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TITLE:

METHOD AND APPARATUS FOR FORMING A BRAIDED YARN

COATING OVER A PRODUCT, AND PRODUCT THUS OBTAINED

DESCRIPTION
5

TECHNICAL FIELD

This invention relates to braiding methods and machines,
and more particularly relates

to a method of forming a
braided yarn coating over a product, in particular a flexible

product such as a cable, a rope, a pipe, etc., to an apparatus
10 for

carrying out the method and to

the coated product
obtained by means of such method and such apparatus.
PRIOR ART

it

<

iz well known to apply te products, such as ropes,
cables, pilipes, etc., braided coatings formed with varn
15 materials designed to give the product desired features. For
example, with a suitable choice of materials, it is possible
to give the product features of resistance to cutting,
friction and traction, slasticity, electrical and/or thermal
insulation or protection in general. The cholce of vyarn
20 colours also allows providing special aesthetic effects.
Obviously, in the finished product it is possible to combine
technical features and aesthetic effects
Fig. 1 shows 2 schematic representation of a2 conventional
braiding machine, indicated as a whole by 1, for forming a
braided coating over a product 2 which moves wvert
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braiding machine 1 by a traction and gulde system {of which

in the figure, only a pulley 16 1s shown, which establishes

the point of entrance of the product 2 in the braiding
machine, il.e. the point where the path of the product 2
becomes vertical), passes through the workbench 11 and is
made to pass through a hole or central passage 17 of the
kinematic system of the braiding machine 1, where varns 14

/!
\!

aiso converge The hole c¢r passage 17 thus creates the
coating zone. The hole or passage 17 1s formed e.g. in a
bracket 18 carried by an upright 192 and is adapted to ensure
that the axial positicon ¢f the product 2 is maintained
the ceoating operation. The coated product 2A leaving the
coating zone 17 is then brought to a take-up drum 4, aiso
external *to the braiding machine 1, by an appropriate
traction and gulde system, <¢f which, in the figure, only a

pulley 20 is indicated. The latter represents the exit point

~

¢f the coated product 2ZA from the braiding machine 1 {i.e.

the point where the product 2A leaves 1its vertical

trajectory) and, in the drawing, 1is carried by a second

bracket 21 alsc fixed

o
O
ws

the upright 19.

The relative speeds of the rotation of each base 15 and
of the advance of the product 2 determine the lay angles of
the rightward- and leftward-twisted wefi on the product and

therefore, taking into account the materia
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varns 14, the mechanical properties of tensile strength,
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gthetic properties
coating.

With the conventional braiding machine 1, the

L1y comprisges the following
5 1) posi
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ed drum 3 with the product 2 o
be coated;
2 installation of the spools 13 on th

according to defined ccocating programs;
3)

connecticon of the product 2 To the kinetic system of
10  the braiding machine 1;

4) start ¢of the moteor of the braiding machine 1

5) advance of the product 2

2 by Tensile sliiding through
the coating zone 17;

ated and svyn

15 cindies 12 about uct 2, entering
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O
g

maintained for the entire coating process, even in case

Ca

n

L

variation of the angle &, and thi uses the properties of

{and ther re those of the product) to remain

constant throughoult the product.
Now, there 1s a growing interest in gproduct

the dynamical/mechanical properties obtainable with the

coating vary along the producht. For example, 1t may be
desirable to obtain ropes and/or cables having portions
with high tensile strength {therefore practically

inextensible) and portions with high elasticity, or having

points of maximum load (breaking points}, depending on the

modules {i.e. on tensile strength) of the selected varns,
in positions distributed along the product (hence, portions

with a lower resistance). These particular performances are

required, for example, in nautical, sailing, aerodynamic,

These variable properties reguire an independent
variation, during the coating, o¢f the lay angle of the

rightward- and/or leftward-twisted wefts with respect to
he axis of the product, nd therefore cannot be obtained
with conventional bkraiding machines.

US 2012/0271403 Al describes a tubular structure, and
a method for forming said structure, in which the tubular

structure has at least one level of braided yarns, which

form on the support a wave configuration generated by the
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rotation of a support on which the structure is formed about
its longitudinal axis. This wave configuration creates
zones characterised by an increase in elastic properties
and/or in mechanical resistance.

UsS 2009/0035529 Al describes an energy-absorbing
textile structure, and a method for forming said structure,
in which the textile structure has, along its extension, at
least one region characterised by a variation in the fibre
structure obtained by a rotation of a support of the textile
structure about its longitudinal axis.

SUMMARY OF THE INVENTION

The invention provides a nethod in which 2
unidirectional or bidirectional rotation aboul its axis is
imparted to the product at least while leaving the ceoating

zone. In this way, the variation of the lay angle of both
the rightward- and the leftward-twisted wefts of the
coating, on the product to be coated will be obtained.

In a particular embodiment, tThe an
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zero at leas yrtion of the proeduct length.

in a first embodiment, Tthe rotation 1s a continucus
unidirectional rotatiorn, and is accompanied by a
corresponding and synchronized rotation o<f the product

along 1ts entire path from a feed drum to the coating zone

and from the coating zone to a take-up drum of tThe finished
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in a second embodiment, the rotation is a bidirectional

rotation, and comprises a rotatlion 1in a first direction,
follicwed, at predetermined intervals, by a rotatilion 1n the

ceposite direction to the first. 3uch Lidirectional
rotation 1s accompanied by  the corresponding and

syvnchronized rotation of the product, as in the case of

unidirecticnal rotation, when the distance between the
point of entrance of the product into the bralding machine

and Th

:“T
0}

coating zone is limited. The durations of rohtation
pericds 1in either direction, nd the rotation speeds in

either direction, can be different from one ancother.
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bidirectional rotaticn, the ratic between the rotation speed

and the feed rate of the preoduct can be varied during the
braiding operation.

According to a further embodiment, the unidirectional or
bidirectional rotation of the product is applied
simultaneously to the product entering the coating zone and
to the product leaving the coating zone, by a corresponding
rotation, about the product itself, of the set of spindles
carrying the coating yarn.

Also in this further embodiment, does apply what has
been said for the foregoing embodiments about the durations

of the rotation periods and the rotation speeds in either
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direction of the bidirectional rotation and about the ratio
between the rotation speed and the feed rate in both types
of rotation.
The invention aliso provides an apparatus for carrying
cut the method according to the invention.

In an embodiment of the apparatus, at the exit from the

coating zone, a mechanism 1s provided for causing a

unidirecticonal or bidirectional continuous rofation of the
product about its axis.

Advantagecusly, the mechanism includes:
- & worm screw regucer with speed and direction control,
which is programmed te make the worm screw rotate either
according to a ceontinucus unidirecticnal rotary movement or

according to a bidirectional rotary movement characterized

bt

by an inversion of the direction of  rotation at

predetermined intervals; and

= neans for radially pesitioning the product being

>.J_

processeac

Preferably, the means for radially positioning include
a tooithed wheel with which the worm screw meshes, and a set
axial constraints, which
foliow one ancther along the path of the product leaving
the ceating zone and are fixedly connected to a rotary

suppoert integrally rotating with fhe toothed wheel and
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of the invention, means are also provided for imparting to

the drum feeding the product to the bralding machine and to

the drum collecting the coated product a rotation about an
axis perpendicular to the axis of the drum, in a direction
and with a speed corresponding to the direction and speed of
the rotation imparted to the product. The means for rotating

he drums are always actilvated in the case of unidirectiona

|-

rotation, and, in the case ©of bildirectional rotation, are
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activate aetween the point
of entry/exit of the product in/from the machine and the

zone of application c¢f the rotation movement.

6]
-

In a second embodiment of the apparatus, there are
provided:
- a support element for the set of spindles carrying the
coating varn, hinged in the apparatus along an axis
coinciding with the axis of the product in its path inside
the apparatus, so as to be able to perform a movement of
unidirectional <continuous rotation or a bidirectional
rotation movement, in which an inversion of the direction of
rotation occurs at predetermined intervals; and
- motors with speed and direction control associated with
said support element and adapted to impart said
unidirectional or bidirectional rotation thereto.

The invention alsc relates to 2 coated product obtained



10

15

20

WO 2019/021330 10 PCT/IT2018/050136

with the method and the apparatus according to the invention,

the rightward- and the lefftward-twisted wefts form,
with the axis of the product being processed, angles which

are different from each other and possibly variable. In a

east over a

i

zero angle with the axis of the product, at

portion of the product length.

invention will become clear from the following description
of preferred embodiments made by way of non-limiting example
with reference fTo The accompanying drawings, in which:

- Fig, 1 1s a schematic view of a conventional brailding
machine;

- Fig. 72 shows the pattern of the rightward- and leftward-

twisted wefts of the coating in a
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[OF

the braiding machine of Fig. 1;

braiding machine according to the invention;
- Fig. 4 is an enlarged view of the detail enclosed in

circle A in Fig. 3;

- Fig. 5 is a view similar to Fig. 2 and shows the pattern
¢f the rightward- and leftward-twisted wefts of an example

of coating made with the braiding machine according to the
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invention, in a particular case of unidirectional
longitudinal rcotation;
- Fig. 6 18 a front view of a portion of a product coate
with the braiding machine according toe the invention, in
the case of bidirectional longitudinal rotation:
- Figures TA, 7B show two alternative mounting
configurations for the braiding machine according to Fig.
3;
- Fig. 8 is a view similar to Fig. 3, which shows a second
embodiment of the braiding machine according to the
invention; and
- Figures 9A, 9B are views similar to Figures 7A, 7B,
showing two alternative mounting configurations for the
braiding machine according to Fig. 8.

In all Figures, identical or functionally equivalent

elements are indicated with the same reference numbers.

0]

DESCRIPTION OF PREFERRED EMBODIMENTS

Fig. 3 shows a braiding machine according to a

o coat products of limited weight and/or length,
so that the feed and take-up drums 3, 4 can be mounted in a
common support frame &, The guide systems for delivering the
product 2 to be coated to the braiding machine 100 and the

.

coated product 2A to the take-up drum comprise in this

RE
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can be seen more clearly
10 110 inciudes:

As

Fig. 3, the mechanisn
- a worm screw reducer, comprising the worm screw 112
pport 111 with speed and directio
support 111

screw 112

12 el
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it

is immedis

toothed wheel

by means of
screw reducer 111, 112 turns into a corresponding
rotation of The product ZA about its axis.
5 Acco

of

rotation Imparted to the
product leaving the coating zone 17, it may be necessary to
accompany this rotation with a corresponding rotation of
the product portions comprised between the feed drum 3 and
the point of enitrance 16a in the braiding machine 100 and
10  between the exit point 20a fr the braiding machine
and the take-up

4

twisting in

o p"r‘evp‘.'\.*l‘

the product 2,

Z2A from
an undesired manner during processing,
For this purpose, the drums 3, 4 are mounted & Common
cage 120 hinged on the frame b zlong an
15 to the

axis

perpendicular
s of the drums 3, 4 (therefore an axis parallel
to the axis of the product 2, ZA inside the braiding machine
100} . The cage 120 is assocliated with 2 motor 121 with speed
and direction control, adapted o impart to the cages 120 a
rotary movement in the same direction as the rotary movement
20  imparted by the mechanism 110 and svynchronized with it (by
an electric axis).
in the case of

unidirectional

rot

ation, the rotation of
—~ TN 1 - T rr=vre [N 1 s I3
cage 120 1s always necessary. in
bidirec

onl Y oonecessary whern

the

rotation

of
of the cage 120 is

hetween

N
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entrance 16a into the braiding machine 100 and the coating
zone 17 1s limited. In the case o¢f relatively largs
distances, tThe alternate rotation in either direction

5
¥

imparted to the product by the mechanism 110 can be absorbed

0

by the product 2, 2A without the need fto reotate the cage
120,

With the braiding machine 100, the coating method takes
place as follows.

The initial steps are the same as steps 1 - 4 of the
method described for the conventional braiding machine 1.
Once the motor of the braiding machine 100 has been started,
the method differs according to the desired final product.

In particular, for a product to be coated with
unidirectional rotation, the subsequent steps are:
5a) starting the motor 121 of the drums-carrying cage 120
and the worm screw reducer 111, 112;
ba) feeding the product 2 to the coating zone 17 with a
stable and continuous unidirectional rotary movement;
7a) maintaining the unidirectional movement with the worm
screw reducer 111, 112;
8a) starting the forced rotary movement of the spindles 12,
coordinated and synchronized, about the product 2 and
creation of the braided coating of yarns 14;
9a) making the coated product 2A exit and pass through the

pulleys without axial constraints 113 for positioning the
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product and maintaining the degree and speed of rotation;
10a) collecting the coated product 2A on the take-up drum 4
disposed inside the cage 120.
a product toe be coated with bidirectional rotation,
it 1s necessary to take 1into account, as mentioned, tThe
distance between the point of entrance 1léa into the braiding
machine 100 and the coating zone 17.

In the case of limited distance, the methced is simiiar
o that described for the case of unidirectional rotation,
except that the rotation imparted by the motor 121 and by
the reducer 111, 112 changes direction at programmed
intervals.

In the case of relatively high distances, the operations

5b) starting the motor of the worm screw reducer 111, 11z
thb) feeding the product 2 to the coating zone 17;
7oy inducing a2 bidirectional movement with the worm screw

reducer 111, 112.

The subseguent steps are ildentical to steps 8a - 10a.

9]
ot
0

The rotation <of the product being processed about if

.
1

longitudinal axis allows obtainin: lay angles of the
e X i

and/or leftward-twisted wefts with regpect to the

b
<

(

right
product axis that are different and wvariabie along the

product, and this alloews varying along the yproduct the

with the

Avnami ~al and mechanical prope



10

15

20

25

WO 2019/021330 16 PCT/IT2018/050136

This effect will be further discussed below.

¢of the rightward- and leftward-
twisted wefts of a coating obtained with the unidirectional

longitudinal rotation of ftThe product being processed. The

'(5

Figure clearly shows how the rightward-twisted weft 14A and

weft

the le ferent lay angles with

the product axis. In particular, the Figure shows an extreme

case, in which the lay angle of cone of fhe wefts, for

D
e
&
T
fomt
®

3 1A

the leftward-twisted weft 148, 1s substantially zero;
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whereas the weft 144 continues te form the angle o with the

g)
(‘T‘
)
[
—
<
[
Q
{

considered weft, and therefore subst the angle
o also with the axis of the product
Fig. 6 shows, instead, a porticon of the finished product

obtained with tThe kidirectional rotation of the gproduct

being processed. For the sake of clarity, a coating is shown

wefts and one dark yarn in the other weft. It can be ssen
that it is possible to vary the angle of the wefts along
the product in crder to obtain, in addition to the technical
affect mentiocned above, also aesthetic effects not
obtainable with the standard method. Clearly, such
aesthetic effects will be enhanced by the use of different

3 e

varng of different colours, suitably arranged in the wefts.

|
-
ot
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foregoling, a vertical Dpralding machine 1s

iilustrated, in which the drums 3, 4 feeding and taking up
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the product are mounted in a common cage 120,

In a first alternative embodiment, shown in Fig. 7A,
the braiding machine 1007 1is a vertical braiding
machine, but the overall maszs of product to be obtained

regulres the use of separate Irames, and therefore of

separate cages

', 120b7,

14
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o
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In a second alternative embodiment, shown in Fig. 7B,

the braiding machine 100" is a horizontal-axis bralding
machine, which alsc requires nounting the drums 3, 4 in
separate cages 120a"™ and 120b"™. The motors for moving the

cages 120a’, 120LY and 12Ca", 120b" and possible pullieys

for guidin

simplicity. Clearly, it weculd be possible to have a

ntal-axis braiding machine with
common frame,

Some considerations on the technical effects obitained

the invention will now be made.
In general terms, by diversifying the geometry of the

varns 1n the rightward- and leftward-twisted wefts of the

e to obtain different behaviours with

-

coating, it iz possib

regard to mechanical stresses, especially axial stresses

By using varns resistant to high tensile loads, the

continuous unidirectional rots

allow obltaining a
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high inextensibility of the coating, while the
bidirectional rotation will allow cktaining controlied
elongation and breaking capability. The high

in the casge of the unidirectional rotation

is due tc¢ the axial arrangement of one of the two wefts
present 1n the braided coating, for example the wefl 141,

nd continuous manner in a single direction decreases the

e
o]
e
o
=
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-
ANy
Ll
®
N
s
rt
-
o
®
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e

148 on the surface of the product 2
Lo be coated, and this angle can be accurately controlled
by the numericail contrcl of the braiding machine 100 with
an appropriate combinaticon of translation and rotation
speeds, which makes the weft 14B substantially "parallel™”

to the axis of the entering product Z. The other weft 14A

o with the considered

)._.
f“y
(93]
]
[
QO
foet
®

will continue to form the ac

In the case of bidirectional rotation he programmed

g)

I

inversion the rotation direction allcws, instead,

O
L

managing with extreme precision the formation of a breaking

point under load of he system, aiso in this cas

®
o
=

sultably managing the lay angles of the yarns. Ry inducing
the direction inversion alt programwmed intervals, it 1s
possible tco distribute the necessary breaking points in 2
controlied sequence of elongations, such as in applications

to rodynamic braking cables.
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then transferred as 1is known by a

skiiled in the art, tc product, which therefore

assumes Tthe desired fealtures.

An extreme example can be making one of the wefts (for

5 rightward-twisted weft 14A) with elastic varn

{e.g. latex}, and the other welt 14B wi inextensible varn

(for example, Keviar® or the like). By carefully choosing

he geometry }

the magnituds
10 features of

o~

(S [ORH
ST S S o 1 t‘
:EJJ_\JK,C;:L) iy 1T

15 and the

controls

of the braiding, cone can

of the variation of

the

control the point and

N 7Y :

ynamical/mechanical

the final product. By wvarying the angle of
the Dbraided varns on the product being
is possible to ¢cbhtaln an increase or dacrease
of certain features of elongation, tensile
to the subtlety of control

the

current numerical

s of variation of the result
and therefore of its final applicaticon are cbtained.
Always considering such an extreme case, by apprcaching
the laving cof the inextensible varn to the axial direction
20 of the product, the maximum load available, without
dimensional wvariations, will be obtained. On the contrary,
if the lavying of the elastic varn 1s approached to the axial
direction, the maximum possible extensibility will ke
chtained.
25 It will be noted that 1t 1s not possible fTo arrive at
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1

the total rupture of the product, since, even 1n the second
I 7 7
case, the inextensible spirally woven yarn in any case

determines a maximum lcad.

A correct application and choice of varns allow infinite
possibilities of calibrating the mechanical (elastic -~
dimensional) effects and a precise positiconing of the desired
effect in the reguired product length, as well as the
repetition capacity in the product develiopment,

In Fig. 8, there is shown a second embodiment of the
braiding machine according to the invention, indicated as a
whole by 200. Like the braiding machine 100 of Fig. 3, the
braiding machine 200 is a vertical braiding machine designed
to coat products of limited weight and/or length, whose feed
and take-up drums 3, 4 are mounted in a common support frame
5.

In this embodiment, the unidirectional or bidirectional
rotation of the product 2, 2A about its longitudinal axis is
obtained by a corresponding rotation of the workbench 11
carrying the spindles 12. For this purpose, said workbench
11 is carried by a support base 210 fixed to a cage 220,
hinged on a frame 205 of the braiding machine 200 along an
axis coinciding with the axis of the product 2, 2A in its
path inside the braiding machine 200.

The cage 220 is associated with a motor 221 with speed

and direction control, in order to impart to the cage the
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desired unidirectional or bidirectional rotation about the
hinge axis and therefore about the product 2.

Here, the central hole or passage 217 which forms the
coating zone passes through the upper part of the cage 220
and of the frame 205.

With the braiding machine 200, the initial steps of the
coating process are still the same as steps 1 - 4 of the
process described for the conventional braiding machine 1.
Once the motor of the braiding machine 200 has been started,
the process continues with the following steps:
5c) starting the motor 221 associated with the cage 220 of
the Dbraiding machine to <cause a unidirectional or
bidirectional rotation of the cage itself; and
6c) feeding the product 2 by means of tensile sliding through
the coating zone 217, while the product itself rotates about
its axis due to the rotation of the cage 220.

The subsequent steps are identical to steps 8a - 10a of
the first embodiment.

With this arrangement, the additional mechanism 110,
located at the coating zone in the embodiment according to
Figures 3 to 7 is eliminated, so that the product 2, 2A is
subject only to the tensile forces necessary to make it pass
through the braiding machine and collect it with the take-
up drum 4. In addition, the structure is also freed from

constraints on the ground. The overall structure is therefore
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simpler than that of the first embodiment, although it allows
obtaining the same results in terms of specific features of
the coated product (in particular, a coating in which one of
the two frames forms a substantially zero angle with the
longitudinal axis of the product itself).

Note that in Fig. 8 a drum-holding cage 120 hinged on
the frame 5 is still shown, even if the rotation of the drums
3, 4 is no longer necessary. In fact, it could also be
assumed to build the braiding machine in such a way that the
rotation of the product can be obtained, at the user's
choice, according to either embodiment. In this case rotating
cages will be provided, possibly associated both with a
control motor, to support both the drums 3, 4 and the plate
11 carrying the spindles, and the mechanism 110 may be an
accessory to be plugged into the cage 220 or the frame 205
when desired.

With reference to Figures 9A, 9B, also for the braiding
machine according to Fig. 8, alternative mounting
configurations similar to those shown in Figures 7A, 7B may
be provided. 1In particular, the braiding machine 200°'
according to Fig. 9A still has a cage 220' hinged along a
vertical axis, but the total mass of product to be obtained
requires the use of separate frames (shown here again as
rotatable cages 120a', 120b') for the feed and take-up drums

3, 4. The braiding machine 200" according to Fig. 9B has
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instead a cage 220" hinged along a horizontal axis and, in
the illustrated example, also requires the mounting of the
drums 3, 4 in separate cages 120a", 120b". Clearly, also in
this case it is possible to have a horizontal axis braiding
machine with drums mounted on a common frame or cage.

It is evident that what is described is given only as a
non-limiting example and that variations and modifications
are possible without departing from the sceope of the

invention, as defined by the following clalms.
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CLAIMS

1. A method of forming a braided yarn coating over a
product (2, 2A), characterised in that the product (2, 2A),
at least while leaving a coating zone (17; 217) of a braiding
apparatus (100; 200y, is submitted to a continuous
unidirectional or bidirectional rotation about its
longitudinal axis, the bidirectional rotation being obtained
by alternating, at programmed intervals, a rotation in a
first direction and a rotation in a second direction opposite
to the first.

2. Method according to claim 1, wherein said continuous
unidirectional or bidirectional rotation is imparted to the
product (2, 2A) leaving the coating zone (17).

3. Method according to claim 2, wherein said rotation is
a unidirectional rotation and 1is accompanied by a
corresponding and synchronised rotation of the product (2,
2A) along a whole path thereof between means (3) feeding the
braiding apparatus (100) with the product to be coated and
the coating zone (17) and between the latter and means (4)
collecting the coated product.

4. Method according to claim 2, wherein said rotation is

a bidirectional rotation and is accompanied by a
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corresponding and synchronised rotation of the product (2,
2A) along the whole path thereof between means (3) feeding
the braiding apparatus (100) with the product to be coated
and the coating zone (17) and between the latter and means
(4) collecting the coated product when the distance between
a point of entrance of the product into the apparatus and
the coating zone (17) is limited.

5. Method according to claim 1, wherein said continuous
unidirectional or bidirectional rotation is imparted to the
product (2, 2A) both at the entrance into the coating zone
(217) and at the exit therefrom.

6. Method according to claim 5, wherein said continuous
unidirectional or bidirectional rotation of the product (2,
2A) 1s obtained by a corresponding rotation of the set of
elements (12) carrying the coating yarn (14) about the same
product.

7. Method according to any preceding claim, wherein a
rotation speed of the product (2, 2A) and a translation speed
of the same through the braiding apparatus (100) are adjusted
so that the angle formed by a rightward-twisted weft (14A)
or a leftward-twisted weft (14B) with the axis of the product
is substantially zero.

8. Method according to any preceding claim, wherein the
rotation speed of the product is wvariable and, in case of

bidirectional rotation, the rotation speeds in the first and
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the second direction are different from each other.

9. An apparatus (100; 200) for forming a braided yarn
coating over a product (2, 2A), characterised in that it
includes means (110; 220) for imparting a continuous
unidirectional or bidirectional rotation to the product
about 1its longitudinal axis at least at the exit from a
coating zone (17; 217) of the apparatus (100; 200).

10. Apparatus (100) according to claim 9, wherein said
means for imparting a rotation to the product include a
mechanism (110) placed along the trajectory of the coated
product (2A) at the exit from said coating zone (17) and
including:

- a worm screw reducer (111, 112) with speed and direction
control, which is programmed to make the worm screw (112)
rotate either according to a continuous unidirectional
rotary movement or according to a bidirectional rotary
movement obtained by alternating, at programmed intervals,
a rotation in a first direction and a rotation in a second
direction opposed to the first; and

- means (113, 114, 115) for radially positioning the
product leaving the coating zone (17).

11. Apparatus (100) according to claim 10, wherein the
radially positioning means (113, 114, 115) include:

- a toothed wheel (113), which is coaxially passed through

by the product (2A) and with which the worm screw (112)
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meshes in order to make it rotate about its axis; and

- a set of pulleys (114), which follow one another along
the path of the product (2A) leaving the coating zone (17)
and between which said product (2A) passes, the pulleys (114)
being carried by a support (115) fixedly connected for
rotation to said toothed wheel (113) and fastened to the
latter in an off-axis position.

12. Apparatus (100) according to c¢claim 10 or 11,
wherein motors (121) with speed and direction control are
further provided in order to impart to means (3) feeding the
braiding apparatus (100) with the product (2) to be coated
and to means (4) collecting the coated product (2A7), at least
in case of a unidirectional rotation of the product, a
rotation corresponding to the rotation imparted by said
mechanism (110) and synchronised therewith.

13. Apparatus (200) according to claim 9, wherein said
means (220) for imparting a rotation to the product (2, 2A)
are adapted to operate on the product both at the entrance
into the coating zone (217) and at the exit therefrom, and
comprise:

- a component (220) supporting the set of elements (12)
carrying the coating yarn (14), said component (220) being
hinged in the apparatus (200) along an axis coinciding with
the axis of the product (2, 2A) in 1its path inside the

apparatus (200); and
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- motors (221) with speed and direction control associated
with said supporting component (220) in order to impart to
it either a unidirectional continuous rotation or a
bidirectional continuous rotation where an inversion of the
rotation direction occurs at predetermined intervals.

14. A product (2A) having a braided vyarn coating
including a rightward-twisted weft (14A) and a leftward-
twisted weft (14B) forming, with the axis of the product
(2A), angles which are different from each other and are
variable along the product (2A), characterised in that one
of said wefts (14A, 14B) forms a substantially null angle
with the axis of the product (2A) at least over a portion of

the product length.
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