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DESCRIPTION

Field of the Invention

[0001] The present invention relates to power-driven conveyors. More particularly, the
invention relates to infeed and outfeed assemblies for a conveyor to transition conveyed items
onto and off of the conveyor.

Background of the Invention

[0002] Power-driven conveyors are used to convey items. Infeed assemblies are used to
transition items onto the conveyor as the conveyor belt moves from a returnway to a carryway
above the returnway. Outfeed assemblies are used to transition items off of the conveyor as
the belt moves from the carryway to the returnway. A drive moves the conveyor belt through
the conveying circuit. For example, drive sprockets mounted on a rotatable shaft may engage
and drive the conveyor belt along the conveying circuit.

[0003] Currently, it is difficult to either clean or maintain cleanliness in conveyors and- or to
disassemble certain components for cleaning, replacement or maintenance.

[0004] In addition, small transfers of items are generally limited to flat belts that operate using
pretension. The pretension, combined with the velocity of the infeed and- or outfeed rollers,
results in a short life span for the rollers or static nose bars that guide the belts. Replacement
of worn components leads to downtime of the conveyor and can be difficult.

[0005] US 2005/145465 A1 relates to methods for mounting or removing belts from
telescoping conveyor mechanisms and associated conveyor apparatus. It discloses the
features of the preamble of claim 1.

Summary of the Invention

[0006] In a first aspect of the present invention there is provided a belt guiding assembly for
guiding a conveyor belt according to claim 1.

[0007] In another aspect of the present invention there is provided a conveyor according to
claim 5.

Brief Description of the Figures
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[0008]

FIG. 1 is an isometric view of an infeed end of a conveyor according to an embodiment of the
invention;

FIG. 2 is an exploded view of the infeed assembly of FIG. 1 without the conveyor belt;
FIG. 3 shows a nosebar assembly of the infeed end of FIG. 1;

FIG. 4 is a detailed view of a portion of the nosebar assembly of FIG. 3;

FIG. 5 is an exploded view of the nosebar assembly of FIG. 3;

FIG. 6 is a detailed view of a portion of the infeed assembly of FIG. 1, showing the interface
between the nosebar assembly and mounting plate;

FIG. 7 is an isometric view of an outfeed end of a conveyor according to an embodiment of the
invention;

FIG. 8 is a detailed close up view of the portion of the outfeed end of FIG. 7 with the conveyor
belt removed;

FIG. 9 is an exploded view of a portion of the outfeed end of FIG. 8 with the conveyor belt
removed;

FIG. 10 is a side view of the outfeed end of FIG. 7 from a non-motor side of the assembly;
FIG. 11 is a side view of the outfeed end from a motor side;

FIG. 12 is a front view of the outfeed end of FIG. 7, with a handle in a first position;

FIG. 13 is a cross-sectional view through line A-A of FIG. 12;

FIG. 14 is a front view of the outfeed end of FIG. 7, with a handle in a second position;
FIG. 15 is a cross-sectional view through line B-B of FIG. 14;

FIG. 16 is a front view of the outfeed end of FIG. 7 during removal of the roller limiter;

FIG. 17 is an isometric view of the outfeed end of FIG. 7 during pivoting of the roller limiter
around the drive shaft;

FIG. 18 is an isometric view of the outfeed end during removal of a nosebar assembly;

FIG 19 is an isometric view of an outfeed assembly for a conveyor according to another
embodiment of the invention;

FIG. 20 is an exploded view of the outfeed assembly of FIG. 19;

FIG. 21 is a detailed view of section 3 of FIG. 20;
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FIG. 22 is a detailed view of a portion of a portion of the outfeed assembly of FIG. 19; and

FIG. 23 shows a portion of an outfeed assembly including a handle of another embodiment of
the invention.

Detailed Description of the Invention

[0009] The present invention provides a sanitary system at the infeed and-or outfeed end of a
conveyor that can be easily installed and removed without tools. The system facilitates transfer
of products to and from positively-driven, low tension endless conveyor belts and enables small
diameter transfers. The present invention will be described below relative to an illustrative
embodiment. Those skilled in the art will appreciate that the present invention may be
implemented in a number of different applications and embodiments and is not specifically
limited in its application to the particular embodiments depicted herein.

[0010] FIG. 1 shows an infeed portion 10 of a conveyor belt system according to an
embodiment of the invention. The conveyor belt system includes a frame and a positively-

driven, low tension conveyor belt 20, such as the ThermoDrive® belt available from Intralox,
L.L.C., the Cleandrive positive drive belt available from Habasit AG, the Gates Mectrol

PosiClean® positive drive belt available from Gates Mectrol, the Volta SuperDrive™ and other
positive drive belts available from Volta Belting and other positively-driven, low tension
conveyor belts known in the art. The invention is not limited to these belts, and may be
implemented with any suitable positive-drive, low tension conveyor belt. The illustrative
conveyor belt has a smooth outer surface substantially free of discontinuities and an inner
surface with a plurality of teeth at a given belt pitch or other suitable drive elements. The
conveyor belt 20 conveys products along a carryway and returns along a returnway below the
carryway. The conveyor belt may be conventionally trained around belt-guiding members in the
infeed portion 10 and outfeed portion 12 (shown in FIGS. 3-4B), as described below.

[0011] At the infeed end 10, the conveyor belt 20 comes up from the returnway 13 and enters
the carryway 14, and items to be conveyed transition onto the conveyor belt 10. First and
second frame plates 30, 40 are located on either side of the conveyor belt 20 to connect the
infeed assembly 10 to the conveyor frame (not shown). The frame plate 30 includes slots 31,
32 and protrusions 33, 34 for mounting a belt-guiding assembly, shown as nosebar assembly
70, for guiding the conveyor belt 20 at this transition point. The opposite frame plate 40
includes similar mounting structure, though the invention is not limited to the illustrative
mounting structure.

[0012] FIG. 2 is an exploded view of the infeed portion 10 with the conveyor belt 20 removed.
The infeed portion includes a guide plate 15 forming an end of the carryway, which curves
down along the front edges of the frame plates. Brackets 19 extend from the front side of the
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guide plate to support the nosebar assembly 70.

[0013] Referring to FIGS. 3-6, the nosebar assembly 70 comprises one or more passive
rotatable nosebars 72 for guiding the conveyor belt. In the illustrative embodiment, the nosebar
assembly comprises a series of nosebars 72 mounted on an axle 74 or other structure. The
nosebar assembly 70 includes mounting plates 50, 60 for mounting the nosebar assembly 70
to the conveyor frame plates 30, 40. The mounting plates 50, 60 include slots 51, 52, 61, 62
for allowing the mounting plates to be mounted on the frame plates 30, 40, by engaging the
protrusions 33, 34, though any suitable means for mounting the mounting plates 50, 60 to the
frame plates 30, 40 may be used. Each upper slot 51, 61 is formed in the rear edge of the
respective plate 50 or 60, extends in and up towards the top of the plate. Each lower slot 52,
62 extends up from a lower edges of the respective plate.

[0014] A nosebar axle 74 extends between and is supported by the mounting plates 50, 60.
The nosebar axle 74 includes a straight body portion and one or more end curves 76 to allow
the nosebar axle 74 to lock into place, or rotate to allow for easy disassembly and replacement
of the nosebars 72. The nosebar axle 74 ensures that all nosebars 72 are coaxial and allow
free rotation of the nosebars 72 about the axle, driven by the conveyor belt 20.

[0015] When the axle 74 and the end assembly are connected, the axle 74 is locked. When
removed from the conveyor, the shaft 74 can be rotated and removed. As it is removed, each
individual nosebar 72 can come out.

[0016] The nosebar 72, an embodiment of which is described in US Patent Application
Publication No. 2014/00116856 entitled "Positively- Driven, Low Tension Transfer Conveyor"”
forms a guide structure for guiding the conveyor belt around the infeed end. The nosebar 72 is
mounted on and is freely rotatable about the nosebar axle 74. Roller bearings or other devices
may facilitate rotation of the nosebar 72 about the nosebar axle 74. The nosebar 72 has a
relatively small diameter, which may be smaller than the arc of the natural curvature of the belt
10. The small radius of the nosebar allows a smaller gap between two conveyor belts or
between the conveyor belt and another device to ensure a smooth transition. The nosebars 72
have a grooved profile, shown as teeth 78 that engage drive structure on the conveyor belt 10
to allow the conveyor belt 10 to drive the nosebars 72. The nosebars function as slide bearings
and the use of a series of segments across the width of the axle 74 limits deflection of the axle
74 and conveyor belt 20.

[0017] The nosebar assembly 70 further includes a support beam 80 extending between the
mounting plates 50, 60 providing structural support for the nosebar assembly 70. The
illustrative support beam 80 includes arms 81, brackets and-or other supports that extend from
the support beam 80 between each nosebar 72 in the series of nosebars to ensure proper
spacing of the nosebars when a series of nosebars is employed. Alternatively, or in addition,
the arms 81 provide intermediate support for the nosebars 72. As shown in FIG. 5, the arms
81 may include openings 82 through which the axle 74 passes. The arms space the nosebars
along the axle.
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[0018] The curved end 76 of the axle 74 can lock into place in a space between the support
80, frame plate 30 and mounting plate 50 when the mounting plates 50, 60 are mounted to the
frame plates 30, 40, as shown in FIG. 6. The illustrative tip 76a of the curved end extends
along the front of the mounting plate 50.

[0019] The nosebar assembly 70 is preferably constructed of laser-cut and formed stainless
steel parts.

[0020] The nosebar assembly 70 may be easily removed from the frame plates to allow
cleaning or replacement. While assembled, the nosebar assembly facilitates the transition of
conveyed items onto the conveyor belt 10. The nosebar assembly 70, which may also be used
at the outfeed end, as described below, functions as a slide bearing on a small shaft,
periodically supported to offer long life. The illustrative nosebar assembly 70 can be replaced
or accessed without tools and without removing the conveyor belt. The axle 74 can be rotated
up and slid out, allowing a nosebar 72 or a plurality of the nosebars to be easily replaced.

[0021] A tension amplifier may be used to conform the conveyor belt to the nosebar assembly,
if required, as described in US Patent Application Publication No. 2014/00116856.

[0022] Referring to FIGS. 7-18, an outfeed end 12 of the conveyor smoothly transitions
conveyed items off of the conveyor belt (not shown). The outfeed portion is mounted to a
conveyor frame 16 includes an outfeed nosebar assembly 70" disposed at the end of the
carryway to transition the conveyor belt from the carryway to the sprocket assembly
therebelow. The frame 16 includes two side mounting plates connected by a lateral plate. A
drive for the conveyor belt 20 is disposed below the outfeed nose assembly. In the illustrative
embodiment, the drive comprises one or a series of drive sprockets 90 mounted to a drive
shaft 92 for driving the conveyor belt 20. The sprockets 90 include teeth 94 or other drive
structure for engaging teeth or other drive structure on the conveyor belt. A motor 96
connected to the drive shaft 92 rotates the drive shaft to move the conveyor belt. Other
suitable drive may be used.

[0023] The illustrative conveyor frame 16 includes side mounting plates, comprising opposing
side plates including a top plate 30' for mounting a nosebar assembly, a middle slot or
receptacle for receiving a drive shaft 92 and a bottom opening 127 for securing a position
limiter, such as a roller limiter, as described below.

[0024] The illustrative sprockets 90 comprise split sprockets comprising two mating halves that
engage the drive shaft 92. The drive sprockets may employ a snap-clamp that mates with a
channel on the drive shaft 92 to assemble the drive sprocket on the drive shaft. Examples of
such snap-clamps and sprockets are described in US Patent Application No. 14/602,741,
entitled "Cleanable Conveyor Frame Assembly Including Snap-On Components, filed January
22, 2015 and US Patent Application No. 14/602,455 entitled "Snap-On Position Limiter for a
Conveyor Belt" filed January 22, 2015, now US Patent Number 9,296,565.
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[0025] The drive sprocket 90 can be full width or a series of individually spaced sprockets, and
the invention is not limited to the illustrative design.

[0026] A bearing 98 mounted to the end of the drive shaft 92 opposite the motor 96 facilitates
rotation of the drive shaft 92 and is mounted to the frame 16 via mating protrusions in the
frame and openings in the bearing. Another bearing may receive the opposite end of the drive
shaft 92 near the motor 96.

[0027] The outfeed portion 12 further includes a position limiter to ensure proper engagement
of the drive sprockets 90 and the conveyor belt 20, In the illustrative embodiment, the position
limiter is a roller limiter 110 that is placed a fixed distance away from the drive sprockets 90 to
ensure that the teeth of the conveyor belt engage, and stay engaged with the drive sprockets.
The limiter obviates the need for pretension of the conveyor belt 20, which significantly extends
the life of the conveyor belt. The use of a position limiter also obviates the need for ball or roller
bearings in the infeed and - or outfeed rollers, allowing the use of a nosebar assembly 70 or
70" in the infeed and outfeed ends. The roller limiter 110 freely spins about its longitudinal axis.

[0028] The outfeed portion 12 further includes one or more limiter plates 120 to connecting the
limiter 110 to the drive shaft and ensuring a proper positon of the limiter relative to the drive
sprocket. At a top end, the limiter plate 120 engages the drive shaft 92. In the illustrative
embodiment, the top end includes an opening 122 for receiving the drive shaft 92 and allowing
the limiter plate 120 to pivot about the drive shaft 92. At a bottom end, the limiter plate 120
engages the limiter 110. The illustrative bottom end includes an opening 124 forming a bushing
for receiving an axle end 112 extending from the limiter 110. In a middle portion, the limiter
plate 120 includes a radial slot 126 to allow radial adjustment of the limiter plate to ensure
optimal belt tooth engagement of with the drive sprockets 90. A protrusion, illustrated as a bolt
128, extends through the radial slot 126 and into the frame 16 of the conveyor. The illustrative
frame 16 includes an opening 127 for receiving the bolt 128. The bolt 128 may be loosened
and tightened to allow adjustment of the limiter plate 120 to selectively move the limiter 110.
The ability to allow radial adjustment of the limiter plate ensures that the position limiter can
provide optimal belt tooth engagement with the drive sprockets.

[0029] Referring to FIGS. 11-16, the outfeed assembly may include a locking mechanism for
selectively locking the roller limiter 110 in place. In the illustrative embodiment, a locking
mechanism 118 is disposed at the motor-side of the roller limiter, though the invention is not so
limited. The locking mechanism 118 allows removal of the roller limiter. As shown in FIGS. 11
and 13, the illustrative locking mechanism 118 cradles a limiter plate 121 on a motor side of the
roller limiter 110 and includes a handle 1181, upper pin 1182 extending through the limiter
plate 121, a middle pin 1183 and a lower pin 1184 cradling the bottom of the limiter plate.
When inserted, the middle pin passes into an opening 114 through which the second axle end
113 of the roller limiter extends. As shown in FIG. 16, the middle pin 1183 passes through an
opening 114 in the second axle end to secure the roller limiter 110, as shown in FIGS. 12 and
13. Pulling the locking mechanism 118, as shown in FIGS. 14 and 15, pulls the middle pin 1183
from the opening 114 and disengages the limiter plate 121 from the cradling lower pin 1184,
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allowing the axle nub of the roller limiter to shift, releasing the roller limiter from position. As
shown in FIG. 16, the roller limiter 110 can be removed from the assembly. Pushing the locking
mechanism 118 inserts the locking mechanism arms into the limiter plate 121 and locks the
roller limiter 110 to the limiter plate 121, holding the roller limiter in place.

[0030] Other suitable locking mechanism for selectively locking and releasing the roller limiter
110 in place may be used. The locking mechanism enables repeatable, tool-less mounting and
release of the roller limiter and ensures proper placement of the roller limiter relative to and in
alignment with the drive sprockets.

[0031] Referring to FIGS. 17 and 18, the outfeed assembly allows for easy assembly,
adjustment and disassembly without tools. For example, as shown in FIG. 17, when the cap
forming a bearing 98 form the drive shaft 92 is removed and the bolt 128 is removed from the
opening 127 in the frame 16, releasing the limiter plate 120, the roller limiter 110, still
connected to the drift shaft 92 via the limiter plate, may pivot about the drift shaft to allow
access or adjustment.

[0032] As shown in FIG. 18, the nosebar assembly 70' can be easily removed from the outfeed
assembly for replacement or access to other components in the assembly. In another
embodiment, the infeed and-or outfeed assembly forms a tension amplifier for selectively
increasing tension in a limited portion of the conveyor belt. The tension amplifier employs a
braking device to add tension to a select zone. For example, instead of driving the conveyor
belt at the outfeed end, the drive sprocket and roller limiter may form a braking version of a
tension amplifier, with the motor and driver positioned elsewhere to drive the conveyor belt in
another location.

[0033] While the illustrative embodiment shows that the outfeed assembly can be adjusted
independent of the drive sprockets or tension amplifier, alternatively, either the infeed
assembly or outfeed assembly can be made non-adjustable.

[0034] Embodiments of the invention ensure that the roller limiter is properly placed relative to
and in alignment with the drive sprockets 90, preventing unreliable performance of the
conveyor belt and limiting pinching of the conveyor belt, which can crease and destroy the
conveyor belt. The use of a limiter plate 120 ensures that the roller limiter 110 is always the
correct distance away from the center of the shaft 92 of the sprocket 90, and it is prevented
from migrating out of position. The limiter can only move radially about either the drive
sprocket or tension amplifier. The locking mechanism for the limiter and limiter plate facilitates
mounting and disassembly of the roller limiter.

[0035] The assembly ensures that the limiter roller is always in the correct position and correct
alignment relative to the drive sprocket (or the tension amplifier, if the drive sprocket is

braked), but also ensures that the infeed and outfeed nosebars are similarly aligned.

[0036] In addition, the use of a similar design for the infeed and outfeed, namely the use of an
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identical or similar nosebar assembly, facilitates assembly and operation.

[0037] FIGS. 19-22 show another embodiment of an outfeed assembly 200 for a conveyor that
employs similar concept. The outfeed assembly 200 comprises side mounting plates
connected by a lateral plate to form a frame 216. The side mounting plates include openings
for mounting a drive shaft 292 carrying drive sprockets 290. A motor 296 drives the 296 drive
shaft. The ends of the drive shaft 292 are held in the openings of the side mounting plates
using bearings 298 mounted to the side mounting plates. A position limiter, shown as roller
limiter, 210 is also mounted to the side mounting plates using limiter plates 221. Each limiter
plate 221 has an upper opening for receiving the drive shaft 292 (corresponding to opening
122 above), a lower opening 224 for receiving an axle end of the position limiter 210. The
limiter plate 221 includes a radial slot 226 through which a protrusion, such as a bolt 228,
passes to secure the limiter plate 221 to the side mounting plates.

[0038] The lower opening 224 comprises a receptacle for the axle ends 212 of the roller
limiter. Each axle end 212 further includes a vertical slot 213 in the end face. The axle end 212
may be shaped and tapered, for example having a flat top and bottom and rounded sides. The
receptacle 224 is configured to receive the axle end 212, as shown in FIG. 21. The receptacle
also includes an opening facing the outer side of the side mounting plates. A protrusion 230
extends outward from the receptacle.

[0039] The assembly 200 further includes a handle 240 for selectively adjusting the position
limiter 210. The handle 240 includes a base portion including a curved channel 241 and a
handle portion 242. On an inside surface, the handle 240 includes a boss 243 extending
inwards that is concentric with the curved channel. An eccentric pin 245 extends from the boss.
When assembled, the boss 243 of the handle is inserted in into the opening 226 so that the
eccentric pin 245 is inserted in the slot 213 of the position limiter and the protrusion 230
passes into the curved channel 241. When the handle is rotated, the boss spins in the opening,
moving the eccentric pin forward, which pushes the position limiter forward. Protrusion in
channel guides.

[0040] In another embodiment, shown in FIG. 23, a handle 340 for selectively locking a
position limiter 310 relative to a limiter plate 321 may comprise a pivotable handle that
selectively engages a slot 313 in the end face of the position limiter. Other suitable means for
selectively retaining a position limiter in place may be used, and the invention is not limited to
the illustrative handles.

REFERENCES CITED IN THE DESCRIPTION
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PATENTKRAV

1. Bandferingsanordning (70, 70°) til fering af et transportband (20) omkring en

ende af en transport@grramme, omfattende:

en stettebjeelke (80), der streekker sig fra en farste side til en anden side;
en flerhed af arme (81), som straekker sig fra stattebjeelken, hvorved hver
arm inkluderer en abning (82);

en aksel (74), som passerer gennem abningerne (82);

en flerhed af roterbare neeselistesegmenter (72), der indseettes i rum mel-
lem armene (81) og er monteret pa akslen (74); og

kendetegnet ved, at akslen omfatter en krum ende (76).

2. Bandferingsanordning (70, 70’) ifelge krav 1, ydermere omfattende:

en farste monteringsplade (50), som mindst inkluderer en slids (51, 52);
en anden monteringsplade (60), der er beliggende over for den ferste
monteringsplade (50) og inkluderer mindst en slids (61, 62), hvorved stat-
tebjeelken (80) streekker sig mellem den farste monteringsplade (50) og

den anden monteringsplade (60).

3. Bandferingsanordning (70, 70’) ifalge krav 2, hvorved den farste monterings-
plade (50) inkluderer en @vre slids (51) og en nedre slids (52) til indgreb med

ferste (33) og andet (34) fremspring pa transportarrammen.
4. Bandferingsanordning ifelge krav 1, hvorved de respektive naeselistesegmen-
ter (72) inkluderer en flerhed af periferiske teender (78) til indgreb med et trans-

portband (20).

5. Transportgr, omfattende:
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2

en ramme med de over for hinanden beliggende sideplader (30, 40) ved
en ende af transportgren, hvorved hver sideplade inkluderer mindst et
udad-vendende fremspring (33, 34); og

en aftagelig bandferingsanordning (70, 70’) ifalge et hvilket som helst af
kravene 1 til 4, monteret pa de modstaende sideplader (30, 40), hvorved
den aftagelige bandferingsanordning (70, 70’) er monteret pa rammen

ved anvendelse af det udad-vendende fremspring (33, 34).

6. Transporter ifelge krav 5, hvorved den aftagelige bandferingsanordning (70,
70’) omfatter en farste monteringsplade (50), der er forbundet til den ferste side
af stettebjeelken (80), og en anden monteringsplade (60), som er forbundet til den
anden side af stgttebjeelken (80), hvorved hver monteringsplade inkluderer en
slids (51, 52, 61, 62) til indgreb for de udad-vendende fremspring (33, 34) med

henblik pa integrering af bandfaringsanordningen (70, 70’) i transportaren.

7. Transporter ifalge krav 6, hvorved den krumme ende (76) straekker sig mellem
en frontkant pa en af sidepladerne (30) og den farste monteringsplade (50), nar
bandfaringsanordningen (70, 70’) er monteret pa de modstaende sideplader (30,
40).

8. Transportar ifalge krav 5, hvorved den roterbare neeseliste omfatter en flerhed
af fortandede, roterbare neeselistesegmenter (72), der er arrangeret i serie pa
akslen (74).

9. Transporter ifelge krav 8, hvorved armene (81) streekker sig mellem naeseli-
stesegmenterne (72), og hver arm inkluderer en abning (82) til modtagelse af
akslen (74).

10. Transporter ifalge krav 8, ydermere omfattende en abning pa hver af sidepla-
derne (30, 40) neden under fremspringene (33, 34) til modtagelse af en drivaksel
(92) med mindst eet drivtandhjul (90), som er monteret derpa med henblik pa

drivning af et transportband (20).
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11. Transporter ifalge krav 10, ydermere omfattende en rullepositionsbegraenser
(110), monteret i en fast afstand fra drivakslen (92) for at sikre indgreb for trans-
portbandet (20) med drivtandhjulet (90).

12. Transporter ifelge krav 11, ydermere omfattende en begraenserplade (120,

121), der forbinder drivakslen (92) med rullepositionsbegreenseren (110).

13. Transporter ifelge krav 12, hvorved begreenserpladen (120, 121) inkluderer
en gvre abning (122) til modtagelse af drivakslen (92), en nedre abning (124) til
modtagelse af en akselende pa rullepositionsbegreenseren (110) samt en radial
slids (126) mellem den @vre abning (122) og den nedre abning (124) med henblik
pa modtagelse af et fremspring (128) til selektiv sikring af begraenserpladen til en

sideplade.

14. Transporter ifelge krav 13, ydermere omfattende et handgreb (1181) til se-

lektiv frigerelse af akselenden fra den nedre abning (124).

15. Transporter ifelge krav 14, hvorved handgrebet (1181) omfatter en stift
(1183), der streekker sig gennem en abning i akselenden, hvorved tilbagetreek-

ning af stiften friger akselenden.
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