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CORVEYOR TRANSFER GUARDS

{Cross Reference to Related Application

{0001} This application claims the benefit of U.S. Provisional Patent Application No.
61/977,866, filed April 10, 2014, which is hereby incorporated by reference in its entirety.

Field of the Invention

10002} This invention relates to an apparatus for bridging a gap in a conveyor system or
between conveyor systems,
Background

{6003} Transter goards have been used to provide a smooth transition to support objects
traveling across a gap between two convevor surfaces, such as two pulleys of separate belts, and
to prevent objects from falling into the gap. One known transfer guard was formed from a single
sheet of UHMW (ultra high molecular weight) polyethylene material with a rectangular cross
section having beveled edges that s rigidly attached to a bar support that i3 welded or fastened to
the side of the conveyor structure and positioned in the gap. Because the length and width of a
gap will vary depending on the width of the conveyor belt and the conveyor system
configuration, the above described transfer guard generally had to be custom fabricated on site to
ensure proper dimensions. In addition, because a single sheet of polvethylene material 18 used, if
one portion of the sheet is damaged, the whole sheet must be replaced. In addition, because the
guard is rigidly attached to the conveyor system, if an object becomes stuck between the guard
and the conveyor system, there is no way to release the guard to prevent damage to the conveyor
system.

{08004} Anocther known transfer guard takes the form of a transfer plate using onc or more
roller bars or wheels arranged in one or more successive laterally arranged rows. These systems
require a rigid support structure at the sides or underneath the transfer plate to be mounted in the
proper location. Such known rolicr systems are not configured break away or otherwise absorb

impacts from objects or belt splices.
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16005] One problem resides in the tolerance provided between the above-deseribed
transfor guard and the adjacent moving belt surface, which can allow small debris to become
lodged between the transter guard and the belt surface causing damage to the belt as the moving
belt surface continuously rubs against the trapped debris. To address this problem, break-away
transfer devices are known.  With the above-described device, lag bolis were utihized to
releasably mount a bar transfer guard to the support plate members or stringers of the conveyor
frame structurc of the conveyor system.  The lag bolts would shear under sufficient force so the
transfer guard bar would break away to avoid belt damage.

{0006} One drawback of the above-described break-away transfer guard and other
transfer devices, such as the device disclosed i U.S. Patent Application Publication No.
2007/0023257 to Schiesser, is the manner in which the devices are mounted to break away
during conveyor operations. Transfer devices that have their break-away mountings at the side
support plate members or stringers of the conveyor system require that the longitudinally
directed forces on the transfer device be redirected and transmitted through the device laterally to
the remote break-away mountings. Oune drawback with these break-away transter goards is that
in the event that the transfer guard breaks away, the transter guard completely loses functionality
requiring replacement of the entire transfer guard.

18087} In one transfer device disclosed in U.S. Patent No. 3,548,996 to Ellis, a complex
series of narrow relief plates are individually removably attached by magnets to corresponding
individual slidable mounting blocks having shafts that allow longitudinal movement in the
direction of belt travel. The mounting blocks are mounted to a dead plate conveyor, which is
stationary and relics upon vibration to move articles, such as glassware. Accordingly, the transfer
device disclosed in EHis appears to be limited to applications where a moving conveying surface
is adjacent to a stationary conveving surface having sufficient support structure to which the
transfer device may be fixedly mounted.

{0088} A transfer guard system comprised of multiple members positioned side-by-side
and rcicasably attached to a support bar for spanning a gap between conveyor systems is
disclosed in U.S. Patent No. 8,365,899 to McKee. Each member is sized to span the entire
iongitudinal distance of the gap betwecen the adjacent conveying surfaces in the product travel

dircction and include a paur of depending legs that are rclcasably mounted to a support bar.
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Because cach member is sized to longitudinally span the entire gap, and gap sizes may vary
considerably, different sized members must be made for cach gap having a different size.

Summary

{8009} In accordance with one aspect of the present invention, a transfer guard member is
provided having a body for being positioned in g gap intermediate conveying surfaces. The body
has an upper portion for spanning a gap between adjacent conveying surfaces, such as a single
conveyor belt or adjacent belts, pulleys, rollers, and the like. The body has outer portions of the
upper body portion for slidingly engaging the conveving surfaces. The body has a pair of
spaced, rosilient legs having distal end portions for resiliently and shidingly engaging the
conveyving surfaces. The legs have outer curved surfaces spaced from the conveying surfaces
and separating the outer portions of the upper body portion and the distal end portions of the legs
along the conveying surfaces to permit moovement of the legs in the gap. The resilient legs
permit the upper body portion to have a controlled range of motion within the gap to
accoromodate variations in the conveving surfaces, contact from conveyed objects, and other
loading while maintaining shiding engagement with the conveving surfaces during normal
operations. Further, the outer portions of the upper body portion and the distal end portions of the
spaced fegs slidingly engage the conveying surfaces and maintain the transfer goard member in
the gap such that the transfer guard member may be installed in the gap without requiring
additional structure to maintain the transfer guard member in the gap. This enables a user to
castly and quickly install one or more transfer guard members in the gap intermediate the
conveying surfaces.

18010} In one form, the body inclades an intermediate stop portion spaced from one of
the conveying surfaces for being shifted into engagement with the one conveying surface when
the body upper portion shifts toward the onc conveying surface. The upper body portion may
shift toward the onc conveying surface, for cxample, in response to a high wedge force being
applicd against an upstream onc of the outer portions of the upper body portion. This permits the
upstream outer portion to shift out of the path of an object, such as an imperfection in the
upstream conveying surface, applying the high wedge foree until the object can travel beyond the
upstream outer portion. The intermediate stop portion controls the amount of movement of the
upper body portion permitted within the gap that occurs when a high wedge force is applied to

the upper body portion.  If the amount of movement of the upper body portion required to
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compensate for the high wedge force is beyond a predetermined position, the stop portion may
operate with one of the conveying surfaces to cject the transfer guard member from the gap.
10011} In accordance with another aspect, a transfor guard member is provided having a
body for being positioned in a latcrally extending gap between conveying surfaces. The body has
at lcast onc attachment member configured for being detachably fixed to a mounting bar and
having an upper transfer surface. An outboard portion of the body extends longitudinally
outward from the attachment member has an cdge for being positioned at one of the conveying
surfaces. The body has at least one recess adjacent the attachment member for receiving at least
ong attachment member of another transfor guard member fixed to the mounting bar so that the
upper transfer surfaces of the attachment members are adjacent one another. A lateral width of
the outboard portion is greater than a lateral width of the attachment member due fo the at least
one recess adjacent the at least one attachument member. In this manner, the upper transfer
surfaces can support an item traveling over the transfer guard members and keep the itero away
from a seam or gap between the transter guard members.

108012} In one form, the at least one recess of the body extends laterally from the at least
one attachment member. This permits the upper transfer surfaces to be laterally aligned with the
transfor guard members fixed to the mounting bar. The lateral alignment supports an item
traveling longitudinally along the transfer guard members and keeps the item from becoming
lodged in the gap between the transfer guard members,

{8013} The body may also include at least one protrusion extending longitudinally
outward from the attachment member. The least one protrusion is configured to interfere with the
other transfer guard member fixed to the mounting bar and tightly engage the transfer guard
members together on the mounting bar. The interference between the transfer gnard members
creates a clash therebetween and wrges the transfer guard members apart. This clash ensures that
the transfer guard members have a tight fit on the mounting bar which minimizes the gap
therebetween and reduces the likelihood of an item becoming caught in the interface between the
transfor guard members. In one form, the at least one protrusion cxtends outward from the
attachment member adjacent the upper transfer surface and interferes with the other transfer
guard member adjacent the upper transfer surface thereof. In this manner, there 18 a tight fit

between the transfer guard members at the upper transfer surfaces thereof which minimizes the
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gap between the transfer guard members adjacent the upper transfer surfaces which, in turn,
reduces the likelihood of conveved items becoming caught in the gap.

10014} A transfer guard system is also provided having a mounting bar for extending
iatcrally in a gap intcrmediate two conveying surfaces and a plurality of longitudinally aligned
pairs of upstrcam and downstrcam transfor guard members for transferring objects in a
iongitudinal, downstream direction between the two conveying surfaces. Each pair of upstream
and downstream transfer guard members have attachment members configured for detachably
fixing the pair of upstrecam and downstream transfer guard moembers to the mounting bar. By
utilizing longitudinally aligned pairs of upstream and downsircam transfer guard members, a
high-force irapact that detaches an upstream transter guard member may leave the downstream
guard member in place and fixed fo the mounting bar. In this manner, the downstrearn transfer
guard member provides some transfer functionality despite the upstream transfer goard having
been detached from the mounting bar,

10015] The transfer guard systern having pairs of upstream and downstream transfer
guard members also provides improved flexibility for installing the transfer guard system. For
example, at least one of the pairs of upstream and downstream fransfer guard members may
include upstream and downstream transfer guard members having different longitudinal lengths.
This permuts the mounting bar to be mounted off center between conveying surfaces which may
be required by the suwrrounding structures, such as welds or supports of the conveyor system.
Further, the plorality of aligned pairs of upstream and downstream transfer guard members may
include a first pair of upstream and downstream members having a fivst longitudinal length and a
sccond pair of upstream and downstream members having a second longitudinal length different
than the first longitudinal length. By having pairs of upstream and downstream members with
different longitudinal lengths, the transfer guard members may be individually tailored to a
particular conveying system without needing to cut the transfer guard members o length as in
some prior approaches. Further, the different length pairs of the upstream and downstream
transfer guard members may permit the transfer guard system to transfor objocts across gaps that
vary in size such as due to turns in the conveyor belt system.

{0016} In accordance with yet another aspect of the present invention, a transfer guard
system is provided for conveying objects across a gap intermediate two conveying surfaces and

bounded by a pair of guide surfaces that extend longitudinally along opposite lateral sides of the
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conveying surfaces. The transfor guard system includes a mounting bar for extending laterally in
the gap between the pair of guide surfaces and at least one transfer guard member for being
detachably connected to the mounting bar. The system further includes at least onc mount for
supporting the mounting bar in the gap. The at least one mount includes a base portion for being
fixed to one of the guide surfaces and a support portion disposcd laterally inward from the base
portion. The mount support portion permits the mounting bar to be lowered into the gap between
the conveying surfaces and the guide surfaces and be connected to the support portion. This top-
ioading operability is advantageous in confined installation environments where the gap is
bounded on its sides by the conveying surfaces and the guide surfaces and below by support
structare of the conveying surfaces. For example, a conveyor may have skirts on opposite lateral
sides of the convevor surfaces and the skirts may have welds or thick reinforcement members
their outer surfaces so that 4 user may be unable to drill boles in the skirts to mount a bracket for
a mounting bar to the skirts. The transter guard system overcomes this shortcoming and permits
a user to fix the base portions of a pair of the mounts to the skirt goide surfaces, such as by
welding, and then lower the mounting bar into the gap and connect the mounting bar to the
mounts fiked to the skirt guide surfaces. Thus, the transfer guard system provides improved ease
of installation despite space constrictions around the gap.

{8017} In another form, the transfer gpard system mcludes multiple transfer goard
segments or members having upper transfer surfaces for being positioned laterally side-by-side
and longitudinally end-to-end along a gap in a belt conveying surface or between two conveying
surfaces. Une advantage of the end-to-end mounting of the transfer guard members is that it
allows the user to customize the transfor guard system for usc in various different size gaps
between conveying surfaces, as well as to accommodate various types and configurations of
conveying surfaces. For cxample, a large range of gap sizes between conveying surfaces may be
spanned with only a few differently sized members. In addition, the transfer guard members may
be mounted to an clongated mounting member in a plurality of different locations in the gap,
particularly when two differently sized transfer guard members are used to span the gap on either
side of the elongate mounting member. This allows for greater flexibility for mounting the
transfer guard system in a wide range of conveyor system configurations,

10018} The clongate mounting member extends laterally across the width of the conveyor

system and has the transfer guard members releasably mounted thercto. The mounting member



WO 2015/157740 PCT/US2015/025484

is positioned in the gap between conveying surfaces so that the mounting member is generally
below the transfer guard mombers, and specifically the upper surfaces thereof. The transfer
guard members and lower mounting member have lower detachable connections thercbetween.
in this manner, the transfer guard members can detach from the mounting member should debris
get jammed between one of the transfer guard members and the conveying surface with enough
force to dislodge the transfor guard member from the mounting member by relcasing the
detachabic connection therebetween. If debris is jammed in between a transfer guard member
and the adjacent conveying surface, other conveyed items may impact against the stuck debris or
a lificd upstream cdge of the transfer guard member with enough force to release the detachable
conuection and dislodge the transfor guard member. Tn the event of a sufficiently high fropact
wedge force that tends to generate an upward lifting force on the transfer guard member, the
location of the detachable connection proximate to and generally immediately below the location
of the timpact will better ensure that the detachable connection is released so that the conveying
surface is not damaged by jammed debris.

{6019} The upper surfaces of the transfor guard members are sized in a longitudinal
conveyor or product travel direction to cach span a portion of the gap so that when an
appropriately sized pair of upstream and downstream transfer guard members are installed a
receiving edge of the upstream transfer guard upper surface i3 closely positioned to the upstream
conveying surface and a discharge edge of a downstream transfor guard memwber is closely
positioned to the downstream conveying surface. To this end, the detachable connections
provided between the transfer guard members and lower mounting member are configured to fix
the upper surfaces, including the upstream receiving and downstream discharge edges thereof,
against longitudinal shifting in the conveyor or product travel direction prior to the detachment
of the transfor guard members so that debris does not accumulate in the gap under the transfer
guard members during normal conveyor operations.

{8028} Each transfer guard member may include two pairs of spaced-apart legs generally
projecting downward from a transfer guard upper bridge portion on which the upper transfer
surface is formed. The pairs of opposing legs may be laterally offset so that the side surfaces of
the transfer guard members are aligned when mounted on a mounting member end-to-end. This
offsct configuration allows the transfer guard members to be mounted on the same mounting

member end-to-cnd with the one of the pairs of legs of onc of the end-to-end transfor guard
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members disposed between the pairs of legs of the other transfer guard member in a
configuration resemibling the interlocking tecth of a zipper. Such an offset configuration allows
the spaced-apart legs for cach transfer guard member have an identical size and configuration.
Alternatively, the pairs of opposing legs could be configured such that the side surfaces of the
transfor guard members are not aligned when the members are mounted end-to-end. Further, the
transfer guard member could alternatively have a single pair of opposing legs.

{0021} The pairs of opposing legs may be spaced apart such that one of the paurs of
spaced-apart legs of a longitudinally adjacent transfer guard member may interdigitate or nest in
between the two pairs of legs of the other longitudinally adjacent transfer guard member to
provide a substantially uminterrupted upper iransfer surface spanning the gap between upstream
and downstream conveying surfaces. The legs are spaced apart from one another to tightly fit the
motnting member therebetween, and the legs may be formed to be resiliently flexible for being
snap fit onto the mounting member. The pairs of legs cach include an upstream log and a
downstream leg. The upstrecam and downstream legs extend laterally and are spaced
longitudinally from cach other in the belt travel dircction so that the upsircam leg bears tightly
against the mounting bar keeping the transfer guard members fixed against longitudinal shifting
in the downstream direction as products are conveyed over the upper surfaces thereof. However,
when debris gets lodged between the upstream, receiving edge of one of the transfer guard
members and the conveving surface, the resilient legs can resiliently deform to allow the transfer
guard memwber to detach from the mounting bar before the conveying surface 1s damaged by the
stuck debris.

{08022} The transfer guard members may be formed from a material presenting a surface
with good abrasion resistance and a low coefficient of friction such as UHMW polyethylene, or
the like. For transfer guard members that use a mounting member, the mounting member may be
formed of a metal or like material providing high strength and durability.

18023} While the transfer guard members are illustrated bridging a gap formed between
two adjacent conveyor belt surfaces, they may also be used to bridge a gap between various other
types of conveying surfaces, such as, without Hmitation, between the rollers of two roller
conveyor systems that do not use a belt, between one rolier conveyor system and another
conveyor belt system, between a moving conveying surface and a stationary conveying surface,

such as a chute, or in a gap in a conveyor belt, c.g., as a hitch guard. In addition, although the
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adjacent pulleys shown in the drawings have the same or a similar diameter, the transfer guards
may be implemented or be modified to bridge the gap formed between pulleys having different
diameters, or to bridge the gap between conveying surfaces that are inclined with respect to one
another.

Brief Description of the Drawings

{0624] FIG. 1 15 a perspective view of a transfor guard system showing a plurality of
transfor guard members positioned side by side to bridge a gap between conveyor belts;

{0025] FIG. 2 s a perspective view of one of the transfer guard members of the transfer
guard system of FIG. | showing an upper bridge portion and a pair of depending resilient legs;
10026} FIG. 3 is an clevational view of the transfer goard member of FIG. 2 showing the
legs i an expanded, nitial configuration;

10027} FIG. 4 is an elevational view of the transfer guard member of FIG. 3 prior to
installation n the gap between the two conveyor belis with the legs in a deflected, insertion
configuration;

{06028} FIG. 5 is an clevational view similar to FIG. 4 showing the transfer guard member
positioned in the gap between the conveyor belts and the legs in an expanded, installation
configuration with ends of the legs being urged against the conveyor belt surfaces;

{80329} FIG. 6 is a bottom perspective view of an end transfer guard member of the
transfer guard system of FIG. 1 showing a lateral extension of the transfer guard member that
may be cut longitudinally to customize the width of the plurality of transfer guard members for a
particalar installation;

18030} FIG. 7 is an ¢levational view of another transfer guard member showing resilient
icgs of the transfer guard member in an expanded, initial configuration;

19831} FIG. 7A is a perspective view of the transfer guard member of FIG. 7 positioned
in a gap between two moving conveyor belts with the upstream conveyor belt having been torn
so that there is a flap of the conveyor belt spaced from an upstream, outboard portion of the
bridge portion of the transfer guard momber;

{0832} FIG. & 18 a perspective view similar to FIG. 7A showing the flap of the conveyor

belt contacting a leading cdge of the upstream outhoard portion;
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{0833} FIG. 9 is a perspective view simifar to FIG. 8 showing the upper bridge portion of
the transfer guard member shifting toward the downstream convevor belt in response to the flap
driving the upper bridge portion downstream;

{0634] FIG. 10 1s a perspective view similar to FIG. 9 showing a stop portion of the
transfor guard member contacting the downstrcam conveyor belt and the upstream outboard
portion shifting gencrally upward over the flap of the upstrcam conveyor belt;

[0035] FIG. 11 is a perspective view similar to FIG. 10 showing the upper bridge portion
springing forward once the upstream outhoard portion has traveled upward over the flap of the
upstream conveyor belt;

10036} FIG. 12 is a perspective view similar to FIG. 11 showing the flap of the conveyor
belt having traveled beyond the upstrearn outboard portion of the transfer guard member;

{8837} Claims 12A-12F are a series of schematic views of one of the transfer guard
members of FIG. 1 showing an imoperfection of the upstream conveyor belt applying a
sufficiently large force against the transfor guard member to cject the transfer guard member
downwardly from the gap between the couveyor belts;

{8838} FIGS. 12G-12L are a series of schematic views of ove of the transfer guard
members of FIG. 1 showing a package becoming caught on the transfor guard member and
giecting the transfer guard member upwardly from the gap between the conveyor belts;

{0639} FIG. 13 is a perspective view of a transfer guard system in accordance with the
present invention showing a plurality of transfer guard members positioned side-by-side to
bridge a gap between conveyor belts;

{8040} FIG. 14 is a perspective view of a single transfor guard member of the transfer
guard system of FIG. 13 showing an upper bridge portion and a pair of depending resilient legs;
18841} FIG. 15 1s an elevational view of the transfer guard member of FIG. 14;

16642} FIG. 16 1s an clevational view of the transfer guard member of FIG. 14 prior to
installation between two conveyor belts with the resilient legs in an expanded configuration;
EIER]! FIG. 17 is an clevational view of the transfer guard member of FIG. 16 with the
resitient fegs being compressed for being inserted between the two conveyor belts;

[0044] FIG. 18 is an clevational view of the transfer goard member of FIG. 17 1n an
installed configuration between two conveyor belts with the resilient legs biasing against the

adjacent belts.
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18045} FIG. 19 is a perspective view of alternate transfer guard system in accordance
with the present invention showing a plurality of transfer guard members positioned side-by-side
to bridge a gap between the two conveyor belts;

{0046] FI1G. 20 is a perspective view of a single transfer guard member of the transfer
guard system of FIG. 19 showing an upper bridge portion and an ¢xpandable anchor member;
{06047} FIG. 21 1s a perspective view of the underside of the transfer guard of FIG. 20;
[8048] FIG. 22 is an clevational view of the transfer guard member of FIG. 20 instalicd
between two conveyor belts with the cxpandable anchor member in an unexpanded
configuration;

[6049] FIG. 23 1s an clevational view of the transfer guard member of FIG. 22 with the
expandable anchor meraber in an expanded configuration;

10050} FIG. 24 1s a perspective view of another transter guard system showing a plurality
of transfer guard members mounted in a gap between two conveyor belts;

10051} FIG. 24A 15 an elevational view of transfer goard members and a mounting bar of
the transfer guard system of FIG. 24 showing different lengths of the transfer guard members;
{8052} FIG. 25 is a perspective view of one of the transfer guard members of the transfer
guard systemn of FIG. 24 showing spaced attachment members of the transfer guard member cach
having a pair of spaced legs for engaging a mounting bar;

ELRR]! FIG. 26 is a side clevational view of the transfer guard member of FIG. 25
showing an outboard portion having a downwardly tapering upper surface extending toward a tip
of the outboard portion;

{8054} FIG. 27 is an enlarged, perspective view of a portion of the transfer guard system
of FIG. 24 showing longitudinally aligned pairs of upstream and downstream transfer guard
members with attachment members of cach of the pairs of upstream and downstream transfer
guard members having an interdigitated configuration;

18055] FIG. 28 is a perspective view similar to FIG. 27 showing a mount of the transfer
guard system and onc of the transfer guard members removed to show a narrowed attachment
member of the end transfer guard member;

{0056] FIG. 28A is a perspective view of transfor goard members having alternative

attachment members;
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{B087] FIG. 288 is a perspective view of transfer guard members having altornative
attachment members;

{8058} FIG. 29 is a schematic view of one of the transfer guard members of the transfer
guard system of FIG. 24 showing an attachment member of the transfer guard momber fixed to a
mounting bar and an outhoard edge of the transfer guard member contacting a damaged splice of
the conveyor belt;

[0059] FIG. 30 is a schematic view similar to FIG. 29 showing the damaged splice
moving with the conveying surface and bending the tip of the transfor guard member
downwardly;

10060} FIG. 31 15 a schematic view similar to FIG. 30 showing further bending of the
outhoard portion of the transfer guard member which causes a leg of the attachment member to
disengage from the mounting bar;

{0061} FIG. 32 15 a schematic view similar to FIG. 31 showing the outhoard portion bent
to a configuration that causes the another leg of the attachment member to disengage from the
mounting bar and permits the transfer guard member to detach frorn the mounting bar;

[8062] FIG. 33 is a perspective view of the mounting bar and one of the mounts of the
transfer guard system of FIG. 24 showing the mount securing the mounting bar to a skirt
adjacent the conveyor belts;

HHURT FIG. 34 s a perspective view similar to FIG. 33 showing a rear plate of the mount
secured to the skirt;

{0064] FIG. 35 s a perspective view of a front plate of the mount of FIG. 33 connected
to an end of the mounting bar and fastencr retaining shims of the mount temporarily connected to
the support for ease of handling;

18065] FIG. 36 is a cross-sectional view taken across line 36-36 in FIG. 33 showing the
front plate sccuring the mounting bar to the rear plate, which is in turn fixed to the skirt;

{8066} FIG. 36A is a perspective view of another transfer guard system showing mounts
of the system;

{0867} FIG. 37 is a perspective view of another transfor guard system showing aligned
pairs of transfer guard members spanning a gap between conveyor belts;

[0068] FIG. 38 is a perspective view of a single transfer guard member of the system of

FiG. 37;
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16869] FIG. 39 1s an elevational view of the transfer guard member of FIG. 38;

{6076} FIG. 40 is a perspective view of vartous different sizes of transfer guard members
demonstrating the modularity and customizability of the transfer guard systemy;

{0071} FIG. 41 is a perspective view of an alternative configuration of the transfer guard
system of FIG. 37 showing onc transfer guard member removed for illustrative purposes; and
{08072} FIG. 42 15 an clevational view of the transfer guard system of FI1G. 41,

Detailed Description

{8073} In FIGS. 1 and 2, a transfer guard system 10 is provided having several transfer
guard segmeonts or members 12 {see FIGS. 2 and 3) that extend between pulleys 14, 16 of
adjacent upstream and downsircam convevor belis 18, 20 in a laterally extending gap 22. The
ransfor guard members 12 are free-floating in that they are supported only by the adjacent belis
18, 20 and pulleys 14, 16, and not a separate support structure, such as a support bar that spans
the lateral gap 22. In addition, the transfer guard members 12 shown are vot attached to one
another, but rerely abut one another along lateral sides 24, 26 thercof. However, the transfer
goard roembers 12 may include fixation structures for attaching the guard members to one
another if desired. With respect to FIG. 2, the transfer guard members 12 cach inclode a body 28
having an upper portion 30 and a pair of lower, resilient legs 40, 42 separated by a gap. The
body upper portion 30 has a bridge portion 34 with a gencerally flat npper surface 36 for
providing support to objects, such as a box 29 being conveyed between the upstream and
downstream belts I8, 20, as well as keeping materials from falling or getting trapped between the
belts 18, 20, The bridge portion 34 has upstrearmn and downstream outboard portions 35, 37
configured to slidingly cngage the conveyor belts 18, 20 and facilitate movement of objects onto
and off of the flat upper surface 36. The spaced, resiliont legs 40, 42 slidingly cngaging the
conveyor belts 18, 20 and support the body 28 in the gap 22 between the convevor belts 18, 20.
in onc form, the resilient legs 40, 42 below the bridge portion 34 and inchides contact portions
44, 46 for shidingly engaging with the adjacent belts 18, 20 to keep the bridge portion 34 in
place. As used hercin, the term resiliont is intended to refor to the ability of a material or
component to clastically deform in response to loading during ordinary use of the material or
component.

[0074) With respect to FIG. 3, the spaced, resilient legs 40, 42 arc configured to hold the

bridge portion 34 in place while allowing for a resilient respounse to impacts from conveyed
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objects, debris, or belt splices, as well as non-catastrophic failure modes that are designed not to
damage the belts 18, 20 or pulieys 14, 16. For example, should an object or a damaged belt splice
impact an upstream edge 50 of the upstrcam outboard portion 35 with sufficient force, the
transfer guard member 12 has a tendency to Hft up or cject upwardly from the gap 22 between
the belts 18, 20. In the case of an object, such as debris, a metal fastener, or the like, the object
will causc the transfor guard scgment 12 to resiliently shift upwardly temporarily, or in the
extreme case, completely cject from the gap 22, allowing the object to fall in the gap 22, rather
than get wedged between the edge 50 and the belt 18 and cause damage to the belt 18, In the case
of a damaged belt splice, the resilient anchoring of the bridge portion 30 within the gap 22 limits
the hikelihood of causing further damage to the splice, as the transfer guard member 12 uses its
resiliency to absorb the tmpact and then settles back into place afier the impact. In addition, m
some cases due to excessive wear at the bridge portions 34 or the legs 40, 42, the transfer guard
member 12 may siroply fall downward through the gap between the belts 18, 20, and may casily
be replaced with a new transfer guard member 12.

{8075} if sufficient upward force is applied to the transfer guard member 12, such as by
impact, the transfer guard woember 12 becoming caught on a conveved item, or as a result of
friction with the moving conveyor belis 18, 28, the transfer guard member 12 may be ¢jected
upwardly from the gap 22 no matter where the transfer guard member 12 1s laterally positioned
along the gap 22 across the entire width of the belts 1§, 28, I sufficient downward force is
applied to the transfer guard member 12, such as the edge 50 of the upstream outboard portion 35
getting stuck on a severely damaged belt splice, the transfer guard member 12 may fall
downwardly from the gap 22 no matter where the transfer guard member 12 is laterally
positioned along the gap 22. By configuring the spaced legs 40, 42 to keep the transfer guard
members 12 in place during normal conveyor belt operations (se¢ FIG. 1) and gject upwardly or
downwardly from the gap 22 should a significantly high wedge impact foree be applied thercto,
the transfer guard members 12 allow the items that are intended to be conveyed to pass smoothly
over the gap 22, but can dislodge when objects or damaged belt splices strongly impact an edge
of the transfer guard member 12 to help avoid belt or splice damage.

{0076} As shown in FIGS. 1 and 2, the transfor guard members 12 have their upper
surfaces 36 sized so as to longitudinally span the gap 22 between belts 18, 20 and adjacent

pulleys 14, 16, In addition, the transfer guard members 12 can be positioned so that there are no
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lateral gaps between adjacent transfor guard members 12, with adiacent sides 24, 26 thercof
abutting one another. Although the embodiments hercin are described with relation to a gap
between two separate conveyor belts, the transfor guard members may also beused ina gap in a
single conveyor belt such as between adjacent hitch rollers. The discussion hercin may also refer
to conveying surfaces for convenience, and it is imtonded that conveying surfaces may
encompass two portions of a single surface, e.g., portions of a conveyor belt surface on opposiie
sides of a gap formed by a hitch in the conveyor belt. In addition, the transfer guard system 10
could be implemented or be modified to be used with conveyor systems having rollers or pulleys
with different diamcters, to span different sized gaps, to span gaps between belts or rollers
having different clevations or angular orientations, to span between roller type conveyors
without a belt, between a belt or roller conveyor and a chute, or other known conveyor systems,
as would he apparent to one of ordinary skill in the art,

18077} The transfer guard member 12 has a generally H-shaped configuration, as shown
in FIGS. 2 and 3. The transfer guard member body 28 may be made of a resilient, low friction
material such as polymer, for example, ultra-high~-molecular-weight (UHMW) polyvethyiene.
The body 28 includes the upper bridge portion 34 and the pair of depending legs 40, 42 that can
resiliently flex to engage with the adjacent belts 18, 20 as they travel around a lower portion of
the adjacent pulleys 14, 16 to releasably anchor the bridge portion 34 in the gap 22. As shown in
FIG. 3, the legs 40, 42 may extend beyond the upstream and downstream edges 30, 52 of the
bridge portion 10 when the legs 40, 42 are itn an unbiased configuration prior to insertion
between adjacent pulleys 14, 16,

{B378] The transfer guard bridge portion 34 includes the opposing upstream and
downstream outboard portions 35, 37 extending from a central portion 54 of the bridge portion
34. The outboard portions 35, 37 cxtend onto the conveyor belts 18, 20 and are configured to
shidingly engage the surfaces of the convevor belts 18, 28, The outboard portion 35 positions the
reeciving, upstream edge 50 in close proximity to the conveyor belt 18 traveling in direction 60
and returning in direction 62 about the upstream pulley 14 and the discharge, downstream edge
52 of the downstream outboard portion 37 in close proximity to the belt 20 traveling in direction
64 and returning in dircction 66 about the downstream pulley 16,

16679] In onc form, the transfer guard members 12 are symmcetrical about a central,

vertical axis 68 as shown in FIG. 3 so as to allow the transfer guard members 12 to be instalied
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with cither outboard portion 35, 37 projecting upstream or downstream. This improves the case
of installation of the transfer guard members 12 in the gap 22 and reduces the likelithood of user
error in the installation process. Additionally, the conveyor belts 18, 20 may convey itoms in
two opposite directions such that the belt 18 is an upstream belt with the belts 18, 20 operating in
a first direction and the belt 20 is the upstream belt with the belis 18, 20 operating in a second,
opposite direction. The symmetry about the vertical axis 68 permits the transfer guard member
12 to be bi-directional and transfer itoms across the gap 22 regardless of the direction of the belts
18, 20. Further, an operator docs not have to change the orientation of the transfer guard
members 12 before changing the direction of the conveyor belts 18, 20 since the transfor guard
members 12 are functional in both directions.

{0080} The legs 40, 42 are configured to provide contact portions 44, 46 that are biased
against the belis 18, 20 with sufficient force to resist the tendency of the bridge portion 34 1o
rotate due to forces caused by the adjacent belts 18, 20 moving past the transfer guard member
12 (including & downward frictional force component on the upsiream outboard portion 35 from
the upstream belt 18 and an upward frictional force component on the downstream outboard
portion 37 from the downstrecam belt 20} and to keep the transfer guard member 12 from being
dislodged from the gap 22 between the pulleys 14, 16 during operation of the conveyor belts 18,
20. At the same time, the legs 40, 42 are configured to limit the size of the contact portions 44,
46 and the force with which the contact portions 44, 46 are wrged against the belts 18, 20 to
minimize wear on the legs 40, 42 and belts 18, 20 and avoid chattering of the legs 40, 42 with the
belts 1€, 20.

18081} As shown in FIG. 3, the transfer guard member body 28 includes one or more
transition portions 70, 72 extending from the bridge portion 34 that provide rigidity to the legs
49, 42 and urge the legs 40, 42 against the conveyor belts 18, 20, The transfor guard member
body 2¥ includes at least one stop, such as a stop portions &0, 82, for limiting movement of the
transfer guard member 12 in the gap 22 during operation of the conveyor belts 18, 20, as
discussed in greater detail below.

{B082] The legs 40, 42 extend downwardly from the transition portions 78, 72 and form
extended arcuate portions 84, &6 that inttially curve inwardly toward cach other and then cxtend
downward and away from each other. Each leg 40, 42 includes a distal end portion 90, 92 with

contact surfaces 94, 96 for contacting the adjacent belt 18, 20 during normal operation. In one
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form, the distal end portions 90, 92 have rounded protrusions with the contact surfaces 94, 96
thereon.

[0083] The arcuate portions 84, 86 may be sized and configured such that outer facing
surfaces 100, 102 of the arcuate portions 84, 86 do not cngage with belts 18, 20 during normal
operation, but upon impact of an object with the bridge portion 34, the outer facing surfaces 100,
102 may be urged into cngagement with the belts 18, 20 and provide anchoring support to the
bridge portion 34 to help absorb the impact and prevent cjection of the transfer guard member 12
from the gap 22. Although the transition portions 70, 72 connect the legs 40, 42 to the bridge
portion 34, the legs 40, 42 may be dircctly connected to the bridge portion 34 in other forms.
Farther, the shape, size, and orientation of the transition portions 70, 72 and legs 40, 42 may be
selected to provide a desired amount of shiding engagement with the conveying surfaces in a
particular application.

{0084} With reference to FIGS. 3-5, a method of installing the transfer goard member 12
into the gap 22 between the belts 18, 20 is shown. Inttially, the legs 40, 42 have an unbiased,
expanded configuration with the legs 40, 42 splayed apart as shown in FIG. 3. The legs 40, 42
are urged together to a deflected, insertion configuration as shown in FIG. 4. In the insertion
configuration, the distal end portions 90, 92 are biased inwardly toward one another to provide
clearance for the distal end portions 80, 92 to fit into the gap 22 between the conveyor belts 18,
20, The legs 40, 42 are spaced apart in the deflected, insertion configuration and do not overlap
laterally across the transfer guard member 12,

{8085 The user then advances the transfer guard member 12 in direction 110 and inserts
the distal end portions 90, 92 of the legs 40, 42 into the gap 22. The user may press downwardly
in direction 110 on the upper surface 36 of the bridge portion 34 to scat the transfor guard
member 12 in the gap 22 and position the upsircam and downstream outboard portions 35, 37
near or against the conveyor belts 1€, 20 as shown in FIG. 5. With the distal end portions 99, 92
advanced below centerlines of the pulleys 14, 16, the legs 40, 42 shift apart toward an expanded,
installation configuration and resiliently bias the contact surfaces 94, 96 against the conveyor
belts 18, 20. The bridge portion 31 may contact the belts 18, 20 below the upper surfaces 120,
122 of the belis 18, 20 to provide for smooth transfer of objects from the belt 18 to the upper
transfor surface 36 and subsequently to the downstream belt 20. In addition, the contact surfaces

94, 96 may cngage the adjacent belts 128, 20 below the centerlines of the pulleys 14, 16, and may
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engage the adjacent belts 18, 20 closer to the lower extent of the pulleys 14, 16 so that the legs
44, 42 must be flexed significantly in order to expel the transter guard member 12 from the gap
22.

{0086} In an alternative form, the transfor guard member 12 may have only a single
downstream lcg 42 to cngage the conveyor belt 20, The single downstream lcg 42 would
provide sufficient engagement with conveyor belt 20 to resist the upwardly directed forces on the
downstream outboard portion 37 from the convevor belt 20 and the downwardly directed forces
on the upstrcam outboard portion 35, In other forms, the transfer guard member 12 may have

three, four, or another number of members or devices for engaging one or both of the conveying

surfaces.
{8087} The sliding engagement between the transfer guard member 12 and the conveyor

belis 18, 20 may take a variety of forms. For example, one or more of the outboard portions 35,
37 and legs 40, 42 may croploy rolling contact with the conveyor belts 18, 20, such as wheels or
rollers that rotate as the conveyor belts 18, 20 travel past the transtfer guard member 12,

{0088} The transfer goard member 12 may be integrally formed from a single piece of
material, such as UHMW polyethvlene. The term integral 18 intended to refer to a single, one-
picce construction.  In one approach, the transfer goard member 12 18 formed by extruding
UMHW polyethylene through a die having the desired cross sectional shape of the transfer goard
member 12, The transfer guard member 12 could alternatively be formed by casting, injection
moulding, machining, or three dimensional printing, for example. In one form, the transfer guard
member 12 could be formed from a plurality of components connected together. For example,
the transfer guard member 12 could have a two-part construction inchading the bridge portion 34
formed of a first material and the legs 40, 42 formed of a second material that is sccured to the
bridge portion 34 using welding or fasteners, for example.

{60891 With reference to FIGS. 1 and 6, the transfer guard members 12 include one or
two end transfer guard members 12A that are similar to the transfer guard member 12 discussed
above. The end transfer guard members 12A, however, inclade a bridge portion 132 with an
installation portion 134 that can be adjusted to customize the overall lateral width of the plurality
of transfer guard members 12 within the gap 22 and ensure that the transfer guard members 12,
12A compictely fill the gap 22 and avoid any openings between the conveyor belts 18, 20 which

could catch conveyed items or debris. For cxample, the installation portion 134 may include a
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lateral extension 136 with a reduced thickness. To customize the width of the transtfer guard
member 12A, and the resulting overall width of the transfer guard members 12 within the gap 22,
a user may cut the lateral extension 136 of the transfer guard member 12A along an axis 138 to
obtain a desired width 140 of the transfer guard 12A. Because the lateral extension 136 is
positioned laterally from legs 142 of the transtfer guard member 12A, a user does not need to cut
through the legs 142 in order to obtain a desired width 140 of the transfer guard 124, which
makes customization casier.

{0096} With reference to FIGS, 7 and 7A, another transfer guard member 150 is provided
that is similar in many respects to the transfer guard member 12, The transfer guard member 150
is shown nstalled 1o a gap 152 between two moving conveyor belis 154, 156, The transfer guard
member 150 has a bridge portion 157 with upstream and downstream outboard portions 158, 160
shidingly engaged with the convevor belts 154, 156 in an upper, enlarged arca 162 of the gap
152. The convevor belts 154, 156 have a narrowed arca 164 that defines a minimum distance
166 between the conveyor belts 154, 156 and a lower, enlarged area 170 below the narrowed
arca 164, The transfor guard member 150 has lower, resilient legs 174, 176 with distal end
portions 178, 180 slidingly engaged with the belis 154, 156 1o the lower, enlarged arca 170 of the
gap 152, Intermediate the outboard portions 158, 160 and the legs 174, 176, the transfer guard
member 150 has stop portions 182, 184 spaced from the conveyor belts 154, 156 as shown in
FIG. 6. During normal operation, the outboard portions 15K, 160 rest on the moving conveyor
belts 154, 156 in the upper arca 162 of the gap 152 and the legs 174, 176 bias the distal end
portions 178, 180 against the moving conveyor belts 154, 156 in the lower area 170 of the gap
152 which holds the transfer guard member 150 within the gap 152.

{6691} With reference to FIGS, 7A-12, the transfer guard member 150 has freedom to
shift within the gap 152 and navigate significantly damaged conveying surfaces without causing
further damage to the conveying surfaces. As an ¢xample, the conveyor belt 154 is shown having
been cut and a large flap 190 is upstanding from the conveyor belt 154, The conveyor belt 154
moves in direction 192 and advances the flap 190 into contact with an upstream edge 191 of the
upstream outboard portion 158,

{6092} With reference to FIG. &, the flap 190 moving in direction 192 cngages the

upstream edge 191 of the transfor guard member 150 and shifis the bridge portion 157 in
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direction 194, This presses a downstream edge 196 of the outboard portion 160 against the
conveyor belt 156.

{8093} With reference to FIG. 9, the flap 190 continues to move in dircetion 192 arcund
the pulley associated with the conveyor belt 154 and shifts the bridge portion 157 farther in
dircction 194 which engages a lower surface 200 of the outboard portion 160 with the conveyor
belt 156, Further, the shifting of the bridge portion 157 in dircction 194 ecngages the stop portion
184 with the conveyor belt 156, At this juncture, the transfor guard member 150 is cngaged with
the conveyor belt 156 at three arcas—the outboard portion edge 196 and lower surface 200, the
stop portion 184, and the leg distal end portion 180, These three engagement arcas temporarily

couple the transfer goard member 150 to the conveyor belt 156, The conveyor belt 156,

however, confinues fo rotate in direction 193 about its associated pulley.
10094} Turning to FIG. 10, because the transfer goard member 150 is temporarily

coupled to the convevor belt 156, the rotation of the convevor belt 156 in direction 193 causes
the bridge portion 157 to tilt and raise the upstream edge 191 upward in direction 202, over the
flap 190 of the conveyor belt 154, Comparing FIGS. 8 and 9, the upstream leg 174 1s resiliently
tensioned 1o response to the flap 190 urging the bridge portion 137 downstream i direction 194
and moved an arcuate outer surface 204 of the upstream leg 174 away from the conveyor belt
154, as shown in FIG. 18, Once the upstream edge 191 starts to travel upward in divection 202
over the flap 190, the leg 174 springs back and draws the bridge portion 157 upstream in
direction 206, Further, the shiding engagement of the leg distal end portion 178 and the conveyor
belt 154 traveling in direction 192 causes the leg 174 to pull downward on the outboard portion
158 and direct the upstream edge 191 downward behind the flap 190.

[6095] With reference to FIGS. 10 and 11, the movement of the bridge portion 157 in
direction 206 disengages the stop portion 184 from the conveyor belt 156 and permits the stop
portion 184 to move in dircction 206 away from the conveyor belt 156, In this manner, the
transfer guard member 157 is now engaged with the convevor belt 156 at only two arcas—the
downstream outboard portion edge 196 and lower surface 200 and the leg distal end portion 180,
The fewer points of contact between the transfor guard member 150 and the conveyor belt 154
cttectively de-couples the transfer guard member 150 from the conveyor belt 154 moving in
direction 193 such that the outboard portion 160 and distal end portion 180 return to normal,

shiding cngagement with the conveyor belt 156,
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{8096} With reference to FIG. 12, the upstream edge 191 of the transfor guard member
150 has successfully navigated up and over the flap 199, The flap 190 has started to travel along
a tower surface 210 of the upstrcam outboard portion 158 and toward the leg 174, The flap 190
may travel along the outer arcuate surface 204 of the leg 174, the distal end portion 178, and
away from the transfor guard member 150 in direction 192,

{80971 As shown in FIGS, 7A-12, the transfer guard member 150 may navigatc upward
over large irregularitics in a conveyor belt 154 without further damaging the conveyor belt 154.
in the event that the upstream edge 191 is unable to disengage from the trregularity, such as a
severely damaged splice, the irregularity will pull the upstream cutboard portion 158 in direction
192 with the wrregularity. The bridge portion 157 would fold toward the downstream leg 180 in
order to perroit the upstream outboard portion 158 to move in direction 192 with the wregularity.
The irregularity would continge fo pull the transfer guard member 150 with i in direction 192
until the transfer guard member 150 falls downwardly out of the gap 152, Because the transfor
guard member 150 shidingly engages the convevor belis 154, 156 and holds itself in the gap 152,
the transfer guard member 150 can fall downwardly out of the gap 152 without interference from
any rigid mounting stroctures. This further reduces the likelithood that the transfer guard member
150 conld become lodged against the conveyor belt 154 and damage the conveyor belt 154 due
to the tregularity. It will be appreciated that the transfer guard member 12 may operate in a
manuer similar to the foregoing description of the transfer guard member 150.

{8098} With reference to FIGS. 12A-12L, the transfer guard member 12 may be gjected
upwardly or downwardly from the gap 22 in response to a substantial force being applied to the
bridge portion 34, By cjecting from the gap 22, the transfer guard member 12 avoids damaging
the conveyor belts 1&, 20 by not becoming lodged or wedged against the conveyor belts 1¥, 20
With reforence to FIG. 12A, the transfer guard momber 12 is shown in its normal operating
configuration with upper body portion 34 in an operating oricntation for conveying goods across
the gap 22 and the upstrcam and downstrcam outboard portions 35, 37 and the leg distal end
portions 90, 92 are shidingly engaged with the conveyor belts 1§, 20. Further, the stop portions
80, 82 and outer, arcuate surfaces 100, 102 of the legs 40, 42 arc spaced from the conveyor belts
18, 20 by air gaps 89, 91. The conveyor belt 18 travels in dircction 60 and has a flap 190A
traveling into contact against the upstream cdge 50. With reference to FIG. 12B, the flap 190A

cngages the upstream outboard portion 34 and lifts and tilts the bridge portion 34 within the gap
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22. The engagement of the flap 190A against the upstream outboard portion 35 shifts the bridge
portion 34 downstream and engages the stop portion 82 against the conveyor belt 20. The flap
190A 1s distinguishabic from the flap 190 discussed above with respect to FIGS. 7A-12 because
the flap 190A becomes caught on the upsircam outboard portion 35 whercas the upstrcam
outhoard portion 158 is able to deflect flap 190 out of the way of the transfer guard member 150,
Thus, with reference to FIGS. 12B and 12C, the belt 18 and flap 190A caught on the upstrcam
edge 50 continues to move in direction 60 which further tilts the upper bridge portion 34 and
bends the leg 42 such that an angle 93 between the transition portion 72 and the leg 42 decreases
as the leg 42 bends.

10099} With reference to FIGS. 12D — 12F, the flap 190A of the conveyor belt 1§ has
lifted the bridge portion 34 to an inclined, fatlure orientation wherein the bridge portion may f{all
through the gap 22. This movement of the bridge portion 34 further bends the leg 42 relative to
the transition portion 72, With reference to FIGS. 12E and 12F, the flap portion 190A continues
traveling in direction 160 away from the bridge portion 34 while the transfer guard member 12
falls downward from the gap 22. As shown in FIGS. 12A-12F, the transfer guard member 12
may gject downwardly from the gap rather than becoming wedged on the flap 190A and further
damaging the conveyor belt 18,

196104} With reference to FIGS. 12G-12L, the transfer guard member 12 may
alternatively be ¢jected upwardly from the gap 22 in response to a horizontal or upward force
moving the upper body portion 34 upward out of the gap 22. Specifically, the transfer guard
member 12 is shown in FIG. 120 in a normal operating configuration with the upstream and
downstream outboard portions 35, 37 and the log distal end portions 90, 92 slidingly engaging
the conveyor belts 18, 20. A heavy object, such as an oversize box 29, may in some rare
instances become caught on the upstream outboard portion 35, With reference to FIG. 12H, the
box 29 has a corner 99 that may be shaped and positioned in such a way that it becomes lodged
under the upstream edge 5. With reference to FIG. 121, the box 29 travels along the conveyor
belt 1€ in a conveying direction 101 and, duc to the engagement of the corner 99 with the edge
50, shifts the bridge portion 34 downstream and engages the stop portion 82 against the conveyor
belt 20. As shown in FIG. 12§, the continucd movement of the box 29 in direction 101 applics
sufficient force to cam a curved lower surface of the outboard portion 37 up and out of

cngagement with the conveyor belt 20, In contrast to the flap 190 of FIGS. 7A-12, the heavy box
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29 does not deflect in response to contact or engagement with the upstream outboard portion 35
and applics sufficiently high force against the bridge portion 34 to dislodge the bridge portion 34
from the gap 22.

[66161] With reference to FIGS. 12) and 12K, the movement of the box 29 in
downstream dircction 101 shifts the bridge portion 34 downstream which bends the leg 92
relative to the transition portion 72 by a greater and greater amount as the bridge portion 34 is
removed from the gap 22, With reference to FIG. 121, the transfer guard member 12 has been
fully ¢jected from the gap 22 by the block 29. Although the transfer guard member 12 has been
gjected from the gap 22, the laterally adjacent transfer guard members 12 of the transfor guard
systera 10 may support the box 29 as it travels across the gap 22. Further, the transfer guard
member 12 is able to eject upwardly from the gap 22 without becoming wedged against the
convevor belt 12 and damaging the conveyor belt 20, Thus, the transfer guard member may eject
apwardly or downwardly from the gap 22 to accommodate out-of-the ordinary forces being
applied to the transfer guard member 12 without causing damage to the conveyor belts 18, 20. It
will be appreciated at the loading required to dislodge the transfer guard member 12 may be
rarely, if ever, encountered by a transfer guard system 10 in normal use. But, when it does oceur,
the transfer goard system 10 provides improved ability to handle the loading without damaging
the conveyor belts 18, 20.

160102} As shown i FIGS. 13-18, ancther transfer guard system 250 is provided that is
similar in many respects to the transfer guard system 18, the transfer guard system 250 is
configured for bridging a gap 252 between conveying surfaces such as conveyor belis 254, 256.
The transfer guard system 250 includes a phuarality of transfor guard members 260 that are similar
to the transfer guard members 12 such that differences between the transfer gnard members 12,
260 will be highlighted.

{60163} The transter guard member 260 has a body 262 with an upper bridge portion 264,
as shown in FIG. 14, The bridge portion 264 has a substantially flat upper surface 265 and
upstream and downstream outboard portions 270, 272 with different configurations than the
upstream and downstream outboard portions 35, 37 of the transfer guard member 12, With
reference to FIGS. 14 and 18, the upstream outboard portion 270 has a lower inclined surface
274 that tapers downsircam away and down from an upstream edge 276, The lower inclined

surface 274 has a smaller radius of curvature than an upstrecam pullcy 280 so as to minimize the
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contact surface between the bridge portion 264 and the belt 254 to reduce the amount of friction
therebetween and to avoid chattering, t.¢. undesirable vibration caused by the contact surfaces
repeatedly sticking and slipping against the belts 254, 256. A similar lower inclined surface 275
is provided on the downstream outhoard portion 272, The outboard portions 270, 272 also
include upper inclined surface portions 284, 286 to facilitate a smooth transfer of conveyed
objects from the belt 254 to the upper surface 265 of the bridge portion 264 and likewise from
the upper surface 264 to the downstream belt 256, Alternatively, the upper and lower surfaces
284, 286 and 274, 275 could have other constructions, such as an arcuate configuration that
matches the contour of the adjacent pulley or other conveying surface, or a non-arcuate or flat

~
/
;

configuration so as to give the outboard portions 270, 272 a wedge-~shaped configuration.
Advantageously, the lower inclined surfaces 274, 275 can act as abutment surfaces againgt the
adjacent belts 254, 256 when the bridge portion 264 experiences an impact from a belt splice or
an object traveling on the conveyor surface.

[80104] As shown o FIGS. 14 and 185, the body 260 has a pair of resilient legs 290, 292
that are connected to and extend imtially downwardly from a central portion of an underside 296
of the bridge portion 264, Hach leg 290, 292 then includes a longitudinally extending portion
298, 300 that is offset from the underside 296 of bridge portion 264 and extends towards the

outboard portions 270, 272. These portions 298, 300 are generally parallel to the upper surface
P £ g V! Pp

1

26
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198105} Although the legs 290, 292 are connected to the bridge portion 264 near the
center, they could be connected at other portions of underside 296 of the bridge portion 264,
Further, the longitudinally extending portions 29¥, 300 could be omitted such that extended
arcuate portions 302, 304 of the legs 290, 292 could be directly connected to the bridge portion
264, similarly to the embodiment shown in FIGS. 19-23. However, the configuration shown
provides additional flexibility to the legs 290, 292 that may be desirable for many applications.

183106} With reference to FIGS. 16-18, a process of installing the transfer guard member
260 into the gap 252 between the conveyor belts 254, 256 is shown. In FIG. 16, the legs 290,
292 have an initial, undeflected configuration with distal end portions 318, 312 thercof spaced
apart from cach other. A user urges the legs 290, 292 together to shift the legs 290, 292 into an
insertion configuration and then advances the transfer guard member 260 in direction 314 into

the gap 252, as shown in FIG. 17, The user presses downward on the upper surface 265 and
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scats the upstream and downstream outboard portions 278, 272 against the conveyor belts 254,
256. The legs 290, 292 cxpand apart and resiliont bias contact portions 316, 31¥ thercof against
the conveyor belts 254, 256 below the equators of the pulleys 280, 281, as shown in FIG. 18,
{00107} As shown in FIG. 14, the bridge portion 264 may include a laterally extending
throughbore 320 that extends between oppostte lateral sides 322, 324 for use with one or more
sensors for detecting when one of the transfer guard members 260 is out of alignment or has
been ejected from the gap 252, Sensors could inchade, without limitation, a wire, contact, or a
photo cve. It will be appreciated that the other transfer guard members described hercin could
include a throughbore or other structure for being sensed sensors to detect misalignment or
removal of the transter guard members,

{60108} With reference to FIGS. 19-23, a transfer goard system 330 ts provided that
includes one or more transfer guard members 352 with a bridge portion 354 and a pair of
resilient legs 362, 364, The transfer guard members 352 are similar fo the transfor guard
members 260 discussed above such that difference between the two will be highlighted. For
example, the bridge portion 354 1s identical to the bridge portion 264, except for an actuator such
as a threaded fastencr 358 (sce FIG. 22) that extends through an opening 360 in the bridge
portion 354 for adjusting the shape or size of the legs 362, 364, Description of varions identical
portions of the bridge portions 264, 354 are omutted for the sake of brevity.

166109} As shown in FIGS. 20 and 22, the legs 362, 364 are interconnected at their ends
with an actuator engagement portion 368, The resilient legs 362, 364 include arcuate portions
378, 372 that extend generally downward and away from each other. The legs 362, 364 then turn
back inwards toward one another along inwardly extending portions 374, 376. The intersection
between the arcuate portions 370, 372 and inwardly cxtending portions 374, 376 form protruding
abutment portions 378, 380 that are configured to engage with the adjacent belts 382, 384 at
contact surfaces 386, 388 during normal operation. The arcuate portions 370, 372 may be sized
and configured such that the outer facing surfaces 370A, 372A do not engage with belts 382, 384
during normal operation, but upon impact of an object with the bridge portion 354, the outer
facing surfaces 370A, 372A may be urged into cngagement with the adjaceont belt 382, 384 and
provide support to the bridge portion 354 to help absorb the impact and prevent expulsion of the

transfor guard member 352,
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100110} The legs 362, 364 arc configured to provide the small contact surfaces 386, 388
that arc biased against adjacent belts 382, 384 with sufficient force to resist the tendency of the
bridge portion 354 to rotate due to engagement with the forces exerted by the adjacent belts 382,
384 and to keep the transfor guard member 352 from unnccessarily being dislodged from a gap
390 between pulleys 392, 394, At the same time, if the contact surfaces 386, 388 of the legs 362,
364 arc too large or arc biased against the adjacent belts 382, 384 with too much force, the
friction generated can cause premature wear on the legs 362, 364 and the belts 382, 384, and may
also cause undesirable chattering.

100111} At the distal extent of the inwardly cxtending portions 374, 376, the legs 362, 364
turn upwardly towards the bridge portion 354 and extend in between the arcuate portions 370,
372 and mwardly extending portions 374, 376, and then ternunate in a single actuator
engageroent portion 368, such that the legs 362, 364 arc interconnected.  The actuator
engagement portion 368 inclodes a vertically oriented throughbore 400 (shown in FIG. 21) mto
which the threaded fastencr 358 extends. The throughbore 400 may be sized to receive a nut for
threadingly cngaging with the threaded fastener 358, or the throughbore 400 itself may be
threaded. The threaded fastener 358 includes a head portion 402 with a flat top that is rotatably
disposed in the opening 360 that extends through the bridge portion 354 and is coaxial with
throughbore 400. The fastener head portion 402 hies flush with or recessed below an upper
surface 404 of the bridge portion 354 so as to not interfere with objects being conveyed across
the bridge surface 404,

166112} When the fastener 358 is rotated clockwise by a driver, the actuator engagement
portion 368 is drawn upwards due to the threaded engagement with the fastener. Due to the
resilient nature of the material of the legs 362, 364, pulling the actuator engagement portion 368
upwardly causes the protruding abutment portions 378, 380 to be projected outwardly to cxpand
the size of the legs 362, 364 along the longitudinal dimension of the bridge portion 354, FIGS.
22 and 23 demonstrate the legs 362, 364 in a first unexpanded orientation {(FIG. 22) and an
cxpanded orientation {FIG. 23}, wherein the protruding abutment portions 378, 380 have been
expanded until they are in engagement with the adjacent belts 384, 386, With this configuration,
the user may choose the amount biasing force applied by the protruding abutment portions 378,
380 on the belts 384, 386, This adjustability is advantageous for fine tuning the transfer guard

352 to its environment. For ecxample, if more stability is required, the user may expand the logs
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362, 364 to exert more force on the adiacent belts 384, 386, If stability is less of a concern, the
user may adjust the legs 362, 364 to cxert a relatively small amount of pressure on the adjacent
belts to reduce wear on the abutment portions 378, 380,

{00113} The transfer guard member 352 may be configured to interact with a position
scnsor to provide a signal when one or more of the members 352 are out of position. For
example, a throughbore may be provided through the body of the bridge portion 354 similar to
the one shown in FIG. 14 for interacting with a sensor. However, the throughbore may be
positioned off-center to accommodate the fastener 358, Known sensors, such as contactors,
wires, photoelectric cyes, ctc., may be used for this purpose.

{00114} The transfer guard members 12, 150, 260, and 352 advantageously are modular
and thercfore may be used in combination fo span the gap along the entwre lateral width of a
conveyor system or adjacent conveyor systerns. In addition, 1f one of the plurality of the transfer
guard members becomes damaged or worn, it may be replaced without needing to replace or
disturb the other transfer goard members. In another form, a transfer guard system utilizing the
ransfer guard members 12, 150, 260, 352 may have a single, elongated transfer guard member
12, 180, 260, 352 bridging the gap between the conveying surfaces rather than a plurality of
transfer guard memebrs.

{80115} Another advantage of the free-floating transfer guard members 12, 150, 260, 352
is their case of installment. The floating transfer guard members are self-supporting, and need no
additional structural supports to be bought or fabricated for their installment. Further, no tools
{other than a driver for the embodiment shown in FIGS. 19-23) are needed for installation. In
addition, if the adjacent pulleys are crowned, no modification of the transfer guard members may
be reqguired, as the transfer guard members simply will follow the curvature of the pulieys. This
climinates the need for a curved support bar or a custom-made curved bridge portion.

{60116} Another transfer guard system 458 in accordance with the present invention is
disclosed in FIGS. 24-36. The transfor guard system 450 includes several transfer guard
members 452 (FIGS. 25-28) that extend across a laterally extending gap 454 between conveying
surfaces, such as adjacent belts 456, 458, The transfer guard members 452 have attachment
members 459 for forming detachable conncctions 462 with an clongate mounting member, such
as a mounting bar 460, which is disposed 1n the gap 454, The detachable connections 462 and

mounting bar 460 arc similar to those described in U.S. Patent No. 8,365,899, which is hereby
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incorporated by reference in its entirety. In this manner, should debris get stuck under one of the
transfer guard members 452 and against the moving belt 456 and cither hit the transfer guard
member 452 or later be impacted by a conveyed item to generate a sufficient upward foree, the
transfer guard member 452 can detach from the mounting bar 460 via the detachable connection
462 thercbetween immediately below an upper, transfor surface 464 of the transfor guard
member 102,

166117} As shown in FIGS. 24 and 25, the transfer guard members 452 each extend from
the bar 460 to one of the belts 456, 458, such that two transfer guard members 452 are reguired
to extend across the cntire longitudinal gap. Each pair of transfer guard members 4352 are
longitudinally aligoned, which as used herein refers to an alignment where at least a portion of the
upstream and downstream transfer guard members 452 overlap along a longitudinal axis. For
example, the entirety of the transfer guard members 452 are longitudinally aligned as shown in
FIG. 27. As another exarople, FIG. 28A shows another embodiment of transfer goard members
431 that inclade upstream and downstream transfer guard roembers 431A, 4318 that have less
than the entirve upsircam transfor goard member 431A longitudinally aligned with the
downstream fransfer goard member 431B when the transfer guard members 431A, 431B are
mounted to a mounting bar. Hach transfer guard member 431 has an attachment member 433
with a single recess 435 and a pair of bridge portions 437 extending along opposiie lateral sides
of the recess 435, When the transfer guard members 431 are mounted o a mounting bar, the
recess 435 of cach transfer guard member 431 receives one bridge portion 437 of two adjacent
transfer guard members 431, Further, lateral sides 439A, 4398 of the upstream and downstream
transfer guard members 431A, 431B are laterally offset from one another. With reference to FIG.
288, another embodiment of transfer guard members 441 are provided including upstream and
downstrean transfer guard members 441 A, 4418 that have less than the entire upstream transfer
guard member 441A longitudinally aligned with the downstream transfer guard member 4418,
Each transfer guard member 441 has an attachment member 443 with a single bridge portion 445
and a pair of recesses 445, 447, When the transfer guard members 441 are mounted o a
mounting bar, the bridge portion 445 of cach transfer guard member 441 is positioned in the the
recesses 445, 447 of two adjacent transfer guard members 441, As shown in FIGS, 27, 28A, and
28B, the transfer guard members 452, 431, and 441 arc all configured to mounted end-to-end on

a mounting bar and form a non-lincar gap or seam thercbetween, Further, it will be appreciated
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that the upstrecam and downstream transfer guard members 452, 431, and 441 should be
considered to be longitudinally aligned within the context of this application.

{00118} Returning to FIGS. 24 and 25, cach transfer guard member 452 has a body 470
including the upper surface 464 for longitudinally spanning a portion of the gap 454, The bodics
470 of the transfer guard members 452 may be produced in various standard sizes and used in
combinations to span various different size gaps. For example and with reference to FIG. 40,
four different sized transfer guard members 610A, 6108, 610C, and 610D, of an alternative
embodiment are shown mounted on a single bar member 608. Accordingly, nine different sized
gaps between conveyors can be spanned with four different sized transfer guard members 6104,
6108, 610C, and 610D, For example, to span a gap of six inches, two three-inch (nominal)
members 6108 would be used. To span a gap of cight inches, a three-inch member 610B and a
five-inch member 610C would be used or, alicrnatively, a two-inch member 610A and a six-inch
member 610D could be used. Tt will be appreciated that the transfer goard members 452 may be
provided in the two, three, five, and six inch lengths as in FIG., 40 or other lengths,

{60119} The modularity provided by the transter guard member 452 allows for variation in
the position where the rounting bar 460 can be placed, as shown mn FIGS. 24 and 24A, which
show a 9-inch gap with a three-inch member 452B and a six-inch member 452A. Specifically,
the bar 460 will be placed closer to the conveyer belt 45K than the convevor belt 456, In addition,
given that a small number of different size members may be used to span a variety of gap sizes
and configurations, production costs are lower than if a unique sized member was made for each
gap size. In addition, it becomes more cost-effective for a user to keep stock of various transfer
guard member sizes to quickly replace members that wear out or become damaged. Regardicss
of longitudinal length, the transfer guard members 452 can be positioned on the mounting bar
460 so that there are no lateral gaps between adjacent transfer guard members 452, with adjacent
iateral side 472 thercof abutting one another.

180 128] One of ordinary skili would understand that the sizes described are merely
examples, and other size members could be used to span different size gaps. In addition, the
transfer guard members 452 are configured to be casily modified to span gaps that fall in
between the sizes of the transfer guard members, 1.¢. a 7.5-inch gap could be spanned by a five-
inch member and a three-inch member by shortening the length of one or both of the members as

necessary. However, such modification may not be necessary in many cases, as the gap sizes
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between conveyor surfaces may vary at different elevations between the conveyor surfaces. For
cxample, as shown in FIG. 244, the space between the pulleys 476, 478 varies due to their
arcuate profile, i.e., the gap is larger near the tops of the pulleys 476, 478 than it 15 at the middic
between their conters. Accordingly, if the transfer guard members 452, are slightly too short,
they may be mounted slightly lower in the gap 454 where the pulleys 476, 478 are closer
together, and vice versa,

106121} Tuarning to FIG. 25, the attachment member 459 of the transfer guard member
includes an upper bridge portion 482 and two pairs of depending, resilient logs 484, 486 that can
resiliently flex to form the detachable connection 462 with the mounting bar 460. The bridge
portion 482 yoay have one or more through openings that increase the flexibility of the legs 484,
486, Further, the bridge portion 482, legs 484, 486, and the underside of the outboard portion
514 may have a webbed configuration that provides substantially uniform wall thickness of the
body 470 which may be advantageous for certain manufacturing technigues, such as injection
molding.

100122} The pairs of legs 484, 486 includes outer legs 485A, 485B and inner legs 487A,
4878. The patrs of legs 484, 486 are spaced apart by the lateral width of one of the pairs of legs
484, 486, and the pair of legs 484 15 offset from one side 472 of the transfer guard member 452
such that the pairs of legs 484, 486 of a second (i.e. downstream) transfer guard member 4528
can be interdigitated in a zipper-like fashion with the legs pairs 484, 486 of the first (ic.
upstream} transfer guard member 452A, as shown in FIGS. 24 and 27. The interdigitated leg
484, 486 pairs of the end~to-end transfer guard members 452A, 4528 provide a discontinuous
transverse gap or seam 490 between the members 452A, 4528 that s less likely to interfere with
conveyed product than a continuous transverse scam between each pair of end-to-end transfer
guard member 452, In particular, any lateraliy-oriented gaps that might form between outer
facing surfaces 492, 494 of the leg pairs 484, 486 of one of the end-to-end transfer guard
members 452 and corresponding flat surface portions 496, 498 adjacent the leg pairs 484, 486 of
the other of the end-to-end transfer guard member 452 would be longitudinally spaced apart from
one another so as to not result in a single gap that spans across the lateral width of the transfer
guard system 450 that might snag small products or collect debris.

166123] Another advantage of the offset pairs of legs 484, 486 is that the two transfer

guard members 452A, 452B may be mounted to the bar 460 cnd-to-end such that the lateral sides
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472 arc aligned. Other configurations of logs 484, 486 may be used, including using a single pair
icgs offsct on one side of the transfer gnard member 452, or spaced apart leg pairs located at both
sides 472 such that the mating transfer guard members 452 would have a centrally located pair of
icgs to be located between the spaced-apart legs of the other transfer guard member 452,
Alternatively, the transfer guard member 102 could have more than two pairs of spaced-apart
icgs 484, 486,

100124} Each log pair 484, 486 includes a protrusion 500, 502 on the outer facing surface
492, 494 of the outer legs 485A, 4858 as shown in FIG. 25, The protrusions 500, 502 engage
with corresponding flat surface portions 496, 498 adjacent the pairs of legs 484, 486 of the
opposite transfer guard merober 452 with an interference fit. The miterference fit creates a clash
between the transfer goard merobers 4524, 4528 that keeps gaps from forming between the
outer facing surfaces 492, 494 of the outer legs 483A, 4858 and the flat surface portions 496,
498, Tn addition, the interference fit also helps to bias outer edges 510, 512 of the transfer guard
members 452A, 452B toward the conveying surfaces and helps to keep the edges 5190, 512 from
being knocked upwardly and away from the conveying surfaces when the edges 510, 512
eXpericnee impacts,

[60125] As shown in FIG. 24A, when the transfer guard members 452 are releasably
secured to the mounting bar 460, the upstream transfer guard member 452A has an upstream
outboard portion 5314A cxtending outward from the bridge portion 482A thereof and the
downstream transfer guard member 452B has a downstream outboard portion 5148 extending
outward from the bridge portion 4828 thereot. With respect to FIG. 26, the transfer surfaces of
cach of the transfer guard members 452A, 452B include a flat surface portion 51¥ of the bridge
portion 482, a substantially flat surface portion 528 of the outboard portion 514, and a
downwardly inclined tapered surface portion 522 of the outhoard portion 514 tapering toward the
outer edge 510, In this manner, the outboard portions 514A, 5148 extend into close proximity
with the adjacent belts 456, 458 so the edge 510A of the transfer guard member 452A is an
upstream receiving edge closely adjacent the moving belt 456 and the edge S10B is a
downstream discharge edge closely adjacent the moving belt 458, as shown in FIG. 24A.

{00126} As best seen in FIGS. 24A and 26, the outboard portions 514 of the transfer guard
members 452A, 4528 have a lower inclined surface 526 that tapers downstream away and down

from the thin upstrcam cdge 510 so as to generally follow the belt 456, 458 as it travels down
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about the corresponding pulley 476, 478, Debris that gets stuck may get caught between the belt
456, 458 cxtending about the pulicy 476, 478 and the lower inclined surface 526, Alternatively,
the lower inclined surface 526 could have other constructions, such as an arcuate configuration
s0 as to cven more closely follow the path of the belts 456, 458 about the pulleys 476, 478, So
configurcd, the outboard portions 514 have a generally wedge-shaped configuration. Naturally,
other configurations of the outhoard portions arc possible, and may be adapted for spanning gaps
between various different types and orientations of adjacent conveying surfaces.

{00127} With refercnce to FIGS. 27 and 2R, the transfer guard system 450 includes a pair
of mounts 550 cach having a front plate 566, which arc discussed in greater detail below, for
installing the mounting bar 460 in the gap 454 and the transfer guard members 452 inchudes an
end transfer guard member 452C that receives the mount 550 and maintains the mount 550
within the profile of the transfer guard members 452, With reference to FIG. 28, the end transfer
guard member 452C has a narrowed bridge portion 482C with correspondingly narrowed legs
4858, 4878. The narrowed bridge portion 482C and legs 4858, 4878 provide a third recess
498C of the end transfer guard member 452C. The third recess 498C provides a lateral space
491 along the mounting bar 460 for the mount 550 which permits the mounts 550 of the transfer
guard system 450 to generally be laterally positioned inward from the outer lateral sides 472 of
the cutermost transfer guard members 452C, 4320, Because the mounts 550 are positioned
laterally inward from the outer lateral sides 472 of the outermost fransfer guard members 432C,
452D, the outer lateral sides 472 of the outermost transfer guard members 452C, 452D can be
butted up against or adjacent to skirts 491 A {(see FIG. 243 or other structures on opposite sides of
the conveyor belts 456, 458 to minimize the longitudinal gaps between the outer lateral sides of
the conveyor belts 456, 458 and the skirts 491 A which could catch debris or conveyed goods.
183128] As shown in FIG. 27, the mount front plate 566 has a raised portion 567 with an
upper transfer surface 569 slightly below the flat surface portions 520 of the outermost transfer
guard members 4520, 452D with the transfer gnard members 4352, 452D fixed to the mounting
bar 460. Conveyed objects therefore have an uninterrupted travel path along the flat surface
portions 52§ and the upper transfer surface 569 thercbetween, which reduces catching of objects

-
{
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on the transfer guard system 450. Further, cach mount 550 has fasteners, such as bolis 5375, for

relcasably sccuring the front plate 566 to a rear plate 556 of the mount 550, The recess 482C of

-
{
i

the end transfor guard member 452C permits the bolts 575 to be readily accessed by a user to
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release the front plates 566 from the rear plates 556 and remove the mounting bar 460, transfer
guard members 452, and front plates 466 from the gap 455 such as for replacing one of the
transfor guard members 452,

{00129} Turning to FIG. 29, the outboard portions 514 of the transfer guard members 452
arc configured to encourage deflection of outboard portion 514 and avoid straight-on loading that
could result in very little deflection of the outboard portion 514 and cause the edge 510 to
damage the conveyor belt 456, The tapered surface portion 522 extends downwardly from the
flat surface portion 520 and vertically offscts the cdge 510 a distance 515 from an axis 517
extending along the flat surface portion 520. By vertically offsetting the edge 510 below the axis
517, the outboard portion 514 is more hikely to bend downwardly in response to loading in
direction 517A at the edge 510,

100130} The process of one of the transfer guard members 452 countacting an iroperfection,
such as a damaged splice 519, of the conveyor belt 456 and being snapped off of the mounting
bar 460 s discussed in greater detail with reference to FIGS. 29-32, Initially, the convevor belt
456 is moving in dircction 521 and brings the damaged fastener 519 into engagement with the
edge 510 below the axis 530 as shown in FIG. 29, The damaged splice 519 continues to travel in
direction 521 and begins to bend the outboard portion 514, as shown in FIG. 30, Continued
bending of the outboard portion S14 causes the leg 4878 to pull away from the mounting bar 460
although the leg 4858 remains firmly engaged with the mounting bar 460, as shown in FIG. 31,
The damaged splice S19 continues to move n direction 521 and pull the edge S10 downwardly,
further bending the outboard portion 514 until a distal end 523 of the leg 4858 disengages from
the mounting bar 460. The released transter guard member 452 may ¢ject upward generally in
direction 525 from the gap 454 or may fall downward through the gap 454 clear of the conveyor
belt 456 rather than the edge 510 becoming wedged against the conveyor belt 456,

{60131} The transfer guard member 452 is made of a material that is sufficiently strong to
resist loading from conveying surfaces and conveyed goods during normal operation. The
transfor guard members 452 are also sufficiently resilient to pormit the logs 484, 486 to deflect
apart to snap onto the mounting bar 460 and snap off of the mounting bar 460 if a sufficiently
high force is applicd at the cdge 510 without damaging the conveyor belt 456,

100132} The transfer guard member 452 may be made of, for example, a polymer such as

UBMW polycthylene or high-density polyethylene. The mounting bar 460 may be made of a
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material sufficiently rigid to withstand loading during conveyor operations, such as polymer or a
metal, such a steel, fiberglass, and carbon fiber. The transfer guard member 452 may be
integrally formed from a singlc material, or may be formed from scparatc components. For
example, the attachment and outhoard portions 459, 514 of the transfor guard member 452 may
be made of separatc materials and connected together using welding or fasteners.

{60133} With refercnce to FIGS, 33-36, the transfer guard system 450 includes onc or
more mounts 550 as mentioned above that permit casicr installation of the mounting bar 460 in
constrained cnvironments, such as when the conveyor belts 456, 458 have skirts 552 with guide
surfaces 554 thercof cxtending longitudinally along opposite lateral sides of the conveyor belis
456, 458 to direct conveyed objects. These constrained covironments may be further limited by
welds or structural members on outer surfaces of the skirts 552 that inhabit drilling through the
skirts 352 to install the mounting bar 460. Further, the conveyor belts 456, 458 may have
conveyor siructure positioned below the gap that prevent access fo the botiorn of the gap 454,
The mount 550 may be used to casily and quickly install the mounting bar 460 in the gap 454
despite these environment constraints,

{00134} The mount 550 includes a base portion, such as the rear plate 556, which can be
fixed to the surface 554 such as by applying welds 538 at upstream and downstream sides 560 of
the rear plate 556 and/or driving one or more fasteners 562 through one or more holes 564 in the
rear plate S56 and into the skirt 552, as shown in FIGS. 34 and 36. The mount 550 also includes
an end support portion, such as the front plate 566, for being connected to an end portion 568 of
the mounting bar 460. The mount 550 has a height adjustment mechanism 370 for adjusting the
vertical position of the mounting bar 460 in the gap 454 and a longitudinal adjustment
mechanism 372 to adjust the longitudinal position of the mounting bar 460 in the gap 454, These
mechanisms 570, 572 provide improved flexibility to customize the position of the mounting bar
460 and transfer guard members 452 within the gap 454, as discussed in greater detail below.
The mount 550 also has a lock device 573 for securing the front plate 566 and mounting bar 460
supported therein to the rear plate 556 once the mounting bar 460 has been positioned in the
desired location in the gap 454, In onc form, the lock device 573 includes fasteners such as the
bolts 575 that cxtend through clongated openings 577 of the front plate 566 and engage threaded

bores 579 of the rear plate 556.
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[B3135] With reference to FIG. 35, the front plate 566 has an opening 574 sized to receive
the end portion 568 of the mounting bar 460, such as after a user has cut the mounting bar 464 to
a desired length. The front plate 566 has a collar portion 576 cxtending about the opening 574
that contacts the outer surfaces of the mounting bar 460 and resists loading from the mounting
bar 460 during operation of the convevor belts 456, 458, The front plate 556 has a lip portion
580 configured to cxiend laterally over a scat 582 of the rear plate 556, as shown in FIGS. 34 and
36. In one form, the lip portion 580 and scat 582 include flat surfaces 584, 586 that face each
other with the front plate 566 positioned on or adjacent to the rear plate 556, Further, the rear
plate 556 has a rccess 388 cxtending downwardly from the scat surface 586 that provides
clearance for the mounting bar end portion 568 to be received therein,

{80136} To install the mounting bar 460 in the gap 454, a user fits the opening 574 of the
front plate 566 onto the mounting bar end portion 568, as shown in FIG. 35, The height
adjustment mechanism 372 may include a plurality of height adjustment members, such as shims
590. A user may select one or more shims 590 as desired to set the distance between the front
plate lip portion 580 and the rear plate scat 582 once the plates 556, 566 have been connected
together. To temporarily hold the shims 580 to the front plate 566, one of the bolts 575 is
advanced into a center through opening S92 of the front plate 566 and threaded into apertures
593 of the shims 598 aligned with the opening 592, The user may then advance the mounting
bar 460, and front plate 566 and shims 390 connected thereto, generally in direction 594 (sce
FIG. 34} to position the mounting bar end portion 568 in the recess 58X of the rear plate 556 and
seat the Jowermost shim 590 against the scat surface 586 of the rear plate 536 (sec FIG. 36).
1080137} Next, the user threads the second bolt 575 through one of the clongated openings
577 of the front plate 566, through corresponding clongated openings in the shims 590, and into
the corresponding threaded bore 579 of the rear plate 5356, The user removes the first bolt 575
from the center opening 592 of the front plate 566 and apertures 593 of the shims 590, then
threads the first bolt 575 through the other of the elongated openings 577 of the front plate 566,
through corresponding clongated openings in the shims 590, and into the corresponding threaded
bore 579 of the rear plate 566. In one form, the longitudinal position adjustment mechanism 572
includes the clongated openings 577 in the front plate 566 and corresponding clongated holes in
the shims 590 which permit the front plate 566 to be shifted in directions 596 after the mounting

bar 460 has been lowered into the gap 454, Once the desired vertical position of the mounting
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bar 460 has been set using the desired nmumber of shims 590, and the desired longitudinal position
of the mounting bar 460 has been set by shifting the front plate 566 in directions 596, the user
may fully tighten the bolts 575 to fix the front plate 566 and mounting bar 460 to the rear plate
556 mounted to the skirt 552,

{00138} With reference to FIG. 36A, another transfer guard system 581 is provided that
can be casily installed in a confined environment. The transfer goard system 581 includes a
plurality of transfer guard members 583 (only onc is shown for clarity) connected to a mounting
bar 585. The transfor guard system 581 has a pair of mounts 587 for sccuring the mounting bar
585 to a pair of skirts adjacent conveyor belts, for example. In one form, the mount 587 includes
an angle bar 587A having a base portion, ¢.g. section 3878, for being fixed fo one of the skirts
and a support portion, e.g., section 587C, for supporting the mounting bar 585, The mounting
bar 585 has an end portion 585A with a slot S85B sized to receive the section 387C of the angle
bar S87A. The slot 5858 and angle bar section 587C cooperate to permit the mounting bar 585
to be lowered into a gap where the angle bar S87A 13 mounted and slid onto the angle bar 587A.
The mounting bar end portion 585A has a hole 585C that aligns with an opening of the angle bar
section 587C and permiis a fastener to extend through the hole 385C and opening of the angle
bar section S87C to fix the mounting bar 585 to the angle bar 587A, such as with a nut threaded
onto an end of the fastener. The opening of the angle bar section 387C may be vertically
clongated to permit vertical adjustment of the mounting bar 585,

{00139} With reference to FIGS. 37-42, another transfer guard svstem 604 s provided for
bridging a gap between conveyving surfaces, such as a gap 602 between conveyors 604, 606, The
transfer guard system 600 is similar in many respects to the transfer guard system 450 discussed
above such that differences between the two will be highlighted.

103140} The transfer guard system 600 includes a mounting bar 608 extending laterally
across the gap 602 and a pairs of longitudinally aligned transfer guard members 610 reicasably
fixed to the mounting bar 608. The transfer guard members 610 ecach have a body 612 with an
attachment member 614 and an outboard portion 616, The attachment member 614 includes
bridge portions 618, 620 and pairs of resilient legs 622, 624 depending from the bridge portions
618, 620 for resiliently engaging the mounting bar 608,

106141} One difference between the transfer guard members 452, 610 is that the transter

guard member 610 has a substantially flat upper surface 630 including an outer surface portion
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632 of the outboard portion 616, as shown in FIGS. 38 and 39. The outer surface portion 632
extends straight out to an outer edge 634, rather than having an inclined surface like the tapered

surface portion 522 of the transter guard member 452,

{00142} With reference to FIG. 40, the transfer guard system 600 may have differently
sized transfer guard members 610 detachably fixed to the mounting bar 608, The transfer guard

members may include a two-inch transfor guard member 610A, a three-inch transfor guard
member 6108, a five-inch transfer goard member 610C, and 3 pair of six-inch transfer guard
members 610D on an upstrecam side of the mounting bar 608 and threc-inch transfer guard
members 61 0B on a downstream side of the mounting bar 608.

100143} With reference to FIG. 40, the transfer gouard members 610 may be connected to
the mounting bar 608 in a number of different approaches. For example, the transfer guard
members 610 may be positioned above the mounting bar 608 to align openings 640 of the pairs
of legs 622, 624 with the mounting bar 608, The transfer guard member 610 is then advanced in
direction 642 onto the mounting bar 608, The legs 622, 624 have distal end portions with cam
surfaces 644 that cogage the mounting bar 608 and cause the legs 622, 624 to flex outwardly as
the transfer guard member 610 18 advanced in direction 642, such as by hammering the transfer
guard member 610 onto the mounting bar 608, Once the transfer guard member 610 has been
scated on the mounting bar 608, the distal ends of the legs 622, 624 resiliently engage a lower
portion of the mounting bar 608 and fix the transfer guard member 610 onto the mounting bar
608.

{60144} With reference to FIG. 38, the body 612 of transfor guard member 610 inclodes
protrusions 648, 650 that engage flat surface portions 652, 654 of the adjacent transfer guard
member 610 to create interference in a manner similar to the protrusions 500, 502 discussed
above with respect to transter guard member 452, In the event that one or more of the legs 622,
624 of a transfer guard member, ¢.g., transfor guard member 610B (sec FIG. 40), are damaged
during installation on the mounting bar 608, which could make the transfer guard member 6108
fit foosely on the mounting bar 608, the interference caused by the protrusions 648, 650 on the
transfer guard member 610B and the aligned transfer guard member 610D takes up the play
between the transfer guard member 6108 and the mounting bar 608 and decreases the size of the
scam 654 between the transfor guard members 6108, 610D, It will be appreciated that the

protrusions 300, 502 may operate in a similar manner to take up play of the transfer guard
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members 452 in the event that one or more of the legs 485A, 4858, 487A, 487B are damaged
during instaliation.

100145} In another approach for connccting the transfer guard members 610 to the
mounting bar 608, the transfer guard members 610 may be paired up and positioned so that the
pairs of legs 622, 624 of transfor guard members 610 are interdigitated and the openings 640
formed by the legs 622, 624 of the guard members 610 are aligned. The mounting bar 608 is
then fit into the openings 640 and the pair of transfer goard members 610 are slid along the
mounting bar 608 into a desired location therealong.

100146} Those skilled in the art will recognize that a wide varicty of modifications,
alierations, and combinations can be made with respect to the above-described embodiments
without departing from the spitit and scope of the invention, and that such modifications,

alterations, and combinations are to be viewed as being within the scope of the claims.
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What is claimed is:

I. A transfer guard member comprising:

a body for being positioned in a gap intermediate conveying surfaces;

an upper portion of the body for spanning the gap and outer portions of the upper body
portion for slidingly engaging the conveying surfaces;

a pair of spaced, resilient legs having distal end portions for resiliently and slidingly
engaging the conveying surfaces; and

outer curved surfaces of the legs spaced from the conveying surfaces and separating the
outer portions of the apper body portion and the distal end portions of the legs along the
conveying surfaces to permit movement of the legs in the gap.

2. The transfer goard member of claim | wherein the outer portions of the upper

body are on opposite sides of the spaced, resilient legs.

3. The transfer guard member of claim 1 wherein body includes an intermediate
stop portion spaced from one of the conveying surfaces for being shifted into engagement with

the one conveying surface when the body upper portion shifts toward the one conveying surface.

4. The transfer guard member of claim 3 wherein the body includes another
intermediate stop portion on an opposite side of the body and spaced from the other conveying

surface for being shifted into engagement with the other conveying surface.
5. The transfer guard member of claim 1 wherein the upper body portion has an
operating orientation that permits the upper body portion to transfer goods across the gap and a

failure orientation that permits the upper bridge portion to be gjected from the gap.

6. The transfer guard member of claim 5 wherein the body includes an intcrmediate

clearance portion extending inwardly from the outer portions of the upper body portion and
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spaced from the conveying surfaces to permit the upper body portion to shift from the operating
orientation to the failure orientation and be ¢jected from the gap.
7 The transfer guard member of claim | wherein the distal end portions of the legs

include protrusions extending cutwardly from the outer curved surfaces of the legs.

5. The transfer guard member of claim 1 wherein the pair of spaced, resilient legs
have a deflected, insertion configuration with the legs urged toward cach other and on opposite
sides of the body to permit the legs to be advanced into the gap intermediate the conveying
surfaces and an expanded installation contfiguration with the legs spaced further apart than in the
deflected, insertion configuration and on opposite sides of the body to resilicntly bias the distal
end portions against the conveving surfaces to maintain the distal end portions shdingly engaged

therewith.

9. The transfer goard member of claim 1 wherein the body includes transition
portions extending from the upper body portion and connecting the spaced, resilient legs to the

upper body portion.

1. The transfer guard member of claim ¢ wherein the transition portions are
connected to the legs at junctures and the junctures include bump outs spaced from the

conveying surfaces.
i1, The transfer guard member of claim | wherein the upper body portion ¢xtonds
longitudinally between the conveying surfaces and the body is symmetrical about a central,

iaterally extending plane of the body.

12. The transfer guard member of claim |1 wherein the body is symmetrical about a

central, longitudinally extending planc of the body.
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3. The transfer guard member of claim 1 whercin the upper body portion includes an
substantially flat upper transfer surface and the outer portions include upper inclined surfaces

extending downwardly and outwardly from the upper transfer surface.

i4,  The transfer guard member of claim 13 wherein the outer portions of the body
upper portion include lower, rounded surfaces below the upper inclined surfaces for slidingly

engaging the conveying surfaces.

£5. The transter guard member of claim | whercin the body is integrally formed.
i6. The transfer guard member of claiin 1 in combination with a conveyor transfer

systern including a pair of spaced, curved conveyor surfaces having a gap therebetween with the
upper body portion shidingly engaging the curved conveyor surfaces above an area of the gap
having a minimurn distance between the curved conveyor surfaces and the distal end portions of
the spaced, resilient legs engage the curved conveyor surfaces below the area of the gap having

the minimum distance between the curved conveyor surfaces.

17. A transfer guard member comprising:

a body for being positioned in a laterally extending gap between conveying surfaces;

at least one attachment member of the body configured for being detachably fixedto a
mounting bar, the attachment member having an upper transfer surface;

an outboard portion extending longitudinally cutward from the attachment member;

at least one recess of the body adjacent the attachment member for recciving at least one
attachment member of ancther transfer gunard member fixed to the mounting bar so that the upper
transfer surfaces of the attachment mombers are adjacent one another; and

a lateral width of the outboard portion being greater than a lateral width of the attachment

member due to the at least one recess adjacent the at least one attachment member,

8. The transfer guard member of claim 17 wherein the body includes at least one

protrusion cxtending longitudinally outward from the attachment member and being configured
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to interfore with the other transfer guard member fixed to the mounting bar and tightly engage

the transfer guard members together on the mounting bar,

19, The transfer guard member of claim 17 wherein the at lcast one recess of the body
extonds laterally from the at lcast onc attachment member and permits the upper transfer surfaces

to be laterally aligned with the transfer guard members fixed to the mounting bar.

20. The transfer guard member of claim 17 wherein the at least one attachment
member includes a pair of attachment members for being detachably fixed to the mounting bar
and the at least one recess separates the pair of attachment members so that the pair of
attachunent members are disposed on opposite sides of the at least one attachment member of the
other transfer guard member recetved in the at least one recess with the transfer guard members

fixed to the mounting bar.

21, The transfer guard member of clairn 17 wherein the at least one attachment
member includes a pair of attachment moembers and the at least one recess inclades a pair of
recesses sized to receive a pair of attachment members of the other transfer guard member with
the transfer guard members fixed to the mounting bar.

22, The transfer guard member of claim 21 wherein the body includes a pair of
protrusions extending longitudinally outward from the attachment members and being
configured to interfere with the other transfor guard member fixed to the mounting bar and

tightly engage the transfer guard members together on the mounting bar,

23. The transfer guard member of claim 17 wherein the at least one attachment
member of the body includes a bridge portion with the upper transfer surface thercon and
resilient legs depending downwardly from the bridge portion that resiliently deflect to allow the

legs to be snap fit onto the mounting bar.

24, The transfer guard member of claim 23 wherein the bridge portion has at least one

through opening to increasc the flexibility of the resilient legs.
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Z5. The transfer guard member of claim 17 wherein the at least one attachment
member of the body includes a pair of attachment members cach having a bridge portion with a
portion of the upper transter surface thercon and depending legs for forming a snap fit onto the

mounting bar.

26. A transfor guard system comprising:

a mounting har for extending laterally in a gap intermediate two conveying surfaces;

a plurality of longitudinally aligned pairs of upstream and downstream transfer guard
members for transferving objects in a longitudinal, downstream direction between the two
conveying surfaces; and

attachment members of each pair of upstream and downstream transfer guard members
configured for detachably fixing the pair of upstream and downstream transfer guard roembers to

the mounting bar,

27. The transfer guard systern of claim 26 wherein the attachment members of cach
pair of upstream and downstream transfer guard members interdigitate and provide a non-linear

gap between the upstream and downstream transfer goard members.

28, The transfer guard system of claim 26 wherein the attachment members of cach of
the pairs of upstream and downstream transfer guard members inchide a pair of resilient legs of
the upstream transfer guard member and a pair of resilient legs of the downstream transfer guard
member arranged laterally next to cach other with the upstream and downstream transfor guard

members fixed to the mounting bar.
29, The transfer guard system of claim 26 wherein at least one of the pairs of
upstream and downstream transfer guard members includes upstream and downstream transfer

guard members having different longitudinal lengths.

30, The transfer guard system of claim 26 whercin the plurality of longitudinally

aligned pairs of upstream and downstream transfor guard members includes a first pair of
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upstream and downstream members cach having a first longitudinal length and a second pair of
upstream and downstream members cach having a second longitudinal length different than the

first longitudinal length.

31 The transfer guard system of claim 26 whercin cach of the upstream and
downstream transfer guard members inclades a laterally extending edge for extending across one
of the conveying surfaces and lateral sides extending from the edge toward the attachment
member and the lateral sides of the upstream and downstrcam transfer guard members of cach

pair are longitudinally aligned.

32, A wransfer guard system for conveving objects across a laterally extending gap
intermediate two conveying surfaces and bounded by a pair of guide surfaces that extend
longitudinally along opposite lateral sides of the conveying surfaces, the transfer guard system
comprising;

a mounting bar for exiending laterally in the gap between the pair of guide surfaces;

at least one transfer guard member having an upper surface for extending longitudinally
across the gap and a lower mounting member for being detachably connected to the mounting
bar;

at least one mount for supporting the mounting bar in the gap;

a base portion of the mount for being fixed to one of the guide surfaces; and

a support portion of the mount disposed laterally inward from the base portion that
permits the mounting bar to be lowered into the gap between the conveying surfaces and guide

surfaces and be connected to the support portion.

33. The transfer guard system of claim 32 wherein the at least one mount includes an
end support portion for being connected to an end portion of the mounting bar and configured to
be positioned on or adjacent to the mount support portion with lowering of the mounting bar into

the gap.

34, The transfer guard system of claim 33 whercin the end support portion includes

an opening sized to reccive the end portion of the mounting bar.
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35, The transfer guard system of claim 32 wherein the mount support portion includes
an upwardly facing seat; and

an end support portion of the mount for being connected to an end portion of the
mounting bar and having a lip for being positioned on or adjacent to the upwardly facing scat of

the mount support portion.

36, The transfer guard system of claim 32 wherein the at least one mount includes a
height adjustment mechanism that permits the distance between the mounting bar and the mount

sapport portion to be adjusted to change the height of the mounting bar in the gap.

37.  The transfer guard system of claim 36 wherein the at least one mount inclades an
end support portion for being connecied to an end portion of the mounting bar and being
sapported on or adjacent to the mount support portion and the height adjustment mechanism
includes a plurality of height adjustment members for being positioned between the end support
portion and the mount support portion to adjust the distance between the end support portion and

the mount support portion.

38, The transter guard system of claim 32 wherein the at least one mount meludes
another mount having a base portion for being fixed to the other guide surface and a support
portion; and

end support portions of the mounts for being connected to end portions of the mounting
bar and configured to be positioned on or adjacent to the mount support portion with lowering of

the mounting bar into the gap.

39, The transfer guard system of claim 32 wherein the mount comprises an angle bar,
the basc portion of the mount includes a first section of the angle bar, and the support portion of
the mount includes a second section of the angle bar extending transverse to the first section of

the angle bar.
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44, The transfer guard system of claim 32 wherein the at Icast one transfer guard
member includes a plurality of transfor guard members having upper surfaces for extending
longitudinally across the gap and lower mounting members for being detachably connected to

the mounting bar
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-Continued from Box No. Ill: Observations where unity of invention is lacking-***-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Grq'up I: claims 1-16 are directed toward a transfer guard member for slidingly engaging the conveying surfaces with a pair of spaced,
resilient legs.

Group Il claims 17-40 are directed toward a transfer guard member comprising at least one attachment member and a mounting bar.

The inventions listed as Groups |-l do not relate to a single general inventive concept under PCT Ruile 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

The special technical features of Group | include an upper portion of the body for spanning the gap and outer portions of the upper body
portion for slidingly engaging the conveying surfaces; a pair of spaced, resilient legs having distal end portions for resilientty and sligingly
engaging the conveying surfaces, and outer curved surfaces of the legs spaced from the conveying surfaces and separating the outer
portions of the upper body portion and the distal end portions of the legs along the conveying surfaces to permit movement of the legs in
the gap (which is not present in Group II).

The special technical features of Group 1l include at least one attachment member of the body configured for being detachably fixed to a
mounting bar, the attachment member having an upper transfer surface: an outboard portion extending longitudinally outward from the
attachment member; at least one recess of the body adjacent the attachment member for receiving at least one attachment member of
another transfer guard member fixed to the mounting bar so that the upper transfer surfaces of the attachment members are adjacent
one another; and a lateral width of the outboard portion being greater than a lateral width of the attachment member due to the at least
one recess adjacent the at least one attachment member, a transfer guard system comprising a mounting bar for extending laterally in a
gap intermediate two conveying surfaces; a plurality of longitudinally aligned pairs of upstream and downstream transfer guard members
for transferring objects in a fongitudinal, downstream direction between the two conveying surfaces; and attachment members of each
pair of upstream and downstream transfer guard members configured for detachably fixing the pair of upstream and downstream
transfer guard members to the mounting bar; a transfer guard system for conveying objects across a laterally extending gap intermediate
two conveying surfaces and bounded by a pair of guide surfaces that extend longitudinally along opposite lateral sides of the conveying
surfaces, the transfer guard system comprising: a mounting bar for extending laterally in the gap between the pair of guide surfaces; at
least one transfer guard member having an upper surface for extending longitudinally across the gap and a lower mounting member for
being detachably connected to the mounting bar;, at least one mount for supporting the mounting bar in the gap; a base portion of the
mount for being fixed to one of the guide surfaces; and a support portion of the mount disposed laterally inward from the base portion
that permits the mounting bar to be lowered into the gap between the conveying surfaces and guide surfaces and be connected to the
support portion (which is not present in Group |).

The common technical features of Groups |-l include a transfer guard member for being positioned in a gap intermediate conveying
surfaces. :

These common technical features are disclosed by US 2011/0132725 A1 (MARSHALL): a transfer guard member (65, figure 4A) for
being positioned in a gap (38) intermediate conveying surfaces (36, 37). :

Because the common technical features are disclosed by MARSHALL, the inventions are not so linked as to form a single general
inventive concept. Therefore, Groups I-Il lack unity.
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