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such that one support (63) engages one side of the shaft (18) and the other support (65) engages the other side of the shaft (18) in

'set in the transverse direction such that the shaft (18) is disposed

in an open configuration with access to the shaft (18) for cleaning and without a narrow slot for debris to accumulate.
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LOW BACK PRESSURE MODULE WITH L~SHAPED INTERMEDIATE SUPPORT

FIELD OF THE INVENTION

[0001] This invention relates to conveyor belts and, more

i

particularly, to modular plastic conveyor beéelts formed of

5 rows of plastic belt modules pivotally interlinked by

transverse pivot rods.

BACKGROUND OF THE INVENTION

[0002] When transporting articles by means of a conveyor,

there are many instances in which the articles will back

10 up or accumulate on the conveyor. When articles

accumulate, they push against each other building up back

pressure. A large back pressure is unacceptable when the

articles being carried by the conveyor are fragile

gy

because the force of the articles pushing against each

15 other tends to damage them. The back pressure also puts

an extra load on the conveyor and sprockets and causes

sliding friction and abrasion of the conveyor.

[0003] There have been solutions to the back pressure

problems described above. U.S. Patent No. 4,909, 380

20 (“the ‘380 patent”) discloses a solution to backline

pressure that includes providing shafts mounted above the
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top surface of belt modules. FEach shaft carries a

plurality of rollers forming a low back pressure

B

conveying surface. The patent also discloses the use of

an intermediate support for the shaft that permits the

5 use of a smaller diameter shaft for wider belt modules

thereby conserving material and reducing cost.

[0004] The intermediate support shown in the ‘380 patent
1s an upstanding wall having slot-like indentations in
the top surface adapted to receive and support the shafts

10 as best shown in Fig. 4. The slot-like indentations are

narrow and completely surround the shaft making them

difficult to clean without removing the shafts and

therefore these indentations may lead to unsanitary

conditions in food conveying applications.

15 [0005] Accordingly, what is needed is a low back pressure

module that i1s easier to clean.

SUMMARY OF THE INVENTION

[0006] The present invention meets the above-described

need by providing a belt module according to independent

20 claims 1 or 9. Preferred embodiments will emerge from the

dependent claims. Independent claim 16 defines a method

p—

of forming a low back pressure belt module according to
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the i1nvention.

[0007] The essence of the invention consists in the

following:

[0008]A belt module comprises a base portion having a

first end, a second end, and an intermediate section

extending in a transverse direction from the first end to

the second end. The module includes a first plurality of

link ends extending from the intermediate section in a
direction of belt travel substantially perpendicular to

the transverse direction. FEach of the first plurality of

link ends have first openings that are aligned in the

transverse direction.

[0009] The module includes a second plurality of link ends

extending from the intermediate section in a direction

)

opposite to the first link ends. The second plurality o:
link ends each have second openings aligned in the

transverse direction.

[0010]A first intermediate support is disposed in spaced

apart relation to the first end of the base portion. The

first intermediate support has a first side wall and a

second side wall. The first side wall has a length that

gy

1s greater than the length of the second side wall. The
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first intermediate.support has a shaft support surface

disposed between the first side wall and the second side

wall.

[0011] In a preferred embodiment, a second intermediate

5 support has a first side wall and a second side wall.

The first side wall has a length that is greater than the

second side wall. The second intermediate support has a

shaft support surface disposed between the first side

wall and the second side wall. The second intermediate

10 support i1s offset from the first intermediate support in

the transverse direction and is disposed in facing

relation to the first intermediate support.

[0012] The first and second intermediate support provide

complementary support to both sides of the shaft, but due

15 to the offset arrangement in the transverse direction the

shaft is open for cleaning and there is less chance for

any debris to accumulate around the shaft.

BRIEEF DESCRIPTION OF THE DRAWINGS

[0013] The invention is illustrated in the drawings in

20 which like reference characters designate the same or

similar parts throughout the figures of which:

[0014]Fig. 1 is a top plan view of a low back pressure
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belt module according to the present invention with the

r—
—

shafts and rollers removed for clarity;

g

[0015]Fig. 2 18 a side elevational view of the belt

module shown in Fig. 1;

[001l6]Fig. 3 is a bottom plan view of the belt module of

Fig. 1;

—

[0017]Fig. 4 i1s an end elevational view of the belt

module including the shafts;

[0018] Fig. 5 is an end elevational view of the belt

module;

[0019]Fig. 6 is a cross-sectional view taken along lines

6—-6 of Fig. 1;

[0020] Fig. 7 is an enlarged view of a portion of the

module shown in Fig. 6;

[0021]Fig. 8 is a top plan view of the belt module

including the shafts and rollers;

e

[0022] Fig. 9 is a side elevational view of the belt

module shown in Fig. 8;

)

[0023] Fig. 10 is a bottom plan view of the belt module of

Fig. 8;
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[0024]Fig. 11 is an end elevational view of the belt

module shown in Fig. 8; and,

[0025]Fig. 12 is a cross-sectional view taken along lines

12-12 of Fig. 8.

DETAILED DESCRIPTION OF THE INVENTION

[0026]Referring to Figs. 1-12 generally and initially to

Fig. 8, the shown embodiment of the low back pressure

belt module 15 of the present invention includes a pair

of shafts 18 supported above the top surface of the

module 15. The shafts 18 support a plurality of rollers

21 to provide a low friction conveying surface. The

module 15 has a first plurality of link ends 24 and a

second plurality of link ends 27 disposed opposite from

pr—

the first link ends 24. The first plurality of link ends

24 have opposed side walls 25, 26 that provide a
transverse thickness 28 connected to an intermediate

section 48 at a first proximal portion 31 (Fig. 1). The

transverse thickness 28 extends in a direction of belt

travel 30 from the intermediate section 48 to a first
distal portion 29. The second plurality of link ends 27
have similar geometry except they extend opposite to each

other in the direction of belt travel indicated by arrow
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30. As will be evident to those of ordinary skill in the

art based on this disclosure, the belt module 15 may be

driven in either direction along arrow 30.

[0027] The link ends 24 and 27 are offset in a direction

5 transverse to the direction of belt travel. Accordingly,
adjacent modules 15 can be positioned such that the link

ends 24 fit in the spaces 33 disposed between link ends

27, and link ends 27 fit in the spaces 36 disposed
between link ends 24. The link ends 24, 27 have

10 transverse openings 39 and 42 (Fig. 11) (which are shown

partially and in broken lines in Fig. 8) that extend

through the transverse thickness 28 between and to the

opposed side walls 25, 26. As will be evident to those

of ordinary skill in the art, modules 15 can be

15 positioned such that link ends 24 and 27 are intercalated

g—

with the link ends 24 and 27 of an adjacent module 15.

The side-by-side and intercalated modules 15 can then be

connected by pivot rods 45 (Fig. 11) to provide an

endless belt capable of articulating about a sprocket to

20 form a conveying system.

[0028] Turning to Figs. 1-8, module 15 is formed out of

plastic or other materials suitable for many applications -

including conveying of food products. The material
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should be lightweight, non-corrosive, and easily cleaned.

The module 15 1s thermoformed from a plastic resin raw

porenh

material as known to those of ordinary skill in the art.

The module 15 has a base portion 47 with an intermediate

section 48 extending between first and second link ends

24, 27. Intermediate section 48 has an upper deck

surface 51 having a substantially rectangular shape in

plan view. At opposite ends of the upper surface 51 in a

direction transverse to the direction of belt travel,

shaft support members 54 and 57 extend upward from the

intermediate section 48. The shaft support members 54,

57 have openings 60 for receiving and supporting the ends

—

of the shafts 18. The openings 60 comprise a circular

bore formed in'the shaft support members 54, 57 and are

bounded by a curved inner wall having a diameter slightly

pr—

larger than the diameter of the shaft 18. Each opening

60 supports one of the shafts 18 and the shafts are

preferably fixed by at least one knurled shaft end.

[0029] Intermediate shaft support members 63, 65 extend

gy

upward from the upper surface 51 of module 15. The

intermediate shaft support members 63, 65 are disposed in
two rows along the i1ntermediate section 48 in the
transverse direction. Turning to Fig. 6, intermediate

shaft support member 63 has an L-shaped “left-hand”
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configuration with an outer wall 66 facing the outside of

the module 15. The outer wall 66 extends from the upper

surface

51 to a top surface 69. From the top surface 69,

the member 63 extends downward along a curved shaft

support surface 72 for receiving the shaft 18. The

curved shaft support surface 72 extends to portion 74

extending to an inner wall 75 disposed toward the middle

P

of the intermediate section 48.

[0030] As best shown in Fig. 7, intermediate shaft support

member 65 has a “right-hand” configuration that is also

L-shaped but is a mirror image of the intermediate shaft

support member 63. ntermedliate shaft support member 65

has an outer wall 78 that is substantially perpendicular

to the top surface 51 of module 15. The outer wall 78

extends

surface

surface

support

extends

upward from the surface 51 until 1t reaches a top

81. Surface 81 extends to a curved shaft support

84 that receives the shaft 18. Curved shaft

surface 84 extends to portion 87 which in turn

to the top portion of an inner wall 90 disposed

toward the middle of the intermediate section 48.

[0031]Returning to Fig. 4, the mirror-imaged, L-shaped

intermediate shaft support members 63 and 65 are aligned

in the transverse direction with the openings 60 in the
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shaft support members 54 and 57 such that the shaft 18 is

supported by each of the intermediate shaft support

members 63, 65. The curved shaft support surfaces 72 and

84 align in the transverse direction such that opposite

5 sides of the shaft 18 are supported as best shown in Fig.

4, Because the curved openings are aligned in the

"

transverse direction with regard to the sides of the

shaft 18, the intermediate shaft support members 63, 65

provide excellent support for the shaft 18. The

10 arrangement of the intermediate support members 63, 65 in

mirrored relation provides complementary support for

opposite sides of the shaft 18. However, the staggered

—

arrangement of the “left-hand” and “right-hand” shaft

support members provides an open configuration with

15 access to the shaft for cleaning and without a narrow

slot for debrils to accumulate. As an alternative, a

single intermediate shaft support member 63 may be used

in instances where the shaft support members 54, 57 are

s
.

close enough to provide sufficient additional support.

20 [0032]While the invention has been described in

connection with certain embodiments, it is not intended

o

to limit the scope of the invention to the particular

forms set forth, but, on the contrary, it is intended to

cover such alternatives, modifications, and equivalents
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as may be included within the scope of the invention as

defined by the appended claims.
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Claims

1. Belt module comprising:
a base portion having a first end, a second end, and an

intermediate section extending in a transverse direction from

the first end to the second end;

a first plurality of link ends extending from the
intermediate section in a direction of belt travel

substantially perpendicular to the transverse direction, the

first plurality of link ends each having first openings
defined therein, the first openings aligned 1n the transverse

direction;

a second plurality of link ends extending from the

intermediate section in a direction opposite to the first
link ends, the second plurality of link ends each having

second openings defined therein, the second openings aligned

in the transverse direction; and,

at least one first intermediate support disposed in

spaced apart relation to the first end of the base portion,

the first intermediate support having a first side wall and a

second side wall, the first side wall having a length greater

than the second side wall, the at least one first

intermediate support having a shaft support surface disposed

between the first side wall and the second side wall.
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Belt module according to claim 1, further comprising:

at least one second intermediate support having a first

side wall and a second side wall, the first side wall having

a length greater than the second side wall, the at least one

second intermediate support having a shaft support surface

disposed between the first side wall and the second side

wall, the at least one second intermediate support being

g
—

OrL

fset from the first intermediate support in the transverse

direction and disposed in facing relation to the first

intermediate support.

3.

Belt module according to claim 2, wherein the second

intermediate support is disposed in mirror image relation to

the first intermediate support.

4.

—

Belt module according to one of claims 1 to 3, whereiln

the shaft support surface comprises an arcuate portion.

S.

—

Belt module according to one of claims 2 to 4, whereln

the at least one shaft 1s disposed between the at least one

first intermediate support and the at least one second

intermediate support.
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6. Belt module according to one of claims 1 to 5, wherein

the at least one first intermediate support further comprises

a top surface disposed substantially parallel to the upper

gy

surface of the intermediate section.

5
7. Belt module according to one of claims 1 to 6, wherein
the first and second side walls of the at least one first
intermediate support  member are substantially parallel.

10 8. Belt module according to one of claims 1 to 7, wherein
the first and second side walls of the at least one first
intermediate support member are disposed substantially
perpendicular to the upper surface of the intermediate
section.

15
9. Belt module comprising:

a base portion having an intermediate section with an

upper surface;

a first plurality of link ends each having opposed side .

20 walls providing the first link ends with a first transverse

thickness connected to the intermediate section at a first

proximal portion and extending from the intermediate section

in a direction of belt travel to a first distal portion at

the link ends, wherein the first link ends each have a first
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opening through the ‘thickness between and to the opposed side

walls;

a second plurélity of link ends each having opposed side
walls providing the second link ends with a second transverse
thickness connected to the intermediate section at a second

proximal portion and extending from the intermediate section

in a direction opposite to the first link ends to a second

distal portion at the link ends, wherein the second link ends

each have a second opening through the thickness between and

to the opposed side walls;

first and second shaft support members extending upward
from the base portion and having openings for recelving a

shaft;

at least one shaft extending between the first and

second shaft support members and supported thereon;

a plurality of rollers mounted for rotation on each of

the shafts;

at least one first intermediate support having a first

side wall and a second side wall, the first side wall having

a length greater than the second side wall, the at least one

first intermediate support having a shaft support surface
disposed between the first and second side wall; and,

at least one second intermediate support having a first

side wall and a second side wall, the first side wall having
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a length greater than the second side wall, the at last one

second intermediate support having a shaft support surface

disposed between the first and second side wall, the at least

one second intermediate support being offset from the first

intermediate support in a direction transverse to the

direction of belt travel and disposed in facing relation to

the first intermediate support.

10. Belt module according to claim 9, wherein the second

intermediate support is disposed in mirror image relation to

the first intermediate support.

11. Belt module according to claim 9 or 10, wherein the

shaft support surface comprises an arcuate portion.

12. Belt module according to oﬁe of claims 9 to 11, wherein

the at least one shaft 1s disposed between the at least one

first intermediate support and the at least one second

intermediate support.

13. Belt module according to one of claims 9 to 12, whereiln

the at least one first intermediate support further comprises

a top surface disposed substantially parallel to the upper

—

surface of the intermediate section.
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14. Belt module according to one of claims 9 to 13, whereiln

the first and second side walls of the at least one first

intermediate support member are substantially parallel.

15. Belt module according to one of claims 9 to 14, wherein

the first and second side walls of the at least one first

intermediate support member are disposed substantially

perpendicular to the upper surface of the intermediate

10 section.

16. Method of forming a low back pressure belt module

comprising:

providing a base portion having an intermediate section

15 with an upper surface;

providing a first plurality of link ends each having

opposed side walls providing the first link ends with a first

transverse thickness connected to the intermediate section at

a first proximal portion and extending from the 1lntermediate

20 section in a direction of belt travel to a first distal
portion at the link ends, wherein the first link ends each

have a first opening through the thickness between and to the

opposed side walls;

providing a second plurality of link ends each having
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opposed side walls providing the second link ends with a

second transverse thickness connected to the intermediate
section at a second proximal portion and extending from the
intermediate section in a direction opposite to the first
link ends to a second distal portion at the link ends,
wherein the second link ends each have a second opening

through the thickness between and to the opposed side'walls;

providing first and second shaft support members

extending upward from the base portion and having openings

for receiving a shaft;

providing at least one shaft extending between the first

and second shaft support members and supported thereon;

providing a plurality of rollers mounted for rotation on

p—

each of the shafts;

providing at least one first intermediate support having

3 first side wall and a second side wall, the first side wall

having a length greater than the second side wall, the at

least one first intermediate support having a shaft support

surface disposed between the first and second side wall; and,
providing at least one second intermediate support

having a first side wall and a second side wall, the first

side wall having a length greater than the second side wall,

the at last one second intermediate support having a shaft

support surface disposed between the first and second side
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wall, the at least one second intermediate support being

offset from the first intermediate support in a direction

transverse to the direction of belt travel and disposed in

facing relation to the first intermediate support.
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