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54) Title: ROLLER BED I'OR A CONVIEYOR BELT SYSTEM

{57) Abstract: A bed rail assembly apparatus (124) that is inscrted between idlers (127) in an existing conveyor system (100). The
bed rail assembly apparatus includes a support rail (123) oriented substantially paralle] to and heneath the conveyor belt (104). A
[first bed rail assembly (124) on a [irst side of the support rail and is orented at an angle o the horizontal surface of the conveyor belt
~~ tosupport a first side of conveyor belt to be inclined upwards. Small diameter, closely spaced rollers (110), are affixed to the inclined
surface of each bed rail assembly (124) to support the inclined side of the conveyor belt and reduce friction between the rollers (110)
and the conveyor belt (104). A second inclined bed rail assembly (124) on a second side of the support rail (123) is inclined upwards
to support a second inclined side of the conveyor belt {104). Small diameter rollers are affixed to the inclined surtace of the second
bed rail assembly to incline upward a second side of the conveyor belt and to reduce friction between the second inclined bed rail

assembly (124) and (he conveyor bell (104).
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ROLLER BED FOR A CONVEYOR BELT SYSTEM

This invention relates to conveyor belt system. More particularly, this
invention relates to a bed rail assembly apparatus for supporting a conveyor belt.
Still more particularly, this invention relates to a bed rail assembly apparatus that
is adapted to be inserted between industry standard carry idlers of the conveyor
system to support a conveyor belt with reduced drag and friction. This invention
further relates to a bed rail assembly apparatus having sides that are adjustable to
different widths and different inclinations to accommodate conveyor systems of
different configurations.

It is common to use conveyor belts to move bulk materials from one place
to another. For example, power plants transport coal from storage piles out one
location to hoppers at a distant processing area using a series of conveyor belts.
One problem with the use of conveyor belts is spillage of material. A second
problem is air pollution from dust created by the conveyor belts. The generated
dust may be volatile and can be ignited by any heat or spark introduced into the
environment.

Spillage of material typically occurs at a conveyor transfer point where bulk
material is passed from one conveyor belt to a second conveyor belt. The transfer

often involves dropping the bulk material from the first conveyor belt to the second
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belt. As the bulk material hits the second conveyor belt, the bulk material spreads
and some falls over the sides of the second conveyor belt. Vibrations caused by
nearby machinery may shake the conveyor belt and cause bulk material to spill
over the belt edges.

Air pollution is caused by induced air flow in a conveyor belt system. Bulk
material falling or projected from the first conveyor belt to the second conveyor belt
forms a material stream. The individual particles in the stream impart a frictional
drag on the surrounding air. The surrounding air begins to flow in the direction of
the material stream and attains a velocity approaching the velocity of the bulk
material stream. This is called an induced air flow. The bulk material is suddenly
stopped at the end of its fall and is compacted by the impact onto the second
conveyor belt. The velocity pressure of the induced air flow is converted to static
pressure by the material impact. A region of high air pressure is created by the
static pressure. Air in the high air pressure region flows to a region of lower air
pressure. This air flow contains small particles of the bulk material. in an open
system, this air movement of the air is evident by a dust cloud billowing from a

loading point of the second conveyor beit.
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It is common to use a housing to enclose the second conveyor belt to
prevent the billowing dust and reduce material spillage. A rubber skirting seal
hangs on the bottom edge of the housing and drags against the top surface of the
inclined sides of the conveyor belt to completely enclose the area. To maintain
contact with the rubber skirting seal and the inclined sides of the conveyor belt
surface, a support is positioned underneath the conveyor belt. The support often
includes bars or beams that run longitudinally beneath the bottom surface of the
conveyor belt along each side. This support may also include large rollers spaced
apart on 4 foot centers beneath the conveyor belt. The bars or beams can cause
excessive drag or friction with the bottom surface of the conveyor belt. This can
cause an undue Ioad on the motor turning the conveyor belt and/or wear of the
side skirting and a wear of the belt. The drat may also generate heat that can melt
the belt or the beams. With the use of larger rollers having 4 foot centers or
greater, the belt can sag between the rollers and cause excessive clearance
between the inclined sides of the conveyor belt and rubber skirt seal. This allows
material spillage and impingement points where material wedges between the
inclined sides of the belt and the wearliner where the belt sags between the rollers.

This causes conveyor belt damage.
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The present invention provides a roller bed assembly apparatus adapted to
be inserted betWeen standard carry idlers of a conveyor belt system, said roller
bed assembly apparatus comprising:

5 a support rail oriented substantially parallel to and beneath a lower surface
of a conveyor belt of said conveyor system;

a first bed rail assembly coupled to a first end portion of said support rail;

said first bed rail assembly having a plurality of rollers inclined at an angle
offset from horizontal to said to support a first side of said conveyor belt at said

10 angle;
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a second bed rail assembly coupled to an upposite end portion of said
support rail; ‘

said second bed rail assembly having a plurality of rollers inclined at an
angle offset from horizontal to suppart a second side of said conveyor belt at said
angle; and

said plurality of rollers are of a diameter sufficiently smaller than the
digmedler of said carry idlers and are positioned sufficiently close to each other
along the length of said belt at & spacing that reduces conveyor belt sag and
inhibiis the spiliage of material from sides of said conveyor belt,

Praferably roller bed assembly apparatus further comprises at least one
cc:ntef cayry Idier coupled to said support rail beneath said conveyor belt to support
a lowear horizontal surface of sald conveyor balt,

Prefarably said adjusting means Includes linkage means coupled to said first
bad rall assembly and to said second bed rail assembly to enable a change of said
angle of inclination of sald rolters of sid first and second bed rall assemblies.

Preferably said adjusting means furlher comprises;

bracket means connected to said support rai;

said bracket means is movable along the length of said support rail;

an outer link means extending upwards from said bracket means;

a jower end of said outer link meznis is rotatahly connected fo said bracket
means; ’

spid atter link means is rotatable about said bracket mean o position said
bed rail assermblies at a desirod angle of inclination,

Preferably said outer link means comprises an end portion having a plurality
of openings adapted to recelve a bplt. ,

Prelerably said adjusting means comprise;

2 bracket means connected fo said support rall and fo said bed rail
assombly;

z6id bracket means is movable along the length of said support rail to adjust

AMENDED SHEET
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the position of said first and second t;ed rail assembly to accommodate conveyor
belts of different widths. '

Preferably said adjusting means further comprises:

outer linkage having an upper and a lower por'[ion;‘

an inner linkége comprising a slide bar and a movable member;

said slide bar extends diagonally upward from said support rail towards said
upper portion of said outer linkage and is connected to said outer linkage;

said slidable member slidably engages said shde bar and is movable along
the Iength of said dlagonally extending slide bar;

an upper surface of said movable member is coupled to a boﬁom surface of
said bed rail assemblies; and } _

locking/unlocking means for enabling said movabl_e member to be fixably
coupled to said slide bar or to be mbvable along the length of said slide bar to
position said inclined rollers beneath the inclined sides of different conveyor be|ts'

Preferably said adjusting means further comprises:

outer linkage having an upper and a lower portion;

an inner linkage comprising a slide bar and a movable member;

said slide bér extends diagonaily upward from a bracket connected to said

* support rail towards said upper portion of said outer linkage and is connected to

said outer linkage by said bolt; )

said slidable member slidably engages said sfide bar and is movable along
the length of said diagonally extending slide bar;

~ an upper surface of said movable member is affixed to a bottom surface of

said bed rail assemblies; and ' .

locking/unldcking means for enabling said movable member to be fixably
coupled to said slide bar or to be movable along the length of said slide bar to
center said inclined rollers beneath the inclined sides of different conveyor belts.

Preferably said rollers support said first and said second inclined sides of
said conveyor belt upwards against a sklmng seal and wear liner of said conveyor
belt system

Preferably said rollers are mounted on said bed rail assemblies with spacing
between rollers being less than 12.5% of the diameter of the rollers fo reduce
conveyor belt sag. ’

AMENDED SHEET
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Preferably said rollers are mounted on said bed rail assemblies with spacing
between rollers belng less than 6% of the diameter of the rollers to reduce
conveyor belt sag. .

Preferably said rollers are smaller in diameter than said idlers by afactorof
less than'1 fo 3 to reduce conveyor belt sag.

Preferably said rollers are smaller in diameter than said idlers by a factor of
less than 1 to 6 to reduce conveyor belt sag.

Preferably said apparatus for adjusting comprises:

adjusting means coupled fo said first bed rail assembly and to said second -
bed rail assembly to adjust the position of said first and second bed rail assemblies
along a horizontal axis to accommodate conveyor belts of different types including
different widths.

Preferably said apparatus for adjusﬁng comprises: _

adjusting means coupled to said first bed rail assembly and fo said second
bed rail aésembly to adjust the inclination said first and second bed rail. assemblies
to accommodate conveyor belts of different characteristics.

Preferably said apparatus for adjusting comprises:

adjusting means coupled to said first bed rail assembiy and fo said second
bed rail assembly to adjust the position of said first and second bed rail assemblies

' along an inclined axis to center said first bed rail assembly and second bed rail

assembly beneath the inclined sides of conveyor belts of different dimensions.

Preferably said apparatus for adjﬁsting‘ comprises:

adjustmg means coupled to said first bed rail assembly and to said second
bed rail assembly to adjust the position of said first and second bed rail assemblics
along a horizontal axis to accommodate conveyor belts of different types;

adjusting means coupled to said first bed rail assembly and to said second
bed railb assembly to adjust the inclination said first and second bed rail assemblies
fo accommodate conveyor belts of different types; and

adjusting means coupled to said first bed rail assembly and fo said second
bed rail assembly to adjust the position of said first and second bed rail
assemblies along an inclined axis to center said first bad rail assembly and second
bed rail assembly beneath the inclined sides of conveyor belts of different types.

Preferably the roller bed assembly apparatus further has:

" AMENDED SHEET
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a hood,;

vertically oriented side plates of said hood extending downwardly towards
said sides of said conveyor belt;

the lower portion of said side plates are each affixed to a wear liner and a
seal;

said first side plate and said second side plate urge said side conveyor belt
against said wear liner and said seals to reduce conveyor belt sag and to inhibit
the spillage of material from the sides of said conveyor belt under said wear liners
and said seals.

Preferably said first plurality of rollers and said second plurality of rollers are
mounted on said bed rail assemblies with minimal space between said rollers to
reduce conveyor belt sag;

said rollers support said first and second inclined sides of said conveyor
belt upwards against a skirting and wear liner.

Preferably said first plurality of rollers and said second plurality of rollers are
smaller in diameter than said idlers of said conveyor system to reduce conveyor
belt sag.

Preferably said apparatus is adapted to support a conveyor belt in a
material receiving impact zone of a conveyor belt system, said roller bed assembly
apparatus is further adapted to be inserted between carry idlers positioned along
the length of said conveyor belt to reduce conveyor belt sag, said roller bed
assembly apparatus further includes a hood having sidewalls covering at least a
portion of said conveyor belt, said sidewalls each have a wear liner and a seal
affixed to the bottom of said sidewalls to inhibit spillage of material between the
edges of said conveyor belt and said wear liners and said seals;

said roller bed assembly apparatus further comprising:

apparatus for adjusting said first and said second bed rail assembly to an
angle of inclination matching that of the inclined sides of said conveyor belt; and

at least one center carry idler coupled to said support rail beneath said
conveyor belt to support a lower horizontal surface of said conveyor belt to prevent
belt sag.

-11-
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Preferably said apparatus is adapted to support a conveyor belt in a
material receiving impact zone of a conveyor belt system, said roller bed
apparatus is adapted to be inserted between carry idlers positioned along the
length of said conveyor belt to reduce conveyor belt sag, said apparatus further
includes a hood having sidewalls covering at least a portion of said conveyor belt,
said sidewalls each have a wear liner and a seal affixed to the bottom of said
sidewalls to inhibit spillage of material between the edges of said conveyor belt
and said wear liner and said skirting seals; and

said rollers are of a diameter sufficiently smaller than the diameter of said
carry idlers and are positioned sufficiently close to each other along the length of
said belt at a spacing that reduces conveyor belt sag and inhibits the spillage of
material between the upper edges of said belt and said skirting seals and said
wear liners.

A bed rail assembly apparatus according to a preferred embodiment of the
invention addresses the above and other problems and has an adjustable inclined
bed of inclined rollers. A first advantage of the bed rail assembly apparatus is that
the bed cradles the inclined sides of the conveyor belt at an adjustable inclination
to prevent spillage. A second advantage of this embodiment is that the bed rail
assembly apparatus has a series of inclined rollers that support to the bottom of
the inclined sides of the conveyor belt. These rollers reduce friction between the
bed rail assembly apparatus and the conveyor belt. The rollers are positioned with
reduced spacing between rollers to prevent sag that could cause a excessive
clearance between the flexible rubber skirting seals and the inclined sides of the
conveyor belt. A third advantage of this embodiment is that the angle of the
inclination of the sides of the roller bed rail assembly is adjustable to allow the
roller plate of the invention to be used with a range of industry standard conveyor
troughing angles with infinite angle adjustments being available between those
standard conveyor angles. This infinite angle adjustment compensates for small
variances in equipment that is common among different manufactures. The bed
rail assembly apparatus is also adjustable in its width to accommodate different

conveyor systems.

-12-
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The bed rail assembly apparatus according fo this embodiment of the
invention, which is inserted between standard carry idlers in an existing conveyor
belt, is designed in the following manner. The bed rail assembly apparatus has a
center portion oriented substantially parallel to and beneath the horizontal surface
of the conveyor belt. A first bed rail assembly on a left side of the belt is inclined to
support the inclined surface of the left side of the belt. This causes the left side of
the conveyor belt to be inclined upwards and in-line with respect to a plane of the
horizontal carrying surface of the conveyor belt. The left bed rail assembly has
rollers affixed to its frame with an adjustable linkage that maintains the inclined
side of the conveyor belt in contact with to the rubber skirting seal. This reduces
conveyor belt drag while maintaining the left side of the belt at an inclination that
creates an effective seal. A right second bed rail assembly (similar to the left side
bed rail assembly) function in the same manner with respect to the inclined right
side of the conveyor belt.

A horizontal center portion of the bed rail assembly has horizontal idlers
positioned under the belt to reduce drag on the belt and provide additional support
under the horizontal carrying surface of the belt.

In order to be inserted under conveyor belts having different designs by
manufacturers, the first and second bed rail assembly apparatus that includes an
adjusting linkage that changes the angle of inclination of rollers to accommodate
the angle of standard carry idlers in the conveyor belt system. This adjustable
linkage may inciude a base, a support that extends upwards from the base, and a
movable attachment member that adjusts the rollers on each side to a desired
angle of inclination and to a desired horizontal width.

The bed rail assembly apparatus may be affixed to a mounting rail by
couplings. The side rollers on the bed rail assemblies have minimal spacing
between rollers. The side rollers are advantageously smaller in diameter than the
standard carry idlers beneath the belt. The minimal space between side rollers
and their smaller diameter reduces that amount of unsupported area underneath
the inclined sides of the conveyor belt. The side rollers are of a small diameter
and have sealed precision bearing to increase speed and reduce friction.

13-
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Preferred embodiments of the invention will now be described, by way of
example only, with reference to the accompanying drawings, as set out below:

FIG. 1 illustrates a conveyor system 100 including bed rail assembly
apparatus according to a preferred embodiment of the invention;

FIG. 2 illustrating a sectional front view of a bed rail assembly apparatus

inserted into a conveyor belt system in accordance with this embodiment;

-14-




10

15

20

25

PAOPER\AI2002225778 spe.doc-08/07/403

-8-

FIG. 3 is a perspective view of the roller bed rail assembly apparatus
comprising the embodiment of the invention;

FIG. 4 is a lower side view of the bed rail assembly apparatus of the
embodiment of the present invention;

FIGS. 5, 6 and 7 illustrate further details of the apparatus that enables the
inclined side plate rollers to be adjusted to different angles; and

FIG. 8 illustrates further details of support rail 123 and end bracket 207.

Description of FIGS. 1, 2 and 3
FIG. 1 discloses a roller bed rail assembly apparatus according to a

preferred embodiment of the present invention in an existing conveyor system 100
having a top hood 107, a hood cover 108 and vertical skirt sidewalls 106. 'Vertical
supports 121 are connected to vertical skirt side walls 106. Vertical supports 121
are further connected to horizontal skirt wall supports 109 each of which is
connected at its outer end to vertical support element 105 which at its lower end is
connected to stringer 103 which comprises a lower base for conveyor system 100.
The equipment provided in accordance with the present embodiment
includes the conveyor glider bed apparatus 119 of which four are shown on FIG. 1.
Glider bed apparatus 119 includes inclined rollers 110 which are shown inclined at
an angle of inclination to support the inclined sides of belt 104. This inclination
contains the material transported by conveyor belt 104 while preventing material
spillage over the inclined sides of conveyor belt 104. The apparatus provided in
accordance with the present embodiment further includes a series of center carry
idlers 117 underneath belt 104. Only one center carry idler 117 is shown on FIG.
1. However, each glider bed 119 includes a center carry idler 117. The system of
FIG. 1 further includes inclined carrier idlers 116 which comprise a part of the
existing conveyor system. ldlers 127 and 116 are positioned approximately every
four feet along the length of conveyor belt 104. Hood 107 encloses the top portion
of conveyor system 100 and prevents spillage of material over the sides of the belt

-15-
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afid further prevents he escape of dust generated by the movement of the material
loadt. The escape of dust and the spillage of material is further prevented by
rubber belt seals 118 positioned on the lower portion of the inner side skirt walls
106 {FIG. 2). Rubber belt seals 113 and wear liner 125 have a lower end which
depross a,cjainsg tha top of the inclined portion of belt 104. Idier support 115
supports inclinad carry idler 116 and rests on conveyor stringer 103 of FIG. 1.
FI&. 21s a seclioned front view of conveyor system 100 including conveyor
heli 104. FIG, 2 discloses a deck 101, support rall platform 123, a left side plate
102 and a right side plate 102. Lof side plate 102 incfines the left side of conveyor
10 belt 104 upwards to prevent spillage and to hold conveyor belt 104 against a
rubbaer belf seal 118, Right side plate 102 inclines a right side of conveyor belt 104
o upwarls to pravent -é.pil_lage and holds conveyor belt 104 against a rubber belt
a0al 18,
Support rail 123 holds idlers 117 and a carrying surface of conveyor belt 104
15 ikt Support rnil"l 23 sdppoﬁs conveyer belt 104 and idler 117 from buckling under
the Impnef of material, Support rail 123 has a support surface oriented
subslanlially parallef (o the éanying surface of conveyor belt 104, Support rail 123
fupports bed rail assembly 124 and the cairying surface of conveyor belt 104. End
bod rail assembly 124 includes inclined rollers 110. Inclined rollers 140 and idlers
20 197 are coupled o support rail 123 via struts 215, 204 and 205. Stuts 215 and
204 ara afiixed to support rail 123 by bolts 206 that fhread through openings in
support rail 123, Idiers 117 are affixed to support rall 123 by bracket 211 and pin
216,

&

Left side plate Is on the left side of support rail 123. Left side plate 102

bye]
o

enmrises a part of the bed rall assembly 24 which is subsequently described in
sennestion with FIG. 3 and Includes rollers 110, elements 212, 122, 204, 205 all as
described in furlher detailed for FIG, 3, FIG. 2 has right side plate 102 identical in
all respects to the left slde apparatus 102, Bed rail assembly 124 supports the
inclined lower surfaces of belt 104 to enclase the entrapped dust generated by the
%0 conveyor and to prevent the spilage of material over the sides of the inclined bhelt.
Bied mit assembly 124 comprises {he above enumerated apparaius and is
adjustable as deseribed in connactian with FIG. 3 and later in connectian with
FIGS. 5, 6 and 7 o enable the bed rafl assembly 124 to be usabla in the different

AMENDED SHEET
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conveyor systems having different degrees of inclination for the side portions of
the conveyor belt. ‘

Member 212 is slidable on element 205 to permit the rollers 110 of FIG. 3 to
be adjusted to an inclined angle corresponding to that of the inclined sides of the
conveyor belt. Element 212 is adjustable to enable the entire array of rollers 110
shown on FIG. 3 to be adjustable and slidable to different positions to
accommodate conveyor belts 104 of different widths and different angles of
inclination. Slidable element 212 is mounted on member 205 whose left end is
pivotably connected to element 204 which comprises a part of bracket 206. The
right end of element 205 is affixed by means of a bolt 211 to one of holes 203 in
outside linkage 122 that is a one piece element which includes element 122B.
The lower part of 122B is pivotably affixed by means of a bolt to element 215
which comprises a part of bracket 206.

The bed rail assembly 124 comprising the present embodiment is
adjustable so as to be compatible with different conveyor systems. Both the left
and right side plates 102, as best shown in FIG. 3, include member 212 which are
slidably mounted on member 205. The slidable interaction between movable
member 212 and element 205 permit the entire bed rail assembly 124 including
roliers 110 to be adjustable in width to accommodate different belts. The bed rail
assembly 124 and element 212 and rollers 110 are further adjustable regarding
their angle of inclination. The angle of inclination is adjusted by loosening set
screws 210 to enable elements 212 and 205 to be movable with respect to each
other. The outer linkage 122 is then adjusted by rotating linkage 122 and its pivot
point on element 215 and, at the same time, interconnecting the bar 205 and the
vertical portion of outside linkage 122 by inserting a bolt 211 through the
appropriate hole 203 in the vertical portion of outside linkage 122. Following this,
the set screws 210 may be then adjusted and tightened so that movable member
212 is fixably positioned with respect to side bar 205.

FIG. 2 is a sectioned front view of the bed rail assembly apparatus 124
shown in further detail on FIG. 3. The function of the bed rail assembly 124 is to
support the lower horizontal portion of conveyor belt 104 by means of center carry

17-
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idlers 117 provided by the apparatus of the embodiment. Another function of the

bed rail assembly 124 is to support the inclined sides of the conveyor beit 104 with

rollers

18-
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110. Each bed rail assembly 124 is adjustable in width by set screws 210 which
can be loosened to enable member 212 to be slidable along inclined slide bar 205.
The bed rail assembly 124 together with its rollers 110 may be further adjustable in
width to accommodate different conveyor belts by means of loosening the bolts
associated with brackets 206 to slide bed rail assembly 124 to the left or right along
support rail 123 to accommodate conveyor belts of different widths. Following the
adjustment, the bolts associated with brackets 206 may be tightened as may be
the set screws 212. Each bed rail assembly 124 is adjustable to different angles of
inclination by removing bolt 211 from a current hole 203 of outside linkage 122, by
rotating the one piece linkage 122 and 122B about its pivot point on bracket 2086,
by rotating slide bar 205 about its pivot point connected to a pertion of bracket 206
and element 215 to position rollers 110 of bed rail assembly 124 to an inclination of
that matches the inclination of the conveyor belt. Following this, bolt 211 is then
inserted into the appropriate hole 203 of vertical linkage 122 to accommodate the
desired inclination of the bed rail assembly 124. Following this, the balts and set
screws associated with this adjustment are tightened to fix the bed rail assembly
124, the desired width along support rail 123, the desired angle of inclination, and
the desired position on element 205.

Support rail 123 supports bed rail assembly apparatus as well as idlers 117
which support the harizontal carrying surface of conveyor belt 104 flat. Support rail
123 prevents conveyor belt 104 from buckling under the impact of the material
load. Support rail 123 and idier 117 provide a support surface beneath the carrying
surface of conveyor belt 104. Support rail 123 also supports inclined rollers 110
and its associated members.

Conveyor system 200 of FIG. 2 includes side skirt boards 107 and top
covering 108. Side skirt boards 107 and covering 108 are positioned over and
enclose conveyor belt 104, Supports 109 couple side skirt boards 107 via vertical
members 121 to the base of conveyor belt system 200 via conveyor stringers 105.

Wear liners 125 depend from the bottom end of skirt boards 107. Wear
liners 125 engage the top portions of conveyor belt 104 to prevent material from
spilling out of the sides of conveyor belt 104. Skirting seals 118 extend outward
from wear finers 125 and further engage conveyor belt 104.

1
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FIG. 4 is a lower side view of the elements of the bed rail assembly 124. 1t
shows the inclined carrier idlers 116 of the existing conveyor system. It further
shows the inclined rollers 110 of bed rail assembly 124. It further shows the
brackets 207 which are fixed to the ends of the support rail 123 shown on FIGS. 2
and 3. It further shows the upper and lower brackets 128A and 128B mounting
rollers 110 to the rest of the bed rail assembly 124. All of this apparatus is
mounted to the frame 103 termed the “conveyor stringer” as shown on FIG. 1.

FIG. 4 also shows the carrier idlers 117 which as shown on FIG. 1 are
horizontally oriented beneath the lower surface of the conveyor belt to provide
further support for the horizontal portion of the conveyor belt. The horizontal carrier
idler 117 comprises an integral part of each element 119 on FIG. 1 which is termed
the “glider bed”. Each bed rail assembly 124 includes two glider bed elements 117
and thus two horizontally oriented carrier idlers 117 in addition to the array of
inclined rollers 110.

Rollers 110 are of the smaller diameter than are the inclined idlers 116 of
the existing conveyor systems. This allows rollers 110 to be closely spaced to
minimize the unsupported belt span of the inclined pottion of belt 104 between
rollers 110 to minimize sag of the inclined portion of the belt. This provides
improved material support for the inclined portion of the belt and, as best shown on
FIG. 2, permits the rubber belt seal 118 and wearliner 125 to engage the inclined
portion of the belt 104 to minimize the escape of dust and to minimize material
spillage over the inclined sides of the conveyor belt 104. In a preferred
embodiment of the invention, rollers 110 are of small diameter and have sealed
precision bearings. This promotes improved sealing for the conveyor belt 104 to
prevent spillage.

FIGS. 5,6, and 7 illustrate first side plate 102 at a variety of angles to fit
under different conveyor belts. In FIG. 5, side plate 102 position 500 at a 45
degree angle with respect to the plane of the carrying surface of the conveyor belt.
In the shown embadiment, first side plate 102 is placed in position 500 by inserting
a bolt through a top most opening 501 in movable attachment member 122. In
FIG. 6, side plate 102 is placed in position 600 which is at a 35 degree angle with
respect to the plane of the carrying surface of conveyor belt 104. In the shown
embodiment, first side plate 102 is placed in position 600 by inserting a bolt
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through a middle opening 601 in movable attachment member 122. In FIG. 7, first
side plate 102 is in position 700 at a 20 degree angle with respect to the plane of
the carrying surface of conveyor belt 104. In the shown embodiment, first side
plate 102 is placed in position 700 by inserting a bolt through a lower most opening
in movable attachment member 122.

DETAILED DESCRIPTION OF FIG. 8

Figure 8 discloses further details of support rail 123 of FIG. 3 and how it
interacts with the brackets 206 and their associated bolts. The single support rail
123 of FIG. 3 actually comprises two separate rails 123A and 123B of FIG. 8. A
space exists between the rails 123A and 123B to allow bolt 301 to extend
downwardly through the space to clamp upper and lower portions of bracket 206
together when the bolt 301 is tightened. The front and rear bolts 302 on the front
and back of the plates 206 on FIG. 3 can be tightened or loosened to control the
clamping of plates 206 rigidly to the front and rear platform rails 123A and 123B.
The ends of elements 123A and 123B are welded fo brackets 207 (FIG. 2).

FIG. 8 further shows side portion of member 204 affixed to upper bracket
206 and its bolts 303 and 304. Also shown is the side portion of the lower segment
122B of outside linkage 122.

The structure shown on FIG. 8 permits the bolts shown thereon to be
loosened so that each bed rail assembly 124 can be slidably adjusted along the
length of platform rail 123. This adjustability is desired so that the bed rail
assemblies 124 can be adjusted as required to accommodate the various widths of
conveyor belts 104 to which the apparatus of FIG. 3 is to be engaged when in use.

The above is a description of a roller bed rail assembly that is inserted
between idlers in an existing conveyor system in accordance with this invention.

In a preferred embodiment of the invention, idlers 127 are positioned every
4 feet along the load carrying portion of the conveyor and every 10 feet on the
return portion of the belt. The idlers are 6 inches in diameter and the rollers 110
are 2 % inches in diameter. The spacing between the outer surface of adjacent
rollers 110 is 1/4 inch. The bed rail assembly 124 is 40 inches in length.

The above dimensions are merely exemplary and may vary over a
considerable range.

13
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It is to be expressly understood that the claimed invention is not to be
limited to the description of the preferred embodiment but encompasses other
modifications and alterations of varying dimensions.

Throughout this specification and the claims which follow, unless the
context requires otherwise, the word "comprise”, and variations such as
"comprises" and "comprising”, will be understood to imply the inclusion of a stated
integer or step or group of integers or steps but not the exclusion of any other
integer or step or group of integers or steps.

The reference to any prior art in this specification is not, and should not be
taken as, an acknowledgment or any form of suggestion that that prior art forms

part of the common general knowledge in Australia.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A roller bed assembly apparatus adapted to be inserted between standard
carry idlers of a conveyor belt system, said roller bed assembly apparatus
comprising:

a support rail oriented substantially parallel to and beneath a lower surface
of a conveyor belt of said conveyor belt system;

a first bed rail assembly coupled to a first end portion of said support rail;

said first bed rail assembly having a plurality of rollers inclined at an angle
offset from horizontal to support a first side of said conveyor belt at said angle;

a second bed rail assembly coupled to an opposite end portion of said
support rail;

said second bed rail assembly having a plurality of rollers inclined at an
angle offset from horizontal to support a second side of said conveyor belt at said
angle; and

said plurality of rollers are of a diameter sufficiently smaller than the
diameter of said standard carry idlers and are positioned sufficiently close to each
other along the length of said belt at a spacing that reduces conveyor belt sag and
inhibits the spillage of material from the sides of said conveyor belt.

2. The roller bed assembly apparatus of claim 1 further comprising:

apparatus for adjusting that comprises adjusting means coupled to said first
bed rail assembly and to said second bed rail assembly to adjust the position of
said first and second bed rail assemblies to accommodate conveyor belts of
different characteristics including different belt widths.

3. The roller bed assembly apparatus of claims 1 or 2 further comprising:

at least one center carry idler coupled to said support rail beneath said
conveyor belt to support a lower horizontal surface of said conveyor belt.
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4. The roller bed assembly apparatus of any one of claims 1-3 wherein said
rollers support said first and said second inclined sides of said conveyor belt

upwards against a skirting seal and wear liner of said conveyor belt system.

5. The roller bed assembly apparatus of any one of claims 1-4 wherein said
rollers are mounted on said bed rail assemblies with spacing between rollers being

less than 12.5% of the diameter of the rollers to reduce conveyor belt sag.

6. The roller bed assembly apparatus of claim 5 wherein said rollers are
mounted on said bed rail assemblies with spacing between rollers being less than

6% of the diameter of the rollers to reduce conveyor belt sag.

7. The roller bed assembly apparatus of any one of claims 1-6 wherein said
rollers are smaller in diameter than said idlers by a factor of less than 1 to 3 to

reduce conveyor belt sag.

8. The roller bed assembly apparatus of claim 7 wherein said rollers are
smaller in diameter than said idlers by a factor of less than 1 to 6 to reduce
conveyor belt sag.

9. The roller bed assembly apparatus of any one of claims 1-8 further having:

a hood;

vertically oriented side plates of said hood extending downwardly towards
said sides of said conveyor belt;

the lower portion of said side plates are each affixed to a wear liner and a
seal,

said first side plate and said second side plate urge said sides of said
conveyor belt against said wear liner and said seals to reduce conveyor belt sag
and to inhibit the spillage of material from the sides of said conveyor belt under

said wear liners and said seals.
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10.  The roller bed assembly apparatus of any one of claims 1-4 wherein said
first plurality of rollers and said second plurality of rollers are mounted on said bed
rail assemblies with minimal space between said rollers to reduce conveyor belt
sag; v

said rollers support said first and second inclined sides of said conveyor

belt upwards against a skirting and wear liner.

11.  The roller bed assembly apparatus of any one of claims 1-4 wherein said
roller bed assembly apparatus is adapted to support a conveyor belt in a material
receiving impact zone of a conveyor belt system, said roller bed apparatus is
adapted to be inserted between carry idlers positioned along the length of said
conveyor belt to reduce conveyor belt sag, said apparatus further includes a hood
having sidewalls covering at least a portion of said conveyor belt, said sidewalls
each have a wear liner and a seal affixed to the bottom of said sidewalls to inhibit
spillage of material between the edges of said conveyor belt and said wear liner
and said skirting seals; and

said rollers are of a diameter sufficiently smaller than the diameter of said
carry idlers and are positioned sufficiently close to each other along the length of
said belt at a spacing that reduces conveyor belt sag and inhibits the spillage of
material between the upper edges of said belt and said skirting seals and said
wear liners.

12.  The roller bed assembiy apparatus of any one of claims 2-11 wherein:

said adjusting means includes linkage means coupled to said first bed rail
assembly and to said second bed rail assembly to enable a change of said angle
of inclination of said rollers of said first and second bed rail assemblies.

13. The roller bed assembly apparatus of claim 12 wherein said adjusting
means further comprises:

bracket means connected to said support rail;

said bracket means is movable along the length of said support rail;
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an outer link means extending upwards from said bracket means;
a lower end of said outer link means is rotatably connected to said bracket
means;
said outer link means is rotatable about said bracket mean to position said
bed rail assemblies at a desired angle of inclination.

14.  The roller bed assembly apparatus of claim 13 wherein said outer link
means comprises:
an end portion having a plurality of openings adapted to received a bolt.

15.  The roller bed assembly apparatus of claim 2 wherein said adjusting means
comprise:

a bracket means connected to said support rail and to said bed rail
assembly;

said bracket means is movable along the length of said support rail to
adjust the position of said first and second bed rail assembly to accommodate
conveyor belts of different widths.

16.  The roller bed assembly apparatus of claim 2 wherein said adjusting means
further comprises:

outer linkage having an upper and a lower portion;

an inner linkage comprising a slide bar and a movable member;

said slide bar extends diagonally upward from said support rail towards said
upper portion of said outer linkage and is connected to said outer linkage;

said slidable member slidably engages said slide bar and is movable along
the length of said diagonally extending slide bar;

an upper surface of said movable member is coupled to a bottom surface of
said bed rail assemblies; and

locking/unlocking means for enabling said movable member to be fixably
coupled to said slide bar or to be movable along the length of said slide bar to

position said inclined rollers beneath the inclined sides of different conveyor belts.
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17.  The roller bed assembly apparatus of claim 2 wherein said adjusting means
further comprises:

outer linkage having an upper and a lower portion;

an inner linkage comprising a slide bar and a movable member;

said slide bar extends diagonally upward from a bracket connected to said
support rail towards said upper portion of said outer linkage and is connected to
said outer linkage by said bolt;

said slidable member slidably engages said slide bar and is movable along
the length of said diagonally extending slide bar;

an upper surface of said movable member is affixed to a bottom surface of
said bed rail assemblies; and

locking/unlocking means for enabling said movable member to be fixably
coupled to said slide bar or to be movable along the length of said slide bar to
center said inclined rollers beneath the inclined sides of different conveyor belts.

18.  The roller bed assembly apparatus of claim 2 wherein said apparatus for
adjusting comprises:

adjusting means coupled to said first bed rail assembly and to said second
bed rail assembly to adjust the position of said first and second bed rail assembles
along a horizontal axis to accommodate conveyor belts of different types including
different widths.

19.  The roller bed assembly apparatus of claim 2 wherein said apparatus for
adjusting comprises:

adjusting means coupled to said first bed rail assembly and to said second
bed rail assembly to adjust the inclination said first and second bed rail assemblies

to accommodate conveyor belts of different characteristics.

20. The roller bed assembly apparatus of claim 2 wherein said apparatus for

adjusting comprises:
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adjusting means coupled to said first bed rail assembly and to said second
bed rail assembly to adjust the position of said first and second bed rail
assemblies along an inclined axis to center said first bed rail assembly and second
bed rail assembly beneath the inclined sides of conveyor belts of different

dimensions.

21.  The roller bed assembly apparatus of claim 2 wherein said apparatus for
adjusting comprises:

adjusting means coupled to said first bed rail assembly and to said second
bed rail assembly to adjust the position of said first and second bed rail
assemblies along a horizontal axis to accommodate conveyor belts of different
types;

adjusting means coupled to said first bed rail assembly and to said second
bed rail assembly to adjust the inclination said first and second bed rail assemblies
to accommodate conveyor belts of different types; and

adjusting means coupled to said first bed rail assembly and to said second
bed rail assembly to adjust the position of said first and second bed rail
assemblies along an inclined axis to center said first bed rail assembly and second
bed rail assembly beneath the inclined sides of conveyor belts of different types.

22.  The roller bed assembly apparatus of claims 1 or 2 wherein said apparatus
is adapted to support a conveyor belt in a material receiving impact zone of a
conveyor belt system, said roller bed assembly apparatus is further adapted to be
inserted between carry idlers positioned along the length of said conveyor belt to
reduce conveyor belt sag, said roller bed assembly apparatus further includes a
hood having sidewalls covering at least a portion of said conveyor belt, said
sidewalls each have a wear liner and a seal affixed to the bottom of said sidewalls
to inhibit spillage of material between the edges of said conveyor belt and said
wear liners and said seals;
said roller bed assembly apparatus further comprising:

apparatus for adjusting said first and said second bed rail assembly to an
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angle of inclination matching that of the inclined sides of said conveyor belt; and

at least one center carry idler coupled to said support rail beneath said
conveyor belt to support a lower horizontal surface of said conveyor belt to prevent
belt sag.

23. A conveyor belt system including a plurality of standard carry idlers, a
conveyor belt and further including a roller bed assembly apparatus according to
any one of claims 1 to 22 adapted to be inserted between said carry idlers.

10 24. A roller bed assembly apparatus, substantially as described with reference
to the drawings.

DATED this 9™ day of February, 2005
Solid Systems Engineering Company

—
o

by its Patent Attorneys
DAVIES COLLISON CAVE
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