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(57) Abstract

A method of curing large endless track rubber belts uses a multi—platen mold assembly (3) with a pair of fully supporting indexing

wheels (8), non—preformed lug preparation and a postforming cavity pressure reduction to provide cured tracks with non—-deformed reinforcing
members while avoiding the extrusion of rubber compound out of the ends of the molds. Also provided is an apparatus for curing large

endless track belts having fully supporting indexing wheels (8).
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1
IMPROVED METHOD TO CURE ENDLESS TRACK BELTS

AND APPARATUS THEREFOR

Field of the Invention

This invention relates to the curing of large endless track belts such as are illustrated
in U.S. Patent Nos. 4,721,498; 5,211,609; 5,575,729 and 5,536,464.
Background of the Invention

The use of double platen presses for curing endless belts and conveyor belts has been
known for some time. Two major problems were generally encountered, the containment of
the rubber within the molds and the movement of the reinforcement within the belts such as
tension members. In U.S. Patent No. 5,110,274, there 1s disclosed a mold for vulcanizing
cogged V-belts including cooling water ports at each end of the mold and also cog peak
cavities at each end which are narrower than the central part of the mold. In U.S. Patent No.
5,536,464, there 1s described a set of molds and subplates and a method of curing rubber
track. The first mold has cooling water ports at each end to provide a plurality of semi-
vulcanized lugs at each end with fully vulcanized lugs between. The second set of molds have
no cooling ports and the process 1s designed to have the semi-vulcanized lugs from adjacent
sections within the cavities of the second set of molds. The apparatus and method of the ‘464
patent are complicated and tedious.

Summary of the Invention

The present invention provides a much simpler method of curing rubber track belts
using a minimum of equipment and with a fewer number of steps. In accordance with the
practice of the present invention, there 1s provided a method for curing an endless track belt
comprising: a) providing a pair of upper and lower heated mold assemblies (A,B) having an
entrance end, an exit end, cooling water ports at each end, outer tread lug cavities in one half

of a mold assembly, inner guide lug cavities 1n the other half of the mold assembly and a pair

of fully supporting indexing wheels on opposing ends of the mold assemblies (A,B); b)

- placing a green track belt carcass in between the mold halves and around the indexing wheels,

the green track belt carcass having a slab of tread lug compound built up on the outer surface
thereof; wherein the slab stock i1s applied as single pieces or a continuous sheet of rubber
repeatably wrapped around the outer surface; ¢) placing non-pretformed slugs of inner guide
lug compound in the inner guide lug cavities of the upper mold assembly (A) and on the
carcass opposite the guide lug cavities of the lower mold assembly (B); d) turning on the

water to all the cooling ports; ) closing the mold halves at such a designated high pressure to

form the tread lugs and inner guide lugs in a series of
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2
alternating bumps between high pressure and a much lower or no pressure to form the lugs; f)

applying a constant lower pressure to allow the lugs to expand into the cavities and the mold
halves to separate until a first heat 1s complete: g) opening the mold halves and indexing the
belt a distance x which 1s less than the length of the molds until the lugs that were formed in
the cavities neXt to the cold entrance end are aligned with the cavities at the exit end; h)
shutting off the cooling water port at the exit end of the molds; 1) placing additional slugs of
inner guide lug compound 1n the empty cavities of the upper mold (A) and on the carcass
opposite the empty cavities of the lower mold (B) and repeating steps €, f and g for a second
and subsequent heats prior to the final heat, proceeding to step (j) for a final heat; j) prior to
applying the final heat shutting off the cold water port to the entrance ends of the mold
halves; k) placing additional slugs of inner guide lug compound 1n the empty cavities of the
upper mold (A) and on the carcass opposite the empty cavities of the lower mold (B) and
repeating steps € and f to form the final track belt; and 1) opening the mold halves and
removing the track belt from the mold assemblies (A,B). '

There 1s also provided a method for curing an endless track belt comprising:
providing a pair of upper and lower heated mold assemblies (A,B) having an entrance end, an
exit end, cooling water ports at each end, outer tread lug cavities 1n one half of a mold
assembly, inner guide lug cavities in the other half of the mold assembly and a pair of fully
supporting indexing wheels on opposing ends of the mold assemblies (A,B); a) placing a
green track belt carcass i between the mold halves and around the indexing wheels, the green
track belt carcass having a slab of tread lug compound built-up on the outei' surface and a slab
of inner guide lug compound built-up on the inner surface thereot; wherein the slab stocks are
applied as single pieces or as a continuous sheet of rubber repeatably wrapped around the
outer and inner surfaces; b) turning on the water at all cooling ports; ¢) closing the mold
halves at such a designated high pressure to form the tread lugs and inner guide lugs 1n a
series of alternating bumps between high pressure and a much lower or no pressure to form
the lugs ; d) applying a constant lower pressure to allow the lugs to expand into the cavities
and the mold halves to separate until a first heat 1s complete; €) opening the mold halves and
indexing the belt a distance x which 1s less than the length of the molds until the lugs that
were formed in the cavities next to the cold entrance end are aligned with the cavities at the
exit end; f) shutting off the cooling water port at the exit end of the mold halves; g) repeating
steps ¢, d and e to form a second and subsequent heats prior to the final heat, proceeding to

step (h) for a final heat; h) prior to applying the final heat shutting off the cooling water port
at the entrance end of the mold halves; 1) repeating steps ¢ and d to

form the final belt; and )) openiﬁg the mold halves and removing the track belt from the mold

assemblies.
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Furthermore, there 1s provided a method of curing an endless track belt comprising:
a) providing a pair of upper and lower heated mold assemblies (A,B) having an entrance end,
an exit end, cooling water ports at each end, outer tread lug cavities in one half of a mold
assembly, inner guide lug cavities in the other half of the mold assembly and a pair of fully
supporting indexing wheels on opposing ends of the mold assemblies (A,B); b) placing a
green track belt carcass in-between the mold halves and around the indexing wheels; c)
placing non-preformed slugs of mner lug compound in the mnner guide lug cavities of the
upper mold assembly (A) and on the carcass opposite the guide lug cavities of the lower mold
assemblies (B) and slugs of tread lug compound in the tread lug cavities of the lower mold
assembly (A) on the carcass opposite the tread lug cavities of the upper mold assemblies (A);
d) turning on the water to all cooling ports; €) closing the mold halves at such a designated
high pressure to form the tread lugs and guide lugs in a series of alternating bumps between
high pressure and a mﬁch lower or no pressure to form the lugs; f) applying a constant lower
pressure to allow the lugs to expand into the cavities and the mold halves to separate until a
first heat is complete; g) opening the mold halves and indexing the belt a distance x which 1s
less than the length of the molds until the lugs that were formed 1n the cavities next to the
cold entrance end are aligned with the cavities at the exit end; h) shutting off the cooling
water port at the exit end of the molds; 1) placing additional slugs of guide lug compound in
the empty cavities of the upper mold (A) and on the carcass opposite the empty cavities of the
lower mold (B) and placing additional slugs of tread lug compound in the empty cavities of
the lower mold (B) and on the carcass opposite the empty cavities of the upper mold
(A) and repeating steps e, f and g for a second and subsequent heats prior to the final heat,
proceeding to step (j) for a final heat; ) prior to applying the final heat shutting oft the cold
water port to the entrance ends of the mold halves; k) placing additional slugs of guide lug
compound in the empty cavities of the upper mold (A) and on the carcass opposite the empty
cavities of the lower mold (B) and placing additional slugs of tread lug compound 1n the
empty cavities of the lower mold (B) and on the carcass opposite the empty cavities of the
upper mold (A) and repeating steps e and f to form the final track belt; and 1) opening the

mold halves and removing the track belt from the mold assemblies.

Furthermore, there is also provided an apparatus for curing large endless rubber track

~ belts having: a) a pair of double platen mold assemblies (A,B) having outer tread lug

cavities, inner guide lug cavities, entrance ends, exit ends and cooling water ports at each

end; b) pressure cylinders to impart a cavity pressure of 1.4 MPa to 8.4 MPa; and c)fully

supporting indexing wheels; wherein the indexing wheels provide support across an entire
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width of the belt with a force sufficient to maintain an even tension across the width of the
belt to support an nner reinforcement and inhibit movement during a curing cycle, the
apparatus characterized by; an indexing wheel having a round drum with removable shelves
and secondary support surfaces, the removable shelves providing support for the green belt
carcass that is tensioned prior to and during a first heat, absent the presence of inner guide
lugs and; wherein the shelves are removed after the first heat, when inner guide lugs are

present, to allow the mner guide lugs to enter the cavity and the bottom

of the guide lugs are supported 'by the secondary surface.

Brief Description of the Drawings

Figure 1 1s an elevational cross-sectional view of the apparatus used in the method of
the present invention, showing the finished track in phantom lines.

Figure 2 shows the apparatus of Figure 1 with a built-up carcass and guide lug slugs
added prior to the first heat cycle.

Figure 3 shows the condition of the apparatus during the first heat cycle.

Figure 4 illustrates the indexing of the track belt after the first heat cycle and

preparation for the second heat cycle.

Figure 5 illustrates the mold assemblies closed during the second heat cycle.

Figure 6 is a cross-sectional view of that portion of the track and fully supporting

indexing wheel taken along line 6-6 of Figure S.
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Figures 7(a) and 7(b) illustrate a cross-sectional view of an alterative embodiment of an

indexing wheel similar to Figure 6.

Description of the Invention

The mvention comprises a method of curing elastomeric endless track belts while solving
the problems of the prnor art methods of having the elastomers flow out of the sides and the ends
of the molds as well as within the carcass of the track belt, thereby causing movement of the
inner reinforcement. The method provides a pair of upper A and lower B mold assemblies
having entrance ends and exit ends with cooling water ports 4.5 at each end. There are outer
tread lug cavities 2 on one-half of each of the mold assemblies and inner guide lug cavities 1 in
the other half of the mold assemblies. At each opposing end of the mold assemblies are located
fully supporting index wheels 8 as illustrated in Figures 6 and 7 which maintain an even tension
across the width of the belt.

Inner guide lug cavities 1 are located in one-half of the molds while outer tread lug
cavities 2 are located in the other half of the molds. The exit end cooling water ports 4 and the
entrance end cooling water ports 5 are located such as to maintain a selected number of cavities
below 100 C in order to prevent full vulcanization of the predetermined number of the guide lug
cavities 1 and tread lug cavities 2.

A green track belt carcass 7 similar to that disclosed in U.S. Patent Nos. 5,211,609 and
5,575,729 generally having a longitudinal cable reinforcement (shown as reference numeral 12 in
Figures 6 and /b) is provided and placed around the indexing wheels 8 between the mold cavities
1 and 2. There are several ways to provide the compound for filling the tread lugs 2 and the
guide lugs 1. Slugs of the compounds can be provided either as non-premolded extruded pieces
which are cut to length, approximately the shape of the lug cross-sectional contour. At the ends
they are cut on a bias to more approximate the ends of the cavities, or the slugs may be
premolded similar to what 1s illustrated in U.S Patent No. 5,536,464. Another way to provide
lug compounds to the inner surface of the carcass or the outer surface of the carcass is to buildup
the surface of the carcass with slab stock applied either as single pieces or as a continuous sheet
of rubber repeatedly wrapped around either the inner or outer surface of the green belt. The
preferred method 1n the instant invention is to use a built-up slab of compound for the outer tread

lug and to use non-premolded compound slugs for the inner guide lugs.
The indexing wheels 8 are fully supporting in that they maintain an even tension across

the width of the belt to support the inner reinforcement 12 and not allow it to move during the

curing operation. Figure 6 illustrates one embodiment of the indexing wheel 8 having wheel bars
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13 which cover the entire bottom surface of the inner surface of the belt 7 except for the lug 11,
while Figures 7a and /b illustrate an indexing wheel 8 having a round drum 15 with removable
shelves 16 and secondary support surfaces 17. The removable shelves 16 provide support for the
green belt carcass that 1s tensioned prior to and during the first heat, absent the presence of inner
guide lugs. The shelves 16 are removed after the first heat, when inner guide lugs are present, to
allow the inner guide lugs to enter the cavity and the bottom of the guide Iugs 11 are supported by
the secondary surface 17.

The fully supporting indexing wheels 8 maintain a force on the green track belt 7 of (.14
MPa to 3.5 MPa, preferably 0.17 MPa to 5.2 MPa during the curing cycle.

With the green belt carcass 7 having a slab 9 of tread lug compound built-up thereon is
between the mold halves, non-preformed slugs of inner guide lug compound 10 are placed in the
inner guide lug cavities of the upper mold assembly A and on the carcass 7 opposite the guide lug
cavities 1 of the lower mold assembly B. Cooling water is turned on to both the exit end water
ports 4 and the entrance water ports 5. Curing is provided by platens 3 at temperatures of 95°C
to 165°C. Pressure 1s provided by pressure cylinders 6 and pressure is applied in a series of
bumps which may be defined by applying the pressure for a predetermined amount of time
followed by releasing the pressure either to no pressure or a somewhat lower pressure than the
initial high pressure. This bumping action goes to carefully form the outér tread lugs 14 and the
inner guide lugs 11 while preventing distortion or damage to the lug compounds. Cavity pressure
during this bumping action can range from 1.4 MPa to 8.4 MPa, while a range of 2 MPa - 3.3
MPa i1s preferred. Following the series of bumps, a constant lower pressure is applied to allow
the lugs to expand into the cavities and to allow the molds to separate or gap in order to prevent
the flow of the compound out of the ends of the mold. This lower pressure can range between
0.35 MPa - 1.3 MPa, while 1t 1s preferred that the range be between 0.5 MPa - 1 MPa. This
pressure 1s maintained until the first heat is completed, resulting in the curing of the lugs which
are 1n the central portion of the molds while those cavities which are in the cold regions, at the

ends of the molds, are 1n various states of semi-vulcanization.

After the first heat is completed, the mold halves are separated and the belt is indexed a
distance x which is between 1a and L-na, where a = the pitch length of the inner guide lugs, L is
the length of the mold and n is the number of pitches in the cold end. As such ,the lugs which
were formed in the cavities next to the cold end are aligned with the cavities at the cold exit end
of the molds 4. At this point, the cooling water is shut off the exit ends of the molds 4 in order to

allow for the complete vulcanization of those lugs which were previously at the entrance end for
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the first heat. This condition is allowed to exist for the second to the final heat.

Additional slugs of guide lug compound are placed in the empty cavities of the upper
molds and on the carcass opposite the empty cavities of the lower molds for each of the remaining
heats. For the final heat, the semi-vulcanized lugs from the exit ends of the molds from the first
heat are placed into the entrance cavities of the molds and the cooling water 1s tumed oft the
entrance end cooling water ports (5) in order to allow the completion of the vulcamzation. Each |
heat provides the bumping action at the high pressure to form the lugs followed by the lower
pressure for the completion of the cure cycle. This process has been found to prevent the flow of
material out of the ends of the molds as well as to prevent the distortion of the reinforcement
within the carcass of the belt. After the final heat, the finished track is removed from the mold
assemblies.

As can be appreciated, when using non-preformed lugs for the outer tread, the lugs of the
tread compound are placed on the carcass of the green track belt in the upper mold assembly and

in the tread lug cavities of the lower mold assembly.

Wheel diameter (18) of the indexing wheel is always equal to or less than the thickness

(19) of the center lug mold/platen package. This aids in alignment of the green belt (7) to the

mold cavities and insures that the closing of the lug molds does not cause an overtightening of the

belt. Expanding rollers (20) are provided to disengage the lugs from the cavities during the

indexing operation.

AMENDED SHEET
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CLAIMS
1. A method for curing an endless track belt comprising:
a) providing a pair of upper and lower heated mold assemblies (A,B) having an

entrance end, an exit end, cooling water ports at each end, outer tread lug cavities in one half
of a mold assembly, inner guide lug cavities in the other half of the mold assembly and a pair
of fully supporting indexing wheels on opposing ends of the mold assemblies (A,B);

b) placing a green track belt carcass in between the mold halves and around the
indexing wheels , the green track belt carcass having a slab of tread lug compound built up on
the outer surface thereof; wherein the slab stock is applied as single pieces or a continuous
sheet of rubber repeatably wrapped around the outer surtface;

C) placing non-preformed slugs of inner guide lug compound 1n the mner guide
lug cavities of the upper mold assembly (A) and on the carcass opposite the guide lug cavities
of the lower mold assembly (B);

d) turning on the water to all the cooling ports;

c) closing the mold halves at such a designated high pressure to form the tread
lugs and inner guide lugs in a series of alternating bumps between high pressure and a much

lower or no pressure to form the lugs;

f) applying a constant lower pressure to allow the lugs to expand into the cavities
and the mold halves to separate until a first heat 1s complete:

g) opening the mold halves and indexing the belt a distance x which 1s less than
the length of the molds until the lugs that were formed in the cavities next to the cold
entrance end are aligned with the cavities at the exit end; '

h) shutting off the cooling water port at the exit end of the molds;

1) placing additional slugs of inner guide lug compound in the empty cavities of
the upper mold (A) and on the carcass opposite the empty cavities of the lower mold (B) and
repeating steps e, f and g for a second and subsequent heats prior to the final heat, proceeding

to step (j) for a final heat;
1) prior to applying the final heat shutting off the cold water port to the entrance

ends of the mold halves;
k) placing additional slugs of inner guide lug compound in the empty cavities of
the upper mold (A) and on the carcass opposite the empty cavities of the lower mold (B) and

repeating steps € and f to form the final track belt; and

1) opening the mold halves and removing the track belt from the mold assemblies
(A,B).
2. The method of claim 1 wherein the high pressure 1s between 1.4 MPa -8.4 MPa.
3. The method of claim 1 wherein the high pressure 1s between 2.0 MPa - 3.3 MPa.
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4. The method according to claim 1 wheZein the lower pressure 1s between 0.35 MPa -
1.3 MPa.

5. The method according to claim 2 wherein the lower pressure is between 0.35 MPa-1.3
MPa.

6. The method according to claim 3 wherein the lower pressure is between 0.5 MPa-1.0
MPa.

7. A method for curing an endless track belt comprising:

providing a pair of upper and lower heated mold assemblies (A,B) having an entrance end, an
exit end, cooling water ports at each end, outer tread lug cavities in one half of a mold

assembly, inner guide lug cavities 1n the other half of the mold assembly and a pair of fully

- supporting indexing wheels on opposing ends of the mold assemblies (A,B);

a) placing a green track belt carcass in between the mold halves and around the
indexing wheels, the green track belt carcass having a slab of tread lug compound built-up on
the outer surface and a slab of inner guide lug compound built-up on the inner surface thereof;
wherein the slab stocks are applied as single pieces or as a continuous sheet of rubber

repeatably wrapped around the outer and inner surfaces;
b) turning on the water at all cooling ports;

C) closing the mold halves at such a designated high pressure to form the tread

lugs and inner guide lugs 1n a series of alternating bumps between high pressure and a much

lower or no pressure to form the lugs;

d) applying a constant lower pressure to allow the lugs to expand into the cavities

and the mold halves to separate until a first heat 1s complete;

e) opening the mold halves and indexing the belt a distance x which 1s less than

the length of the molds until the lugs that were formed 1n the cavities next to the cold entrance

end are aligned with the cavities at the exit end;

f) shutting off the cooling water port at the exit end of the mold halves;
g) repeating steps ¢, d and e to form a second and subsequent heats prior to the

final heat, proceeding to step (h) for a final heat;
h) prior to applying the final heat shutting off the cooling water port at the

entrance end of the mold halves;

1) repeating steps ¢ and d to form the final belt; and

1) opening the mold halves and removing the track belt from the mold
assemblies.
8. The method according to claim 7 wherein the high pressure 1s between 1.4 MPa and 8

MPa.




10

15

20

25

30

CA 02290462 2004-10-14

8

9. The method of claim 7 wherein the high pressure 1s between 2.0 MPa - 3.3 MPa.

10.  The method according to claim 7 wherein the lower pressure 1s between 0.35 MPa-
1.3 MPa. '
11.  The method according to claim 8 wherein the lower pressure 1s between 0.35 MPa-
1.3 MPa.
12.  The method according to claim 9 wherein the lower pressure 1s between 0.5 MPa - 1.0
MPa.
13. A method of curing an endless track belt comprising:

a) providing a pair of upper and lower heated mold assemblies (A,B) having an

entrance end, an exit end, cooling water ports at each end, outer tread lug cavities in one half
of a mold assembly, inner guide lug cavities in the other half of the mold assembly and a pair
of fully supporting indexing wheels on opposing ends of the mold assemblies (A,B);

b) placing a green track belt carcass in-between the mold halves and around the
indexing wheels;

C) placing non-preformed slugs of inner lug compound 1n the inner guide lug
cavities of the upper mold assembly (A) and on the carcass opposite the guide lug cavities of
the lower mold assemblies (B) and slugs of tread lug compound in the tread lug cavities of
the lower mold assembly (A) on the carcass opposite the tread lug cavities of the upper mold
assemblies (A);

d) turning on the water to all cooling ports;

c) closing the mold halves at such a designated high pressure to form the tread

lugs and guide lugs in a series of alternating bumps between high pressure and a much lower

or no pressure to form the lugs;

f) applying a constant lower pressure to allow the lugs to expand into the cavities
and the mold halves to separate until a first heat 1s complete;

g) opening the mold halves and indexing the belt a distance x which 1s less than
the length of the molds until the lugs that were formed in the cavities next to the cold
entrance end are aligned with the cavities at the exit end;

h) shutting off the cooling water port at the exit end of the molds;

1) placing additional slugs of guide lug compound in the empty cavities of the
upper mold (A) and on the carcass opposite the empty cavities of the lower mold (B) and
placing additional slugs of tread lug compound in the empty cavities of the lower mold (B)

and on the carcass opposite the empty cavities of the upper mold
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(A) and repeating steps e, f and g for a second and subsequent heats prior to the final heat,
proceeding to step (J) for a final heat;

1) prior to applying the final heat shutting off the cold water port to the entrance
ends of the mold halves; '

k) placing additional slugs of guide lug compound in the empty cavities of the
upper mold (A) and on the carcass opposite the empty cavities of the lower mold (B) and
placing additional slugs of tread lug compound 1n the empty cavities of the lower mold (B)
and on the carcass opposite the empty cavities of the upper mold (A) and repeating steps e

and f to form the final track belt; and

1) opening the mold halves and removing the track belt from the mold

assemblies.

14.  The method according to claim 13 wherein the high pressure i1s between 1.4 MPa and

8 MPa.
15.  The method of claim 13 wherein the high pressure 1s between 2.0 MPa-3.3 MPa.

16.  The method according to claim 13 wherein the lower pressure 1s between 0.35 MPa -
1.3 MPa.
17.  The method according to claim 14 wherein the lower pressure 1s between 0.35 MPa -
1.3 MPa.
18.  The method according to claim 15 wherein the lower pressure 1s between 0.5 MPa -
1.0 MPa.
19.  An apparatus for curing large endless rubber track belts having:

a) a pair of double platen mold assemblies (A,B) having outer tread lug cavities ,

inner guide lug cavities, entrance ends, exit ends and cooling water ports at each end;

b) pressure cylinders to impart a cavity pressure of 1.4 MPa to 8.4 MPa; and

C) fully supporting indexing wheels; wherein the indexing wheels provide
support across an entire width of the belt with a force sufficient to maintain an even tension
across the width of the belt to support an inner reinforcement and mhibit movement during a

curing cycle, the apparatus characterized by;

an indexing wheel having a round drum with removable shelves and secondary
support surfaces, the removable shelves providing support for the
green belt carcass that is tensioned prior to and during a first heat, absent the presence of
inner guide lugs and; wherein the shelves are removed after the first heat, when inner guide

lugs are present, to allow the inner guide lugs to enter the cavity and the bottom
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of the guide lugs are supported by the secondary surface.

20.  The apparatus according to claim 19 wherein the force applied by the fully supporting
indexing wheels 1s 0.14 MPa to 3.5 MPa.
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