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(57) Abstract: A belt (10) having an elastomeric body (11) and
tensile cord (13) embedded there n. The tensile cord comprises a
polyamide 4.6 non-twisted strand inner core with an outer sheath
of polyester strands wound about the inner core. The modulus of
he belt is in the range of approximately 1200 N/mm to 4000 N/mm.
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Title
Belt

Field of the Invention

The invention relates to a power transmission belt and
more particﬁlarlyito a low modulus belt having a core spun

nylon and polyesterwtensile member.

Background of the Invention

Power transmission belts are widely used to transmit
rotary power. A belt is generally installed between a
driver and driven pulley, such as 1in the case of an
accessory belt drive on a vehicle engine. \

The belt comprises 'a tensile cord embedded in an
elastomeric material. The tensile cord, or cords, are
oriented parallel to a longitudinal axis in order to
maximize a load carrying capability. The tensile cord 1is
wound on a belt build in a continuous manner during
fabrication.

Power transmission belts must possess sufficient
tensile strength to allow a required torque, and load, to
be transmitted between pulleys.

A belt having a high tensile strength also will
generally have a commensurately high modulus. ‘A belt
having a high modulus will be relatively stiff. Further,
installation of a prior art high modulus belt requires
moveable axis pulleys.

A low modulus belt may be used in situations where the
torque to be transmitted is less than that required for a
high load application. Low modulus belts are fabricated

using tensile cords with a predetermined preload, or little
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or no preload. They may be fabricated using tensile cords
having a twist as well. The material selected £for the
tensile cord will have the greatest effect on the modulus
of the belt. Polyamide 4.6 is known for such use.

Representative of the art is EP 0 625 650 to Gates
that discloses a low modulus belt having a tensile coxd
wound with & preload in a longitudinal direction.

Also representative of the art is US 6,033,331 to
Winnigger et al. (2000) which discloses a belt 'having a
supporting structure suich that the belt exhibits an average
stress—-elongation slope ranging from 12 to 20 daN/% of
elongation per width centimeter.

The prior art teaches use of a tensile cord comprising
only polyamide 4.6 twisted strands. Use of a single
material for the tensile cord limits the modulus range for
a belt.

What 1s needed 1is a belt having a tensile cord
comprising a polyamide 4.6 non-twisted strand inner core
with an outer strand of polyester wound about the inner
core. What is needed is a belt having a modulus in the
range of approximately 1200 N/mm to 4000 N/mm. The present

invention meets these needs.

Summary of the Invention

The primary aspect of the invention is to provide a
belt having a tensile cord comprising a polyamide 4.6 non-
twisted strand inner core with an outer strand of polyester
wound about the inner core.

Another‘aspect of the invention is to provide a belt
having a modulus in the range of approximately 1200 N/mm to

4000 N/mm.
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Other aspects of the invention will be pointed out or
made obvious by the following description of the invention
and the accompanying drawings.

The invention comprises a belt having an elastomeric
body and tensile cord embedded therein. The tensile cord
comprises a polyamide 4.6 non-twisted strand inner core
with an outéer sheath of polyester strands wound about the
inner core. The ﬁbdulus of the belt is in the range of
approxzﬁately 1200 N/mm to 4000 N/mm.

Brief Description of the Drawings

The accompanying drawings, which are incorporated in
and form a part of the specification, illustrate preferred
embodiments of the present invention, and together‘with a
description, serve to explain the principles of the
invention.

Fig. 1 is a cross-sectional view of an inventive belt.

Fig. 2 1is a side view of a tensile member having a
filament strand core.

Fig. 3 is a side view of a tensile member having a
twisted core.

Fig. 4 is a side view of a tensile member having a
twisted sheath.

Fig. 5 1is a schematic diagram of a core spinning

process.

Detailed Description of the Preferred Embodiment

Fig. 1 is a cross-sectional view of an inventive belt.
Belt 10 comprises elastomeric body 11 and a fabric overcord
layer 14, Layer 14 may comprise any suitable fabric used
in the art. The inventive belt may also be manufactured

without layer 14.
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Tensile members 13 extend in an endless longitudinal
direction within the belt elastomeric body 11. Belt 10
comprises ribs 12. Ribs 12 extend in an endless direction.
Although four ribs are depicted in Fig. 1, the number of
ribs are determined according to an operational need. A
single rib may also be used as well.

Fig. 2 is a. side view of a tensile member having a
strand core. Tensile member 13 is a hybrid composition
that ;bmprises a strand core 100 within an outer sheath
200. /

Core 100 comprises a plurality of non-twisted mono-
filaments or strands 101 bundled together. Strands 101 are
not twisted together, but instead are each disposed
parallel to each respective adjacent strand.

Each strand 101 comprises polyamide 4.6 in the
preferred embodiment. Strands 101 may also comprise
polyamide 6, polyamide 6.6 and polyamide 12, and all
equivalents thereof, and combinations of two or more of the

foregoing. Strands 101 have a thickness in the range of

approximately 11 to 380um.

Sheath 200 comprises a strand or strands 201 wound
about core 100. Strands 201 comprise polyester or aramid
or a combination of the foregoing. Strands 201 have a
thickness in the range of approxima;ely 11 to 380um.
Strands 201 may have either an “S” or nz7 twist. '

Fig. 3 is a side view of a tensile member having a
twisted core. In this embodiment core 100 comprises two or
more twisted strands 101 of polyamide 4.6. Strands 101 may
also comprise polyamide 6, polyamide 6.6 and polyamide 12,
and all equivalents thereof, and combinations of two or

more of the foregoing. Core 100 is enclosed in a sheath
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200 comprising strands 201. Strands 101 and 201 have a
thickness in the =range of approximately 11 to 380um.
Strands 201 may comprise polyester or aramid or a
combination of the foregding. Strands 101 and 201 may have
either an “S” or “Z2” twist.

Elastomeric body 11 may comprise natural or synthetic
rubbers, iﬁéluding~ but not limited to EPDM (ethylene-
propyl§ne diene ruﬁbér), HNBR (hydrogenated acrylonitrile-
butadie%e rubber), PU- (polyurethane), ACSM (alkylated
chlorosulfonated polyethylene), CR (chloroprene rubber),
SBR (styrene-butadiene rubber), NBR (nitrile rubber) and

_equivalents, or a combination of two of more of the

foregoing.

The method for manufacturing the belts comprises
winding the tensile members about the gum sheets on a belt
blank. The tensile members are wound about the gum sheets
on a drum with a pre-load tension in the range of
approximately 18 to 65 newtons. Applying a pre-load to the
tensile members during manufacturing provides improved
control of a tensile member location within the belt body.
Minimizing deviations from aI proper placement of the
tensile members within the belt body results in reduced
tensile member failure and increased belt life.

The inventive belt has an elastic modulus relative to
the belt width and measured in the lengtﬁwise direction in
the range of 1200 N/mm to 4000 N/mm per belt strand. Said
measurement comprises a stress-strain curve average slope
from a stress range of 150 to 300 N/rib/strand on the third
of three belt elongation cycles. This results in an

elongation in the range of approximately 2% to

approximately 5.5%.
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The belt test apparatus includes a tensile test
machine, such as an Instron® or equivalent known in the
art. To test, a belt is placed in an inverted position on
a set of test pulleys in the tensile test machine.
Inverted meaning the ribbed portion is not engaged with the
test pulleys. The test pulleys are not rotated during the
test. Thelbelt'is subjected to three load cycles on the
test @achine in of&er to stabilize the belt. The belt
modulug is determined from the third of three load cycles
on the test machine. ¢ The belt is tested at a temperature
of approximately 23°C £ 2°C.

Fig. 4 is a side view of a tensile member having a
twisted sheath. Strands 201 are twisted together having
either an “S” or “Z” twist. Twisted strands 201 are then
spun about the outside of core strands 100 to form a
tensile member. Core strands 101 are not twisted together,
but instead, each strand is disposed parallel to each
respective adjacent strand, as described and shown in Fig.
2.

Fig. 5 1is a schematic diagram of a core spinning
process. Core spinning is known in the textile arts. The
process depicted in Fig. 4 is shown as an example and not
as a limitation. A core strand 101 and sheath strands 201
are each drawn from spindles. Sheath strands 201 are first
twisted or spun together by being drawﬂ'through drafting
rolls 1004. The twisted sheath strands 201 are then
twisted about core strand 101 by passage through delivery
rolls 1005 resulting in the tensile member configuration
shown in Fig. 2 and Fig. 3, for use in the belt described

in Fig. 1.
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Although a single form of the dinvention has been
described herein, it will be obvious to those skilled in
the art that variations may be made in the construction and
relation of parts without departing from the spirit and

scope of the invention described herein.
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Claims

I claim:

1.

A belt comprising:

an elastomeric body;

a tensile member embéedded in the elastomeric body:;
the tensile  member comprises a non-twisted
polyamidé% 4.6 strand and an outer strand wound
about the éélyamide 4.6 strand; and

the belt having a stress-elongation diagram which
exhibits an‘/ average slope ranging from
approximately 1200 N/mm to 4000 N/mm per belt

strand.

The belt as in claim 1, wherein the outer strand
comprises polyester or aramid or a combination of

the foregoing.

A belt comprising:

an elastomeric body;

a tensile member embedded in the elastomeric body,
the tensile member comprises at least two strands
of polyamide 4.6 twisted together and an outer
strand wound about the twisted polyamide 4.6
strands; and

the belt having a stress—elongaﬁion diagram which
exhibits an average slope in the range of greater
than 2000 N/mm to approximately 4000 N/mm per belt

strand.

The belt as in claim 3, wherein the outer strand
comprises polyester or aramid or a combination of

the foregoing.
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5.

A belt comprising:

an elastomeric body;

a tensile member embedded in the elastomeric body:
the tensile member comprises a non-twisted strand
and an outer strand wound about the non-twisted
strand; anq

the belt hé%ing a stress—elongation diagram which
exhibits an average slope ranging from
approximately /1200 N/mm to 4000 N/mm per belt

strand.

The belt as in claim 5 wherein the outer strand
substantially comprises polyester or aramid or a

combination of the foregoing.

The belt as in claim 6 wherein the non-twisted
strand is selected from polyamide 4.6, polyamide 6,
polyamide 6.6, polyamide 12, or a combination of

two or more of the foregoing.

The belt as in claim 5, wherein the tensile member
is wound about the gum sheets on a drum with a pre-
load tension in the range of approximately 18 to 65

newtons.

PCT/US2003/022114
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AMENDED CLAIMS

[Received by the International Bureau on 10 December 2003 (10.12.03):
original claim 8 has been cancelled (1 page)]

5. A belt comprising:
an elastomeric body;
a tensille member embedded in the elastomeric body;
the tensile membexr comprises a non-twisted strand
and an outer strand wound about the non-twisted
strand; and
the belt having a stress-elongation diagram which
exhibits an average slope ranging frxom approximately
1200 N/mm to 4000 N/mm per belt styand.

6. The bhelt as in claim 5 wherein the outer gtrand
substantially comprises polyester or aramid or a
combination of the foregoing.

7. The belt as in claim 6 wherein the non-twisted strand
is selected from polyamide 4.6, polyamide 6,
polyamide 6.8, polyamide 12, or a coubination of two

or more Of the foregoing.

8. Cancelled.

10
AMENDED SHEET (ARTICLE 19)
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