
(54) A MATERIAL-RETAINING BELT FOR A CONVEYOR BELT (71)   We, THE  GOODYEAR
TIRE  &  are being conveyed up an incline. Further- RUBBER COMPANY, a
corporation organized  more, during high wind conditions, it is under the
laws of the State of Ohio, United  possible that the belt conveyor can be
blown States of America, of 1144 East Market  off the conveyor structure. 5
Street, Akron, Ohio, United  States  of   The attempts to solve these
beforemen- 50 America, do hereby declare the invention, tioned problems by
the prior art have not for which we pray that a patent may be  proven  to
be  entirely  successful. For granted to us, and the method by which
example, one  means  which  has  been it is to be performed, to be
particularly  attempted is to cover the load by positioning 10 described in
and by the following state-  a second belt in confronting relationship to
55 ment:-                                   the material-conveying belt in
efforts to con- This invention relates to a material-  tain the material
between the belts and retaining belt which, in use, is disposed above
thereby prevent the spillage thereof as the and  in  confronting
relationship  to  a  conveying belt travels up inclines. In most 15
material-conveying base conveyor belt in  instances, however, these
material-retaining 60 a conveyor system, with the two belts co-  or cover
belts, sometimes referred to as operating to transport the bulk material
"hugger" belts, have been of more or less therebetween.
conventional conveyor belt construction and It is well known that many
problems are  have not been designed to properly con- 20 encountered in
transporting bulk materials,  form to the load being carried. Consequently,
65 such as grain, coal, ore and sand, by means  this arrangement has not
prevented the of a belt conveyor. For example, when such  spillage of bulk
materials between the belts. bulk materials are carried up an incline on
More importantly, since the retaining belts a conveyor belt, the maximum
angle of have been of conventional construction, they 25 elevation is
limited by the coefficient of  have been of insufficient weight to prevent
70 friction between the belt surface and the  slippage of the bulk
materials on the surface surface of the materials being conveyed or  of the
conveying belt. Also, due to this in- by the tendency of lumps to roll. If
the  sufficiency of weight, the retaining or hugger angle of incline is too
steep, the load will  belts have not prevented the conveying belt 30 slide
or roll back on the belt surface. This  from lifting off its supporting
structure when 75 can cause serious problems, for instance, the  traversing
small radius concave curves or mass slipping of a load may bury a portion
from being blown off the conveyor structure of the conveyor and cause
serious cleanup  during storms or high wind conditions. delays. Normally
the maximum  angles of   In the prior art, Sandgangr US Patent No. 35
incline are from about 12 to about 23 de-  2,861,673 discloses a retaining
type belt com- 80 grees, depending upon the material being  posed by heavy
non-extensible chain ele- conveyed (Table 12-A, page 178, "Hand-  ments
which act as a net to contain the book of Belting" The Goodyear Tire &
load carried by a lower conventional con- Rubber Company). Another related
problem   veyor belt. The chain belt enables the 40 is the tendency of a
conveyor belt to lift conventional belt to negotiate steep inclines 85 off
the supporting surface when traversing  in its path of travel. This
retaining belt, a small radius concave curve in its path of however, has
some very obvious disadvan- travel. In addition, low density materials
tages since the metal chains or links are are likely to be blown or bounced
off the  subject to excessive wear, breakage and 45 conveying belt whether
or not the materials  corrosion.  Furthermore,  this  structure 90    2
1298589                                          2 obviously  cannot
prevent  low   density  section having a substantial width in rela-
materials from being blown from  the con-  tion to the width of said center
section veying belt surface.                       thereby permitting said
retaining belt to The present invention overcomes the dis-  drape over and
firmly contain the material 5 advantages of the prior art by providing
being conveyed; and weighting means in- 70 a material-retaining belt of
special construc-  cluded in at least said first portion to hold tion which
will be hereinafter described.  said retaining belt against the material
being It is an object of this invention to pro-  conveyed, thereby
preventing the slippage vide a material-retaining belt of special con-
thereof on the surface of the conveying belt 10 struction to be used in a
belt conveyor  and enabling the conveying belt to traverse 75 system  for
transporting bulk materials up  small radius concave curves in its path of
inclines without spillage or slippage thereof  travel and all said portions
being formed and  at greater angles  of incline  than  into an integral
composite structure. 



normally possible heretofore.                In the accompanying drawings:
15  It is another object of this invention to    FIG  1 is a perspective
view of the belt 80 provide a belt conveyor system in which the  conveyor
system of this invention including material conveying belt is held on its
sup-  the specially constructed material-retaining porting surface by a
specially constructed  belt with parts broken away to more clearly
material-retaining belt while traversing a  indicate the inventive
features; 20 small radius concave curve in its path of    FIG  2 is an
enlarged  sectional view 85 travel.
through line 2-2 of FIG 1; It is also an object of this invention to    FIG
3 shows a modification of the in- provide a belt conveyor system  which in-
vention shown in FIG 2; cludes a material-retaining belt of special    FIG
4 is a sectional view taken through 25 construction to prevent low density
materials  line 4-4 of FIG 1;                    90 from  being blown or
bumped off the con-    FIG 5 is a modification of the invention veying belt
surface.                       shown in FIG 4; It is still another object
of this invention    FIG 6 is a sectional view of the material- to provide
a belt conveyor system with a  retaining belt shown in FIG 5; 30 unique
belt combination that will resist being    FIG 7 is another modification of
the in- 95 blown off the conveyor structure during high  vention shown in
FIG 4. wind conditions.                             In the drawings FIG 1
shows a belt con- Other objects and advantages of this in-  veyor system
10  for transporting  bulk vention will become apparent hereinafter as
materials 11, such as grain, coal, ore, sand 35 the description thereof
proceeds, the novel and the like. As illustrated, the conveyor 100
features, arrangements  and  combinations  system 10 includes a structure
12 providing being clearly pointed out in the specification  support for a
material-conveying base belt as well as the claims thereunto appended.   13
and a material-retaining belt 14 which The present invention consists in a
flexible, is disposed above the conveying belt 13 and 40 resilient,
material-retaining belt of the type  in  confronting  relationship
thereto. The 105 used as a cover belt disposed above and in
material-retaining belt 14 acts to cover or confronting relationship to a
material-con-  hug the material 11 being conveyed on the veying base
conveyor belt in a conveyor  conveying belt 13 to prevent its spillage,
system in which the two belts cooperate to  especially when the conveying
belt 13 moves 45 transport bulk material from  one level to  from  one
level to another. The conveying 110 another without spillage or slippage
thereof,  belt 13 and retaining belt 14 are operated said retaining belt
including a first portion  by  driving means (not shown) at syn- of
elastomeric material extending along the  chronous speeds over rollers 15
and 16 re- length of the belt and for at least a sub-  spectively and
between pulleys 17 and 18 50 stantial portion of the width thereof a second
respectively  mounted  to  the  supporting 115 portion of elastomeric
material in substan-  structure 12. tially parallel relationship with said
first    For  the  purposes  of illustration, in portion and contacting the
material being  operation the bulk material 11 is fed from conveyed, said
second portion having a   a discharge hopper 19 or other appropriate 55
center section containing a plurality of ten-  apparatus onto the conveying
belt 13 on a 120 sion elements extending longitudinally of the
substantially horizontal run 20 thereof. The retaining belt to prevent
excessive elonga-  conveying belt 13 traverse a small radius tion thereof;
with the width of said center  concave curve 21 in its path of travel as it
section being less than one-half the width  transports the material 11 up
an incline run 60 of the retaining belt and at least substan-  22 of the
belt 13 having an angle of incline 125 lially  longitudinally  unreinforced
lateral  of about 30 degrees. The retaining belt 14 sections adjacent to
said center section on  meets or converges with the conveying belt either
side thereof to provide a maximum   13 as the latter begins to traverse the
concave amount of transverse flexibility in said un-  curvature 21 in its
contour. The belts 13 65 reinforced section with each said lateral  and  14
then cooperate to transport the 130    3
1 298 589                                        3 material 11 up the
incline run 22 from which  operation. The tension elements are im- the
material 11 is deposited either directly  portant since the retaining belt
is invariably or by means of additional belt conveyors into  operated at
the same speed as the conveying a loading bin 23 of a ship, railroad hopper
belt. The tension elements are in the form 5 car or the like.
of a number of plies 29 of square woven 70 The special construction
features of the  textile fabric, such as cotton, nylon, rayon,
material-retaining belt are best shown with  or polyester, but also could
be made up of, 



reference to FIG  2. The belt 14 has a  for example, a plurality of textile
fabric or generally rectangular cross-section through  fiberglass cords or
steel cables. For example, 10 at least the majority of its width and in-
four plies of a 32-ounce cotton fabric pro- 75 cludes a first portion 24 of
elastomeric  vides the belt with the necessary longitudinal material
extending substantially longitudi-  stability for a typical application.
nally and transversely thereof which rides    The portion 27 also includes
lateral sec- against the rollers 16 and pulleys 18. The  tions 30 adjacent
to the center section 28 15 elastomeric material, for example, is formu-
on either side thereof which are at least sub- 80 lated from  a high
density compound con-  stantially unreinforced to provide a maxi- taining
weighting means, such as lead 25  mum  amount of transverse flexibility.
The or other ballast material, preferably uni-  unreinforced sections 30
permit the retaining formly dispersed therein. These compounds  belt 14 to
drape over and firmly contain 20 should have a specific gravity of at least
the material 11 being conveyed as shown 85 3.00. For example, it has been
found that  in FIG 4. The best transverse flexibility is a natural rubber
compound containing a  achieved if the width of the center section
substantial quantity of a metallic particulate  28 is less than one-half
the total width of material having a specific gravity of at least  the
retaining belt 14. Although the specific 25 6.00 is particularly suitable
for this appli-  dimension will vary, it has been found that 90 cation.
Lead dust with a specific gravity of  both the necessary longitudinal
stability and about 1.85 is most satisfactory as the metallic  transverse
flexibility is obtained in a 44-inch material. Preferably, a pulley cover
or layer  wide retaining belt having a tension section 26 of high abrasion
resistant elastomer is  about 18 inches wide, while a 60-inch re- 30
applied over the portion 24. The thickness  taining belt functions properly
with a tension 95 of the layer is, for example, about [err] of  section
having a width of about 24 inches. an inch. The thickness of the weighted
por-    The retaining belt 14 preferably further tion 24 of the belt 14 in
general should be  includes edge portions 31 extending longi- in the range
of from about one-half to about  tudinally thereof which in this case are
in 35 three-quarters of the overall thickness of the  the form of weighted
blocks or ribs 32 which 100 belt 14, excluding any protruding or extend-
protrude from the lateral sections 30 of the ing edge portions. The
weighted portion 24  second portion 27. The blocks 32 may be forces or
presses the retaining belt 14 against  continuous  or  discontinuous  along
the the material 11 being conveyed so as to  lateral edges of the retaining
belt 14 and are 40 prevent it from slipping on the surface of  preferably
formed of a high density elasto- 105 the conveying belt 13 as it proceeds
up the  meric material. For example, the blocks 32 inclined run 22. The
weighted belt 14. due  may be formed of the same lead-loaded to its weight
acting directly on or through  elastomeric compound as used to form the the
material on the conveying belt 13, per-  weighted portion 24 of the belt
14. The 45 mits the belt 13 to traverse small radius  blocks 32 also
preferably include a cover 110 concave curves 21 in its path of travel
with-  layer 33 of abrasion resistant elastomeric out lifting off the
supporting surface 12 and  material similar to that of the pulley cover
spilling the material 11 being conveyed.   layer 26 of the belt 14. This
layer 33, for The retaining belt 14 also includes a  example, is about
[err] of an inch thick. The 50 second portion 27 of elastomeric material
blocks 32 are generally about one inch thick 115 adjacent to and in
substantially parallel re-  and four inches in width. The thickness is
lationship with the first portion 24. The  generally limited because of
pulley bending second portion 27 comes in direct contact  restrictions but
the blocks 32 can also be with the material 11 being conveyed on the  as
wide as about eight inches. The edge 55 conveying belt 13 and, therefore,
is prefer-  portions 31 are adapted to conform to the 120 ably composed of
a high abrasion resistant  confronting surface of the edges of the con-
natural or synthetic rubber formulation. Of  veying belt 13 as will be more
fully de- course, if additional belt weight is required,  scribed in
relation to FIG 4. the portion 27 as well as the first portion 24    As
shown in FIG 3, the edge portions of 60 can also be formed from  a high
density  the material-retaining belt 14 may also be 125 elastomeric
material. This portion 27 has  in the form  of contiguous or interrupted a
center or tension section 28 which con-  blocks 34 of metal which are
molded to or tains  a  plurality  of  tension  elements  otherwise attached
tot he belt 14. extending longitudinally of the retaining belt    The
retaining belt 14 under usual circum- 65 to prevent excessive elongation
during its  stances, also includes a longitudinally exten- 130    4
1 298 589                                          4 sible transverse
reinforcing layer 35 prefer-  retaining belt 14 from extending beyond the 



ably of bias-laid textile fabric cords 36 posi-  edge of the base belt 13
and being sup- tioned between the first and second portions  ported free of
the base belt 13 by the ends 24 and 27 to provide the belt 14 with the  of
the inclined rollers 15, which situation 5 necessary internal strength
while still main-  permits material spillage.               70 taining the
maximum amount of transverse    Since, as previously described with regard
flexibility. For example, nylon tire cord cut  to FIG  2, the lateral
sections 30 of the on a 15-degree bias or at an angle of 75  retaining belt
are at least substantially un- degrees to the edge of the belt is particu-
reinforced longitudinally and the center sec- 10  larly suitable for this
purpose. However,  tion 28 containing the plies 29 of tension 75 other
conventional and special reinforcing  elements is only less than one-half
the width material well known in the art can also be  of the unreinforced
sections 30, the retain- used, such as cotton, rayon, polyester and  ing
belt 14 is able to drape over and firmly fiberglass. Ordinarily, the
transverse rein-  contain the material 11 being conveyed. The 15 forcing
layer 35 should be limited to two  edge portions 31 of the retaining belt
14 80 plies of tire cord in order that the proper  extend from  the lateral
sections 30 of the draping effect can be achieved, as shown  belt 14 and
conform to the confronting sur- in FIG 4.
face of the edges of the conveying belt 13 The retaining belt 14 is built
and vul-  thereby effecting a seal to contain the lump 20 canized into
integral composite structures by  material 11 being conveyed thereon. In
this 85 the use of conventional equipment for these  way, the material 11
is prevented from being purposes. Various lengths, widths, thick-  blown or
bounced off the conveying belt 13 nesses, and weights are possible,
depending  during its course of travel. This special edge upon the
particular application. The weight  construction of the retaining belt 14
is de- 25 and size of the retaining belt is determined  sirable
particularly  when lump materials. 90 by such factors as the amount and
physical  such as ore and coal, are being transported, properties of the
material being conveyed and  since the lumps tend to migrate toward the the
desired angle of inclination of the con-  edges of the troughed conveying
belt 13. veying belt. By the practice of this inven-  Accordingly, the
weighted edge portions 31 30 tion, retaining  belts having  an  effective
of the retaining belt 14 conform to the sur- 95 weight in excess of 200
pounds per foot can  face of the edges of the conveying belt 13, be
provided with the specific weight, of  thus creating a seal to prevent the
lumps course,  varying   with  the   particular  from  spilling or holding
up adjacent por- application.                                tions of the
retaining belt 14 edge so that 35   The  retaining  belt's function  is
most  small lumps or fines escape. Furthermore, 100 clearly shown  with
reference to  FIG  4  in high transverse wind conditions, the added which
shows the retaining belt 14 in con-  weight thereby provided at the belt
edges fronting relationship to the material-convey-  also helps to keep the
base conveying belt ing belt 13 with bulk material 11, such as  13 from
flipping or turning over. 40 iron  ore  pellets  being  contained  there-
Another form  of the invention is shown 105 between. The conveying belt 13
is of more  in FIGS 5 and 6. In this modification, the or less conventional
construction including.  material retaining belt 37 is of rectangular for
example, nylon reinforcement, although  cross-section and adapted for use
in con- it may also include a protective layer of  veying fine granular
material 38, such as 45 shredded wire to prevent the penetration of  sand.
This type material 38, like the lumpy 110 sharp objects into the carcass of
the belt  material, tends to be moved or migrated as disclosed in Hacker
United States Patent  toward the edges of the troughed material- No.
3,246,735.                               conveying belt 13 but because of
its small The conveying belt 13 operates over rollers  size, does not
become wedged between the 50 15 attached to the conveyor structure 12
belts 13 and 37. Consequently, in this situa- 115 and disposed in such a
manner to provide  tion, spillage between the belts 13 and 37 is the belt
13 with a trough of approximately  not a problem and specially constructed
edge 35  degrees. The  conveying  belt 13  is  portions of the type shown
in FIG  2 are normally wider than the retaining belt 14  not necessary. 55
by about 4 inches or more. For instance,    It is also within the teachings
of this a 60-inch wide base conveying belt operates  invention to
distribute the weight of the 120 in conjunction with a 56-inch wide retain-
retaining belt in such a manner that the ing belt. This permits the
weighted edge  weight per unit area in its center or inter- portion 31 to
lie within the extreme edge  mediate area is greater than the weight at 60
of the conveying base belt 13 on the area  its lateral edges.
125 of the base belt 13 which is normally bare    FIG 7 shows an embodiment
of the in- of the material 11 being conveyed, thus  vention in which the
retaining belt 39 is effecting a sealing relationship between the
constructed so that the maximum weight is two belts 13 and 14 to contain
the material  concentrated in the center or intermediate 



65 11. Conversely, it prevents the edge of the  area of the belt. This, for
example, is accom- 130    5                                         1
298589                                          5 plished by tapering or
stepping down the  tions since it is substantially balanced by a first and
second portions 40 and 41 of the  similar and opposite force due to the
return belt 39 so that the cross-sectional dimen-  run of the belt. The
lower required co- sions at the extreme edges of the portions  efficient of
friction resulting from the use of 5 40 and 41 are smaller than the
cross-sec-  the retaining belt enables the conveying belt 70 tional
dimensions in  the center of the  to travel up steeper inclines without
spilling portions 40 and 41. As shown in FIG  7,  the material being
conveyed. the other construction features of the re-    It is noteworthy
that a given retaining taining belt 39 are similar to those of the  belt is
more effective in preventing the mass 10 belt 14 shown in FIG 2. A belt of
this con-  sliding of light material, such as coal, than 75 struction is
better able to limit slippage of  that of heavier material, such as iron
ore. the load being carried on the conveying belt This is because of the
larger relative weight since the maximum  weight of the load is  of the
retaining belt with respect to the rela- also concentrated in the center of
the con-  tive weight of the materials. Consequently, 15 veying belt.
However, it should be realized  the relatively lightweight materials obtain
80 that a material retaining belt with a tapered  the greatest benefit from
the effects of a construction is more difficult to manufacture  given
retaining belt. than the same belt with a rectangular cross-    WHAT WE
CLAIM  IS:- sectional configuration.                      1. A flexible,
resilient, material-retaining 20   Those skilled in the art are aware that
belt of the type used as a cover belt dis- 85 without a retaining belt, the
coefficient of  posed above and in confronting relationship friction
between the conveying belt surface  to a material-conveying base conveyor
belt and the load limits the angle of inclination  in a conveyor system in
which the two belts at which the load can be conveyed. Angles  cooperate to
transport bulk material from 25 of inclination for most bulk materials can-
one level to another without spillage or 90 not exceed about 20 degrees.
The required  slippage thereof, said retaining belt includ- coefficient of
friction between the belt and  ing: the load to prevent the load from
slipping    (A) a  first  portion  of  elastomeric is calculated by
dividing the forces acting        material extending along the length 30
normal to the conveying belt (total weight          of the belt and for at
least a sub- 95 times the cosine of the angle of inclination)      stantial
portion of the width thereof by the forces acting parallel to the convey-
(B) a  second  portion  of elastomeric ing belt (total weight times the
sine of the       material in substantially parallel re- angle of
inclination). As stated another way,      lationship with said first
portion and 35 the coefficient of friction must be equal to
contacting the material being con- 100 or greater than the tangent of the
angle           veyed, said second portion having: of incline.
(1)  a center section containing a The weighted material-retaining belt of
plurality of tension elements this invention permits the material-convey-
extending longitudinally of the 40 ing belt over which it travels to
negotiate             retaining belt to prevent ex- 105 a much steeper
angle of inclination without             cessive elongation thereof; with
slippage of the material being conveyed.                the width of said
center sec- With a properly designed belt, angles of up             tion
being less than one-half to 45 degrees can be negotiated. This is
the width of the retaining belt 45 true due to the significant quantity of
added           and                            110 weight acting normal to
the conveying belt         (2)  at least substantially  longi- provided by
the weight of the retaining belt            tudinally  unreinforced
lateral and the additional driving force imparted               sections
adjacent to said center to the load on the conveying belt by virtue
section on either side thereof 50 of the frictional forces acting parallel
to             to provide a maximum amount 115 and between the load and the
retaining belt             of transverse flexibility in said which is also
driven. Thus, the weight of               unreinforced section with each
the retaining belt will add to the forces act-          said lateral
section having a ing normal to the conveying belt, and the
substantial width in relation to 55 driving force of the retaining belt
will sub-           the width of said center sec- 120 tract from  the
forces acting parallel to the           tion  thereby permitting  said
conveying belt thereby reducing the required            retaining belt to
drape over and coefficient of friction between the surfaces
firmly  contain  the  material 



of the conveying belt and the load. From                being conveyed; and
60 this it should be realized that the power    (C) weighing means included
in at least 125 applied to the retaining belt and the belt's       said
first portion to hold said re- weight are interrelated. Note that the force
taining  belt against the material acting parallel to the conveying belt
due to       being conveyed, thereby preventing the weight of the retaining
belt can be            the slippage thereof on the surface 65 ignored in
power requirement determina-             of the conveying belt and enabling
130    5                                          1 298 589 plished by
tapering or stepping down the  tions since it is substantially balanced by
a first and second portions 40 and 41 of the  similar and opposite force
due to the return belt 39 so that the cross-sectional dimen-  run of the
belt. The lower required co- sions at the extreme edges of the portions
efficient of friction resulting from the use of 5 40 and 41 are smaller
than the cross-sec-  the retaining belt enables the conveying belt 70
tional dimensions in  the center of the  to travel up steeper inclines
without spilling portions 40 and 41. As shown in FIG  7,  the material
being conveyed. the other construction features of the re-    It is
noteworthy that a given retaining taining belt 39 are similar to those of
the  belt is more effective in preventing the mass 10 belt 14 shown in FIG
2. A belt of this con   sliding of light material, such as coal, than 75
struction is better able to limit slippage of  that of heavier material,
such as iron ore. the load being carried on the conveying belt  This is
because of the larger relative weight since the maximum  weight of the load
is  of the retaining belt with respect to the rela- also concentrated in
the center of the con-  tive weight of the materials. Consequently, 15
veying belt. However, it should be realized  the relatively lightweight
materials obtain 80 that a material retaining belt with a tapered  the
greatest benefit from  the effects of a construction is more difficult to
manufacture  given retaining belt. than the same belt with a rectangular
cross-    WHAT WE CLAIM  IS:- sectional configuration.
1. A flexible, resilient, material-retaining 20   Those skilled in the art
are aware that  belt of the type used as a cover belt dis- 85 without a
retaining belt, the coefficient of  posed above and in confronting
relationship friction between the conveying belt surface  to a
material-conveying base conveyor belt and the load limits the angle of
inclination  in a conveyor system in which the two belts at which the load
can be conveyed. Angles  cooperate to transport bulk material from 25 of
inclination for most bulk materials can-  one level to another without
spillage or 90 not exceed about 20 degrees. The required  slippage thereof,
said retaining belt includ- coefficient of friction between the belt and
ing: the load to prevent the load from slipping    (A)  a  first  portion
of  elastomeric is calculated by dividing the forces acting
material extending along the length 30 normal to the conveying belt (total
weight          of the belt and for at least a sub- 95 times the cosine of
the angle of inclination)      stantial portion of the width thereof by the
forces acting parallel to the convey-    (B) a  second  portion  of
elastomeric ing belt (total weight times the sine of the        material in
substantially parallel re- angle of inclination). As stated another way,
lationship with said first portion and 35 the coefficient of friction must
be equal to        contacting the material being con- 100 or greater than
the tangent of the angle           veyed, said second portion having: of
incline.                                        (1)  a center section
containing a The weighted material-retaining belt of
plurality  of tension elements this invention permits the material-convey-
extending longitudinally of the 40 ing belt over which it travels to
negotiate              retaining belt to prevent ex- 105 a much steeper
angle of inclination without             cessive elongation thereof; with
slippage of the material being conveyed.                the width of said
center sec- With a properly designed belt, angles of up             tion
being less than one-half to 45 degrees can be negotiated. This is
the width of the retaining belt 45 true due to the significant quantity of
added            and                            110 weight acting normal to
the conveying belt         (2) at least substantially  longi- provided by
the weight of the retaining belt            tudinally  unreinforced
lateral and the additional driving force imparted               sections
adjacent to said center to the load on the conveying belt by virtue
section on either side thereof 50 of the frictional forces acting parallel
to             to provide a maximum amount 115 and between the load and the
retaining belt             of transverse flexibility in said which is also
driven. Thus, the weight of               unreinforced section with each 



the retaining belt will add to the forces act-          said lateral
section having a ing normal to the conveying belt, and the
substantial width in relation to 55 driving force of the retaining belt
will sub-            the width of said center sec- 120 tract from  the
forces acting parallel to the           tion  thereby  permitting  said
conveying belt thereby reducing the required            retaining belt to
drape over and coefficient of friction between the surfaces
firmly  contain  the  material of the conveying belt and the load. From
being conveyed; and 60 this it should be realized that the power    (C)
weighing means included in at least 125 applied to the retaining belt and
the belt's        said first portion to hold said re- weight are
interrelated. Note that the force       taining  belt against the material
acting parallel to the conveying belt due to        being conveyed, thereby
preventing the weight of the retaining belt can be            the slippage
thereof on the surface 65 ignored in power requirement determina-
of the conveying belt and enabling 130    6
1 298 589                                         6 the conveying belt to
traverse small  in the form  of weighted blocks extending radius concave
curves in its path  from  the lateral sections of said second of travel and
all said portions being  portion. formed into an integral composite    9.
The retaining belt as claimed in Claim 5        structure.
8 wherein said blocks are continuous ribs 45 2. The  retaining  belt as
claimed  in  of weighted elastomeric material integrally Claim  1 wherein
said belt includes at least  formed with said second portion. one layer of
bias-laid textile cords to pro-    10. The retaining belt as claimed in
vide said retaining belt with the necessary  Claim  8 wherein said blocks
are composed 10 internal strength.                          of metal.
50 3. The retaining belt as claimed in Claim   11. The retaining  belt as
claimed  in 1 wherein  a cover layer of elastomeric  Claim  1 wherein the
weight per unit area material is positioned adjacent to said first  in the
center thereof is greater than the portion on the side thereof opposite
that of  weight per unit area at the lateral edges 15 said second portion.
thereof.                                    55 4. The retaining belt as
claimed in Claim   12. A  belt conveyor system  for trans- 3 wherein said
second portion and said cover  porting bulk material from  one level to
layer are composed of a high abrasion re-  another including supporting
structure and sistant elastomeric material.               driving  means
therefor  and  wherein  a 20   5. The retaining belt as claimed in Claim
material-retaining cover belt as claimed in 60 1 wherein said elastomeric
material of said  Claim  1 is disposed above and in confront- first portion
has a specific gravity of at least  ing relationship to a
material-conveying base 3.00.                                       belt
and the two belts are driven by the 6. The retaining belt as claimed in
Claim   driving means at synchronous speeds thereby 25 5 wherein the
weighting means is a metallic  cooperating to transport the material there-
65 particulate material dispersed in the elasto-  between from  one level
to another. meric  material, said  material having  a    13. The system as
claimed in Claim  12 specific gravity of at least 6.00.          wherein
said cover belt also includes edge 7. The retaining belt as claimed in
Claim   portions  extending  longitudinally  thereof 30 1 wherein said belt
also includes edge por-  and associated with the lateral sections of 70
tions extending longitudinally thereof and  said  second  portion, said
edge portions associated with the lateral sections of said  adapted to
conform to the confronting sur- second portion, said edge portions adapted
face of the edges of the conveying belt, to conform  to the confronting
surface of  thereby  effecting  a seal to  contain  the 35 the edges of the
conveying belt, thereby  material being conveyed thereon.              75
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conveyed thereon.                                    Chartered Patent
Agents, 8. The retaining belt as claimed in Claim        57 & 58, Lincoln's
Inn Fields, 7 wherein the bulk material being conveyed             London,
WC2A 3IS. 40 is in lump form and said edge portions are           Agents
for the applicants. Printed for Her Majesty's Stationery Office by The
Tweeddale Press Ltd., Berwick-upon-Tweed, 1972. Published at the Patent
Office, 25 Southampton Buildings, London WC2A lAY from which copies may be
obtained.    


