.

16. A method of washing a trolley wheel assembly (10,
90) of an overhead conveyor system, the trolley
wheel assembly (10, 90) comprising a wheel (12)
and an open bearing assembly (14), the wheel (12)
comprising a first face (20), a second face (22), and
a rolling surface (24), wherein at least one of the first
and the second faces (20, 22) has a funnel configu-
ration to direct fluid toward the open bearing assem-
bly (14) during cleaning of the open bearing assem-
bly (14), and wherein the wheel face having the fun-
nel configuration has a plurality of channels (40) ex-
tending from an outer edge region of the first face
(20) toward the open bearing assembly (14), the
method comprising spraying fluid at the wheel face
having the funnel configuration so as to direct the
sprayed fluid into the open bearing assembly (14),
thereby flushing the open bearing assembly (14) with
sprayed fluid.

17. The method of claim 16, further comprising, prior to
and/or after washing the trolley wheel assembly (10,
90), conveying at least one poultry item along the
overhead conveyor system.

18. The method of claim 16, wherein the wheel face hav-
ing the funnel configuration has a plurality of ribs (42)
extending toward the open bearing assembly (14).

19. The method of claim 16, wherein each wheel face
(20, 22) is angled axially inward from an outer edge
region of the wheel face toward an inner boundary
(21, 23) of the wheel face, such that sprayed fluid is
directed into the open bearing assembly (14) and
fluid that thereby enters the bearing assembly (14)
can flow freely downwardly along either face of the
wheel (12).

Patentansprüche

1. Wagenradbaugruppe (10, 90) zum Gebrauch in ei-
nem Fördersystem, wobei die Wagenradbaugruppe
aufweist:

ein Rad (12) mit einer mittigen Öffnung, durch
die eine Achse des Rads (12) läuft;
eine Nabe (16), die innerhalb der mittigen Öff-
nung angeordnet ist; und
eine offene Lagerbaugruppe (14), die sich in-
nerhalb der mittigen Öffnung zwischen dem Rad
(12) und der Nabe (16) befindet, wobei die La-
gerbaugruppe (14) relative Drehbewegung zwi-
schen dem Rad (12) und der Nabe (16) vorsieht,
wobei
das Rad (12) eine erste Seite (20), eine zweite
Seite (22) und eine umfängliche Rollfläche (24)
aufweist, wobei die erste und die zweite Seite
(20, 22) der mittigen Öffnung benachbart Innen-
grenzen (21, 23) aufweisen, wobei mindestens
eine der Seiten (20, 22) ein oder mehrere Ober-
flächenmerkmale aufweist, die beim Reinigen
der offenen Lagerbaugruppe (14) einen Strom
eines Fluids zur offenen Lagerbaugruppe (14)
hin ermöglichen, dadurch gekennzeichnet,
dass das eine oder die mehreren Oberflächen-
merkmale mehrere Kanäle (40) aufweist, die zur
Innengrenze der Radseite hin verlaufen.

2. Wagenradbaugruppe nach Anspruch 1, wobei jeder
Kanal (40) durch eine Winkelfläche der Radseite (20,
22) begrenzt ist, wobei die Winkelfläche axial nach
innen verläuft, wenn der Kanal (40) zur Innengrenze
(21, 23) der Radseite (20, 22) hin verläuft.

3. Wagenradbaugruppe nach Anspruch 2, wobei die
Winkelfläche einen Krümmungsradius aufweist.

4. Wagenradbaugruppe nach Anspruch 1, wobei jeder
Kanal (40) eine Breite aufweist, die abnimmt, wenn
der Kanal (40) zur Innengrenze (21, 23) der Radseite
(20, 22) hin verläuft.

5. Wagenradbaugruppe nach Anspruch 1, wobei die
Radseite (20, 22) von einem Außenkantenbereich
der Radseite zur Innengrenze (21, 23) der Radseite
axial nach innen gewinkelt ist, wobei das eine oder
die mehreren Oberflächenmerkmale außerdem
mehrere Rippen (42) aufweist, die zur Innengrenze
(21, 23) der Radseite (20, 22) hin verlaufen.

6. Wagenradbaugruppe nach Anspruch 1, wobei die
erste und zweite Seite (20, 22) jede mehrere Kanäle
(40) aufweisen, die zur Innengrenze (21, 23) der je-
weiligen Radseite hin verlaufen.

7. Wagenradbaugruppe nach Anspruch 1, wobei das
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Rad (12) derart an einen äußeren Laufring (32) der
Lagerbaugruppe (14) gekuppelt ist, dass das Rad
(12) und der äußere Laufring (32) im Gebrauch als
einzelne Einheit zusammen drehen, und wobei die
Nabe (16) an einen inneren Laufring (30) der Lager-
baugruppe (14) gekuppelt ist, um eine Naben-/In-
nenlaufring-Unterbaugruppe auszubilden, die im
Gebrauch nicht um die Achse des Rads dreht.

8. Wagenradbaugruppe nach Anspruch 1, wobei die
offene Lagerbaugruppe (14) einen inneren Laufring
(30), einen äußeren Laufring (32) und nur eine ein-
zelne Reihe von Lagergliedern (34) aufweist, die zwi-
schen dem inneren Laufring (30) und dem äußeren
Laufring (32) angeordnet sind.

9. Wagenradbaugruppe nach Anspruch 8, wobei der
innere Laufring (30), der äußere Laufring (32) und
die Lagerglieder (34) alle Metall aufweisen, wobei
der innere Laufring (30) und die Lagerglieder (34)
eine größere Härte als der äußere Laufring (32) auf-
weisen.

10. Wagenradbaugruppe nach Anspruch 1, wobei die
Wagenradbaugruppe (10, 90) nur eine einzelne Rei-
he von Lagergliedern (34) aufweist.

11. Wagenbaugruppe (80) zum Gebrauch in einem För-
dersystem, aufweisend:

ein Stützglied (84) zum Stützen eines Objekts,
das durch das Fördersystem bewegt wird;
erste und zweite Wagenklammern (83), die an
das Stützglied (84) gekuppelt sind; und
erste und zweite Wagenradbaugruppen (10,
90), die jeweils an die ersten und zweiten Wa-
genklammern (83) gekuppelt sind, zum Vorse-
hen von Rolleingriff der Wagenbaugruppe (80)
mit einer Spur (82) des Fördersystems, wobei
jede Wagenbaugruppe (10, 90) Folgendes ent-
hält:

ein Rad (12) mit einer mittigen Öffnung,
eine Nabe (16), die innerhalb der mittigen
Öffnung angeordnet ist, wobei die Nabe an
die erste oder zweite Wagenklammer (83)
gekuppelt ist, und
eine offene Lagerbaugruppe (14), die sich
innerhalb der mittigen Öffnung zwischen
dem Rad (12) und der Nabe (16) befindet,
wobei die Lagerbaugruppe (14) relative
Drehbewegung zwischen dem Rad (12)
und der Nabe (16) vorsieht, wobei
das Rad (12) eine erste Seite (20), eine
zweite Seite (22) und eine umfängliche Roll-
fläche (24) aufweist, wobei die erste und die
zweite Seite (20, 22) der mittigen Öffnung
benachbart Innengrenzen (21, 23) aufwei-

sen, wobei mindestens eine der Seiten (20,
22) eine oder mehrere Oberflächenmerk-
male aufweist, die beim Reinigen der offe-
nen Lagerbaugruppe (14) einen Strom ei-
nes Fluids zur offenen Lagerbaugruppe
(14) hin ermöglichen, dadurch gekenn-
zeichnet, dass das eine oder die mehreren
Oberflächenmerkmale mehrere Kanäle
(40) aufweist, die von einem Außenkanten-
bereich der Radseite zur Innengrenze der
Radseite hin verlaufen.

12. Wagenbaugruppe nach Anspruch 11, wobei das ei-
ne oder die mehreren Oberflächenmerkmale meh-
rere Rippen (42) aufweist, die zur Innengrenze (21,
23) der Radseite (20, 22) hin verlaufen.

13. Wagenbaugruppe nach Anspruch 11, wobei das ei-
ne oder die mehreren Oberflächenmerkmale eine
oder mehrere Winkelflächen aufweist, die sich zwi-
schen einem Außenkantenbereich der Radseite (20,
22) und der Innengrenze (21, 23) der Radseite be-
finden, wobei die Winkelfläche(n) axial nach innen
zur Innengrenze (21, 23) der Radseite (20, 22) hin
verläuft (verlaufen).

14. Wagenbaugruppe nach Anspruch 11, wobei die of-
fene Lagerbaugruppe (14) im Wesentlichen aus ei-
nem inneren Laufring (30), einem äußeren Laufring
(32) und einer einzelnen Reihe von Kugeln (34) be-
steht, die zwischen dem inneren Laufring (30) und
dem äußeren Laufring (32) angeordnet sind.

15. Wagenbaugruppe nach Anspruch 11, wobei das
Stützglied (84) mindestens ein Geflügelobjekt trägt.

16. Verfahren zum Waschen einer Wagenradbaugrup-
pe (10, 90) eines hängenden Fördersystems, wobei
die Wagenradbaugruppe (10, 90) ein Rad (12) und
eine offene Lagerbaugruppe (14) aufweist, das Rad
(12) eine erste Seite (20), eine zweite Seite (22) und
eine Rollfläche (24) aufweist, wobei mindestens eine
der ersten und zweiten Seite (20, 22) eine Trichter-
konfiguration zum Leiten von Fluid zur offenen La-
gerbaugruppe (14) hin während des Reinigens der
offenen Lagerbaugruppe (14) aufweist, und wobei
die Radseite mit der Trichterkonfiguration mehrere
Kanäle (40) aufweist, die von einem Außenkanten-
bereich der ersten Seite (20) zur offenen Lagerbau-
gruppe (14) hin verlaufen, wobei das Verfahren das
Sprühen von Fluid an die Radseite mit der Trichter-
konfiguration zum Leiten des gesprühten Fluids in
die offene Lagerbaugruppe (14) aufweist, wodurch
die offene Lagerbaugruppe (14) mit gesprühtem Flu-
id gespült wird.

17. Verfahren nach Anspruch 16, ferner aufweisend, vor
und/oder nach dem Waschen der Wagenradbau-
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gruppe (10, 90), das Fördern von mindestens einem
Geflügelobjekt entlang des hängenden Fördersys-
tems.

18. Verfahren nach Anspruch 16, wobei die Radseite mit
der Trichterkonfiguration mehrere Rippen (42) auf-
weist, die zur offenen Lagerbaugruppe (14) hin ver-
laufen.

19. Verfahren nach Anspruch 16, wobei jede Radseite
(20, 22) derart von einem Außenkantenbereich der
Radseite zu einer Innengrenze (21, 23) der Radseite
hin axial nach innen gewinkelt ist, dass gesprühtes
Fluid in die offene Lagerbaugruppe (14) geleitet wird,
und Fluid, das dadurch in die offene Lagerbaugruppe
(14) eintritt, frei nach unten entlang jeder Seite des
Rads (12) fließen kann.

Revendications

1. Ensemble à galet de chariot (10, 90) pour l’utilisation
dans un système de convoyeur, l’ensemble à galet
de chariot comprenant :

un galet (12) ayant une ouverture centrale à tra-
vers laquelle passe un axe du galet (12) ;
un moyeu (16) positionné à l’intérieur de l’ouver-
ture centrale ; et
un ensemble de palier ouvert (14) situé à l’inté-
rieur de l’ouverture centrale entre le galet (12)
et le moyeu (16), l’ensemble de palier (14) as-
surant un mouvement de rotation relatif entre le
galet (12) et le moyeu (16),
le galet (12) comprenant une première face (20),
une deuxième face (22), et une surface de rou-
lement circonférentielle (24), les première et
deuxième faces (20, 22) ayant des limites inté-
rieures (21, 23) adjacentes à l’ouverture centra-
le, au moins l’une des faces (20, 22) ayant un
ou plusieurs éléments de surface configurés
pour faciliter l’écoulement d’un fluide vers l’en-
semble de palier ouvert (14) lors du nettoyage
de l’ensemble de palier ouvert (14), caractérisé
en ce que lesdits un ou plusieurs éléments de
surface comprennent une pluralité de canaux
(40) s’étendant vers la limite intérieure de la face
de galet.

2. Ensemble à galet de chariot selon la revendication
1, dans lequel chaque canal (40) est limité par une
surface inclinée de la face de galet (20, 22), la sur-
face inclinée s’étendant axialement vers l’intérieur à
mesure que le canal (40) s’étend vers la limite inté-
rieure (21, 23) de la face de galet (20, 22).

3. Ensemble à galet de chariot selon la revendication
2, dans lequel la surface inclinée a un rayon de cour-

bure.

4. Ensemble à galet de chariot selon la revendication
1, dans lequel chaque canal (40) a une largeur qui
diminue à mesure que le canal (40) s’étend vers la
limite intérieure (21, 23) de la face de galet (20, 22).

5. Ensemble à galet de chariot selon la revendication
1, dans lequel la face de galet (20, 22) est inclinée
axialement vers l’intérieur depuis une région de bord
externe de la face de galet vers la limite intérieure
(21, 23) de la face de galet, lesdits un ou plusieurs
éléments de surface comprenant également une
pluralité de nervures (42) s’étendant vers la limite
intérieure (21, 23) de la face de galet (20, 22).

6. Ensemble à galet de chariot selon la revendication
1, dans lequel les première et deuxième faces (20,
22) ont chacune une pluralité de canaux (40) s’éten-
dant vers la limite intérieure (21, 23) de la face de
galet respective.

7. Ensemble à galet de chariot selon la revendication
1, dans lequel le galet (12) est accouplé à un chemin
de roulement externe (32) de l’ensemble de palier
(14) de telle sorte que le galet (12) et le chemin de
roulement externe (32) tournent ensemble de ma-
nière unitaire au cours de l’utilisation, et le moyeu
(16) est accouplé à un chemin de roulement interne
(30) de l’ensemble de palier (14) pour former un
sous-ensemble moyeu/chemin de roulement interne
qui ne tourne pas autour de l’axe du galet au cours
de l’utilisation.

8. Ensemble à galet de chariot selon la revendication
1, dans lequel l’ensemble de palier ouvert (14) pré-
sente un chemin de roulement interne (30), un che-
min de roulement externe (32), et une seule rangée
d’organes de palier (34) positionnés entre le chemin
de roulement interne (30) et le chemin de roulement
externe (32).

9. Ensemble à galet de chariot selon la revendication
8, dans lequel le chemin de roulement interne (30),
le chemin de roulement externe (32), et les organes
de palier (34) sont tous constitués de métal, le che-
min de roulement interne (30) et les organes de palier
(34) ayant une dureté supérieure à celle du chemin
de roulement externe (32).

10. Ensemble à galet de chariot selon la revendication
1, dans lequel l’ensemble à galet de chariot (10, 90)
a une seule rangée d’organes de palier (34).

11. Ensemble de chariot (80) destiné à être utilisé dans
un système de convoyeur, comprenant :

un organe de support (84) destiné à supporter
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un article devant être déplacé par le système de
convoyeur ;
des première et deuxième consoles de chariot
(83) accouplées à l’organe de support (84) ; et
des premier et deuxième ensembles à galet de
chariot (10, 90) accouplés à la première et à la
deuxième console de chariot (83), respective-
ment, pour assurer un engagement de roule-
ment de l’ensemble de chariot (80) avec un rail
(82) du système de convoyeur, chaque ensem-
ble à galet de chariot (10, 90) comportant :

un galet (12) ayant une ouverture centrale,
un moyeu (16) positionné à l’intérieur de
l’ouverture centrale, le moyeu étant accou-
plé à la première ou à la deuxième console
de chariot (83), et
un ensemble de palier ouvert (14) position-
né à l’intérieur de l’ouverture centrale entre
le galet (12) et le moyeu (16), l’ensemble
de palier (14) assurant un mouvement de
rotation relatif entre le galet (12) et le moyeu
(16),
le galet (12) comprenant une première face
(20), une deuxième face (22), et une surface
de roulement circonférentielle (24), les pre-
mière et deuxième faces (20, 22) ayant des
limites intérieures (21, 23) adjacentes à
l’ouverture centrale, au moins l’une des fa-
ces (20, 22) ayant un ou plusieurs éléments
de surface configurés pour diriger l’écoule-
ment d’un fluide vers l’ensemble de palier
ouvert (14) lors du nettoyage de l’ensemble
de palier ouvert (14), caractérisé en ce que
lesdits un ou plusieurs éléments de surface
comprennent une pluralité de canaux (40)
s’étendant depuis une région de bord exter-
ne de la face de galet vers la limite intérieure
de la face de galet.

12. Ensemble de chariot selon la revendication 11, dans
lequel lesdits un ou plusieurs éléments de surface
comprennent une pluralité de nervures (42) s’éten-
dant vers la limite intérieure (21, 23) de la face de
galet (20, 22).

13. Ensemble de chariot selon la revendication 11, dans
lequel lesdits un ou plusieurs éléments de surface
comprennent une ou plusieurs surfaces inclinées si-
tuées entre une région de bord externe de la face
de galet (20, 22) et la limite intérieure (21, 23) de la
face de galet, la ou les surfaces inclinées s’étendant
axialement vers l’intérieur vers la limite intérieure
(21, 23) de la face de galet (20, 22).

14. Ensemble de chariot selon la revendication 11, dans
lequel l’ensemble de palier ouvert (14) est constitué
essentiellement d’un chemin de roulement interne

(30), d’un chemin de roulement externe (32), et d’une
seule rangée de billes (34) positionnées entre le che-
min de roulement interne (30) et le chemin de rou-
lement externe (32).

15. Ensemble de chariot selon la revendication 11, dans
lequel l’organe de support (84) supporte au moins
une volaille.

16. Procédé de lavage d’un ensemble à galet de chariot
(10, 90) d’un système de convoyeur aérien, l’ensem-
ble à galet de chariot (10, 90) comprenant un galet
(12) et un ensemble de palier ouvert (14), le galet
(12) comprenant une première face (20), une deuxiè-
me face (22), et une surface de roulement (24), au
moins l’une des première et deuxième faces (20, 22)
ayant une configuration en entonnoir pour diriger du
fluide vers l’ensemble de palier ouvert (14) au cours
du nettoyage de l’ensemble de palier ouvert (14), et
la face de galet ayant la configuration en entonnoir
ayant une pluralité de canaux (40) s’étendant depuis
une région de bord externe de la première face (20)
vers l’ensemble de palier ouvert (14), le procédé
comprenant la pulvérisation de fluide sur la face de
galet ayant la configuration en entonnoir de manière
à diriger le fluide pulvérisé dans l’ensemble de palier
ouvert (14), pour ainsi rincer l’ensemble de palier
ouvert (14) avec le fluide pulvérisé.

17. Procédé selon la revendication 16, comprenant en
outre, avant et/ou après le lavage de l’ensemble à
galet de chariot (10, 90), le transport d’au moins une
volaille le long du système de convoyeur aérien.

18. Procédé selon la revendication 16, dans lequel la
face de galet ayant la configuration en entonnoir pré-
sente une pluralité de nervures (42) s’étendant vers
l’ensemble de palier ouvert (14).

19. Procédé selon la revendication 16, dans lequel cha-
que face de galet (20, 22) est inclinée axialement
vers l’intérieur depuis une région de bord externe de
la face de galet vers une limite intérieure (21, 23) de
la face de galet, de telle sorte que le fluide pulvérisé
soit dirigé dans l’ensemble de palier ouvert (14) et
que du fluide qui entre ainsi à l’intérieur de l’ensem-
ble de palier (14) puisse s’écouler librement vers le
bas le long de l’une ou l’autre des faces du galet (12).
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