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€9 Composite cord for the reinforcement of elastomers.

&) Steel cord for the reinforcement of elastomer materiai,
such as rubber, and comprising at least two strands. Each
strand has a structure comprising two wire bundles (1, 2)
twisted around each other to form two helicoids of same di-
ameter and pitch. In the first bundle (1) the wires run in parallel,
or nearly in parallel, and in the second bundle (2) the wires are
twisted with a pitch (2) in the same sense and of the same val-
ue as the pitch (2) of said helicoids. A larger stiffness is ob-
tained without remarkably increasing the cord diameter.
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COMPGSITE CORD FOR THE REINFORCEMENT OF ELASTOMERS

The invention relates to a steel cord for the rein-
forcement of an elastomer material, such as rubber,
and comprising at least two strands. These strands
can be arranged in the cord, e.g. as a given number n
of strands which are twisted all together, the one
around the other ones for forming helicoids of sub-
stantially same diameter and pitch. These strands can
also be arranged in the form of one strand forming

the core, and a layer of strands rumning helicoidally
around the core strand.

Up to now, strands were used in the form of a group
of m wires, which are twisted together and which form
helicoids of same diameter and pitch, such as the
strands 3 x 0.15 (3 wires of 0.15 mm diameter), 4 x
0.175, 4 x 0.22, having a pitch ranging from 15 to 25
millimeter. These stramds are then twisted together
into a cord, e.g. one core strand with six strands
around it (7 strands of 3 or 4 wires each, i.e. a
cord 7 x 3 or 4) or a cord having three strands
~ twisted around each other (cord 3 x 3 or 4).

In certain cases  of appli_cation of the cord, it is -

desirable to have at one's disposal a variant of the
cord type mentioned hereabove, which shows about a
similar structure with the same number of wires and
the same tensile strength, but having other physical

characteristics, e.g. a higher stiffneass.

According to the invention, this is obtained by using
a special type strand, of which the structure is suf-
ficiently round and compact to be used as a strand
for forming a cord of acceptable diameter and round-

ness.
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According to the invention, each strand comprises two
groups of wires, these groups being twisted around
each other such as to form helicoids of about the
same form, the wires of the first group having a
pitch of more than 300 mm, and the wires of the
second group having a pitch in the same sense and of
the same value as the pitch of said helicoids.

Preferably, the number of wires of the second group
is equal to the number of wires of the first group
and ranges from two to four, preferably two. The
twist pitch of the wires in the first group will pre-
ferably have an infinite wvalue, such as to form in
the strand a bundle of parallel wires. The wires have
in general a diameter ranging from 0.10 to 0.40 mm.

The characteristics and advantages of the invention

will appear from the description hereinafter, given

by way of non-limitative example, and with the appen-
ded drawings in which :

Figure 1 represents a cord used as a strand in the
cord according to the invention.

Figure 2 shows a section of a cord according to the
invention and more specialiy the way in
which the strands are joined to form the
cord.

The strand, used in the test explained hereunder, is
shown in detail in Figure 1. It comprises a first
group of two wires 1 and a second group of two wires
2. The two groups are twisted together the one around
the other into helices having a pitch p. Figure 1
shows a side view and four “sections, taken at a quar-
ter of a pitch distance from each other. The wires 1
of the first group have no twist around each other,
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and the wires 2 of the second group show a twist
pitch p around each other and in the same sense and
with the same twist pitch. Instead of a group of
parallel wires 1, it is also possible to use a group
of wires, twisted with a very high pitch, e.g. above
300 mm. Such strand is indicated by the symbol "2+2%".

Seven strands 2+2 of the type shown in Figure 1, are
then used in a 7 x (2+2)-cord, as shown in Figure 2,
in which the pitch q of the strands in the cord is in
opposite sense of the pitch p of the groups of wires
in the strands. With the strand shown in Figure 1
(having a pitch in the "Z" sense), an "S/Z"-structure
is =0 obtained. The pitch q of the strands along the
cord is to determine with respect to a direction AA
which remains fixed along the cable. The pitches p
and q have in general a value between 5 and 30 mm,
preferably q about 10 mm and p about 20 mm. Such cord
is called a 7 x (2+2)-cord having the pitches m10/20",

Other cords  can be made of the same type, for in-
stance”3 x (2+2)-cords or others. A conventional 7xlU
or 3xl-cord is in general further enveloped with a
wire that helicoidally runs around the cable with a
rather short pitch of about half or one third of the
pitch of the strands and in a sense opposite to the
pitch of the strands. This can also be done in a cord
according to the invention, which is then called a

7 x (242) + 1-cord or a 3 x (2+2) + 1-cord having a
piteh "q/p/r", r being the pitch, in mm, of the enve-
loping wire.

With a view to a test of the quality properties of
the cord according to the invention, the following
specimens have been taken :
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T
Sample Diameter Construction Pitch

wire (mm)
A (1) 0.22 T x 441 10/20/3,5 5/Z/8
B 0.22 7T x (2+#2) + 1| 10/20/3,5 S/Z/8
c 0.22 7 x (2+2) + 1| 12,5/20/3,5| S/2/S
D 0.22 T x (2+42) + 1| 14/20/3,5 S/Z/S

(1) conventional sample

The stiffness has been measured over a length section
of 70 mm. The necessary bending moment M, is

measured to incurve the length section by 15° over its
length. Then the necessary bending moment H'o is
measured to bring the specimen back to the straight
form. The measurement is done according to the method
of Taber and the moments are measured in Taber units
(T.S.U.). With the specimen of 70 mm used, one Taber
unit corresponds to 98,1 x 10~3 Nmm.

With these specimens, the following results are found:

Sample Tensile Cord diameter Stiffness(T.S.U.)
strength (mm) (enveloping M, M,
(N/mm2) wire exéluded)

A 2.633 1.563 139 40
B 2.553 1.660 204.5 71.5
c 2.596 1.681 208 79.5
D 2.619 1.677 222 90

It can be concluded that the use of a 2+2-strand
remarkably raises the stiffness of the cord, without
remarkably raising its diameter.



CLAIMS :

1. Steel cord for the reinforcement of an
elastomer material, such as rubber, and comprising at
least two strands, characterized in that each strand
comprises two groups of wires, 'these groups being

twisted around each other such as to form helicoids
of about the same form, the wires of the first group
having a pitch of more than 300 mm, and the wires of
the secornd group having a pitch in the same sense and
of the same value as the pitch of said helicoids.

2. Cord according to claim 1, characterized
in that the number of wires in the second group is

equal to the number of wires of the first group, and
ranges from two to four.

3. Cord according to claim 2, characterized
in that the pitch of the first group has an infinite
value.

4, Cord according to claim 3, characterized
in that each group comprises two wires.

5. Cord according to any <';ne of the claims 1
to U, characterized in that it comprises one ceré
strand and six strands running helicoidally around
the core strand, and with a pitch opposite to the
pitch of the strands.
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