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DESCRIPTION

RELATED APPLICATIONS

[0001] This application claims priority to US Provisional Patent Application Number 61/931,058
entitled "Snap-On Position Limiter for a Conveyor Belt", filed January 24, 2014, and US
Provisional Patent Application Number 62/006,427 entitled "Snap-On Position Limiter for a
Conveyor Belt", filed June 2, 2014 and US Provisional Patent Application Number 62/061,346
entitled "Snap-On Position Limiter for a Conveyor Belt", filed October 8, 2014.

BACKGROUND

[0002] The invention relates generally to power-driven conveyors and, more particularly, to
thermoplastic, toothed endless belts driven by sprockets.

[0003] Position limiters, such as described in US Patent Number 7,850,562, are used in low
tension, positive drive belting systems to ensure proper engagement of the belt and drive
sprocket by controlling the position of the belt during the drive tooth hand-off process. A
position limiter may be disposed against the belt near the exit point. Examples of position
limiters include scrapers, rollers and shoes. US 7,850,562 discloses a position limiter for a
direct drive conveyor wherein the position limiter comprises a body, a limiting surface extending
at a first end of the body and a snap clamp at a second end of the body for mounting the body
to a shaft and a direct drive conveyor with such a position limiter.

[0004] Current position limiters are fixed to a mounting shaft, which may trap dirt and debris
and inhibit disassembly and-or replacement of the position limiter. In addition, current position
limiters are generally placed where the conveyor belt would naturally fall away from the drive
sprocket when no pretension is applied, which is typically at 165° of wrap from where the belt
enters the drive sprocket. The position limiter thus competes for the same space as a belt
scraper, if used. Further, the position limiter must be axially aligned with the drive sprockets,
requiring locking collars or fasteners that can become harborage zones for bacteria, thus
presenting risks to food safety.

[0005] US 7,681,719 B2 discloses a transfer tail assembly for use with a conveyor assembly
that creates a reduced radius transition from the upper run to the lower run of a continuous
conveyor belt used with the conveyor assembly.

[0006] WO 87/05585 A1 discloses a stripping device for cleaning conveyor belts with a support
shaft located under the conveyor belt for spring arms mountable thereon, with end-located
scraping leaves which are pressed against the conveyor belt at a predetermined angle.
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SUMMARY

[0007] In a first aspect, the present invention provides a position limiter in accordance with
claim 1.

[0008] In another aspect, the present invention provides a direct drive conveyor, in accordance
with claim 17.

[0009] In another aspect, the present invention provides the use of a position limiter in
accordance with claim 18.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] 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 shows an end portion of a low-tension, direct drive conveyor belt system including a
position limiter according to one embodiment of the invention;

FIG. 2 is an isometric view of the position limiter of FIG. 1;
FIGS. 3A-3C illustrate the process of mounting the position limiter of FIG. 1 to a mounting bar;

FIG. 4 is an exploded view of an end of a low-tension, direct drive conveyor belt system
including a position limiter assembly according to one embodiment of the invention;

FIG. 5 is an assembled view of the system of FIG. 4 during mounting of the position limiter
assembly;

FIG. 6 shows the system of FIG. 5 in a subsequent step during the mounting process;
FIG. 7A shows the system of FIG. 5 when fully assembled;
FIG. 7B is an interior view of the assembled system of FIG. 7A,

FIG. 8 is another view of a low-tension, direct drive conveyor belt system including a position
limiter assembly according to another embodiment of the invention;

FIG. 9Ais an isometric view of a position limiter including mounted rollers according to another
embodiment of the invention;

FIG. 9B is another view of the position limiter of FIG. 9A,

FIG. 10 is an exploded view of the position limiter of FIG. 9A;
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FIG. 11 is an isometric view of an end portion of a low-tension, direct drive conveyor belt
system including the position limiter of FIG. 9A;

FIG. 12 is an isometric view of an end portion of a low-tension, direct drive conveyor belt
system including a position limiter having a scraper mounted thereon according to another
embodiment of the invention;

FIG. 13 is an isometric view of an end portion of a low-tension, direct drive conveyor belt
system including a position limiter having an alternate scraper configuration;

FIG. 14 is an isometric view of an end portion of a low-tension, direct drive conveyor belt
system including a position limiter having an alternate scraper configuration;

FIG. 15 is an isometric view of an end portion of a low-tension, direct drive conveyor belt
system including a position limiter having an alternate scraper configuration;

FIG. 16 is an isometric view of an end portion of a low-tension, direct drive conveyor belt
system including a position limiter having an alternate scraper configuration

FIG. 17 shows a conveyor belt system including a position limiter assembly having a scraper
mounted thereto; and

FIG. 18 is an end view of a low-tension, direct drive conveyor belt system including a position
limiter assembly designed to accommodate flights in a conveyor belt.

FIG. 19 shows another embodiment of a position limiter;

FIG. 20 shows another embodiment of a position limiter;

FIG. 21 shows the position limiter of FIG. 20 mounted to a shaft;
FIG. 22 shows a sprocket assembly mounted to a drive shaft;

FIG 23 is an isometric view of a position limiter including rollers forming a limiting surface
according to another embodiment of the invention;

FIG. 24 is a side view of the position limiter of FIG. 23;
FIG. 25 is top view of the position limiter of FIG. 23;
FIG. 26 is an isometric view of the position limiter of FIG. 23;

FIG. 27 is a side view of a position limiter suitable for limiting an edge of a conveyor belt
according to another embodiment of the invention;

FIG. 28 is an isometric view of the position limiter of FIG. 27;
FIG. 29 is a front view of the position limiter of FIG. 27;

FIG. 30 is a top view of the position limiter of FIG. 27;
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FIG. 31 is a bottom view of the position limiter of FIG. 27;
FIG. 32 is a rear view of the position limiter of FIG. 27,

FIG. 33 is an isometric view of an edge position limiter mounted to a conveyor frame using a
mounting device;

FIG. 34 is another view of the edge position limiter of FIG. 33;

FIG. 35 shows another edge position limiter mounted to a frame using a mounting base;

FIG. 36A is a side view of a position limiter according to another embodiment of the invention;
FIG. 36B is an isometric view of the position limiter of FIG. 36A;

FIG. 36C is a side view of the position limiter of FIG. 36A mounted to a shaft;

FIG. 36D is an isometric view of the position limiter and shaft of FIG. 36C;

FIG. 37A-D show another embodiment of a scraper mount mounted to a shaft according to
another embodiment of the invention;

FIGS. 38A-38D show a scraper base suitable for use with the scraper mount of FIGS. 37A-
37D;

FIGS. 39A and 39B show a shaft including a plurality of scraper mounts mounted thereto and a
scraper blade supported by the scraper mounts;

FIGS. 40A and 40B show another embodiment of a scraper blade assembly mounted to a
shaft;

FIGS. 41A and 41B show another embodiment of a scraper blade assembly mounted to a
shaft;

FIGS. 42A-42C show an end portion of a conveyor including a plurality of position limiters and
a scraper blade assembly mounted to a shaft according to an embodiment of the invention;

FIGS. 43A-C show the end portion of FIGS. 42A-42C in a first position;
FIGS. 44A-44C show the end portion of FIGS. 42A-42C in a second position; and

FIGS. 45A-45C show the end portion of FIGS. 42A-42C in a third position.

DETAILED DESCRIPTION

[0011] A conveyor employs a positively-driven conveyor belt, a drive sprocket and a snap-on
position limiter to ensure proper engagement of the belt and drive sprocket. The position limiter
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may be installed, retained and removed from a shaft without the use of tools, or with minimal
use of tools. Embodiments of the position limiter employ a snap clamp having an anchor, such
as a protrusion that engages a channel in a shaft of the conveyor, referred to as a toolbar. A
body of the snap clamp mates with the body of the shaft. Optionally, an axial tab engages a
notch or other seat in a shaft. The relaxed body of the snap clamp may be different than the
shaft, but stretched or compressed to match the shaft and lock into place. The snap clamp
may be used to interchangeably mount components to the shaft while locking the components
axially and radially relative to the shaft during operation. The invention will be described below
relative to certain illustrative embodiments, though the invention is not limited to the illustrative
embodiments.

[0012] FIG. 1 illustrates a portion of a low-tension, direct drive conveyor belt system including
a position limiter 50 according to one embodiment of the invention. The illustrative conveyor

belt system includes a low-tension, positively driven conveyor belt, such as THERMODRIVE®
belting, available from Intralox, LLC of Harahan, LA. The illustrative conveyor belt 10 includes
drive elements, shown as drive teeth 12 (also known as drive bars) that engage recesses 22 in
the corresponding drive sprocket 20. A position limiter 50, mounted to a shaft 40 below the
sprocket, ensures that the belt engages the sprocket 20. The position limiter 50 is positioned
relative to the sprocket 20 so as to create a channel through which the belt 10 passes. In the
illustrative embodiment, the position limiter 50 snaps onto the shaft to facilitate assembly and
disassembly of the conveyor system. The shaft includes engagement means to limit the axial
and radial movement of the position limiter once snapped onto the shaft, as described below.
In the illustrative embodiment, the position limiter 50 is plastic and the shaft 40 is stainless
steel, though other materials may be used.

[0013] In the illustrative embodiment, the pitch of the sprocket is less than the pitch of the
conveyor belt, so that only one tooth on the conveyor belt is actively driven by the sprocket at a
time. The belt engages the sprocket at a top position 13 and begins to wrap around the
sprocket 20. The sprocket 20 actively engages a drive tooth 12 at an activation position and
releases the drive tooth at a release position. In the illustrative embodiment, the position limiter
50 is located such that the front of the limiting surface abuts the conveyor belt at a front
position that is between about 160° and about 220° from the top position 13 (the top position
being 0°). The position limiter limiting surface extends preferably at least one full pitch (for
example, greater than 36° for a ten toothed-sprocket) before pulling away from the belt at
release position 15. In one embodiment, the release position 15 is at about 250° from the top
position 13, though the invention is not so limited. Preferably, the position limiter is mounted out
of the product stream and is shaped to prevent the accumulation of product. Absent the
position limiter, the belt, when not under pretension, would tend to release from the sprocket at
about 165°. The illustrative position limiter 50 permits greater belt wrap around the sprocket,
thereby moving the position limiter further away from the conveyed food stream.

[0014] Preferably, the sprocket effectively drives only one tooth of the sprocket at a time,
except for the duration in which a leading driven tooth disengages from the sprocket and
hands off to the immediately trailing tooth as the trailing tooth becomes the leading driven
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tooth. The position limiter 50 helps control this handoff.

[0015] Referring to FIG. 2, a position limiter 50 of one embodiment of the invention includes a
main body 52. The top of the main body forms a limiting surface 54 designed to engage a
conveyor belt 10 to ensure proper engagement between the belt and corresponding sprocket.
The illustrative limiting surface 54 covers a length that is greater than one sprocket pitch,
though the invention is not so limited. A fastening member, illustrated as a snap clamp 60, at
the opposite end of the main body mounts the position limiter to a shaft.

[0016] The limiting surface 54 provides area contact on the conveyor belt, and includes a
concave portion 55 at a front end connected to a convex portion 56 at a rear end. The concave
portion 55 and convex portion 56 may be connected tangentially. The illustrative concave
portion has a shallower arc than the arc of the convex portion 56. As shown, the concave
portion 55 matches the profile of the associated sprocket. The concave portion preferable
curves through an arc corresponding to at least and preferably greater than one pitch of the
sprocket (at least 36° for a 10-toothed sprocket). The lead edge 57 of the limiting surface may
be sharp or otherwise shaped. The shape and size of the convex portion 56 is selected
depending on the properties of the associated conveyor belt. The convex portion 56 manages
the backbend of the belt, so the shape and size of the convex portion 56 relate to the rate of
backbend of the belt and are selected to adequately manage the backbend, and controls the
disengagement of the driven belt tooth, gently forcing a tooth back into a driven recess as it
approaches the limiter. The transition between the convex and concave portion corresponds to
the release point 15 of the conveyor belt from the sprocket 20.

[0017] The illustrative body 52 connects the limiting surface 54 to the snap clamp 60 and may
be shaped to reduce mass.

[0018] The illustrative snap clamp 60 comprises a substantially semi-circular gripping element
forming two legs 64 and 65. The clamp 60 is defined by a radially outer surface 61, a radially
inner surface 62 and side surfaces 63. The first leg 64 terminates in a flat end surface 69 while
the second leg 65 terminates in a barbed tip 66. The barbed tip is defined by an angled tip
outer surface 67 and an inner tip surface 68, which intersect to form the barb. The inner tip
surface extends radially inwards from the radially inner surface 62. A tab 70 extends between
the radially inner surface 62 of the clamp and the tip 66. The tab 70 matches a recess on a
corresponding shaft 40, as described below.

[0019] The radially inner surface 62 may include clean out chambers or recesses to enhance
cleanability when the position limiter is mounted to a shaft.

[0020] The tip 66 may be lower than the end 69 of the first leg when the inner tip surface 68 is
substantially horizontal. The bottom surface 69 and tip inner surface 68 may be non parallel.

[0021] The stiffness and tension of the snap clamp 60 may be varied depending on the
material used, thickness of the legs, degree of wrap of the gripping element and other factors
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that may be varied.

[0022] Preferably, the snap clamp 60 is integral with the body of the position limiter, though the
invention is not so limited.

[0023] FIGS. 3A-3B illustrate the process of snapping a position limiter including a snap clamp,
such as the position limiter 50, onto a shaft 40 in a conveying system according to one
embodiment of the invention. The illustrative method of affixing the position limiter to a shaft
can be used to affix any conveyor component to another conveyor member using a snap lock
geometry integrated into both the conveyor component and the conveyor member. The
conveyor component is attached to the frame by stretching the component over the center
about the conveyor member by imparting a force greater than what the component
experiences at rest. Mating geometry in the position limiter and shaft engages to affix the
position limiter to the shaft. In one embodiment, the smallest inner diameter of the snap clamp
is smaller than the outer diameter of the mating conveyor member. Alternatively, the position
limiter or other conveyor component may compress to allow engagement.

[0024] In FIGS. 3A and 3B, the illustrative shaft 40 has a flat bottom surface 42 extending
between ends of a rounded outer surface 43. The flat bottom surface 42 includes at least one
substantially linear channel 44 extending from a first end to a second end. As shown in FIG.
3A, the position limiter is first placed near the shaft such that the axial alignment tab 70 aligns
with an alignment notch 41 in the shaft 40 and the legs 64, 65 straddle the shaft 40. Then, an
operator inserts the tip 66, which functions as a key, into a recess 44, which functions as a
keyway, on the flat surface side 42 of the shaft 40, as shown in FIG. 3B, while rotating the first
leg 64 about the outer surface 43 of the shaft until the first leg 64 contacts the shaft 40. Then,
as shown in FIG. 3C, the user initiates clamping force by stretching the leg 64 over the center
of the shaft to snap the position limiter 50 into place, while inserting the tab 70 into the notch
41 to prevent axial movement of the position limiter relative to the shaft. The engagement
between the tip 66 and recess 44 prevents radial movement of the position limiter 50 about the
shaft 40. The legs of the snap clamp flex slightly to allow mounting of the position limiter 50
onto the shaft, and then spring back into place after being rotated over center to lock the
position limiter onto the shaft 40. VWhen snapped on, the axially inner surface 62 of the position
limiter 50 abuts the rounded outer surface 43 of the shaft 44.

[0025] In another embodiment, a continuous clamping force is maintained by making the
internal diameter of legs 64, 65 smaller than the outer diameter of shaft 40 so that the
illustrative snap clamp 60 is under continuous strain while remaining within the yield limits of its
material properties.

[0026] In other embodiments, a small protrusion is added to the periphery of the inner radial
surface 62 of leg 64 such that it mates with a notch in the shaft 40 when the clamp 60 is fully

seated on the shaft 40.

[0027] The lock-in place design of the position limiter enables assembly on a shaft without
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fasteners or other tools. The illustrative snap clamp ensures that the component mounted
thereon does not rotate about or slide along the shaft 40.

[0028] FIGS. 4-7B illustrate a process of mounting a shaft 40 with a plurality of position limiters
50 mounted thereon onto a conveyor frame. The conveyor frame includes conveyor end plates
81, 82 for mounting a shaft or axle 21 containing one or more sprockets 20 and receiving a
shaft 40 for holding one or more position limiters 50 in place against a conveyor belt 10. The
conveyor end plates each include a recess 83 for mounting the shaft containing sprockets 20.
As shown, axles 21 extending from the sprocket are inserted into the recesses 83. As shown,
the shaft 40 is mounted between two shaft mounting plates 91, 92, which are mounted to the
conveyor frame to position the position limiters 50 relative to the conveyor belt 10. A series of
position limiters 50 is mounted along the length of the shaft 40.

[0029] The illustrative shaft mounting plates have the shape of a rounded triangle. The shaft
40 is mounted between two points 91a, 92a on the plates 91, 92. Opposite the end of the
shaft, the shaft mounting plates include mounting tabs 93, which have flat sides in the
illustrative embodiment. Flat sided mounting tabs 95 extend from another position on the
plates 91, 92.

[0030] Tools 96 are provided for engaging the tabs 93, 95 on the triangular mounting plates
91, 92 to position and orient the shaft and position limiters. Each tool 96 includes a stem 97,
handle 98 and offset cam portion 99 forming a channel.

[0031] Mounting tabs 94 extend from a third point 91b, 92b in the triangular shaft mounting
plate. The illustrative mounting tabs are circular in cross-section, though the invention is not so
limited. Recesses 84 in the conveyor end plates rotatably receive the mounting tabs 94, as
shown in FIG. 5, to place the position limiters in a first position relative to the conveyor belt.

[0032] After the mounting tabs 94 are inserted in the recesses 84, the tool stem 97 is inserted
in a pocket 88 such that groove in the cam portion 99 is disposed adjacent a tool opening 89 in
the conveyor end plate, as shown in FIG. 5. Then, the shaft assembly is rotated about the
mounting tabs 94, such that the tabs 95 align with the openings 89. Initially, the tools 96 are
positioned such that the cam channel is spaced from the opening. A user moves the handle
98, pivoting the tool 96 around the stem 97, causing the offset cam portion 99 to rotate into
engagement with the tab 95, locking the shaft assembly into the position shown in FIG. 6
relative to the conveyor belt 10.Then, a user or automatic tool then releases the tools and
rotates the shaft assembly into an engaged position, shown in FIGS. 7A and 7B. In the
engaged position, the position limiters 50 are disposed adjacent to the conveyor belt at a
selected position suitable for ensuring engagement of the sprocket 20 and belt 10. In this
position, the tabs 93 align with the openings 89. The tools 96 are then rotated into engagement
position to retain the tabs 93 and shaft assembly in the engaged position. The shaft assembly
may be easily moved into an unengaged position or removed from the conveyor frame, if
desired.
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[0033] FIG. 8 shows another embodiment of a conveyor 2 employing position limiters 50 for a
conveyor belt 10 on a motorized pulley or a shaft containing at least one sprocket 20 according
to another embodiment of the invention. In this embodiment, tools 196 are used to secure a
shaft assembly, comprising a shaft 40 with position limiters mounted thereon and extending
between two shaft mounting plates 91' 92', in an engaged or disengaged position relative to
sprocket mounting plates 81', 82'. The illustrative tools 196 are DE-STA-CO material handling
clamps, available from DE-STA-CO of Auburn Hills, MIl. The tools 196 selectively insert pins in
openings in the side plates 81', 82', 91', and -or 92' to help position the shaft assembly.

[0034] Other suitable handles for positioning an array of position limiters relative to a belt may
be used. For example, a handle that connects to a shaft 40 and can lock into place may be
used to maneuver an array of position limiters on the shaft.

[0035] FIG. 8 also shows a belt guide 210 connected to the shaft assembly to help guide the
conveyor belt 10 after release from the sprocket 20.

[0036] FIGS. 9A and 9B illustrate a position limiter 150 including rollers according to another
embodiment of the invention. The position limiter 150 includes a limiting surface formed by two
rollers 156 and 155. The two limiting rollers 155, 156 are placed approximately one sprocket
pitch apart near the driving tooth and tooth discharge position. The rollers are mounted
between side plates 152, 153 using axles 157, 158. The roller position limiter 150 is particularly
suitable for abrasive environments.

[0037] The position limiter 150 includes a snap clamp 160 formed by the side plates. The snap
clamp is similar in form to the snap clamp of the position limiter 50.

[0038] The body of the position limiter is formed by two side plates 152, 153 that flank the
rollers and form the snap clamp 160. In one embodiment, side plates 152, 153 may be plastic,
the rollers may be UHMW and the axles may be stainless steel. As shown, the snap clamp 160
comprises a substantially semi-circular recess in the plates. The snap clamp 160 includes a
barbed tip 166 and a tab 170.

[0039] In another illustrative embodiment, two position limiters are used to support one or
more rollers between them. In this embodiment, not shown, the rollers or roller axles could be
seated in saddles in the body of the limiter.

[0040] As shown in FIG. 10, the axles 157, 158 include an enlarged central portion and smaller
diameter ends, where the axles extend into the side plates.

[0041] The side plates 152, 153 may be coupled together to mount the rollers and assemble
the position limiter 150 through any suitable means, including, but not limited to, a snap-fit
connection, gluing, welding or using a fastening device. When assembled, the plates form
pockets for mounting the rollers 155, 156. The position limiter 150 controls tooth hand-off
between a positively-driven belt and a drive sprocket using the two limiting rollers 155, 156.
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[0042] FIG. 11 shows the position limiter 150 when mounted to a shaft 40 to place the position
limiter 150 relative to a conveyor belt 10 wrapped around a sprocket 20. The position limiter
150 mounts to the shaft 44 similarly to the position limiter 150. In the illustrative embodiment,
the rear roller 155 is larger than the front roller 156. The upper edges of the plates 152, 153
have a slightly concave curve between two rounded ends where the rollers are mounted. The
shape of the rollers and plate upper edges are selected such that the smaller front roller 156
contacts or abuts the conveyor belt at a limiting position 114 that is between about 160° and
about 220° from the top, and preferably between about 165° and about 215° to perform
limiting, while the larger rear roller 155 manages backbend in the belt 10 after release from the
sprocket 20 at release position 115, which is preferably a distance of at least at least one
sprocket pitch past the limiting position 114.

[0043] The mounting of the roller position limiter to a shaft 40 using the snap clamp 160 may
lock the components in place relative to each other, as shown in FIG. 11.

[0044] Preferably, the rollers rotate freely on the axles.

[0045] The rollers may comprise roller halves that couple to form a complete roller. The width
of the rollers may vary depending upon the requirements of the position limiter.

[0046] In addition, a third roller may be mounted between the front and rear rollers 155, 156 to
provide additional limiting force. Any suitable number of rollers may form the limiting surface of
the position limiter.

[0047] According to another embodiment of the invention, shown in FIG. 12, a position limiter
250 may include a mounting arm 220 for receiving a conveyor belt scraper 230 or a base for a
scraper. The scraper extends from the mounting arm 220 and contacts the conveyor belt to
remove debris prior to the position limiter 250. The illustrative scraper is slightly curved due to
the spring effect of the material, and has a constant cross-section, though the scraper may
have any suitable shape.

[0048] In another embodiment, not shown, the mounting arm for receiving a belt scraper or
base for a scraper includes an integrated snap clamp while omitting a limiter body.

[0049] FIGS. 13-16 show various embodiments of scraper 231, 232, 233 and 234 mounted to
a position limiter 250. For example, the scraper 231 of FIG. 13 has a substantially tear-drop
shaped cross-section with a planar front surface mounted to a base 239 inserted in the
mounting arm 220 of the position limiter 250. The front surface and back surface taper to a tip
for scraping the belt. The scraper 232 of FIG. 14 includes a planar front, a shaped rear surface
and a curved scraping surface facing the conveyor belt 10. The scraper 234 of FIG. 15
includes a shaped outer surface and an inner surface having a lower section and an upper
section that faces the conveyor belt, providing a larger contact area with the conveyor belt 10.
The scraper 234 is connected to a bent base 239" inserted in the position limiter scraper arm
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220. As shown in FIG. 16, in another embodiment, the scraper 235 may have a planar outer
surface and a shaped inner surface that provides even larger contact area with the conveyor
belt 10.

[0050] FIG. 17 shows a mounting shaft 40 with a plurality of scraper position limiters 250 being
mounted to a conveyor frame 280, similar to earlier embodiments. The shaft assembly is
mounted to place the scraper 231 in scraping position relative to the conveyor belt 10.

[0051] In another embodiment, the scraper is independent of the position limiter and
separately mounted to the shaft. The scraper holder may be mounted using a snap clamp or
other suitable device to the shaft in a direction opposite the position limiter.

[0052] According to another embodiment of the invention, shown in FIG. 18, the mounting
plates and mounting bar for a series of position limiters may be configured to accommodate a
conveyor belt with flights. For example, the mounting plate 391, 392 includes a dropped shaft
344 including a central connector 347 connecting to a mounting nub 345, upon which a central
position limiter 50 is mounted. Nubs 346 extend from the side plates 391, 392 for mounting
outer position limiters 50,. The configuration allows space between the shaft 344 and belt 310

to accommodate flights 311.

[0053] FIG. 19 shows another embodiment of a snap-on position limiter 450. The position-
limiter 450 snaps onto a shaft configured to receive the position limiter 450. The position limiter
is position relative to a drive element, such as a sprocket, to create a channel through which a
direct drive conveyor belt passes. The snap-on position limiter 450 of FIG. 19 has a geometry
configured to optimize the hand off of the leading driven tooth to an intermediate trailing tooth
as the trailing tooth engages the sprocket. The snap-on position limiter 45 further includes
recesses 469 in the clamp inner surface 462 to facilitate cleaning.

[0054] In the embodiment of FIG. 19, the radius R4 of the convex portion 456 of the limiting

surface 454 is designed to be smaller than the expected natural arc of curvature of the
associated belt in that position, which is where the belt discharges. The radius R in a transition

location 457 of the limiting surface 454 is selected so that the limiting surface conforms to the
belt as it discharges, ensuring that the belt does not backbend excessively. The radius R3 of

the concave portion is selected so that the concave portion 455 captures the immediately
trailing tooth that is about to become fully engaged with the sprocket during handoff. The
concave portion 455 includes a tangential extension 459, which functions to control the
disengagement of the leading belt tooth from the sprocket during handoff, as the fully engaged
tooth disengages. The tangential extension 459 can be a straight line, or a large-radius convex
or concave shape, or even a shape having various radii. The leading edge 457 may form a
curve having a radius Ry4. The curve at leading edge 457 is configured to gently force a drive

tooth back into a sprocket recess as the tooth approaches the limiter 450 in instances where
the tooth loses synchronicity with the sprocket recess.
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[0055] FIGS. 20 and 21 show a position limiter 550 including a button lock for securing the
position limiter to a shaft 540. The position limiter 550 includes a snap clamp similar to the
previous embodiments, but also includes a shaped first leg 564 forming a lip for receiving a
corner of the shaped shaft 540. The first leg 564 includes an alignment or locking tab 571 to be
received in a notch of the shaped shaft 540. Any suitable snap clamp design can be used to
attach a position limiter to a shaft.

[0056] FIG. 22 shows a sprocket assembly 700 suitable for use with a position limiter in a
positive-drive conveyor belt system. The sprocket assembly 700 includes a plurality of snap-
together sprockets mounted to a drive shaft 710. Each sprocket 702 comprises a pair of
sprocket components shaped like a partial apostrophe and having peripheral drive teeth 722.
Two sprocket components couple together and mount on the drive shaft 710 to form a
complete sprocket 702. The drive shaft includes three channels 744 forming keyways for
receiving protrusions on the sprocket components.

[0057] FIGS. 23-26 show another embodiment of a position limiter 850 including a limiting
surface formed by rollers according to another embodiment of the invention. The position
limiter 850 includes two side plates 852, 853 forming a body for mounting rollers 855, 856, 857
therebetween. The rollers form a limiting surface. The position limiter 850 also includes a snap
clamp 860 below the side plates 852, 853 for mounting the position limiter, as previously
described. As shown, the snap clamp 860 comprises an annular cuff having a barbed tip 866
and a tab 868, though the invention is not so limited. The illustrative snap clamp 860 includes
cutouts or recesses 869 on the clamp inner surface 862 to facilitate cleaning.

[0058] The limiting rollers include a rear limiting roller 855, and two smaller limiting rollers 856,
857. A roller mount 870 mounts the rollers to the limiter body. The illustrative roller mount 870
comprises three axles 875, 876, 877 extending perpendicular to a spine 871 for mounting the
rollers. Each axle extends through an opening in the first side plate 853, through the
corresponding roller and through an aligned opening 872, 873 or seat 874 in the second side
plate 852.

[0059] In one embodiment, the axles are separated by non-equal separation distances, i.e.,
the central axle 877 is closer to one of the end axles 875 or 876, ensuring that the larger roller
will not be inadvertently inserted into the wrong position.

[0060] A locking mechanism locks the roller mount 870 to the limiter body to secure the
assembly. In one embodiment, the locking mechanism comprises a flexible arm 880 connected
to the second side plate 852 having a tab 881 for selectively engaging a notch 882 in the
middle axle 876. The flexible arm 880 may be pulled back to release the middle axle 876 and
allow the roller mount 870 to slide out of engagement with the roller body. Any suitable means
for locking an axle to a position limiter body may be used.

[0061] FIGS. 27-35 show an embodiment of a position limiter for a conveyor belt that may be
mounted along an edge of the conveyor belt according to another embodiment of the
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invention. The illustrative position limiter 950 is mounted to an inside edge of a conveyor frame
901.

[0062] The position limiter 950 includes an upper limiting surface 954 for guiding a conveyor
belt. The upper limiting surface includes a convex curved portion 956 and a slightly concave
portion 955. The limiting surface 954 may have any suitable size and shape and is not limited
to the embodiment shown.

[0063] The position limiter 950 includes a body 952 and a mounting means for mounting the
position limiter 950 to the frame 901. The mounting means comprises a first opening 962 for
receiving a pin 902 connected to the frame. The first opening is disposed below the concave
portion 955 of the limiting surface. Below the convex portion 956, the position limiter 950
includes a seat 963 for another pin 903 connected to the frame. The illustrative seat 963 is a
semi-annular cuff for receiving the top portion of the pin 903. A locking tab 970 secures the pin
903 within the seat 963. The locking tab 970 comprises a flexible arm portion extending from a
base surrounding the opening 962 and a protrusion 974 for engaging a groove 904 in the pin
903 to hold the position limiter in position. The locking tab 970 may be lifted to pull the
protrusion out of engagement with the pin 903 and allow the position limiter to slide off the pins
902, 903.

[0064] As shown, the body of the position limiter includes a shaped bottom surface 953 to
facilitate cleaning.

[0065] The illustrative pins 902, 903 include tapering middle sections, though the invention is
not so limited.

[0066] As shown in FIGS. 33 and 34, the pins 902, 903 may be removably mounted to the
frame 901 through openings 907 using a mounting device 908. In another embodiment, shown
in FIG. 35, the pins 902, 903 used to mount the position limiter 950 to the frame 901 may be
mounted to a base 910 that is then connected to the frame 901.

[0067] FIGS. 36A-36D show another embodiment of a position limiter 1050 suitable for using
in a conveyor. The position limiter 1050 includes a snap clamp portion 1060 and a limiting
portion, forming a limiting surface 1054. The limiting surface has a rounded nose 1057, a
slightly concave portion 1055, a straight portion 1056 and a rounded end portion 1058 that
transitions to the clamping portion outer surface. On the snap clamp portion, a tip 1066
engages a channel 1044 on a corresponding shaft 1040 and a tab 1070 engages an axial
notch in the shaft (not shown) to clamp the position limiter 1050 onto the shaft 1040. The
illustrative position limiter 1050 includes cutouts 1069 on the inner surface of the clamp to
facilitate cleaning.

[0068] In one embodiment of the invention, a scraper mount may be used in conjunction with a
position limiter to mount a scraper to a shaft on which one or more position limiters is mounted.
For example, FIGS 37A and 37B show a scraper mount 1180 mounted to a shaft 1140 using
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an integral snap clamp. The scraper mount 1180 includes a front foot 1181 extending from the
main body of the scraper mount 1180. The foot 1181 includes a recess or channel 1182 for
receiving a portion of a scraper 1190, as shown in FIGS. 37C and 37D. The scraper 1190
includes a mounting bar 1192 configured to be inserted in the channel 1182, a spring base
1193 and a scraper blade 1194 mounted in a blade receptacle 1195. The scraper mount 1180
easily snaps onto the shaft 1140 and holds a blade inserted in the blade receptacle in a proper
position, as described below.

FIGS 38A-38D show another embodiment of a scraper base 1293 connectable to a shaft via a
scraper mount 1180. The scraper base 1293 can mount an elongated scraper blade using
multiple blade receptacles 1295. The scraper base includes a mounting bar 1292 that can be
inserted into a scraper mount recess to mount the scraper base to a shaft. The blade
receptacles comprise wide front fingers 1296 and narrow fingers 1297. The wide front fingers
1296 determine the vertical position of the scraper blade. The narrow fingers 1297 pinch the
scraper since the thickness of the scraper is greater than the channel formed between the
wide and narrow fingers. When the scraper blade is inserted, the narrow fingers slightly deflect.
In this position, the scraper is firmly held in place through friction.

[0069] FIGS. 39A and 39B show a scraper assembly mounted to a shaft 1140 using the
scraper base 1293 of FIGS. 38A and 38B. As shown, a scraper mount 1180 is mounted to a
shaft using an integral snap clamp. The shaft 1140 has a channel and axial notches
corresponding to the snap clamp, as described above. Then, a mounting bar 1292 of a scraper
base 1293 is inserted in a receptacle 1182 of the scraper mount. A scraper blade 1194 is
inserted in blade receptacles 1295 of the scraper base.

[0070] In another embodiment, shown in FIGS. 40A and 40B, a scraper assembly scraper
base 1293' includes a weighted shaft 1250 to facilitate positioning of a scraper blade 1294
once mounted in the receptacles 1295. The weighted shaft 1250 serves as a counterweight so
that the scraper base 1292 pivots within the base to maintain constant pressure of the scraper
tip 1294 against the belt.

[0071] As shown in FIGS. 41A and 41B, a scraper mount 1280 can have weighted discs 1251
connected to the end of the mounting bar 1252 via connectors 1253. The weighted discs 1251
serve as counterweights to bias the scraper tip 1294 against the belt.

[0072] FIGS. 42Ais an exploded view of an end of a conveyor frame including position limiter
assembly and scraper assembly according to an embodiment of the invention. The conveyor
frame includes end plates 1301, 1302 for mounting a reversing element, such as a sprocket
1305, for driving or otherwise guiding a conveyor belt 1304. FIG. 42B is an isometric view of
the end of FIG. 42A while assembled, without the sprocket and conveyor belt in place. FIG.
42C is an end view of the conveyor end with the sprocket and conveyor belt in place. The
position limiter assembly 1300 includes a plurality of position limiters 1350 mounted to a shaft
1340 using integral snap clamps, as described above. Also mounted on the shaft 1340 is a
series of scraper mounts 1380, which are also mounted using integral snap clamps. The
illustrative shaft 1340 has three scraper mounts: one on each end and one in the middle. A
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scraper blade assembly 1370 is mounted to the scraper mounts 1380. The scraper blade
assembly 1370 includes a mounting bar 1392, blade receptacles 1393, a scraper blade 1394
inserted in the receptacles 1393, curved plate mounting brackets 1372 connected to the ends
of the mounting bar 1392, and handles 1374 extending out from the plate mounting bracket
1372. The use of a central support for a scraper blade improves the uniformity of the scraper
against the belt surface, enhancing scraping. The shaft 1340 having the position limiters 1350
and scraper mounts 1380 mounted thereon is mounted between conveyor end plates 1301,
1302, which hold a sprocket 1305 or other reversing element around which a conveyor belt
1304 is trained. When assembled, the shaft 1340 holds the position limiters 1350 and scraper
blade 1394 in position adjacent the conveyor belt 1304.

[0073] The assembly 1300 further includes bushings 1303 received in openings 1307 of the
end plates 1301, 1302. On an outer side, each bushing 1303 receives a protrusion 1411 from
a handle 1410. On an inner side, each bushing 1303 receives an end of the shaft 1340. The
bushings 1303 also include pins 1308 that engage a curved channel 1412 on the handle 1410
and limit the rotation of the handle 1410. Rotation of the handle 1410 rotates the shaft 1340.

[0074] The handle 1410 may include an eccentric pin that fits through the busing 1303 and is
received by a slot 1341 in the shaft 1340. As the handle 1410 is rotated and locked, the pin
locks the shaft against a firm stop (either in the frame or the bushing) at the same time the
handle also deflects and snaps onto an unrelated outer pin 1308 on the bushing. In such a
position, the shaft 1340 is prevented from moving backwards.

[0075] FIGS. 43A-43C show the end portion of the frame of FIGS 42A-C with the handle 1410
in a first position. FIG. 43B is a cross-sectional view through lines A-A of FIG. 43A. With the
handle 1410, the position limiter assembly 1300 and scraper blade assembly 1370 will be in a
first position, placing the limiting surface of the position limiters 1350 and scraper blade 1394
adjacent to the conveyor belt 1304 in an operational mode. If the scraper blade is attached, a
counterweight forces the scraper blade against the belt.

[0076] FIGS. 44A-44C show the end portion of the frame with the handle 1410 in a second
position. In this position, the handle 1410 is rotated 180° from the first position. Because the
handle 1410 is attached to the shaft 1340 with an offset pin 1342, rotation of the handle 1410
pushes the shaft 1340 and attached components 1350, 1380 forward slightly and away from
the belt 1340. The position limiter is still in an operational position. If a scraper is installed, the
counterweight of the scraper assembly can be listed to provide a sizable gap between the
scraper and the belt and a small gap between the limiter and the belt so that some cleaning
can be done during operation, if necessary.

[0077] FIGS. 45A-45C show the end portion of the frame with the handle 1410 in the second
position and the scraper blade assembly brackets 1372 moved to release the blade 1394. In
this position, the handle 1374 and brackets 1372 of the scraper blade assembly 1370,
released by the handle 1410, rotate about the mounting bar 1392 to push the blade 1394 away
from the belt. This allows either removal of the blade 1394 for cleaning or another purpose or
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operation of the belt without scraping.

[0078] The unlocked handle 1410 can be removed from the assembly. When the handle 1410
is removed, the shaft 1340 can be moved forward within the openings 1307 and pivot
downwards, exposing a different surface to the conveyor belt. In this position, the limiters can
handle light loads so that the belt can be driven during the cleaning operation. Further, the
shaft and limiters can pivot up and be removed from the conveyor.

[0079] The illustrative scraper blade assembly 1370 allows a scraper blade to be easily
attached and removed from a conveyor without tools. The scraper blade assembly
automatically pushes the blade into engagement with a conveyor belt and provides uniform
scraping pressure. The position limiter facilitates assembly, disassembly, operation and
cleaning of a conveyor. The position limiter may be easily snapped onto a shaft designed to
accommodate the position limiter and may be removed when necessary for cleaning or
replacement. The position limiter may increase the wrap of a conveyor belt and be
advantageously positioned away from a product stream. In addition, the illustrative
embodiments locate the position limiter relative to a mounting shaft in a manner that increases
the robustness of the position limiter. The position limiter is placed such that reactive forces
from the belt transmit compressively through the plastic body to a shaft, which may be
stainless steel, to increase the life of the position limiter and-or the loads the belt is able to
convey.

[0080] The invention is not limited to the illustrative embodiments described above, but by the
scope of the appended claims.
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PATENTIKRAY

1. Positionsstyr (50; 150; 250; 450; 550; 850; 1050) til et direkte drevet

transportband og omfattende:

en endelgs rem (10);

mindst én drivtandremskive (20) til at ga i indgreb med og drive den endelgse rem
(10), hvilken tandremskive har drivtaender placeret med indbyrdes afstand med en valgt
tanddeling;

en fgrste aksel (40; 140) under drivtandremskiven (20);

hvilket positionsstyr under anvendelse er monteret pa akslen (40) ved anvendelse
af en snapklemme sdledes, at en styreflade af positionsstyret vender mod den endelgse
rem for at sikre indgreb mellem drivtandremskiven og den endelgse rem uden at forgge
spanding over hele remmen;

hvor positionsstyret (50; 150; 1050) omfatter:

en krop (52);

en styreflade (54; 1054), der straekker sig ved en fgrste ende af kroppen; og

en snapklemme (60; 160; 1060) ved en anden ende af kroppen til montering af
kroppen pa akslen (40);

hvor snapklemmen (60; 160; 1060) omfatter et i det vassentlige halvcirkelformet
gribeelement, der danner et farste krumt ben (64), som ender i en flad endeflade (69), og
et andet krumt ben (65), der ender i en med modhage forsynet spids (66, 1066), hvilken
snapklemme er afgraenset af en radialt ydre overflade (61), en radialt indre overflade (62)
og sideflader (63), hvor den med modhage forsynede spids har en skratstillet ydre overfla-
de (67) af spidsen og en indre overflade (68) af spidsen, der skeerer hinanden til dannelse
af modhagen, hvor den indre overflade (68) af spidsen straekker sig radialt indad fra den
radialt indre overflade (62);

hvor akslen omfatter en kanal (44) til at ga i indgreb med den med modhage forsy-
nede spids (66); og

hvor positionsstyret er placeret sdledes i forhold til tandremskiven (20), at der
dannes en kanal, gennem hvilken remmen passerer.

2. Positionsstyr ifglge krav 1, hvor snapklemmen (60; 160) yderligere omfatter en
snapflig (70), der straekker sig mellem spidsen og den radialt indre overflade (62) af det
andet krumme ben (65).

3. Positionsstyr ifalge krav 2, hvor en aksial indstillingsflig (70) straekker sig mellem
spidsen (66) og den radialt indre overflade af det andet krumme ben (65) for at ga i ind-
greb med et dertil passende hak (41) i akslen (40).

4. Positionsstyr ifglge krav 1 eller krav 2, hvor a) styrefladen (54) indbefatter en
konkav del (55) og en konveks del (56); eller b) styrefladen (54) indbefatter en konkav del
(55) og en konveks del (56), og hvor den konvekse del (56) har en skarpere krumning end
den konkave del (55).
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5. Positionsstyr ifglge krav 1 eller krav 2, hvor a) styrefladen omfatter en fgrste rulle
(156), der er drejeligt monteret pa kroppen, og en anden rulle (155), der er drejeligt mon-
teret pa kroppen og adskilt fra den farste rulle (156) med en valgt afstand; eller b) styre-
fladen omfatter en fgrste rulle (156), der er drejeligt monteret pa kroppen, og en anden
rulle (155), der er drejeligt monteret pd kroppen og adskilt fra den fgrste rulle (156) med
en valgt afstand, og hvor kroppen omfatter to sideplader (152, 153), som flankerer den
farste rulle (156) og den anden rulle (155), og positionsstyret (150) yderligere indbefatter
en fgrste aksel (158), der strackker sig gennem den farste rulle (156) og ind i abninger i
sidepladerne, og en anden aksel (157), der straekker sig gennem den anden rulle (155) og
ind i abninger i sidepladerne; eller ¢) styrefladen omfatter en farste rulle (156), der er dre-
jeligt monteret pa kroppen, og en anden rulle (155), der er drejeligt monteret pa kroppen
og adskilt fra den fgrste rulle (156) med en valgt afstand, og hvor den fgrste rulle (156)
har en mindre diameter end den anden rulle (155).

6. Positionsstyr ifglge krav 1 eller krav 2, hvor styrefladen omfatter en fgrste rulle
(156), der er drejeligt monteret pa kroppen, og en anden rulle (155), der er drejeligt mon-
teret pa kroppen og adskilt fra den farste rulle (156) med en valgt afstand, og hvor krop-
pen omfatter to sideplader (152, 153), som flankerer den fgrste rulle (156) og den anden
rulle (155), og positionsstyret yderligere indbefatter en forste aksel (158), der straekker sig
gennem den fgrste rulle (156) og ind i abninger i sidepladerne, og en anden aksel (157),
der straekker sig gennem den anden rulle (155) og ind i abninger i sidepladerne, og yderli-
gere omfatter organer til at Iase den fgrste og den anden aksel (158, 157) pa plads.

7. Positionsstyr ifglge krav 1 eller krav 2, hvor inderdiameteren af det forste og det
andet krumme ben (64, 65) er mindre end yderdiameteren af akslen (40), saledes at
snapklemmen (60; 160) forbliver forspaendt, nar den er i fastldst position.

8. Positionsstyr ifglge krav 1 eller krav 2, hvor det farste og det andet krumme ben
(64, 65) indeholder udsparinger pa en indre overflade (62) for at muligggre renggring og
for at tillade fremstilling med starre tolerancer, medens klemmetryk rettes mod spidsen
(66) og enden af det farste krumme ben (64).

9. Positionsstyr ifglge krav 1 eller krav 2, hvor det fgrste krumme ben (64) indbefat-
ter et fremspring pa den indre periferi af den distale ende af benet til at passe sammen
med en specifik geometrisk form i akslen (40) i den fastldste position.

10. Positionsstyr ifglge krav 1 eller krav 2, hvor det fgrste krumme ben (64) straek-
ker sig med en forgget inderdiameter mod det andet krumme ben (65) sdledes, at benene
sammen forhindrer fjernelse fra akslen (40) i en ikke-fastlast position.

11. Positionsstyr ifglge krav 1 eller krav 2, hvor det fgrste krumme ben (64) straek-
ker sig med en forgget inderdiameter til forbindelse med det andet krumme ben (65) sale-
des, at benene sammen forhindrer fjernelse fra akslen (40) i en ikke-fastldst position.

12. Positionsstyr ifglge krav 1 eller krav 2, hvor positionsstyret (250) yderligere om-
fatter en skraberarm (220), der straekker sig fremad fra kroppen, hvilken skraberarm ind-
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befatter en udsparing til at holde en skraber (231; 232; 233; 234).

13. Positionsstyr ifglge krav 12 og yderligere omfattende en skraber (231; 232; 233;
234), der er indfgrt i udsparingen.

14. Positionsstyr ifglge krav 1 eller krav 2, hvor positionsstyret (1050) har en afrun-
det naese (1057) ved en ende af styrefladen (1054).

15. Positionsstyr ifglge krav 1, hvor snapklemmen omfatter et seede (963) til at mod-
tage en topdel af akslen og en fleksibel flig (970) til at fastholde akslen inden i saedet
(963).

16. Positionsstyr ifglge krav 15, hvor den fleksible flig (970) indbefatter et frem-
spring (974), og akslen indbefatter en rille (904) til at modtage fremspringet (974) for at
fastholde positionsstyret (950) til akslen (903).

17. Direkte drevet transportband omfattende:

en endelgs rem (10);

mindst én drivtandremskive (20) til at ga i indgreb med og drive den endelgse rem
(10), hvilken tandremskive har drivtaender placeret med indbyrdes afstand med en valgt
tanddeling;

en fgrste aksel (40; 140) under drivtandremskiven (20);

kendetegnet ved et positionsstyr (50; 150; 250; 450; 550; 850; 1050) ifglge et
hvilket som helst af kravene 1-16 monteret pa akslen (40; 140) ved anvendelse af dets
snapklemme (60; 160; 1060) saledes, at styrefladen (54; 1054) af positionsstyret (50;
150; 250; 450; 550; 850; 1050) vender mod den endelgse rem (10) for at sikre indgreb
mellem drivtandremskiven (20) og den endelgse rem (10) uden at forgge spandingen over
hele remmen;

hvor akslen omfatter en kanal (44) til at ga i indgreb med den med modhage forsy-
nede spids (66); og hvor positionsstyret er placeret sdledes i forhold til tandremskiven
(20), at der dannes en kanal, hvorigennem remmen passerer.

18. Anvendelse af et positionsstyr (50; 150; 250; 450; 550; 850; 1050) ifglge et
hvilket som helst af kravene 1-16 i et transportband ifglge krav 17.
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