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(54) Title: ENDLESS BELT AND METHODS OF MAKING

(57) Abstract

An endless power transmission belt con-
struction (20), cord (27) therefor and method of
making the same are provided, the cord having
the yamns (33) and the plies (32) therefor respec-
tively twisted on a 2 for 1 twister so as to cause
the longitudinal axes of the fiber filaments (34)
to be disposed generally in the longitudinal direc-
tion of the cord (27) with the denier of the fiber
filaments of each yam (33) being approximately
1500, the twist multiplier for the three plies (32)
being 3.7687 as the three plies are twisted together
at a rate of approximately 2.9 turns per linear
inch of the cord (27), the twist multiplier for the
two yams (33) being 3.6765 as the two vams for
each ply (32) are twisted together at a rate of ap-
proximately 4.9 turns per linear inch of that ply,
and the fiber filaments (34) comprising p-aramid
that comprises co-poly (paraphenylene/3,4’ oxy-
diphenylene terephthalamide).
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ENDLESS BELT AND METHODS OF MAKING

Technical Field:
This invention relates to a new endless
5 power transmission belt construction and to a new
cord .for: . the load-carrying section of the belt
construction as well as to a new method of making
such an endless power transmission belt construction
and a new method of making such a cord.
10 . Backaround Art:

It is known to provide a p-aramid fiber.
cord for use ag a component in a power transmission
belt construction or the like, the cord cdmprising
three plies twisted together in one direction at a

15 rate to approximately equal a first certain twist
multiplier, with each ply comprising two yarns of a
plurality of p-aramid fiber filaments having a
certain denier and being twisted together in a
direction opposite to the one direction at a rate to

20 approximately equal a second certain twist
multiplier, each twist multiplier being egqual to the
quotient of the product of the turns per linear inch
of twisted material multiplied by the square root of
the product of. the .certain. denier of the fiber

25 filaments multiplied by the total number of the
varns being twisted at that time divided by seventy-
three. For example, see the U.S. patent to Carison
et al, No. 4,083,260.

It is also known to form the cord for an

30 endless power transmission belt construction from
fiber filaments made of a p-aramid material sold
under .the trademark :I‘ECHNORA of the Teijin
Corporation of Japan and sold in the United States
by Teijin Shoji New York Inc. of New York, New York.

35 For example, see the U.S. patent to Nakajima et al,
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Disc] F £he Invent]

It is one of the features of this
invention to provide a new cord for an endless power
transmission belt construction wherein-the new cord
has improved characteristics over a prior made cord
formed of standard p-aramid fiber filaments.

In particular, the prior made :cord
comprises three plies twisted _together. in _one
direction.at a rate to approximately equal a first

certain twist multiplier, with each ply comprising

two varns of a plurality of p-aramid fiber filaments

having a certain denier and being twisted together

in a direction opposite to the one direction at a

rate Lo approximately egual a second certain twisti

multiplier, each twist multiplier being equal to the
gquotient of the product of the turns per linear inch
of twisted material multiplied by the square root of
the product <of the certain denier of _the fiber
filaments multiplied by the total. number of .the
varns being twisted at that time divided by seventy-
three, the vyarns and_- the plies _being twisted
together so ags to cause the longitudinal axes of the
fiber filaments to be disposed generally
perpendicular to the longitudinal direction of: the
cord with the certain denier beling approximately
1500, the first certain twist multiplier being
created.by'the.three,plies being twisted together at
a rate of approximately 4.7 turns per linear inch of
the cord, the second certain twist multiplier being

the result of two yvarns beling twisted together ar &

rate of approximately 4.7 turns per linear inch of

LY

that resulting ply.

However, it was Ifound according to the

‘teachings o©f this 1nvention .._that instead. of
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utilizing standard p-aramid fiber filaments as
previously set forth, a technical synergy results if

‘the fiber filaments can be . formed of a modified p-

aramid comprising co-poly (paraphenylene/3, 4’
oxydiphenyvlene terephthalamide) with a balanced
twist multiplier and. having the yarns and the plies
respectively twisted on a 2 for 1 twister means so
ag to cause the lohgitudinal axes of the £fiber .
filaments to be disposed generally in the
longitudinal direction of the cord and with the
denier of each yarn being approximately 1500, the
first certain twist multiplier being 3.7687 as the
three plies are twisted together at a rate of
approximately 2.9 turnS‘per_linéar inch of the cord,
the second twist multiplier being 3.6765 as the two
varns for each ply are twisted together at a rate of
approximately 4.9 turns per linear inch of that ply.
It was found that the resulting cord of
this: invention has improved. break characteristics
over the prior known cord formed of the standard p-
aramid fiber filaments as set. forth hereinafter.
Thus, one embodiment if this invention
comprigses a p-aramid fiber .cord for use as a
component in a power transmission belt construction
or the like, the cord comprising three plies twisted
together in one direction at a rate to approximately
equal a first certain twist multiplier, with each
ply comprising two varns of a plurality of p-aramid
fiber filaments having a certain denier and being
twisted together in a direction opposite to the one
direction at a rate to approximately equal a second
certain twist multiplier, each twist multiplier
being egual to the quotiént of the product of.the

turns . .per linear —inch . of twisted material

. nmultiplied by the square root of the product of the
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certain denier of the fiber filaments multiplied by
the total number of the yarns being twisted at that '
time divided by seventy-three, the vyarns and the
plies being respectively twisted on a 2 for 1 "
5 twister means so as to cause the longiftudinal axes
of the fiber filaments to be.disposed generally in
the longitudinal direction of the.cord with the
certain denier being approximately 1500, the first
certain twist multiplier being 3.7687 as the three
10 plies are twisted together . .at a  rate  of
approximately 2.9 turns per linear inch of the cord,
the second certain twist multiplier being 3.6765 as
the two yvarns for each ply are twisted together at a
rate of approximately 4.9 turns per linear inch of
15 that ply, the . p-aramid comprising co-poly
(paraphenylene/3,4' oxydiphenylene terephthalamide) .
Accordingly, it 1is an object of this
invention .to provide..a new cord for use as a
component. in a power.transmission belt construction
20 or. the like, the cord of this invention having omne -
or more of the novel features of this invention as
set forth above or hereinafter shown or described.
Another object o©of this invention is to
provide a . new method o©of making such a cord, the
25 method of this invention having one or more of the
novel features of this invention as set forth above
or._-hereinafter shown or described.
Another object of this invention is. to
provide a new power transmission-belt construction
30 utilizing such a cord, the belt construction of this
invention having one or more of the novel features
of this invention as set forth above or hereinafter - - -
shown or described. ‘ ‘
Another object of this invention is to

35 . provide a new method. of. making such a belt
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construction, the method of this invention having
one or more of the novel features of this invention
as s8et forth above. or hereinafter shown or

described. |

5 RIEF DESCRIPTION OF THE DRAWINGS ~
The features of the invention, and its
technical advantages, can be seen from the following
description of the preferred embodiment. together
with the claims and the accompanying drawings, in
10 which: - |

FIG. 1 ls a fragmentary perspective view
illustrating the new endless power transmission belt

construction of this invention:

FIG. 2. .1s an enlarged fragmentary cross-
15 gsectional view taken on line 2-2 of FIG. 1; and
FIG. 3 is an enlarged fragmentary view of

the new cofd of this invention utilized as a
component of the belt construction of FIG. 1 and 2.

N THE PREFERRED EMBODIMENT
20 - While the wvarious features. of this
invention are hereinafter illustrated and described
as being particularly adapted to provide a cord for

an endless power transmission belt construction of a

particular configuration, it is to be understood
25 that the. various features of this invention can be
utilized to provide a cord for other types of belt
constructions or for other structures as desired.
Therefore, this invention is not to be
limited to only the embodiment illustrated in the
30 drawings, because the drawings are merely utilized
to illustrate one of the wide variety of uses of
this invention.
Referring now to FIGS. 1 and 2, the new
endless power transmission belt construction of this

35 . invention “is generally indicated by the reference
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numeral 20 and such belt construction. 20 1is of
trapezoidal cross-sectional outline and is popularly
referred to as a V-belt. The belt construction 20
has a pair of opposed parallel sides or surfaces 21
5 and 22 with the surface 21 and 22 being connected at

their opposite edges by symmetrically arranged side - .. .

surfaces 23 that define the nonparallel sides of the

trapezoidal cross section in a manner well known 1n
the art.

10 The belt construction 20 has a load-
carrying section 24 which is arranged between the
outside surface .21 and the inside surface 22 of the
belt construction 20, the belt construction 20 _also
comprising a tension section 25 and a compression

15 gection.26, with the load-carrving section 24 being
disposed between the sections 25 and 26 also in a
manner well known in the art.

The lbad-carrying section 24 .has as its
load-carrying means a helically wound load-carrying

20 cord 27 that has been formed according to° the . .
teachings of this invention in. a manner hereinafter :
get forth whereby it 1is believed that the belt .
construction 20 will .- have improved ..performance -
characteristics.

25 T In particular, it 4is believed that the
cord 27 ©f this invention comprises an ultra-high
tenacity high modules neutral axis cord that will
provide improved overall break strength of the _belt
construction 20, 9provide . improved _dimensional .

30 gtability of the belt construction 20, provide
improved cord popout for .the belt comstruction 20,
provide - improved dynamic adhesion for the _belt
construction 20 and will .cut and grind  and, thus,
produce a cosmetically acceptable belt construction

35 20 whereas the previously mentioned . standard balance
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p-aramid cord will not cut or grind.

The load-carrying cord 27 1s suitably
embedded in a polymeric cushion 28 1n a manner well
known in the art whereby the load-carrying coxrd 27
and the cushion 28 comprises the load-carrying
section 24.

The tension section 25 o©of the belt
constructidn 20 has a fabric cover 29 that forms the
outside surface 21 for the belt construction 20.
Similarly, the compression section 26 has a fabric
cover 30 thereon which defines the inside surface 22
of the belt construction 20, the covers 29 and 30
being formed of any fabric utilized in the art of
making belt constructions.

Each of the sections 25 and 26 of the belt
construction 20 1s formed of any suitable polymeric

‘material and each of the sections 25 and 26 has a

plurality of randomly arranged fibers 31 embedded
therein for a purpose well known in the art. For
example, see the aforementioned U.S. patent to
Carlson et al, No. 4,083,260, that discloses a belt
construction similar to the belt construction 20
previously described.

The cord 27 of this invention is best
illustrated in FIG. 3 and comprises three plies 32
twisted together in the 2Z direction (the spirals
around the central axis slope in the same direction
as the central portion of the letter Z) at a rate to
approximately equal a first certain twist
multiplier. Each ply 32 comprises two yarns 33 of a
plurality of p-aramid fiber filaments 34 having a
certain denier and being' twisted together in a
direction opposite to the direction of the plies 32
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(so as to be twisted in_-the S direction wherein the.
gplrals around the central axis of each vyarn slope
in the same direction as the middle portion of the
letter 8) and at a rate to approximately egual a
5 second certain twist multiplier, each twist
multiplier being egual to the quotient of_ the
product of the. turns per linear inch of twisted
material multiplied by the sqgquare root o©f . the
product of .the certain denier of a yarn of the fiber :
10 filaments .multiplied_- by the total number of _the
varns being twisted at that time divided by seventy-
three. N S S e -
It is well known in the cord._making art
that material has been twisted in the 8 direction so
15 as. to have a S-twist if when the. twisted material is
held wvertically, the material spirals around. 1ts
longitudlinal axis _in.. the same direction as the
middle portion of the letter S when the .letter S is
superimposed on the vertically held material. In
20 contrast, the material has been twisted in the Z
direction so as to have a Z-twist 1if when - the
twisted material is held vertically, the material
direction as the middle portion of the letter Z :when
25 the letter Z is superimposed on the vertically held
material.. . _ N e
When making the aforementioned prior known
standard p-aramid cord, each varn has a denier of
1500 with each ply comprising two such varns being -
30 twisted together in the Z direction at a rate of .
approximately 4.7 turns pexr linear inch of twisted
material and with three such plies twisted together
in the S direction .at a rate of. approximately 4.7
turns per“linear inch of twisted cord whereby the

35 resulting cord has. an imbalanced twist multiplier,
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i.e., the fiber filaments have their longitudinal

axes disposed substantially perpendicular to the
longitudinal axis of the cord. |

It was found according to the teachings of

5 this invention that when utilizing a modified p-

aramid material sold under the trademark TECHNORA as
previously described and thereby comprising co-poly
(paraphenylene/3,4' oxydiphenylene terephthalamide)
for making a cord in exactly the same manner as the

10 prior known standard p-aramid cord, the resulting

break characteristics of such TECHNORA cord was not

as good as the break characteristics of the standard
p-aramid cord.

In contrast, it was found according to the

15 teachings of this invention that when the fiber

filaments of the cord 27 are made of the modified p-

aramid material sold under the trademark TECHNORA

with each varn 33 thereof having a denier of

approximately 1500 and with each ply 32 having the

20 two yvarns 33 twisted together in the Z direction on .

a 2 for 1 twister at a rate of approximately 4.9
turns per linear inch of twisted materials so that
the twist multiplier thereof equals 3.6765 and then
having three such plies 32 twisted together in the S
25 . direction on a 2 for. 1 twister at a rate of
approximately 2.9 turns per linear inch of the cord
so that the twist multiplier of the three plies
equals 3.6765 whereby the longitudinal axes of the
fiber filaments 34 are disposed generally in the
30 longitudinal direction of the cord 27, the resulting -

cord 27 has improved break characteristics over. the

standard p-aramid cord and, thus, over the modified. ..

p-aramid..cord when made in the same manner as the
gstandard p-aramid cord. _ -
35 . ... After the cord 27 was made on the 2 for 1
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twister as sgset forth above, the cord 27 was first
dipped in a bath of PAPI (polymethylene

polyphenylisocyanate) and then overcoated with a

coating of RFL (resorcinol formalin rubber latex)
all in a manner well known in the art. For example,

see the aforementioned U.S. patent to Carlson et al,
No. 4,083,260.

The 2 for 1 twister comprises a ICBT
machine and is well known in the art for twisting
material to form cords and the like.

The aforementioned modified p-aramid
material that i1s sold under the trademark TECHNORA

for load-carrying cords 1s disclosed 1in the

aforementioned U.8. patent to Nakajima et al, No.
5,230,667.

A cord 27 made by the method of this
invention as previously described was found to break
when approximately 416 1lbs. was applied thereto,
whereas the standard p-aramid cord broke at

approximately 350 1lbs. and 1imbalanced twist
multiplier cord made with the modified p-aramid
broke at approximately 314 lbs.

It was also found that the percentage of
elongation of the cord 27 of this i1nvention was

approximately 5.4% at its break point, whereas the
standard p-aramid cord had a 5.2% elongation at its
break point and the imbalanced twist multiplier cord
utilizing the modified p-aramid material had a 5.7%

elongation at its break point.
Such a cord 27 of this invention was found
to have a 1% -elongation when the load of

approximately 37.3 kg (82.3 1lbs.) was appliled
thereto and had a 3% elongation when a load of 119.0
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kg (262.4 1lbs.) was applied thereto. In contrast,
the standard-aramid cord had a- 1% elongation when a
load of 25.7 kg (56.7‘lbs.) wasg applied thereto and
had a 3% elongation when a load of 88.3 kg (194.7
5 lbs) was applied thereto and the imbalanced twist
multiplier coxrd made with the modified p-aramid
material had a 1% elongation when a load 24.1 kg
(53.1 .1bs.) was applied. thereto and had a 3%
elongation when a load. of 70.9 kg (156.2 lbs) was

10 applied thereto.
Thus, 1t can be seen that the cord 27 of

this invention has improved break characteristics

over the break characteristics of the standard P-

aramid cord and the imbalanced twist multiplier cord

15 formed with the modified p-aramid material when the

cord of this invention is formed in the manner

previously set forth and is twisted on a 2 for 1 .
twister in. the manner previously set forth.

From the above 1t can be seen that the

20 cord 27..0f this invention can be described in a

manner well known in the art as 1500/2/3 4.8Z x

2.95, 2 for 1 twisted modified p-aramid ( co-poly

(paraphenylene/3.4’ oxydiphenylene terephthalamide))

with balanced T.M. (twist multiplier) and chemically

25 treated - for MRG (Mechanical Rubber Goods)

applications, the twist multiplier for each ply

being- 3.6765 and the twist multiplier for the cord

being 3.7687.
Thus, it can be seen that this invention
30 not only provides a new p-aramid fiber cord for use
as a component 1in a power transmission belt
construction or the like and a new method of making
the same, -but also. this invention provides a new
endless power transmission belt construction and a

35 new method of making the same.
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While. the. forms and methods of this
invention now preferred: have been i1llustrated and
described as regquired, it is to be understood that

other forms and. method steps can be utilized and

still fall within the scope of the appended claims.
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CLAIMS:

1. In a p-aramid fiber cord for use as a component in a power transmission belt
construction said cord comprising three plies twisted together in one direction at a rate to
approximately equal a first certain twist multiplier with each said ply comprising two
yarns of a plurality of p-aramid fiber filaments having a certain denier and being twisted
together 1n a direction opposite to said one direction at a rate to approximately equal a
second certain twist multiplier, each said twist multiplier being equal to the quotient of the
product of the turns per linear inch of twisted material multiplied by the square root of the
product of said certain denier of said fiber filaments multiplied by the total number of said
yarns being twisted at that time divided by seventy-three, the improvement wherein said
yarns and said plies are respectively twisted on a 2 for 1 twister means so as to cause the
longitudinal axes of said fiber filaments to be disposed generally in the longitudinal
direction of said cord with said certain denier being approximately 1500, said first certain
twist multiplier being 3.7687 as the three plies are twisted together at a rate of
approximately 2.9 turns per linear inch of said cord, said second certain twist multiplier
being 3.67635 as the two yarns for each said ply are twisted together at a rate of
approximately 4.9 turns per linear inch of that said ply, and said p-aramid comprising co-

poly(paraphenylene/3,4' oxydiphenylene terephthalamide).

2. A p-aramid fiber cord as set forth in claim 1 wherein said cord has been coated

with material after said plies have been twisted together.

3. A p-aramid fiber cord as set forth in claim 2 wherein said material comprises

polymethylene polyphenylisocyanate.
1. A p-aramid fiber cord as set forth in claim 2 wherein said material comprises RFL.
5. A p-aramid fiber cord as set forth in claim 1 wherein said cord has first been

coated with a first material comprising polymethylene polyphenylisocyanate and then has

been overcoated with RFL..
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6. In a method of making a p-aramid fiber cord for use as a component 1n a power
transmission belt construction, said cord comprising three plies twisted together in one
direction at a rate to approximately equal a first certain twist multiplier with each said ply
comprising two yamns of a plurality of p-aramid fiber filaments having a certain denier and
being twisted together 1n a direction opposite to said one direction at a rate to
approximately equal a second certain twist multiplier, each said twist multiplier being
equal to the quotient of the product of the turns per linear inch of twisted material
multiplied by the square root of the product of said certain denier of said fiber filaments
multiplied by the total number of said yarns being twisted at that time divided by seventy-
three, the improvement comprising the step of twisting said yarns and said plies
respectively on a 2 for 1 twister means so as to cause the longitudinal axes of said fiber
filaments to be disposed generally in the longitudinal direction of said cord with said
certain denier being approximately 1500, said first certain twist multiplier being 3.7687 as
the three plies are being twisted together by said twister means at a rate of approximately
2.9 turns per linear inch of said cord, said second certain twist multiplier being 3.6765 as
the two yarns for each said ply are being twisted together by said twister means at a rate of
approximately 4.9 turns per linear inch of that said ply, and said p-aramid comprising co-

poly(paraphenylene/3,4' oxydiphenylene terephthalamide).

7. A method of making a p-aramid fiber cord as set forth in claim 6 and comprising

the step of coating said cord with material after said plies have been twisted together.

8. A method of making a p-aramid fiber cord as set forth in claim 7 wheremn said

material comprises polymethylene polyphenylisocyanate.

9. A method of mékjng a p-aramid fiber cord as set forth in claim 7 wherein said

material comprises RFL.

10. A method of making a p-aramid fiber cord as set forth in claim 6 and comprising
the steps of first coating said cord with a first material comprising polymethylene

polyphenylisocyanate, and then overcoating said cord with RFL.
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11.  In an endless substantially trapezoidal power transmission belt construction
comprising a load-carrying section having a twisted helically wound load-carrying p-
aramid fiber cord therein, said cord comprising three plies twisted together in one
direction at a rate to approximately equal a first certain twist multiplier with each said ply
comprising two yarns of a plurality of p-aramid fiber filaments having a certain demier and
being twisted together in a direction opposite to said one direction at a rate to
approximately equal a second certain twist multiplier, each said twist multiplier being
equal to the quotient of the product of the turns per linear inch of twisted material
multiplied by the square root of the product of said certain denier of said fiber filaments
multiplied by the total number of said yarns being twisted at that time divided by seventy-
three, the improvement wherein said yarns and said plies are respectively twisted on a 2
for 1 twister means so as to cause the longitudinal axes of said fiber filaments to be
disposed generally in the longitudinal direction of said cord with said certain denier being
approximately 1500, said first certain twist multiplier being 3.7687 as the three plies are
twisted together at a rate of approximately 2.9 turns per linear inch of said cord, said
second certain twist multiplier being 3.6765 as the two yarns for each said ply are twisted
together at a rate of approximately 4.9 turns per linear inch of that said ply, and said p-

aramid comprising co-poly(paraphenylene/3,4' oxydiphenylene terephthalamide).

12. A belt construction as set forth in claim 11 wherein said cord has been coated with

material after said plies have been twisted together.

13. A belt construction as set forth in claim 12 wherein said material comprises

polymethylene polyphenylisocyanate.

14. A belt construction as set forth in claim 12 wherein said material comprises RFL.

15. A belt construction as set forth in claim 11 wherein said cord has first been coated

with a first material comprising polymethylene polyphenylisocyanate and then has been

overcoated with RFL.



]
CA 02197081 2003-03-25

16 -

16. In a method of making an endless substantially trapezoidal power transmission belt
construction comprising a load-carrying section having a twisted helically wound load-
carrying p-aramid fiber cord therein, sald cord comprising three plies twisted together in
one direction at a rate to approximately equal a first certain twist multiphier with each said
ply comprnsing two yarns of a plurality of p-aramid fiber filaments having a certain denier
and being twisted together in a direction opposite to said one direction at a rate to
approximately equal a second certain twist multiplier, each said twist multiplier being
equal to the quotient of the product of the turns per linear inch of twisted matenal
multiplied by the square root of the product of said certain denier of said fiber filaments
multiplied by the total number of said yarns being twisted at that time divided by seventy-
three, the improvement comprising the step of twisting said yarns and said plies
respectively on a 2 for 1 twister means so as to cause the longitudinal axes of said fiber
filaments to be disposed generally in the longitudinal direction of said cord with said
certain denier being approximately 1500, said first certain twist multipher being 3.7687 as
the three plies are twisted together by said twister means at a rate of approximately 2.9
turns per linear inch of said cord, said second certain twist multiplier being 3.6765 as the
two yarns for each said ply are twisted together by said twister means at a rate of
approximately 4.9 turns per linear inch of that said ply, and said p-aramid comprising co-

poly(paraphenylene/3,4' oxydiphenylene terephthalamide).

17. A method of making a belt construction as set forth in claim 16 and comprising the

step of coating said cord with material after said plies have been twisted together.

18. A method of making a belt construction as set forth in claim 17 wherein said

material comprises polymethylene polyphenylisocyanate.

19. A method of making a belt construction as set forth in claim 17 wherein said

material comprises RFL.

20. A method of making a belt construction as set forth in claim 16 and comprising the
steps of first coating said cord with a first material comprising polymethylene

polyphenylisocyanate, and then overcoating said cord with RFL.
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21.  In a p-aramid fiber cord comprising three plies twisted together in one direction at
a rate to approximately equal a first certain twist multiplier with each said ply comprising
two yarns of a plurality of p-aramid fiber filaments having a certain denier and being
twisted together in a direction opposite to said one direction at a rate to approximately
equal a second certain twist multiplier, each said twist multiplier being equal to the
quotient of the product of the turns per linear inch of twisted material multiplied by the
square root of the product of said certain denier of said fiber filaments multiplied by the
total number of said yarns being twisted at that time divided by seventy-three, the
improvement wherein said yarns and said plies are respectively twisted on a 2 for 1 twister
means so as to cause the longitudinal axes of said fiber filaments to be disposed generally
in the longitudinal direction of said cord with said certain denier being approximately
1500, said first certain twist multiplier being 3.7687 as the three plies are twisted together
at a rate of approximately 2.9 turns per linear inch of said cord, said second certain twist
multiplier being 3.6765 as the two yarns for each said ply are twisted together at a rate of
approximately 4.9 turns per linear inch of that said ply, and said p-arammd comprising CO-

poly(paraphenylene/3,4' oxydiphenylene terephthalamide).

22. A p-aramid fiber cord as set forth in claim 21 wherein said cord has been coated

with material after said plies have been twisted together.

23. A p-aramid fiber cord as set forth in claim 22 wherein said material comprises

polymethylene polyphenylisocyanate.

24. A p-aramid fiber cord as set forth in claim 22 wherein said material comprises
RFL.

25. A p-aramid fiber cord as set forth in claim 21 wherein said cord has first been
coated with a first material comprising polymethylene polyphenylisocyanate and then has

been overcoated with RFL.

26.  In a method of making a p-aramid fiber cord, said cord comprising three plies

twisted together in one direction at a rate to approximately equal a first certain twist
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multiplier with each said ply comprising two yamns of a plurality of p-aramid fiber
filaments having a certain denier and being twisted together in a direction opposite to said
one direction at a rate to approximately equal a second certain twist multiplier, each said
twist multiplier being equal to the quotient of the product of the turns per linear inch of
twisted material multiplied by the square root of the product of said certain denier of said
fiber filaments multiplied by the total number of said yarns being twisted at that time
divided by seventy-three, the improvement comprising the step of twisting said yarns and
said plies respectively on a 2 for 1 twister means so as to cause the longitudinal axes of
said fiber filaments to be disposed generally in the longitudinal direction of said cord with
said certain denier being approximately 1500, said first certain twist multipher being
3.7687 as the three plies are being twisted together by said twister means at a rate of
approximately 2.9 turns per linear inch of said cord, said second certain twist multipher
being 3.6765 as the two yarns for each said ply are being twisted together by said twister
means at a rate of approximately 4.9 turns per linear inch of that said ply, and said p-

aramid comprising co-poly(paraphenylene/3,4' oxydiphenylene terephthalamide).

27. A method of making a p-aramid fiber cord as set forth in claim 26 and comprising

the step of coating said cord with material after said plies have been twisted together.

28. A method of making a p-aramid fiber cord as set forth in claim 27 wherein said

material comprises polymethylene polyphenylisocyanate.

29. A method of making a p-aramid fiber cord as set forth in claim 27 wherein said

material comprises RFL.

30. A method of making a p-aramid fiber cord as set forth in claim 26 and comprising
the steps of first coating said cord with a first material comprising polymethylene

polyphenylisocyanate, and then overcoating said cord with RFL.

31. In a construction comprising a section having a p-aramid fiber cord therein, said
cord comprising three plies twisted together in one direction at a rate to approximately

equal a first certain twist multiplier with each said ply comprising two yarns of a plurality
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of p-aramid fiber filaments having a certain denier and being twisted together in a
direction opposite to said one direction at a rate to approximately equal a second certain
twist multiplier, each said twist multiplier being equal to the quotient of the product of the
turns per linear inch of twisted material multiplied by the square root of the product of said
certain denier of said fiber filaments multiplied by the total number of said yarns being
twisted at that time divided by seventy-three, the improvement wherein said yarns and said
plies are respectively twisted on a 2 for 1 twister means so as to cause the longitudinal
axes of said fiber filaments to be disposed generally in the longitudinal direction of said
cord with said certain denier being approximately 1500, said first certain twist multipher
being 3.7687 as the three plies are twisted together at a rate of approximately 2.9 turns per
linear inch of said cord, said second certain twist multiplier being 3.6765 as the two yarns
for each said ply are twisted together at a rate of approximately 4.9 turns per linear inch of
that said ply, and said p-aramid comprising co-poly(paraphenylene/3,4' oxydiphenylene
terephthalamide).

32. A construction as set forth in claim 31 wherein said cord has been coated with

material after said plies have been twisted together.

33. A construction as set forth in claim 32 wherein said material compnses

polymethylene polyphenylisocyanate.
34. A construction as set forth in claim 32 wherein said material comprises RFL.

35. A construction as set forth in claim 31 wherein said cord has first been coated with
a first material comprising polymethylene polyphenylisocyanate and then has been

overcoated with RFL.

36. In a method of making a construction comprising a section having a p-aramid fiber
cord therein, said cord comprising three plies twisted together in one direction at a rate to
approximately equal a first certain twist multiplier with each said ply comprising two
yarns of a plurality of p-aramid fiber filaments having a certain denier and being twisted

together in a direction opposite to said one direction at a rate to approximately equal a
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second certain twist multiplier, each said twist multiplier being equal to the quotient of the
product of the turns per linear inch of twisted matenal multiplied by the square root of the
product of said certain denier of said fiber filaments multiplied by the total number of said
yarns being twisted at that time divided by seventy-three, the improvement comprising the
step of twisting said yarns and said plies respectively on a 2 for 1 twister means so as to
cause the longitudinal axes of said fiber filaments to be disposed generally 1n the
longitudinal direction of said cord with said certain denier being approximately 1500, said
first certain twist multiplier being 3.7687 as the three plies are twisted together by said
twister means at a rate of approximately 2.9 turns per linear inch of said cord, said second
certain twist multiplier being 3.6763 as the two yarns for each said ply are twisted together
by said twister means at a rate of approximately 4.9 turns per linear inch of that said ply,
and said p-aramid comprising co-poly(paraphenylene/3,4' oxydiphenylene

terephthalammde).

37. A method of making a construction as set forth in claim 36 and compnsing the step

of coating said cord with material after said plies have been twisted together.

38. A method of making a construction as set forth in claim 37 wherein said material

comprises polymethylene polyphenylisocyanate.

39. A method of making a construction as set forth in claim 37 wherein said material

comprises RFL.

40. A method of making a construction as set forth 1n claim 36 and comprising the
steps of first coating said cord with a first material comprising polymethylene

polyphenylisocyanate, and then overcoating said cord with RFL.
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