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LLER CONVEYOR GAP BLOCKER

CROSS-REFERENCE TO RELATED APPLICATION
[8001] This application claims the benefit of US. Provisional Patent Application No.
63/081,410, filed September 22, 2020, which 1s hereby incorporated by reference 1n its entivety

herein

FIELD
[8002] This disclosure relates to roller conveyors and, more specifically, to gap blockers

that block gaps between rollers of roller conveyors.

BACKGROUND
(8003} Roller conveyors are used to transfer objects from one location to another, such as
packages m a package disiribution center and products m a manufacturing environment. Roller
conveyors may wutilize rollers that are rotatably supported at fixed positions. The rollers contact
an object on the roller conveyor to transfer the object in 3 downstream direction along the
roller conveyor. Roller conveyors have gaps between the rollers to permit the rollers to turn
without contacting one another.
(6604} Cceasionally, an item may fall through one of the gaps between rollers and into an
underlying area. Objects that fall through the gaps between rollers may damage an underlying
structure, such as jamming a belt that drives the rollers and associated mechanisms. As another
example, a portion of an object such as a corner of a box may become lodged in a gap between
rollers. These situations may adversely affect the operation of the roller conveyor and the
surrounding environment.

SUMMARY

[6005] In one aspect of the present disclosure, a gap blocker is provided for a roller
conveyor having rollers and a gap therebetween. The gap blocker includes a body to be
positioned in the gap between the rollers, an upper blocking portion of the body to inhibit an

object carried by the rollers from falling through the gap, and leg portions of the body
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connected to the upper blocking portion at longitudinally spaced apart locations so that the leg
portions have a space therebetween extending in the longitudinal direction.

(8006} The leg portions of the body have an mnitial, undeflected configuration with at least
one of the leg portions having a first orientation relative to the upper blocking portion. To
facilitate advancing the body 1nto the gap, the leg portions of the body are shiftable relative to
one another to decrease a distance across the space between the leg portions. For example, one
of the leg portions may be movable toward the other leg portion or both leg portions may be
movable toward each other. The leg portions of the body have an operating configuration with
the body in the gap. The at least one of the leg portions has the first orientation relative to the
uppert blocking portion with the leg portions n the operating configuration, similar to when the
leg portions are m the mitial, undeflected configuration.

18007} The upper blocking portion has upper contact portions and the leg portions have
fower contact portions for contacting the rollers as the rollers rotate to convey the object i the
downstream direction. In some applications, the lower contact portions are generally in
clearance with the rollers and only contact the rollers as needed to imit rattling or other
movement of the gap blocker mn the gap. The limited contact between the lower contact
portions and the rollers reduces stress and wear on the gap blocker and may provide a longer
operative lifespan of the gap blocker.

(6608} The body also has outer surface portions intermediate the upper and lower contact
portions along the rollers. The outer surface portions of the body are configured to be in
clearance with the rollers when the body 15 in the gap and the leg portions are 1n the operating
configuration. In this manner, the outer surface portions of the body reduce the contact area
between the body and the rollers which reduces the frictional resistance of the gap blocker to
rotation of the rollers. Reducing frictional resistance of the gap blocker to rotation of the
rollers minimizes energy loss in the roller conveyor atiributable to the gap blockers.

6009} The present disclosure also provides a gap blocker that includes a body to be
postitoned in a gap between rollers of a roller conveyor. The body has an upper blocking
portion with upstream and downstream contact portions configured to contact the rollers above
a narrowest portion of the gap and a resilient lower portion of the body having upstream and

downstream lower protrusions for contacting the rollers. The upstream and downstream lower
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protrusions are for forming limited contact areas with the rollers which minimizes frictional
resistance of the resilient lower portion of the body to rotation of the rollers. In one approach,
the upstream and downstream lower protrusions are configured to form a close running fit with
the rollers.

8010} The restlient lower portion of the body has a deflected configuration wherein the
resilient lower portion 18 narrower than the narrowest portion of the gap to permit the resilient
lower portion of the body to be advanced through the narrowest portion of the gap and into an
operative position below the narrowest portion of the gap. The resihent lower portion of the
body has an undetlected configuration wherein the upstream and downstream lower
protrusions are below the narrowest portion of the gap. Because the resilient lower portion of
the body 1s undeflected when the protrusions contact the rollers below the narrowest portion of
the gap, the protrusions are postiioned to resist ratthing and other movements of the gap
blocker while avoiding tight clamping of the rollers by the gap blocker between the
protrusions and the upstream and downstream contact portions of the upper blocking portion
of the gap blocker body. The limited clamping of the rollers by the gap blocker facilitates low-
friction contact between the gap blocker and the rollers.

(6011 The resilient lower portion of the body has upstream and downstrearm clearance
surface portions mtermediate the upper blocking portion of the body and the upstream and
downstream lower protrusions along a height of the body. The upstream and downstream
surface portions of the resilient lower portion of the body are configured o be in clearance
with the rollers with the body in the gperative position which further reduces the contact area
of the gap blocker on the rollers and reduces frictional resistance of the gap blocker to rotation
of the rollers. The clearance surface portions being in clearance with the rollers means that the
clearance surface portions do not engage the rollers when the gap blocker s installed and
during operation of the roller conveyor so that the clearance surface portions remain spaced
from the adjacent rollers even as the rollers turn during roller conveyor operation. Again, by
the provision of the clearance surface portions that do not engage the adjacent rollers when
instatled or during operation of the roller conveyor, the gap blocker is configured so that
frictional engagement with the rollers is kept to a minmimum. I a heavy object contacts the gap

blocker and causes one or both of the clearance surface portions 1o temporanly contact one or
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both of the rollers, the resilient fower portion returns the clearance surface portions into
clearance with the rollers once the object has been conveved downstream of the gap blocker.
(8012} In another aspect of the present disclosure, a roller convevor is provided that
includes rollers, a gap between the rollers, and a drive member extending around the rollers to
transfer rotation of one of the rollers to the other roller. The duive member, such as an o-ring,
has upper and lower portions or runs extending across the gap spaced apart from one another
by a distance therebetween.

[6013] The roller conveyor further includes a gap blocker supported in the gap by the first
and second rollers. The gap blocker has an upper blocking portion above a narrowest portion
of the gap, a lower portion below the narrowest portion of the gap, and an intermediate portion
extending in the narrowest portion of the gap. The gap blocker has a height that is less than the
outer diameter of either of the rollers and that is less than the distance between the upper and
fower portions of the drive member. The gap blocker may be in clearance with the drive
member whether the gap blocker 15 nstalled with a portion of the gap blocker extending 1 an
opening formed by the upper and lower portions of the drive member and the rollers or shifis
faterally mto the opening during roller conveyor operation. In this manner, the gap blocker
protects the gap from a conveyed object faliing therethrough while avoiding interference with

the drive member rotating the rollers.

BRIEF DESCRIPTION OF THE DRAWINGS
(6614} FIG. 1 is a perspective view of a roller conveyor system including rollers that
are turned by a drive belt to convey an object in a longitudinal, downstream direction and
gap blockers extending laterally in gaps between the rollers;
8015} FIG. 2 1s a cross-sectional view taken across line 2-2 in FIG. 1 showing one of
the gap blockers in a pap between upstream and downstream rollers, the gap blocker having
an upper surface that is recessed from the tops of the rollers to facilitate movement of an
object across the rollers without contacting the gap blocker;
8016} FIG. 3 is an elevational view of the gap blocker of FIG. 2 showing an upper
blocking portion and lower leg portions of the gap blocker;

[8017] FIG. 4 15 a perspective view of the gap blocker of FIG. 3 showing a thicker
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downstream leg portion and a thinner upstream leg portion of the gap blocker;

(6618} FIG. 5 is an elevational view of the rollers and gap blocker of FIG. 2 as the gap
blocker is inserted into the gap between the rollers;

(6019 FIG 6 15 a perspective view of another gap blocker having a pair of upstream
leg portions separated by an opening;

(6026} FIG. 7 15 an elevational view of another gap blocker that has identical lower leg
portions and may be installed in a gap between rollers with either leg portion contacting the
upstream roller associated with the gap;

[8021] FIG. 8 is a perspective view of the gap blocker of FIG. 7 showing the leg
portions depending from outer roller engaging portions of the gap blocker;

[08022] FIG. 9 1s an elevational view of another gap blocker that has leg portions with
substantially straight portions that depend from an upper blocking portion of the gap
blocker;

18023} FIG. 1013 an elevational view of another gap blocker having pronounced
contact surfaces for contacting rollers;

18024} FIG 1113 an elevational view of another gap blocker that 1s symmetrical about
a center axis;

6025} FI(. 12 15 an elevational view of a portion of a roller convevor including
rollers, a drive member connecting the roflers, and a gap blocker sized to fit in an opening
formed by the rollers and the drive member;

(6626} FI1G. 13 15 an elevational view of a pair of rollers as a gap blocker i3 inserted
110 8 gap between the rollers;

6627} FIG. 14 15 an elevational view of the rollers and the gap blocker of FIG. 13 after

the gap blocker has been instailed in the gap.

DETAILED DESCRIPTION
[0028] Regarding FIG 1, a conveyor system 10 is provided that includes a roller
conveyor 12 having rollers 14 that are driven by an underlying drive belt 16 to rotate in
direction 18 and transfer an object in a longitudinal downstream direction 20. The drive belt

16 15 driven in a loop by a motor 16A around head and tail pulleys (not shown 1n FIG. 1),
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The drive belt 16 15 driven in direction 22 to engage lower portions of the rollers 14 to
produce the rotation in direction 18, The rollers 14 are rotatably mounted to rails 24 of a
conveyor support structure 26 at fixed positions relative thereto so that the rollers 14 are
stationary in the longitudinal direction 20 during operation of the roller conveyor 12,
6029} Regarding FIGS. 1 and 2, the rollers 14 have gaps 34 between adjacent
upstream and downstream pairs of rollers 14, The conveyor system 10 includes gap
blockers or gap blocker members 40 in the gaps 34 between adiacent rollers 14, The gap
biockers 40 inhibit objects from beconung lodged n the gap 34 or falling through the gap
34 The gap blockers 40 also limit debris, such as dust, dirt, and particles from the conveyed
objects from falling into the area beneath the rollers 14 such as on the drive belt 16, Roller
conveyors such as the conveyor system 10 typically have rollers 14 with the same outer
diameter and spacing between the rollers 14 so that there 15 no variation in the gap 34
between one pair of rollers 14 to the gap 34 between another pair of rollers 14, This is i
contrast {0 conveyor belt systems having gaps between conveyor belis wherem the belt
thickness can vary over time, or because different belts are used, which causes the size of
the gap between the conveyor belts to vary. The gap blockers 40 may therefore have tighter
tolerances than some transfer devices that are used to transfer objects between conveyor
belts because the gap blockers 40 have limited engagement with the rollers 14 rather than
resiliently clamping the adjacent upstream and downstream rollers 14 to keep the gap
blockers 40 in the gaps 34. The tighter tolerances of the gap blockers 34 permits the gap
blockers 40 to have running fits with the rollers 14 which reduces frictional drag imparted
to the rollers 14 by the gap blockers 40 and improves the efficiency of the motor 16A
driving the drive belt 16.

8030} As shown in FIG. 2, the gap blocker 40 has a body 42 with an upper blocking
portion 44 and a lower portion 46 including an upstream lower mentber such as upstream
leg portion 48 and a downstream lower member such as downstream leg portion 50, In one
embodiment, the body 42 of the gap blocker 40 has a unitary, one-piece construction
wherein the gap blocker 40 15 a single monolithic member of the same material throughout
For example, the gap blocker 40 may be formed by extruding a material, such as a plastic

material, to form predetermined a length of the gap blocker 40 exiending between lateral
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sides 43A, 438 of the gap blocker 40. In another embodiment, the gap blocker may bea
single part made of multiple materials. For example, the body 42 may include a first
material for a frame of the body 42 and a second lower-friction material to contact rollers.
As an example in this regard, the first material may be UHMW polyethylene and the second
material may be Teflon®. The multiple materials may be joined by, for example, an
overmolding procedure wherein the first material is injection molded m a fust mold to form
the frame of the body 42. The frame of the body 42 is then mserted into a second mold
wherein the second material 1s mjected into the second mold and bonds to the frame. In yet
another approach, the body 42 may be formed by multiple parts that are mechanically
connected such as snap-fits and/or mating protrusions and recesses. The gap blocker 40 has
a cross-section perpendicular to the length that 13 uniform throughout the length. The phrase
uniform through the length is miended to mean that the cross-section of the gap blocker 40
perpendicular to the length s the same throughout the entire length of the gap blocker 40,
(0031} in other embodiments, the gap blocker 40 may be mamufactured by injection
molding or roll forming as some examples. During installation, an instalier may cut each
gap blocker 40 to 3 length that fills substantially the entire lateral width of the associated
gap 34 In this regard, the predetermined length of the gap blocker 40 can be approxamately
the same as the length of the rollers 14 In another embodiment, a plurality of smaller length
gap blockers 40 may be installed into a gap 34 to fill the gap.

0032} One or more of the leg portions 48, 50 of the elongate gap blocker 40 are
resilient to allow them o resihiently deform to install the gap blocker 40 in the gap 34, The
rollers 14 include elongate rollers 30, 32 with cylindrical outer surfaces 60, 62 that contact
an object as they are rotated to convey the object in the downstream direction 20, The gap
biocker 40 includes an upper surface 52 that 1s recessed by a distance 54 from top surface
portions 56 of the rollers 30, 32. As shown, the distance 54 is the vertical distance measured
from a horizontal tangent line S5 to the top 56 of the rollers 30 down to the recessed upper
surface 52 of the gap blocker 40. The recessed upper surface 32 permits an object to travel
across the gap 34 via contact with surfaces 60, 62 of the rollers 30, 32 without contacting
the upper surface 52 of the gap blocker 40. Further, the gap blocker 40 contacts a portion of

the conveved object if the object portion extends into the gap 34 sufficiently far to take up
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the distance 34 thereby blocking or inhibiting the object portion from extending farther into
the gap 34 and potentially becoming lodged between the rollers 30, 32. In some
embodiments, the gap blocker 40 may be configured to sit higher in the gap 34 such that the
gap blocker 40 is operable o assist in transferring objects between the rollers 30, 32.

8033} Regarding FIG. 2, the upper blocking portion 44 of the body 42 includes an
upstream outboard portion 66 and a downstream outer roller engagement portion 68 that
contact the roller surfaces 60, 62 at thewr upper halves above horizontal diameter fines 70,
92 of the rollers 30, 32. The upper blocking portion 44 has a central portion 45 that extends
hetween the junctures of the upper blocking portion 44 with the leg portions 48, 50. The
upstream outboard portion 66 generally continuously extends from the juncture of the upper
blocking portion 44 with the leg portions 48 and the downstream outer roller engagement
portion 68 15 at the juncture of the upper blocking portion 44 and the leg portion 50. The
upstream outboard portion 66 and the downstream outer roller engagement portion 68 may
form line contacts with the roller surfaces 60, 62. The line contacts are each a localized area
of engagement between the contact surface and the roller that extends linearly 1n a lateral
direction along the length of the roller. The leg portions 48, 30 may be sized so that the leg
portions 48, 50 do not extend below a plane connecting the bottoms of the rollers 306, 32 so
that the leg portions 48, 50 may not interfere with a belt driving the bottoms of the rollers
30,32,

10034} The upstream outboard portion 66 contacts the roller surface 60 at a surface
portion 72 that has an acute angle 74 from the diameter line 70 of the upstream roller 30,
The upstream leg portion 48 has a free end portion including a contact portion 80 that
contacts a surface portion 82 of the roller surface 60 at an acute angle 84 below the
diameter line 70 of the roller 30. In one embodiment, the angle 74 i3 in the range of 30-60
degrees and the angle 84 15 in the range of 20-50 degrees. The angle 74 may be greater than
the angle 84

[0035] Regarding FIG. 2, the downstream outer roller engagement portion 68 contacts
an arcuate surface portion 90 of the cylindrical roller surface 62 above the diameter line 92
of the downstream roller 32 and forms a line contact with the cylindrical roller surface 62 of

the downstream roller 32. The dowustream leg portion 50 1ncludes a free end portion
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inclading a contact portion 94 contacting a surface portion 96 of the roller surface 62 below
the equator 92. The contact portions 80, 94 of the upstream and downstream leg portions
48, 50 may form line contacts with the roller surfaces 60, 62.

[6036] The roller surfaces 60, 62 may be ruade a metallic material, such as stainless
steel, and the body 42 of the gap blocker 40 may be made of a polymer, such as ultra-high
molecular weight (UHMW) polyethylene or another plastic, that has a low coefficient of
friction with the roller surfaces 60, 62. Further, the gap blocker is configured to shidingly
engage the roller surfaces 60, 62 with line contacts that minimize the contact area between
the gap blocker 40 and the rollers 30, 32. In this manner, the gap blockers 40 inhibit objects
from becoming lodged in the gap 34 and having objects or debris fall through the gap 34
while minimizing the resistance of the gap blockers 40 to rotation of the rollers 14.

{8037} Regarding FIGS. 2 and 3, the gap blocker 40 has an nutial configuration
wherein the contact portions 30, 94 of the upstream and downstream leg portions 48, 50 are
spaced by a maximum distance 100, The contact portions 80, 94 include projecting corner
portions 81, 95 formed by reversely extending foot portions 152, 154 of the leg portions 43,
50, The maxmum distance 100 1s measured between the projecting comer portions 81, 95,
The projecting corner portions 81, 95 have convex surfaces 81 A, 95A contact the convex
outer surfaces of the rollers 30, 32, The convex surfaces 81 A, 95A are where the leg
portions 48, 50 contact the rollers 30, 32, The convex surface 81A has an engaged, sliding
contact with the roller 30 and the convex surface 95A has a clearance fit with the roller 32,
such as a close running fit. The rest of the leg portions 48, 50 are spaced from the rollers 30,
32 to reduce frictional resistance to turning of the rollers 3¢, 32.

[6038] The distance 100 1s larger than a distance between the surface portions 82, 96 of
the rollers 30, 32 such that, upon nstallation of the gap blocker 40 in the gap 34, the leg
portions 48, 50 are resiliently biased into contact with the roller surfaces 60, 62 to keep the
gap blocker 40 1n the gap 34 In one embodiment, the downstream leg portion SO has a
greater thickness 106 than a thickness 108 of the upstream leg portion 48 for at leasta
majority of the length thereof. This configuration aliows the upstream leg portion 48 to
more easily be deflected to be urged toward the downstream leg portion S0 and decrease the

distance between the leg portions 48, S0 for fitting the leg portions 48, S0 into the gap 34 as
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discussed below with respect to FIG. 5. The thinner upstream leg portion 48 may also bend
to compensate for shight movements of the upper blocking portion 44 and keep the
upstream outboard portion 66 engaged with the upstream roller 30 In one embodiment, the
upper blocking portion 44 has a thickness 107 that 1s substantially similar, such as within
+/- 5% of the thickness 106 of the downstream leg portion 50, The corresponding
thicknesses 106, 107 of the upper blocking portion 44 and the downstream leg portion 30
provides nigidity to the downstream leg portion 30 for the leg portion 50 to resist the
frictional forces imparted on the gap blocker 40 as discussed herein.

[8039] The leg portions 48, 50 are advanced 1oto the gap 34 in divection 110 {see FIG.
2y sufficiently far so that the upstream outboard portion 66 and downstream outer roller
engagement portion 68 engage the rollers. Once the projecting corer portions 81, 95 of the
feg portions 48, 50 advance below the equators of the rollers 30, 32, the upstream leg
portion 48 resthiently shifts away from the downstream leg portion 50 and 13 based tightly
agamnst the roller surface 6. In this manner, the upstrearm leg portion 48 15 tightly engaged
with the upstream roller 30. The biased engagement between the contact portion 30 of the
upsatream leg portion 48 and the upstream roller 30 forms an anchor pomt 114 for the gap
blocker 40 that 15 at the lower half of the roller 30 at a circumferentially fixed location
thereon as the surface 60 rotates below 118 equator or horizontal diameter ling 70. The
anchor point 114 is disposed at a predetermined distance below the diameter line 70 which,
in turn, keeps the upstream outhoard portion 66 engaged with the roller surface 60. This
Hmits Iifting up of the upstream outboard portion 66 away from the roller surface 66 and
associated vibration of the gap blocker 40. The upstream leg portion 48 1s configured to
have an interference or radial overlap 112 with the roller outer surface 60 so that the
upstream leg portion 48 is deflected by the roller outer surface 60 when the gap blocker 40
is in the pap 34. The radial overlap 112 restliently deflects the leg portion 48 and provides a
preload for the leg portion 48 so that the leg portion 48 resiliently maintains the upstream
outboard portion 66 in tight engagement with the roller surface 60.

(8040} The downstream leg portion 50 is thicker than upstream leg portion 48 and
rigidly resists deflection such that the downstream leg portion 50 may be undeflected upon

the gap blocker 40 mstalled in the gap 34 and despite the upstream leg portion 48 being
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deflected. The downstream leg portion 50 is configured to be undeflected with the gap
blocker 490 installed in the gap 34 and during normal operation of the convevor system 10,
but there may be occasional or constant de nunimis deflection due to forces applied to the
downstream leg portion S0 by the rotating roller 32. Additionally, the downstream leg
portion 30 may deflect when an object being conveyed contacts the gap blocker 40, As
shown m FIGS. 2 and 3, the downstream leg portion 30 has the sare orentation relative to
the upper blocking portion 44 when the gap blocker 40 13 m the gap 34 and when the gap
blocker 40 15 outside of the gap 34. The upstream leg portion 48 has a different orientation
relative to the upper blocking portion 44 when the gap blocker 40 is in the gap 34 than
when the gap blocker 40 1s outside of the gap 34. More specifically, the upstream leg
portion 48 1s deflected when the gap blocker 40 15 inside of the gap 34 due to interference
between the upstream leg poriion 48 and the roller outer surface 60,

8041} Regarding FIG. 2, during conveyor operation the contact between the upstream
outboard portion 66 and the roller surface 60 generally urges the upstream outhoard portion
66 10 downstream direction 20 and presses the downstream outer roller engagement portion
638 against the roller surface 62. The shiding contact between the downstream outer roller
engagement portion 68 and the roller surface 62 tends to lift the downstream outer roller
engagement portion 68 which presses the coniact portion 94 of the downstream leg portion
50 against the roller surface 62. Because of its thicker construction, the downstream leg
portion 50 is sufficiently strong to resist deflection towards the upsiream leg portion 48
caused by the camming forces generated by this lifting movement of the downsiream outer
roller engagement portion 68 in vertical direction 120 and keeps the downstream cuter
roller engagement portion 68 and contact portion 94 engaged with the roller surface 62.
Further, the contact portion 94 of the downstream leg portion 5¢ forms an anchor pomt 122
for the gap blocker 40 below the equator 92 of the roller 32, Regarding FIGS. 2 and 3, the
upstream and downstream leg portions 48, 50 have upsiream and downstream surfaces 180,
182 respectively, that are facing and spaced from the respective roller surfaces 60, 62. The
surfaces 180 and 182 can extend for the majority of the length of the leg portions 48 and 50,
respectively, to reduce friction between the gap blocker 40 and the roller surfaces 60, 62

and pernut the gap blocker 40 to stay 1 position between the roliers 30, 32,
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[8042] The roller conveyor 12 has roller bearings 130 connecting the rollers 30 to the
ratls 24 (see FIG. 1), Regarding FIG. 2, the conveyor system 10 may further include skart
walls 132 that extend along oppostte lateral sides of the rollers 14 to keep objects on the
rollers 14,

8043} Regarding FIG. 3, the upstream outboard portion 66 mcludes an edge 136 that
may be sharper than a more rounded edge 140 of the downstream outer roller engagement
portion 68, The edge 136 may provide a low-profile transition from the roller surface 60 to
tumit the nisk of the edge 136 becoming caught on an object transferring from roller 30 to
roller 32. The upstream outboard portion 66 turther includes a lower tapered surface 142
that may be either flat extending obliquely relative to upper surfaces 52 or concave to more
closely conform to the curvature of the roller surface 60. The upstream outboard portion 66
projects cutwardly from a transition portion 146 between the upstream outboard portion 66
and the leg portion 48. The transition portion 146 conunects the upstream leg portion 48 to
the blocking portion 44,

[8044] Regarding FIG. 3, doring nstallation of the gap blocker 40, the upstream leg
portion 48 may be urged 1n direction 150 toward the downstream leg portion 50 to decrease
the distance 100 between the contact portions 80, 94 of the upstream and downstream leg
portions 48, 50 to permit the leg portions 48, 50 to be advanced into the gap 34. The
upstream and downstream leg portions 48, 50 may include the reversely extending foot
portions 152, 154 that extend generally back toward one another, and a center axis 160 of
the gap blocker 40. The foot portions 152, 154 include inclined surfaces 156, 158 that
extend transversely to the center axis 160 of the gap blocker 40. One or more of the inclined
surfaces 156, 158 may cammingly engage the roller surfaces 60, 62 of the rollers 30, 32 to
urge the leg portions 48, 50 together as the leg portions 48, 50 are advanced into the gap
120

[6045] Regarding FIG. 4, the upper surface 32 of the gap blocker 44 includes a flat
surface portion 162 and tapered surface portions 164, 166, The gap blocker 40 includes
opposite lateral end portions 170, 172 having lateral sides 174, 176. The lateral sides 174,
176 may be tlat or have other profiles. As dlustrated, gap blocker 40 can be sized to extend

along the adjacent rollers 30, 32 the majority of, or substantially the entire length of, the
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gap 34 so that only a single gap blocker 40 15 in the gap 34. It 15 also contemplated that
there may be two or more gap blockers 40 that are positioned side-by-side in the gap 34 to
fill the lateral length of the gap 34.

[0046] Regarding FIGS. 4 and S, there 15 a gap 184 between the upstream and
downstream leg portions 48, 50 that may be narrowed by urging the upstream leg portion
48 toward the downstream leg portion 50 during 1ustallation of the gap blocker 40 in the
gap 34

(60471 To mstall the gap blocker 40 mito the gap 34, the gap blocker 40 1s first tulted
{see FIG. 3) so that the center axis 160 {(see FIG. 3) of the gap blocker 40 extends obliquely
to an axis perpendicular to the downstream longitadinal direction 20. The gap blocker 40 1
tilted so that the thicker, downstream leg portion SO s closer to the gap 34 than the thinner,
upstream leg portion 48,

[08048] The gap blocker 40 is then advanced in direction 110 to advance the
downstream leg portion 50 mio the gap 34 and seat the downsiream outer roller engaging
portion 68 against the outer surface 62 of the roller 32 as shown in FIG. 5. Further, the foot
portion 152 of the upstream leg portion 48 may rest upon the outer surface 60 of the roller
30. The direction 110 is generally orthogonal to the downstream convevance direction 20 so
that with the illustrated horizontal conveyance direction, the direction 110 is generally
vertical.

0049} Next, the installer pivots the upstream leg portion 48 generally in direction 190
toward the downsiream leg portion 50 to decrease the size of the gap 184 between the
upstream and downstream leg portions 48, 50. The instalier then rocks the gap blocker 40 in
direction 192 while holding the upstream leg 48 1n its deflected position near downstream
feg 50 so that the mchined surface 156 of foot portion 152 slides along roller surface 60 and
the foot portion 152 advances along direction 110 farther into the gap 34. The installer
presses on the blocking portion 44 to urge the gap blocker 40 farther down into the gap 34
until the contact portion 156 of the upsiream leg portion 156 snaps below the horizental
diameter 70 of the roller 30. In some embodiments, the downstream leg portion 50 is
sufficiently rigid such that the downstream leg portion 50 resists deflection and maintains

the orientation shown in FIG. 5 relative to the upper blocking portion 44 as the upstream
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feg 48 1s deflected in direction 190 and the upstream and downstream leg portions 48, 50
are advanced in direction 110 into the gap 34,

(8050} Due to the lateral length of gap blocker 40, an instalier may first position one
fateral side portion 170, 172 in the gap 34 by urging the upstream leg portion 48 toward the
downstream leg portion 30 as discussed above. The installer may then posttion the other
tateral side portion 170, 172 o the gap 34 by keeping the upstream leg portion 48 urged
toward the downstream leg portion 50 and pressing the other lateral side portion 170, 172
wto the gap 34

[8051] Regarding FIG. 6, another gap blocker 200 1s provided that is sinular in maoy
respects to the gap blocker 40 discussed above such that only differences will be
highlighted. The gap blocker 200 inchides a unitary body 202 having an upper blocking
portion 204 and lower leg portions 206. The leg portions 206 include a downstream leg
portion 208 and a pair of upstream leg portions 210, 212, The gap blocker 200 may have
two, three, four, or any number of spaced apart upstream leg portions as desired for a
particular application. The upstream leg portions 210, 212 have side surfaces 214, 216
faterally separated by an opening 218, The openmg 218 provides a reduced surface area of
contact against an upstream roller at the fower, upstream portion of the gap blocker 200.
More specifically, the gap blocker 200 has a pair of relatively small contact portions 220,
222 of the upstream leg portions 210, 212 that engage against an upstream roller. The
contact portions 220, 222 have convex surfaces that form line contacts with the convex
outer surface of the upsiream roller. This may reduce the frictional contact between the gap
blocker 20 and the upstream roller.

(6052} Regarding FIG. 7, another gap blocker 300 is provided that 15 similar in many
respects to the gap blockers discussed above such that only differences will be highlighted.
The gap blocker 300 includes an upper blocking portion 302, leg portions 304, 306 and
upstream and downstream outer roller engaging portions 308, 310 of the body 301, The gap
blocker 300 is symmetrical about a center axis 312, The symmetry of the gap blocker 300
permits the gap blocker 300 to be installed in a gap between rollers with either the leg
portion 304 or the leg portion 306 positioned against the upstream roller. The leg portions

304, 306 are symmetrically configured and have a similar thickness 314, 316 to be provided
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with similar flexibility so that either leg portion 304, 306 may be deflected toward the other
teg portion 304, 306 in directions 230, 233 during installation of the gap blocker 300.
Regarding FI1G. 8, the roller engaging portions 308, 310 each have a rounded edge 330 to
form a line contact with the associated roller.

[B8053] The gap blocker 300 may have a thickness 340 of the upper blocking portion
302 that 1s substantially equal to the thicknesses 314, 316 of the leg portions 304, 306. The
thicknesses 314, 316, 340 may be +/- 5% of each other as some examples.

[6054] Regarding FIG. 9, a gap blocker 400 15 provided that is sinular in many respects
to the gap blockers discussed above such that differences will be highlighted. The gap
blocker 400 has a body 402 that includes an upper blocking portion 404 to block a gap 406
and a fower portion 408 to keep the gap blocker 400 n the gap 406, In one embodiment, the
body 402 has a unitary, one-piece construction. The body 402 may be made from a plastic
material, such as an injection molding, extruding, or additive manufacturing as some
examples. The upper blocking portion 404 ncludes outboard portions 410, 412, and a
central portion 414, The cutboard portions 410, 412 each have fapered upper surfaces 416,
edges 418, 419, and tapered lower surfaces 420, 421 that taper toward each other to
outhoard edges 418, 419. The tapered lower surfaces 420 of the outboard portions 410, 412
may contact cylindrical surfaces 422, 424 of rollers 426, 428 In some embodiments, the
edges 418, 419 form contacts with the surfaces 422, 424

0055} The gap blocker 400 has center axis 430 and 1s symmetrical about the center
axis 430, This permits the gap blocker 400 to be positioned in a gap 406 with either
outboard portion 410, 412 oriented to contact the upstream roller 426 to receive and block
the gap 406 from an object traveling in direction 440. The lower portion 408 of the body
402 mcludes leg portions 450, 452 with contact portions 454, 456 that contact the roller
surfaces 422, 424 below diameter lines 460, 462 of the rollers 426, 428, The leg portions
450, 452 each have outer surfaces 490, 492 that are spaced by gaps 494, 496 from the
surfaces 422, 424 of the rollers 426, 428 to limit contact between the gap blocker 400 and
the rollers 426, 428. This clearance between the surfaces 490,492 and the adjacent rollers
426, 428 1s present once the gap blocker 400 is installed between the rollers and, after

installation, during operation of the roller conveyor. As such, as the rollers 426, 428 rotate,
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the surfaces 490, 492 of the gap blocker 400 remain spaced from the adjacent roliers 426,
4726 along their entire extent so as not to generate any frictional engagement therebetween.
8056} The gap blocker 400 1s supported in the gap 406 by the outbeard portions 410,
412 m shding contact with the roller surfaces 422, 424 and the weight of the gap blocker
400 keeping the outboard portions 410, 412 contacting the roller surfaces 422, 424. The
contact portions 434, 456 of the leg portions 450, 452 are generally in clearance with the
roller surfaces 422, 424, such as having a close running fit with the roller surfaces 422, 424
The contact portions 454, 456 of the leg portions 450, 452 may occasionally contact the
roller surfaces 422, 424 1o resist or miminuze ratihing of the gap blocker 400, The contact
portions 454, 436 of the leg portions 450, 452 are typically in clearance wiuth the roller
surfaces 422, 424 during operation of the rollers 426, 428 which himits the surface area of
the gap blocker 400 which can resist rotation of the rollers 426, 428 and reduces frictional
resistance of the gap blocker 400 to rotation of the roliers 426, 428. Further, the leg portions
450, 452 are in an undeflected configuration when the gap blocker 400 15 in the gap 406
such that clamping of the rollers 426, 428 between the outboard portions 410, 412 and leg
portions 450, 452 1s avoided which further reduces frictional resistance of the gap blocker
400 to rotation of the rollers 426, 42& The gap blocker 400 may thereby block a conveyed
obiect from falling through the gap 406 while preserving the operational efficiency of the
roller conveyor.

0057} The upper blocking portion 404 includes an upper surface 466 that 1s recessed
relative to top surface portions 468, 470 of the rollers 426, 428 This permits packages or
other objects to transfer in downstream direction 440 from the roller 426 to the roller 428
without contacting the gap blocker 400. In other embodiments, the gap blocker 400 15
configured to position the upper blocking portion 404 higher in the gap 406 so that olyects
are transterred from roller 426 to roller 428 via the upper surface 466.

[RUIRE; The body 402 includes junctures 474, 476 between the leg portions 450, 452
and the upper blocking portion 404, The leg portions 450, 452 include substantially straight
portions 480, 482 depending from the junctures 474, 476, The straight portions 480, 482
extend at an angle 484 relative to the outboard portions 410, 412, The straight portions 480,

482 may have a thickness in the longitudinal direction that decreases as the leg portions
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480, 482 extend downward from the upper blocking portion 404 which distributes bending
of the leg portions 480, 482 over the length of the straight portions 480, 482, In one
embodiment, the angle 484 1s substantially perpendicular, 1.e., ninety degrees plus or minus
five degrees. The orientation of the outboard portions 410, 412 and the straight portions
480, 482 of the leg portions 450, 452 create a branched shape of the upstream and
downstream sides of the body 402 as the body 402 extends away from the central portion
414 of the body 402.

(6059 The leg portions 450, 452 extend downward away from the upper blocking
portion 404 and include fower curved portions 300, 502 that curve below horizontal
diameter lines 460, 462 of the rollers 426, 428. The curved portions 500, S02 position end
portions 504, 506 of the leg portions 450, 452 below the diameter lines 460, 462,

8060} The end portions 504, 506 mclude the contact portions 454, 456, In one
embodiment, the coniact portions 454, 456 melude convex surface portions 510, 512 each
having a radius of curvature 514, 516 that may be sumilar or different. The end portions
504, 506 further include inchned surface portions 520, 522 that may cam against the roller
surfaces 422, 424 as the leg portions 450, 452 are advanced downwardly into the gap 406
such that the engagement therebetween urges the leg portions 450, 452 toward each other
s0 that the contact portions 454, 456 may be advanced past the narrowest portion of the gap
406 defined between the diameter lines 460, 462 of the rollers 426, 428 The end portions
504, 506 may include foot portions 524, 526 having portions of the convex surface portion
512 and/or the inclined surface portion 522 thereon.

(0061} Regarding FIG. 10, a gap blocker 600 is provided that is similar in many
respecis to the gap blockers discussed above. The gap blocker 600 includes a body 602
having an upper blocking portion 604 and a lower portion 606 that includes leg portions
608, 610. The body 602 has an upstream outboard portion 612 and a downstream outer
roller engagement portion 614. The gap blocker 600 includes an extended convex surface
620 of the downstream outer roller engagement portion 614 and extended convex surfaces
622, 624 of contact portions 626, 628 of the leg portions 608, 610, The upstream cutboard
portion 612 has an edge 630 contacting an upstream roller 632 and blocking a gap 632

between the upstream roller 632 and the downstream roller 634, The upper blocking portion
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604 has an upper surface 636 that is recessed relative to the upper surface portions of the
rollers 632, 634 such that objects may be conveyed in directions 640 from rollers 632, 634
without contacting the gap blocker 600,

(8062} Regarding FIG. 11, a gap blocker 700 1s provided that is sionilar 1o many
respects to the gap blockers discussed above. The gap blocker 700 has a body 702 including
an upper blocking portion 704 and a lower portion 706 with leg portions 708, 710. The
body 702 has a center axis 712 and the body 702 15 symuuetrical about the axis 712, The
uppert blocking portion 704 mcludes outer roller engagement portions 720, 722 that are
sinular and include convex surfaces 724, 726 for contacting rollers 728, 730. The leg
portions 708, 710 Iikewise have convex sarface portions 732, 734 that form hine contacts
with surfaces 736, 738 of the rollers 728, 730. The leg portions 708, 710 are spaced from
the roller surfaces 736, 738 except at the convex surface portions 732, 734,

[6063] Regardimg FIG. 12, a system 800 15 provided that includes rollers 802, 804
having a gap 905 therebetween, a gap blocker 806 similar to gap blocker 400 discussed
above, and a drive member such as an o-ring 808. The o-ring 808 may be a single, unitary
member or may include multiple members such as a cable. In some embodiments, the o-
ring 808 is made of a polymer matenial. The drive member may take other forms, suchas a
chain.

(6064} The rollers 802, 804 each have a cylindrical outer surface 810 with an outer
diameter 812 that supports the gap blocker 806 and a grooved portion 814, The grooved
portion 814 includes a groove 816 formed in the cylindrical outer surface 810, the groove
816 having a minimum outer diameter 818,

6065} The o-ring 808 loops around the rollers 802, 804 such that the o-ring 808 has an
upper portion 826 and a lower portion 828 that extend across the gap 805, The o-ring 808
has a semi-circular portion extending in the groove 816 of each on an oppostie side of the
roller 802, 804 from the gap blocker 806, The semu-circular portions of the o-ring 808
connect the upper and lower portions 8206, 828. The rollers 802, 804 and upper and lower
portions 826, 828 of the o-ring 808 form an opening 830 in the gap 90S. The o-ring 808
engages the rollers 802, 804 by extending into the grooves 816 of the rollers 802, 804 and

engaging surfaces 820 of the grooves §16.

18



WO 2022/066552 PCT/US2021/051030

[8066] In one embodiment, the roller 802 is rotated in direction 822 by an o-ring
conunected to an upstream roller such that the rolier 802 rotates in direction 822 to convey
an object in a downstream direction 824. The o-ring 808 may be made of a resilient
material and is under tension when the o-ring 808 extends around the roliers 802, 804. The
tension in the o-ting 808 tightly engages the o-ring 808 with the surfaces 820 of the grooves
816, Rotation of the roller 802 in direction 822 urges lower portion 828 of the o-ring 808 n
direction 832 which causes the o-ring 808 to rotate the roller 804 in direction 834, The
rotation of the roller 802 1 direction 822 also pays out the upper portion 826 of the o-ring
808 off of the roller 802 and directs the upper portion 826 toward the roller 804,

(8067} The gap blocker 806 has an upper surface 840, a lower surface 842, and a
height 844, The height 844 of the gap blocker 806 18 smaller than the outer diameter 812 of
the roller outer surface 810 and the minimum outer diameter 818 of the groove 816 of the
roliers 802, 804. The height 844 of the gap blocker 806 i3 also smaller than a distance 850
between a fower surface portion 852 of the upper portion 326 of the o-ring 808 and an
spper surface portion 854 of the lower portion 828 of the o-ring 308, In this manner, the
gap blocker 306 may extend laterally (into or out of the page 1n FIG. 12} along the
cylindrical outer surfaces 810 of the rollers 802, 804 to block objects from falling through
the gap 8035 while also extending into the opening 830 formed by the o-ring 808 and rollers
802, 804 in clearance with the o-ring 808 Because the gap blocker 806 1s in clearance with
the o-ring 808, the o-ring 808 may thereby transfer rotation of the roller 802 to the roller
804 without interference from the gap blocker 806.

0063} {n some applications, the gap blocker 806 1s mitially installed in the gap 805
with a portion of the gap blocker 806 extending in the opening 830 formed by the o-ring
808 and the rollers 802, 804. In other applications, the gap blocker 806 is installed in the
gap 805 laterally offset from the grooves 816 and o-ring 808, Over time, the gap blocker
806 may shift laterally into the opening 830 formed by the o-ring 808 and the rollers 802,
804 without interfering with movement of the o-ring 808

(8069} With reference to FIG. 13, a gap blocker 900 s shown being inserted into a gap
902 between rollers 904, 906. The gap blocker 900 is similar to the gap blockers discussed

above and includes a body 910 having an upper blocking portion 912 and leg portions 914,
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916. To position the gap blocker 900 in the gap 902, an outhoard portion 918 of the upper
blocking portion 912 and the leg portion 916 are positioned against a cylindrical outer
surface of the roller 906 and the leg portion 914 is deflected in direction 920 toward leg
portion 916, With the leg portion 914 deflected, the gap blocker 900 may be rocked or
advanced in direction 922 to position contact portions 924, 926 of the leg portions 914, 916
below the narrowest portion of the gap 902,

8070} With regard to FIG. 14, each leg portion 914, 916 of the gap blocker 900
wchudes a straight portion 930 extending downward from the upper blocking portion 912
and a curved portion 932 below the straight portion 930, The curved portion 932 has a
faceted configuration mcluding straight segments 934, 936 extending transversely to the
straight portion 930 and one another. The faceted configuration of the leg portions 914, 916
may make the body 210 of the gap blocker 900 easier to injection mold. Specifically, gap
blocker 900 may be made of a molded plastic and the faceted configuration of the leg

portions 914, 916 allows a metal mold portion to pull away from a plastic of the gap

blocker 900 without scratching or pulling the plastic as the metal mold portion retracis,
18071} Like other gap blockers discussed herein, the gap blocker 906 may be removed

from the gap 902 by hifting upward on the upper blocking portion 912. The cylindrical cuter
surfaces of the rollers 904, 906 shift the leg portions 914, 916 together relative to the upper
bilocking portion 912 which temporarily decreases a maximum width across the leg portions
914, 916. The gap blocker 900 1s continued to be lifted upward unti! the contact portions

924, 926 advance above the narrowest portion of the gap 902. The leg portions 914, 916
resiliently shift back away from each other relative to the upper blocking portion 912 once
the leg portions 914, 916 have been withdrawn from the gap 902.

8072} Uses of singular terms such as “a,” “an,” are intended to cover both the singular
and the plural, unless otherwise indicated herein or clearly contradicted by context. The terms
“comprising,” “having,” “mncluding,” and “containing” are to be construed as open-ended
terms. It is intended that the phrase “at least one of” as used herein be interpreted in the
disjunctive sense. For example, the phrase “at least one of A and B” is intended to encompass

A, B, orboth A and B.
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[8073] While there have been illustrated and described particular embodiments of the
present mvention, it will be appreciated that numerous changes and modifications will occur to
those skilled in the art, and if 15 intended for the present invention to cover all those changes

and modifications which fall within the scope of the appended claims.
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CLAIMS
What 1s claimed is:
1. A gap blocker for a roller conveyor including rollers for conveying an object in

a downstream longuudinal direction and a gap therebetween, the gap blocker comprising:

a body to be positioned in the gap between the rollers;

an upper blocking portion of the body to inhibit an object carried by the rollers from
talling through the gap;

leg portions of the body connected to the upper blocking portion at longitudinally
spaced apart locations so that the leg portions have a space therebetween extending in the
fongitudinal direction,

the leg portions having an mnitial, undeflected configuration with at least one of the leg
portions having a first onentation relative to the upper blocking portion;

the leg portions of the body shiftable relative to one another to decrease a distance
across the space between the leg portions to facilitate advancing the body into the gap;

the leg portions of the body having an operating configuration with the body m the gap,
the at least one of the leg portions having the first orientation relative to the upper blocking
portion with the leg portions in the operating configuration;

upper contact portions of the upper blocking portion and lower contact portions of the
leg portions for contacting the rollers and supporting the body in the gap; and

outer surface portions of the body configured to be in clearance with the rollers with
body in the gap and the leg portions i the gperating configuration, the outer surface portions
of the body intermediate the upper and lower contact portions along the rollers.

2. The gap blocker of claim 1 wherein the at least one leg portion includes
upstream and downstream leg portions each having the first orientation thereof relative to the
upper blocking portion with the leg portions in the initial, undeflected configuration and the

operating configuration.

3 The gap blocker of claim 1 wherein the leg portions include a first leg portion
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having a second orientation relative to the upper blocking portion with the leg portions in the
initial, undeflected configuration and a different, third orientation relative to the upper

blocking portion with the leg portions in the operating configuration.

4, The gap blocker of claim 1 wherein the leg portions include a resilient leg
portion and the at least oue leg portion, the resilient leg portion configured to be deflected with
the body 0 the gap and the leg portions in the operating configuration.

5 The gap blocker of claim 1 wherein the upper blocking portion has a flat lower
surface and the leg portions include straight portions depending from the flat fower surface of

the upper blocking portion.

6. The gap blocker of claim 5 wherein the straight portions are substantially

perpendicular to the flat lower surface of the upper blocking portion.

7. The gap blocker of claim 1 wherein the outer surface portions of the body are
outer surface portions of the leg portions that face the rollers with the body positioned in the

zap.

8. The gap blocker of claim 1 wherein the leg portions include the outer surface
portions;

wherein the lower contact portions of the leg portions include protrusions; and

wherein the outer surface portions extend from the protrusions toward the upper

biocking porticn.

9. The gap blocker of claim 1 wherein the lower contact portions of the leg

portions include convex surfaces to contact the rollers.

10, The gap blocker of claim 9 wherein the leg portions include the outer surface

portions of the body, the outer surface portions comprising concave surface portions.
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11 The gap blocker of claim 1 wherein the upper blocking portion includes an
upper blocking surface to extend longitudinally between the rollers;

wherein the body mcludes an intermediate portion below the upper blocking portion,
the upper blocking portion configured to fit in the gap at a narrowest part of the gap ina
tongttudinal direction between the rollers;

wherein the body has a dimension in the longitudinal divection that continuously

decreases as the body extends from the upper contact portions 1o the intermediate portion.

12. The gap blocker of claim 11 wherein the leg portions include the mtermediate
portion of the body;

wherein the lower contact portions of the leg portions inchide protrusions; and

wherein the leg portions have a dimension across the leg portions 1 the longitudinal
direction that continuously increases as the leg portions extend downwardly away from the

mtermediate portion.

13. The gap blocker of claim 1 wherein the lower contact portions of the leg

portions are configured to form lateral line contacts with the rollers.
14. The gap blocker of claim 1 wherein the body has opposite lateral sides, a length
extending faterally between the lateral sides, and a cross-section perpendicular to the length

that 1s uniform from one lateral side to the other lateral side.

15 The gap blocker of claim 1 wherein the body 15 plastic.

16. The gap blocker of claim 1 wherein the body has a unitary, one-piece
construction,
17 The gap blocker of claim 1 wherein the leg portions are longitudinally aligned.
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18. The gap blocker of claim 1 wherein the leg portions include a pair of upsiream

leg portions and the at least one leg portion includes a downstream leg portion.

19. The gap blocker of claim | wherein the leg portions each include a hase portion

connected to the upper blocking portion and a free end portion opposite the base portion.

20, The gap blocker of claim 1 wherein the body has an upstream surface facing an
upstream roller of the rollers and a downstream surface facing a downstream roller of the
rollers;

wherein the upstream and downstream surfaces extend respectively from the upper
contact portions of the upper blocking portion to the tower contact portions of the leg portions;

wherein the upstream and downstream surfaces of the body inciude the outer surface
portions; and

wherein the upstream and downstream surfaces of the body are jn clearance with the

roliers with the body in the gap and the leg portions in the operating counfiguration.

21 A gap blocker for a roller conveyor including rollers for conveying an object in
a downstream longitudinal direction and a gap between the rollers, the gap blocker comprising:

a body to be positioned in the gap;

an upper blocking portion of the body having upstream and downstream contact
portions configured to contact the rollers above a narrowest portion of the gap;

a resilient lower portion of the body having upsiream and downstream lower
protrusions for contacting the rollers, the resilient lower portion of the body having a deflected
configuration wherein the resilient lower portion 1s narrower than the narrowest portion of the
gap to permit the restlient lower portion of the body to be advanced through the narrowest
portion of the gap and into an operative position below the narrowest portion of the gap;

the resilient lower portion of the body having an undefiected configuration wherein the
upstream and downstream lower proirusions are below the narrowest portion of the gap; and

upstream and downsiream clearance surface portions of the resilient lower portion of

the body intermediate the upper blocking portion of the body and the upstream and
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downstream lower protrusions along a height of the body, the upstream and downstream
surface portions of the resilient lower portion of the body configured to be n clearance with

the rollers with the body in the operative position.

22 The gap blocker of clavm 21 wherein the upstream and dowunstream lower

protrusions are configured to form lateral line contacts with the rollers.

23, The gap blocker of claim 21 wherein the upsiream and downstream lower
protrusions include convex surface portions; and

wherein the upstream and downstream clearance surface portions are concave.

24 The gap blocker of claim 21 wherein the upstream and downstrean lower
projections of the resilient lower portion of the body mclade contact surfaces that contact the
roilers;

wherein the resilient lower portion of the body includes junctures between the contact
surfaces and the upstream and downstream clearance surface portions of the restlient lower
portion of the body; and

wherein the junctures are configured to be in clearance with the rollers with the body in

the operative posiiion.

25. The gap blocker of claim 21 wherein the resilient lower portion of the body
includes leg portions that include the upstream and downstream lower protrusions and the
upstream and downstream clearance surface portions.

26. The gap blocker of claim 21 wherein the restlient lower portion of the body
inchudes leg portions connected to the upper blocking portion at longitudinally spaced
focations so that the leg portions have a longitudinally extending gap therebetween.

27 The gap blocker of claim 26 wherein the leg portions include the upstream and

downstream lower profrusions and the upstream and downstream clearance surface portions.
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28 The gap blocker of claim 21 wherein the resilient lower portion of the body
mncludes a pair of leg portions including the upstream and downstream lower protrusions and
the upstream and downstream clearance surface portions; and

wherein at least one of the leg portions has a first onientation relative to the upper
blocking portion with the resilient lower portion of the body in both the deflected

configuration and the undeflected configuration.

29, The gap blocker of claim 21 wherein the downstrear upper contact portion and
the downstream lower protrusion are spaced apart along a first ar¢ having a first radius of
curvature that is more than half the height of the gap blocker with the resilient lower portion in

the undeflected configuration thereof.

30. The gap blocker of claim 29 wherein the upstream opper contact portion and
the apstream lower protrusion are spaced apart along a second arc having a second radios of
curvature that is more than half the height of the gap blocker with the resilient lower portion in

the undeflected configuration thereof

31 The gap blocker of claim 21 wherein the body has opposite lateral sides, a
length extending laterally between the lateral sides, and a cross-section perpendicular to the

tength that is eniform from one lateral side to the other lateral side.

32. The gap blocker of claim 21 wherein the body has a unitary, one-piece
construction.
33 A roller conveyor comprising:

rollers rotatable to convey an object m a downstream, longitudinal direction, the rollers
having outer diameters;
a gap between the rollers;

a drive member extending around the rollers to transfer rotation of one of the rollers to
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the other roller, the drive member having upper and lower portions extending across the gap
spaced apart from one another, the drive member having a distance between the upper and
fower portions of the drive member;

a gap blocker supported in the gap by the first and second rollers, the gap blocker
having an upper blocking portion above a narrowest portion of the gap, a lower portion below
the narrowest portion of the gap, and an intermediate portion extending in the narrowest
portion of the gap;

the gap blocker having a height that s less than the outer diameter of either of the
rollers and that 1s less than the distance between the upper and lower portions of the drive

member so that the gap blocker 1s in clearance with the drive member,

34 The roller conveyor of claim 33 wherein the rollers and the drive member form

an opening i the gap and the gap blocker 15 sized to extend in the opening.

35 The roller conveyor of claim 33 wheremn the drive member 13 a polymeric o-

36 The roller convevor of claim 33 wherein the rollers have circular outer surface
portions that receive the drive member, the circular outer surface portions having respective
minimum outer diameters; and

wherein the height of the gap blocker is less than the minimum outer diameter of at

least one of the circular outer surface portions.

37 The roller conveyor of claim 33 wherein the rollers include grooved portions
that receive the drive member, the grooved portions having minimum outer diameters; and
wherein the height of the gap blocker is less than the minimum outer diameter of at

feast one of the grooved portions.

38 The roller conveyor of claim 33 wherein the rollers are rotatable about

respective axes;
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wherein the upper blocking portion of the gap blocker inchudes a first contact portion
contacting a first roller of the rollers and a second contact portion contacting a second roller of
the rollers, the first and second contact portions contacting the first and second rollers above
the narrowest portion of the gap;

wherein the first contact portion 1s ntermediate the first roller and the upper portion of
the drive member in a first radial direction from the axis of rotation of the first roller; and

wherein the second countact portion 18 intermediate the second roller and the upper
portion of the drive member in a second radial direction from the axis of rotation of the second

roller.

39 The roller conveyor of claim 38 wherein the lower portion of the gap blocker
includes a third contact portion contacting the first roller and a fourth contact portion
contacting the second roller, the third and fourth contact portions contacting the first and
second rollers below the narrowest portion of the gap;

wherein the third contact portion 1s intermediate the first roller and the lower portion of
the drive member m a third radial direction from the axis of rotation of the first roller; and

wherein the fourth contact portion is intermediate the second roller and the lower
portion of the drive member in a fourth radial direction from the axis of rotation of the second

roller.

40, The roller conveyor of claim 39 wherein the first and third radial directions
extend at a first angle greater than 45 degrees; and
wherein the second and fourth radial directions extend at a second angle greater than 45

degrees.

41, The roller conveyor of claim 33 wheremn the upper portion of the drive member
has a first longitudinal length between the rollers; and

wherein the upper blocking portion of the gap blocker includes an upper blocking
surface to keep the object from falling through the gap, the upper blocking surface having a

second longutudinal length less than the first longitudinal length of the drive member upper
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portion.

42, The roller conveyor of ¢laim 33 wherein the lower portion of the gap blocker
ncludes leg portions having an mnstallation configuration wherem the leg portions are closer
together to permit the leg portions to be advanced mto the gap and an operating configuration

wherein the leg portions are farther apart.

43, The roller convevor of claim 33 wherein the gap blocker has leg portions
including the mtermediate portion and the fower portion of the gap blocker; and
wherein the leg portions are connected to the upper blocking portion at longitudinally

spaced locations so that there 1s a longitudinal gap between the leg portions.

44 The roller conveyor of claim 43 wherein the upper blocking portion includes
upper contacting portions contacting the rollers above the narrowest portion of the gap and the
fower {eg portions include protrusions contacting the rollers below the narrowest portion of the

sap.

45 The roller conveyor of claim 33 wherein the intermediate portion of the gap

biocker is spaced from the rollers during roller conveyor operation.

46. The roller conveyor of claim 33 wherein the drive member s of a polymer

material and the gap blocker is of a plastic material

47. A reller conveyor comprising:

upstream and downstream rollers, the upstream and downstream rollers having outer
diameters;

a drive belt to contact the upstream and downstream rollers, the drive belt being
movable to rotate the upstream and downstream rollers and cause the upstream and
downstream rollers to convey the object in a downsiream, longitudinal direction;

a gap between the upstream and downstream rollers;
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a gap blocker supported in the gap by the upstream and downstream rollers, the gap
blocker having an upper blocking portion above a narrowest portion of the gap, the gap
blocker having a lower upstream member including an upsiream free end portion to contact the
upstream roller and a lower downstream member inchuding a downstream free end portion o
contact the downstream roller;

wherein the lower upstrearn member and the lower downstream merber are shiftable
toward each other relative to the upper blocking portion to a deflected configuration to
facilitate removal of the gap blocker from the gap; and

wherein the gap blocker has a height that s less than the outer diameter of either of the

upstream and downstream rollers so that the gap blocker is in clearance with the drive belt.

48. The roller convevor of ¢laim 47 wherein the upstream free end meludes an
upstrearn protrusion for contacting the upstream roiler below the narrowest portion of the gap
and the downstream free end portion ncludes a downstream protrusion for contacting the

downstream roller.

49. The roller conveyor of claim 47 wherem the fower upsiream member and the
lower downstream member are connected to the upper blocking portion of the gap blocker at
tongitudinally spaced apart locations so that the lower upstream and downstream members

have a space therebetween extending in the longitudinal direction.

50. The roller conveyor of claim 47 wherein the gap blocker has a vertical axis and

the gap blocker is symmetrical about the vertical axis.

St The roller conveyor of claim 47 wherein the upstream free end includes an
upstream bottom surface having a first distance from the drive belt; and

wherein the downsiream free end portion includes a downstream bottom surface having

a second distance from the drive belt that is the same as the first distance.

52 The roller conveyor of ¢laim 47 wherein the drive belt includes an upper run to
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contact the upstream and downstream rollers, a lower run below the upper run and spaced from

the rollers, and return portions connecting the upper and lower runs.

53. The roller conveyor of claim 47 further cormprising a stationary frame, the
upstream and downstream rollers are rotatably mounted to the stationary frame, and the drive

belt 15 movable relative to the stationary frame and the upstream and downstream rollers.

Y
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