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A module having a flat top construction with a planar deck extending to opposed link ends provided with pivot rod openings. The
pivot rod openings are oval-shaped with the longitudinal axis of the oval aligned at a 45° angle with respect to and toward the
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(57) Abrege(suite)/Abstract(continued):

planar surface of the deck. The link ends have a proximal, planar upper surface portion extending from the deck and forming into a
distal, curved upper surface portion beginning at a position almost vertically aligned with the outer longitudinal extent of the oval
pivot rod openings. The distal portion of the link ends has an inwardly angled, planar outer surface extending downwardly from the
curved upper surface portion to a position substantially horizontally coplanar with a lower extent of the pivot rod openings and then
to an inwardly curved surface leading to a planar bottom of the link ends. The inner portion of the link ends curves upwardly to a

planar bottom surface of the deck. The deck has a concave surface between link ends which serves to receive a link end of a
succeeding connected module.
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ABSTRACT

A module having a flat top construction with a planar deck
extending to opposed link ends provided with pivot rod openings.
The pivot rod openings are oval-shaped with the longitudinal axis
of the oval aligned at a 45° angle with respect to and toward the
planar surface of the deck. The link ends have a proximal,
planar upper surface portion extending from the deck and forming
into a distal, curved upper surface portion beginning at a position
almost vertically aligned with the outer longitudinal extent of the
oval pivot rod openings. The distal portion of the link ends has
an inwardly angled, planar outer surface extending downwardly
from the curved upper surface portion to a position substantially
horizontally coplanar with a lower extent of the pivot rod openings
and then to an inwardly curved surface leading to a planar bottom
of the link ends. The inner portion of the link ends curves
upwardly to a planar bottom surface of the deck. The deck has
a concave surface between link ends which serves to receive a
link end of a succeeding connected module.
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FLAT TOP OPEN HINGE MODULE

FIELD OF INVENTION
The present invention relates to conveyor belts, particularly plastic
modular conveyor belts used primarily in the food industry.

BACKGROUND OF THE INVENTION

Because they do not corrode, are light weight, and are easy to
clean, unlike metal conveyor belts, plastic conveyor belts are used widely,
especially in conveying food products. Modular plastic conveyor belts are
made up of molded plastic modular links, or belt modules, that can be
arranged side by side in rows of selectable width. A series of spaced apart
link ends extending from each side of the modules include aligned
apertures to accommodate a pivot rod. The link ends along one end of a
row of modules are interconnected with the link ends of an adjacent row.
A pivot rod journaled in the alighed apertures of the side-by-side and end-
to-end connected modules forms a hinge between adjacent rows. Rows
of belt modules are then connected together to form an endless conveyor
belt capable of articulating about a drive sprocket.

Solid or flat top modular plastic conveyor belts are often used in the
food industry for meats, fish, or other products that drip or tend to drop
crumbs or particles. Solid top belts typically have link ends of a
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shape that tapers in width from top to bottom, so that
although the top of the belt can present a smooth, flat
surface with very small gaps at the intercalated
connection of the link ends, the link ends are spaced
apart at the bottom of the belt, and gaps also open up
when the belt travels around a sprocket, bending the
pivot junctures. This provides the ability to clean the
gaps between the link ends, which is particularly
important in the food industry. Steam or hot water,
which may include cleaning agents and disinfectants, can
be used to clean the spaces between the link ends as the
belt travels over a sprocket and changes direction. In
some instances, cleaning occurs on the return portion of
the belt from the reverse side. In each module, the
link ends of at least one row are tapered for this
purpose, with the top surface of each link end
essentially being rectangular so as to fill in a
rectangular gap formed by intercalated link ends of the
next module. When the pivot junctures flex to an
angular configuration, gaps open up between the link
ends, exposing the connecting rod to some extent.

| What 1s needed is a module design having a shape
that causes the gaps between the links to change their
shape when the modules pass over a sprocket yet also
provides a link end geometry that is designed for

optimal engagement with the teeth on the drive sprocket.

SUMMARY OF THE INVENTION

The present invention meets the above-described
need by providing a module having a flat top
construction with a planar deck extending to opposed
link ends provided with pivot rod openings. The pivot

rod openings are oval-shaped with the longitudinal axis
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of the oval aligned at a 45° angle with respect to and
toward the planar surface of the deck. The link ends
have a proximal, planar top surface extending from the
deck and forming into a distal, curved portion beginning
at a position almost vertically aligned with the outer
longitudinal extent of the oval pivot rod openings. The
distal portion of the link ends has an inwardly angled,
planar outer surface extending downwardly from the
curved upper surface portion to a position substantially
horizontally coplanar with a lower extent of the pivot
rod openings and then to an inwardly curved surface
leading to a planar bottom of the link ends. The inner
portion of the link ends curves upwardly to a planar
bottom surface of the deck. The deck has a concave
surface between link ends which serves to receive a link

end of a succeeding connected module.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention is illustrated in the drawings in
which like reference characters designate the same or

similar parts throughout the figures of which:

Fig. 1 is a top plan view of a belt module of the

present invention;
Fig. 2 is a bottom plan view of the module of Fig. 1;

Fig. 3 is a partial bottom perspective view of the belt

module;

Fig. 4 is a bottom plan view of the modular belt of the

present invention;
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Fig. 5 is a detailed bottom plan view of a section of

the belt shown in Fig. 4;

Fig. 6 is a cross-sectional side elevational view of the

belt of the present invention as it passes over a
sprocket; and,

Fig. 7 is a view of the bottom of the belt taken along
lines 7-7 of Fig. 6.

DETAILED DESCRIPTION

Referring to Figs. 1-7 and initially to Fig. 1, a
belt module 10 of the present invention includes a
planar deck 13 extending to opposed link ends 16, 19.
The link ends 16, 19 are offset along an axis disposed
transverse to the direction of belt travel indicated by
arrow 22. The offset provides substantially
rectangular openings 23 that receive link ends 16, 19
from an adjacent module 10. The configuration of the
link ends 16, 19 provides for intercalating the link
ends 16, 19 of adjacent modules such that the top of the
belt can present a smooth, flat surface with very small
gaps at the intercalated connection of the link ends.

In Fig. 2, the bottom of the module 10 is shown.
The bottom surface 30 of the planar deck 13 is also
planar and extends between link ends 16, 19. The deck
13 has a concave surface 33 between link ends 16, 19
that serves to receive a link end 16, 19 of an adjacent
module 10.

Each link end 16, 19 has a first end 36 facing
toward the deck 13 and a second end 39 facing in the
opposite direction. The first end 36 curves away from

the deck and tapers inwardly from a first width 40 near
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the deck to a second width 41. The first end 36 joins with the bottom
surface 30 of the deck 13 by means of a curved end 43. A curved section
45 extends from the first end 36 to a planar bottom surface 47 of the link
end. From the first end 36 to the second end 39 across the bottom
surface 47 of the link ends, 16, 19; the width increases from the narrower
width 41 at the first end 36 to a larger width 50 at the second end 39. A
side wall portion 52 (Fig. 3) of the first end 36 extends substantially
perpendicular to the bottom surface 30. The planar bottom surface 47 of
the link end 16, 19 extends to a curved portion 53 that merges with the
second end 39 facing outward. The second end 39 has a substantially
planar wall 54 that is disposed perpendicular to the bottom surface 30.
The wall 54 extends to a portion 59 that curves downward and extends to
the surface 57.

Turning to Fig. 3, the link ends 16, 19 have openings 40 that are
disposed perpendicular to the direction of belt travel indicated by arrow 22.
The openings 40 are oval-shaped and angled at approximately forty-five
degrees with respect to the planar deck 13 as disclosed in U.S. Patent No.
6,305,530 issued October 23, 2001 which is assigned to the assignee of
the present invention, the disclosure of which may be referred to for further
details. As shown in Fig. 2, the second end 39 of the link ends 16, 19 that
faces outward has a width 50 that is almost equal to the width of the entire
link end 16, 19. Accordingly, the second end 39 provides a wide surface
for engagement with the teeth (not shown) on the drive sprocket 55 (Fig.
6).

The link ends 16, 19 have a proximal, planar top
surface 57 (Fig. 1) extending from top surface 58 (Fig.



SEN
CA 02388945 2002-06-04

1) of the deck 13 and forming into a distal, curved top
surface portion 59 (Fig. 1) beginning at a position
almost vertically aligﬁed with the outer longitudinal
extent of the oval pivot rod openings 40. The distal
portion.of the link ends 16, 19 extends to the planar
outer surface 39 extending downwardly from the curved
upper surface portion 59 to a position substantially
horizontally coplanar with a lower extent of the pivot
rod openings 40 and then to the portion 54 and inwardly
curved surface 53 leading to the planar bottom surface
47 of the link ends 16, 19.

An inner portion 61 of the link ends 16, 19 curves
upwardly to the planar bottom surface 30 of the deck 13.

In Fig. 4, the underside of a modular belt 60 '
containing the belt modules 10 of the present invention
is shown. A pivot rod 63 extends through the
alternating link ends 16, 19 of adjacent modules 10.
The belt 60 is shown in the form that it takes when the
belt 60 is moving along a straight section of the
conveying path. At this position, the top surface of
the belt presents a smooth flat surface with very little
if any open space between the adjoining modules 10. As
shown, the link ends 16, 19 are tapered from the second
end 39 to the first end 36 such that the link ends 16,
19 provide openings for cleaning yet maintain almost a
full width at the second end 39 for engaging with the
teeth of the drive sprocket 55.

Turning to Fig. 5, a detailed cross-section of the
bottom of the belt 60 is shown. The tapering of the
first end 36 of the link ends 16, 19 provides openings
65 around the pivot rods 63 between the link ends 16,
19. Although the pivot rod 63 is exposed, there is very
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little if any opening through the top surface of the
belt 60.

In Figs. 6-7, the belt 60 is shown as it passes
over the drive sprocket 55. As best shown in Fig. 7,
when the belt modules 10 flex to an angular
configuration, gaps 70 open up between the link ends 16,
19, increasing the exposure of the connecting rod 63.
Because the gap between the links gets larger, pinched
residual food matter will be released in this position.

Accordingly, the present invention provides a
module design having a shape that causes the gaps
between the links to change their shape when the modules
10 pass over a sprocket 55 yet also provides a link end
geometry that is designed for optimal engagement with
the teeth on the drive sprocket 55.

While the invention has been described in
connection with certain preferred embodiments, it is not
intended 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 as may be included within the spirit and
scope of the invention as defined by the appended

claims.
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What is claimed is:

1. A belt module, comprising:

a planar deck having opposed end walls, opposed side walls, a top surface and
a bottom surface, the planar deck having a substantially rectangular shape;

a first plurality of link ends extending from the planar deck in a direction of belt
travel; and,

a second plurality of link ends extending from the planar deck in a direction
opposite to the first link ends, the second link ends being offset from the first link ends
such that adjacently positioned belt modules are capable of intercalating so that the first
link ends of one belt module fit into spaces defined between the second link ends of an
adjacent module; wherein the first and second link ends have a top surface that is
substantially coplanar with the top surface of the planar deck, the top surface of the first
and second link ends having a first width, the first and second link ends having a first
end and a second end connected by a planar bottom surface that is disposed
substantially parallel to the deck, the first end of the bottom surface having a width that
is less than the width of the second end of the bottom surface, the top surface of the first
and second link ends having a larger width than the bottom surface of the first and
second link ends, the first and second link ends having openings defined therein, the
openings disposed substantially perpendicular to the direction of belt travel.

2. The belt module of claim 1, wherein the bottom surface of the link ends is tapered
between the first end and the second end.

3. The belt module of claim 1, wherein the top surface of the deck forms into a distal
curved portion beginning at a position in substantial vertical alignment with an outer
longitudinal extent of the pivot rod opening.

4. The belt module of claim 1, wherein the distal portion of the link ends has a planar
outer surface extending substantially downward from a curved top surface portion to a
position horizontally coplanar with a lower extent of the pivot rod openings.
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5. The belt module of claim 4, wherein the planar outer surface is substantially
perpendicular to the deck.
6. The belt module of claim 4, wherein the planar outer surface is angled inward
toward the deck.
7. The belt module of claim 1, wherein the deck has a concave surface disposed
between the link ends.
8. The belt module of claim 1, wherein the first end of the link end has a side wall

disposed substantially perpendicular to the deck, the side wall extending to the deck, the
side wall having a first portion with a width that is less than the width of a second portion
adjacent the deck, the bottom surface of the link ends being tapered between the first

end and second end from a narrower portion at the first end to a wider portion at the
second end.

9. A modular belt, comprising:

a plurality of belt modules having a planar deck having opposed end walls,
opposed side walls, a top surface and a bottom surface, the planar deck having a
substantially rectangular shape;

a first plurality of link ends extending from the planar deck in a direction of belt
travel; and,

a second plurality of link ends extending from the planar deck in a direction
opposite to the first link ends, the second link ends being offset from the first link ends
such that adjacently positioned belt modules are capable of intercalating so that the first

link ends of one belt module fit into spaces defined between the second link ends of an
adjacent module;
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wherein the first and second link ends have a top surface that is substantially

coplanar with the top surface of the planar deck, the top surface of the first and second
link ends having a first width, the first and second link ends having a first end and a
second end connected by a planar bottom surface that is disposed substantially parallel
to the deck, the first end of the bottom surface having a width that is less than the width
of the second end of the bottom surface, the top surface of the first and second link ends
having a larger width than the bottom surface of the first and second link ends, the first
and second link ends having openings defined therein, the openings disposed
substantially perpendicular to the direction of belt travel; and,

a plurality of pivot rods disposed through the first and second pivot rod openings

such that the belt modules are intercalated and the adjacent belt modules are interlinked
into adjacent hinged rows.

10.  The belt module of cIafm 9, wherein the bottom surface of the link ends is tapered
between the first end and the second end.

11. The belt module of claim 9, wherein the first end of the link end has a side wall
disposed substantially perpendicular to the deck, the side wall extending to the deck, the
side wall having a first portion with a width that is less than the width of a second portion
adjacent the deck, the bottom surface of the link ends being tapered between the first

end and second end from a narrower portion at the first end to a wider portion at the
second end.

12.  The belt module of claim 9, wherein the top surface of the deck forms into a distal

curved portion beginning at a position in substantial vertical alignment with an outer
longitudinal extent of the pivot rod opening.
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13.  The belt module of claim 9, wherein the distal portion of the link ends has a planar
outer surface extending substantially downward from a curved top surface portion to a
position horizontally coplanar with a lower extent of the pivot rod openings.

14. The belt module of claim 13, wherein the planar outer surface is substantially
perpendicular to the deck.

15. The belt module of claim 13, wherein the planar outer surface is angled inward
toward the deck.

16. The belt module of claim 9, wherein the deck has a concave surface disposed
between the link ends.

17. A method of configuring a modular belt, comprising:

providing a plurality of belt modules having a planar deck having opposed end
walls, opposed side walls, a top surface and a bottom surface, the planar deck having
a substantially rectangular shape;

a first plurality of link ends extending from the planar deck in a direction of belt
travel; and,

a second plurality of link ends extending from the planar deck in a direction
opposite to the first link ends, the second link ends being offset from the first link ends
such that adjacently positioned belt modules are capable of intercalating so that the first
link ends of one belt module fit into spaces defined between the second link ends of an
adjacent module;

wherein the first and second link ends have a top surface that is substantially
coplanar with the top surface of the planar deck, the top surface of the first and second
link ends having a first width, the first and second link ends having a first end and a
second end connected by a planar bottom surface that is disposed substantially parallel
to the deck, the first end of the bottom surface having a width that is less than the width
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of the second end of the bottom surface, the top surface of the first and second link ends
having a larger width than the bottom surface of the first and second link ends, the first
and second link ends having openings defined therein, the openings disposed
substantially perpendicular to the direction of belt travel, and a plurality of pivot rods
disposed through the first and second pivot rod openings such that the belt modules are
intercalated and the adjacent belt modules are interlinked into adjacent hinged rows;
and,

placing pivot rods through the first and second pivot rod openings in adjacent belt
modules such that the first and second link ends of the adjacent belt modules are
intercalated and the adjacent belt modules are interlinked into adjacent hinged rows to
form an endless beit capable of articulating about a drive sprocket.

18. The method of claim 17, wherein the bottom surface of the link ends is tapered
between the first end and the second end.

19. The method of claim 17, wherein the first end of the link end has a side wall
disposed substantially perpendicular to the deck, the side wall extending to the deck, the
side wall having a top portion with a width that is less than the width of a bottom portion
adjacent the deck, the bottom surface of the link ends being tapered between the first

end and second end from a narrower top portion at the first end to a wider top portion
at the second end.

20. The method of claim 17, wherein the top surface of the deck forms into a distal
curved portion beginning at a position in substantial vertical alignment with an outer
longitudinal extent of the pivot rod opening.

21.  The method of claim 17, wherein the distal portion of the link ends has a planar
outer surface extending substantially downward from a curved top surface portion to a
position horizontally coplanar with a lower extent of the pivot rod openings.
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22. The method of claim 21, wherein the planar outer surface is substantially
perpendicular to the deck.

23. The method of claim 21, wherein the planar outer surface is angled inward toward
the deck.

24. The method of claim 17, wherein the deck has a concave surface disposed
between the link ends.
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