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Description

FIELD OF THE INVENTION

[0001] Embodiments described here concern an ap-
paratus to remove the fuzz of a yarn, and the correspond-
ing method. In particular, the apparatus and method of
the invention are used to remove the fuzz in order to
obtain yarns, generally consisting of short fibers, that are
more resistant and have a better aesthetic appearance,
that is, smoother and more uniform.

BACKGROUND OF THE INVENTION

[0002] The operation of eliminating the surface fuzz of
a yarn is conventionally obtained by means of a so-called
gassing method in special devices, called gassing ma-
chines.
[0003] The yarns subjected to gassing are those ob-
tained mainly from short fibers of vegetable, animal, ar-
tificial or synthetic origin.
[0004] In these gassing machines, the yarn, which nor-
mally comes from a cone, is made to pass through a
flame, and is then collected downstream on another
cone.
[0005] To gas the yarn, known apparatuses normally
use common combustible gases of normal use and sup-
ply.
[0006] There are also gassing machines that use an
electric arc.
[0007] If gas is used to generate the flame, flame con-
trol and management systems have to be present in the
gassing machine, as well as systems for aspirating the
combusted material.
[0008] One problem of the state of the art, which uses
conventional gases, such as for example methane and
LPG, is selectively igniting, extinguishing and adjusting
the flame if an anomaly is identified in the continuity of
the yarn such as breakage, swelling or other, which af-
fects the final quality.
[0009] If the gases currently used are temporarily ex-
tinguished, once normal production resumes, they show
a delay in correctly reaching their capacity to burn the
fuzz.
[0010] This means either that the flame has to always
be kept on, or that the restarting of the machine has to
follow the progressive operating capacity of the flame fed
with the usual gases.
[0011] A first problem is therefore preventing down-
times, that is, the gradual restart of the gassing step, as
well as higher costs since, in addition to losing produc-
tivity, this complicates the structure and functioning of
the gassing machine.
[0012] Therefore, the state of the art has a plurality of
conditioning aspects and consequent disadvantages:

- the gassing speed, and consequently also the pro-
ductivity, is strictly correlated to the normal temper-

ature of the flame which, with traditional gases, is
around 1000°C-1400°C;

- if the thread breaks, there can be very long down-
times, as well as long restart times of the flame;

- conventional gases have pollution and instability
problems, as well as problems related to the main-
tenance, replacement and management of their feed
and usage plants.

[0013] There are also risks associated with transport-
ing and handling containers of pressurized gas, which
have to be managed ensuring the safety of operators.
[0014] There is therefore the need to perfect an appa-
ratus and a method to remove the fuzz of a yarn that can
overcome at least one of the disadvantages of the state
of the art.
[0015] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-
poses and advantages.

SUMMARY OF THE INVENTION

[0016] The present invention is set forth and charac-
terized in the independent claims. The dependent claims
describe other characteristics of the invention or variants
to the main inventive idea.
[0017] In accordance with the above disclosure, an ap-
paratus to remove the fuzz of a yarn, in accordance with
the present invention, is provided with a burner assembly
configured to produce a flame to burn the surface fuzz
of the yarn which runs along a working axis.
[0018] According to the invention, the burner assembly
is fed with a mixture containing hydrogen gas. Preferably,
the mixture comprises oxygen.
[0019] According to one embodiment, the burner as-
sembly is fed with a mixture of hydrogen gas and oxygen.
[0020] In one embodiment, hydrogen and oxygen are
pre-mixed before being introduced into the burner as-
sembly; this promotes efficient and optimized combus-
tion.
[0021] Thanks to the use of a hydrogen-oxygen mix-
ture as indicated above, it is possible to obtain a temper-
ature of the flame deriving from the combustion com-
prised between 2500°C and 3500°C, that is, much higher
than what occurs in conventional burners.
[0022] Advantageously, the hydrogen gas allows to
obtain a concentrated flame with a high temperature
which acts in an extremely precise, selective and con-
centrated manner on the fuzz of the yarn, with no or min-
imal dispersions, guaranteeing an excellent final yarn
product with limited energy consumption.
[0023] Furthermore, the use of hydrogen gas as a
flame generator allows to:

- increase the speed at which the yarn is treated, in
particular the feed speed of the latter along the work-
ing axis, with a consequent increase in the produc-
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tivity of the apparatus;
- reduce, with the same productivity, energy con-

sumption compared to traditional combustible gas-
es;

- eliminate the danger of formation of carbon monox-
ide CO and carbon dioxide CO2 (greenhouse effect);

- increase the safety of the combustion, as well as that
of transport and handling, since hydrogen, in this ap-
plication, is mainly used at atmospheric pressure and
therefore does not generate explosion hazards.

[0024] In particular, since the hydrogen gas is not pol-
luting, it allows to respect the environment and to reduce
or substantially eliminate the costs associated with the
control of the harmful emissions generally produced in-
stead by the combustion of the gases used in traditional
gassing.
[0025] In addition, the flame produced by the combus-
tion of hydrogen quickly reaches normal operating con-
ditions and can therefore be turned off and restarted sev-
eral times, always guaranteeing an excellent gassing of
the yarn and high efficiency in terms of energy and pro-
ductivity.
[0026] Furthermore, unlike traditional gassing ma-
chines, the invention, due to the high temperature of the
flame, allows to gas different types of yarn, for example
yarns obtained from vegetable, animal, synthetic and
mixed fibers, without the formation of carbon residues
that can negatively affect the quality of the yarns.
[0027] The invention also concerns a method to re-
move the fuzz of yarns.
[0028] The method comprises a step in which a yarn
is made to pass through a gassing path defining a working
axis, and the surface fuzz of the yarn that runs along the
working axis is burned by a burner assembly.
[0029] According to the present invention, the burning
step provides to use a flame produced by the combustion
of a mixture containing hydrogen gas by the burner as-
sembly at a temperature comprised between 2500°C and
3500°C.
[0030] Advantageously, this method can also be ap-
plied to known gassing apparatuses by means of adap-
tation and implementation operations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] These and other aspects, characteristics and
advantages of the present invention will become appar-
ent from the following description of some embodiments,
given as a non-restrictive example with reference to the
attached drawings wherein:

- fig. 1 is a lateral view of an apparatus to remove the
fuzz of a yarn in accordance with the present inven-
tion;

- fig. 2 is a front view of the apparatus of fig. 1;
- fig. 2a is an enlarged detail of a possible variant of

the apparatus of fig. 2;

- fig. 3 is a perspective view of a component of the
apparatus of fig. 1;

- fig. 4 is a section view of the component of fig. 3;
- fig. 5 is an exploded view of the component of fig. 3;
- fig. 6 is a view of a detail of the component of fig. 3.

[0032] To facilitate comprehension, the same refer-
ence numbers have been used, where possible, to iden-
tify identical common elements in the drawings. It is un-
derstood that elements and characteristics of one em-
bodiment can conveniently be incorporated into other
embodiments without further clarifications.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

[0033] We will now refer in detail to the various em-
bodiments of the present invention, of which one or more
examples are shown in the attached drawings. Each ex-
ample is supplied by way of illustration of the invention
and shall not be understood as a limitation thereof. For
example, the characteristics shown or described inso-
much as they are part of one embodiment can be adopted
on, or in association with, other embodiments to produce
another embodiment. It is understood that the present
invention shall include all such modifications and vari-
ants.
[0034] Before describing these embodiments, we must
also clarify that the present description is not limited in
its application to details of the construction and disposi-
tion of the components as described in the following de-
scription using the attached drawings. The present de-
scription can provide other embodiments and can be ob-
tained or executed in various other ways. We must also
clarify that the phraseology and terminology used here
is for the purposes of description only, and cannot be
considered as limitative.
[0035] With reference to the drawings, an apparatus
10 to remove the fuzz of a yarn 11 is provided with a
burner assembly 15 configured to produce a flame 16 for
burning the surface fuzz of the yarn 11 which moves
along a working axis X.
[0036] In particular, the apparatus 10 in accordance
with the present invention is particularly suitable to elim-
inate the fuzz of yarns 11 obtained from short vegetable,
animal or synthetic fibers.
[0037] However, the application of this apparatus 10
to yarns 11 obtained from long fibers of various types is
not excluded.
[0038] By fuzz of the yarn 11 we mean the set of
threads or fibers protruding laterally from the yarn 11.
The fuzz is mainly present in the case of yarns 11 ob-
tained from short fibers.
[0039] According to the invention, the burner assembly
15 is fed by hydrogen gas. In particular, the burner as-
sembly 15 is configured to burn incoming hydrogen gas
and produce the flame 16 which burns the fuzz of the
yarn 11. According to one embodiment, the yarn 11 is
transferred with advantageously constant feed speed be-
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tween one or more feed elements and one or more col-
lection elements, along the working axis X, through the
flame 16 of the burner assembly 15.
[0040] In particular, the temperature of the flame 16
obtained by the combustion of the hydrogen gas by the
burner assembly 15 can be comprised between 2500°C
and 3500°C, therefore a much higher value than what
can be reached with conventional gas burners.
[0041] Advantageously, a flame 16 at such a high tem-
perature allows to increase, compared to known meth-
ods, the feed speed of the yarn 11 through the flame 16
of the burner assembly 15. In this way, the productivity
of the apparatus 10 can be considerably higher than that
of known apparatuses.
[0042] According to one embodiment, the feed speed
of the yarn 11 through the burner assembly 15 along the
working axis X can be comprised between 500 m/min
and 1500 m/min.
[0043] The apparatus 10 also comprises a support
frame 14 on which the burner assembly 15 is mounted.
The support frame 14, advantageously, keeps the burner
assembly 15 substantially aligned along the working axis
X.
[0044] The support frame 14 can have a box-like shape
and can be suitable to be installed on walls, bases or
other fixed supports.
[0045] The device 10 can comprise a feed device 12
located upstream of the burner assembly 15 and config-
ured to feed the untreated yarn 11 along the working axis
X to the burner assembly 15.
[0046] With the terms "treat", "treated" and "treatment",
here and in the following description we mean the remov-
al of the fuzz of the yarn 11 by burning it by means of the
burner assembly 15.
[0047] For example, the feed device 12 can comprise
a cone of untreated yarn 11, or a reel or a skein of yarn
11 to be subjected to gassing.
[0048] The feed device 12 can be associated, by
means of suitable connection means, to the support
frame 14.
[0049] The apparatus 10 can comprise a collection de-
vice 13 located downstream of the burner assembly 15
and configured to collect the yarn 11 once treated by the
burner assembly 15.
[0050] For example, the collection device 13 can com-
prise a cone 17 for collecting the yarn 11, or a reel, suit-
ably mounted onto the support frame 14.
[0051] The yarn 11 is transferred along the working
axis X from the feed device 12, located upstream of the
burner assembly 15, to the collection device 13, located
downstream of the burner assembly 15, the flame of
which determines the gassing of the yarn 11.
[0052] According to one embodiment, the collection
device 13 can comprise a pin 18 integral with the collec-
tion cone 17, and a motor member 19 associated with
the support frame 14 and configured to selectively make
the pin 18 rotate.
[0053] According to one embodiment, the pin 18 ro-

tates about an axis of rotation Z perpendicular to the
working axis X of the yarn 11.
[0054] The rotation speed of the motor member 19 de-
termines the feed speed of the yarn 11 along the working
axis X inside the burner assembly 15. In this way, advan-
tageously, by commanding and adjusting the rotation
speed of the collection cone 17 it is possible to adjust the
feed speed of the yarn 11.
[0055] According to one embodiment, the apparatus
10 can comprise at least one support element 34 located
close to the collection cone 17 and configured to uniform-
ly distribute and wind the treated yarn 11 into the collec-
tion cone 17.
[0056] The support element 34 can be, for example, a
cylindrical element which affects the length of the collec-
tion cone 17.
[0057] According to one embodiment, the apparatus
10 can comprise a tensioner element 28 located between
the feed device 12 and the burner assembly 15, and con-
figured to tension the yarn 11 coming from the feed device
12, and direct it along the working axis X.
[0058] According to one embodiment, the tensioner el-
ement 28 is associated with the support frame 14 and is
disposed in line with the burner assembly 15.
[0059] The tensioner element 28 can be defined by a
roller, rotatable about an axis perpendicular to the work-
ing axis X and on which the yarn 11 is wound. The ten-
sioner element 28 allows to channel the yarn 11, correctly
directed along the working axis X, into the burner assem-
bly 15.
[0060] According to one embodiment, the apparatus
10 can comprise one or more means 29 for supporting
and directing the yarn 11 which are associated with the
support frame 14 and configured to direct and keep the
yarn 11 in translational movement along the working axis
X.
[0061] The support and directing means 29 can be pro-
vided, for example, between the feed device 12 and the
burner assembly 15.
[0062] The support and directing means 29 can also
be provided, for example, between the tensioner element
28 and the feed device 12.
[0063] The support and directing means 29 can also
be provided, for example, between the collection device
13 and the burner assembly 15.
[0064] The support and directing means 29 can com-
prise extensions protruding from the support frame 14
and provided with at least one hole in which the yarn 11
is free to pass.
[0065] According to one embodiment, the apparatus
10 can comprise a tubular element 20 disposed above
and close to the burner assembly 15 and aligned with
the latter along the working axis X.
[0066] According to one embodiment, the yarn 11
passes longitudinally through the tubular element 20
along the working axis X.
[0067] According to another embodiment, the tubular
element 20 has an oblong development along the work-
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ing axis X.
[0068] According to another embodiment, the tubular
element 20 is associated with the support frame 14 and
is positioned between the burner assembly 15 and the
collection device 13.
[0069] The tubular element 20 can be provided inside
with a treatment chamber 21 inside which the flame 16
is produced for the treatment of the yarn 11. The treat-
ment chamber 21 advantageously allows to channel and
better direct the flame 16 produced by the burner assem-
bly 15 toward the yarn 11, so as to remove the surface
fuzz of the yarn 11 without damaging it.
[0070] Furthermore, the treatment chamber 21 allows
to control and command the removal of the fuzz in a tar-
geted, fast and efficient manner.
[0071] According to one embodiment, the tubular ele-
ment 20 can be provided with a plurality of holes 22. The
holes 22 allow the passage of air and therefore a correct
surface burning of the yarn 11 by the flame 16 to remove
the surface fuzz thereof without damaging the yarn 11.
[0072] According to another embodiment, the tubular
element 20 can be provided with a longitudinal slit 23,
which affects the entire length of the tubular element 20,
to introduce the yarn 11 into the treatment chamber 21.
[0073] According to one embodiment, the length of the
tubular element 20 along the working axis X depends on
the characteristics necessary for the fuzz removal treat-
ment to be complete and efficient; for example, these
characteristics could be the length of time the yarn 11
remains inside the treatment chamber 21 depending on
the speed of the former or the temperature of the flame
16.
[0074] According to one embodiment, the tubular ele-
ment 20 is disposed protruding externally from the sup-
port frame 14 and in line with the burner assembly 15.
[0075] According to one embodiment, the apparatus
10 comprises a suction member 24 configured to aspirate
the combusted waste released by the burning of the fuzz
of the yarn 11 by the burner assembly 15.
[0076] The combusted waste is the residues from the
combustion of the fuzz of the yarn 11.
[0077] The suction member 24 can be disposed be-
tween the burner assembly 15 and the collection device
13 in order to aspirate the combusted waste released by
the treatment of the yarn 11 exiting the treatment cham-
ber 21.
[0078] According to one embodiment, the suction
member 24 is disposed between the tubular element 20
and the collection device 13.
[0079] The suction member 24 can be disposed in such
a way as to aspirate the combusted waste transversely
to the working axis X.
[0080] The suction member 24 can be associated with
the support frame 14.
[0081] According to one embodiment, the suction
member 24 can be provided with a motor (not shown)
disposed inside the support frame 14 and with a suction
nozzle 30 protruding from the support frame transversely

to the working axis X.
[0082] According to one embodiment, the burner as-
sembly 15 and the tubular element 20 are disposed pro-
truding from the support frame 14 and in line with the
suction nozzle 30.
[0083] According to one embodiment, the burner as-
sembly 15 is connected to a source of hydrogen gas by
means of at least one feed pipe 27. The feed of the hy-
drogen gas can be commanded by means of a servo
valve 25 which can selectively close or open the feed
pipe 27 The servo valve 25 can be commanded manually
by a user and/or electronically by a command and control
unit 26.
[0084] According to a possible embodiment, the
source of the hydrogen gas can be one or more cylinders
associated with suitable control and management devic-
es.
[0085] According to a possible embodiment, the
source of the hydrogen gas can be an electrolysis gen-
erator. In this case, hydrogen is self-produced with con-
sequent economic savings and greater safety in the man-
agement of the hydrogen gas itself.
[0086] According to one embodiment, the burner as-
sembly 15 is provided longitudinally with a through seat-
ing 31 along the working axis X, configured to receive
the yarn 11 and allow it to pass along the working axis X.
[0087] According to one embodiment, the through
seating 31 can have a circular cross section so as to
receive and direct the yarn 11 symmetrically along the
working axis X.
[0088] The through seating 31 is provided with a first
end 32 located below the burner assembly 15 along the
working axis X, and a second end 33 opposite the first
end 32.
[0089] The yarn 11 passes, for example, from the first
end 32 to the second end 33 along the working axis X.
[0090] According to one embodiment, the burner as-
sembly 15 can be provided with a longitudinal aperture
35 that allows to insert the yarn 11 into the through seating
31.
[0091] According to one embodiment, the burner as-
sembly 15 comprises a plurality of nozzles 40 configured
to direct the flame 16 onto the yarn 11.
[0092] According to one embodiment, the nozzles 40
are disposed equidistant along a circumference perpen-
dicular to the working axis X and are, in a preferential
embodiment, suitably inclined toward the yarn 11.
[0093] Preferably, moreover, the nozzles 40 are dis-
posed with respect to each other so as to direct the flame
16 onto the yarn 11 by 360° around the yarn 11, so that
the entire external surface of the yarn 11 is completely
and uniformly affected by the gassing action.
[0094] According to one embodiment, the burner as-
sembly 15 comprises at least three nozzles 40 disposed
distanced from each other at 120° along the circumfer-
ence as above.
[0095] According to one embodiment, the burner as-
sembly 15 can be provided with a feed chamber 41 (figs.
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4-6) configured to simultaneously feed all the nozzles 40
to at least one feed pipe 27 of hydrogen gas.
[0096] According to one embodiment, the feed cham-
ber 41 has a circular or semicircular development which
partly surrounds the through seating 31 so as to connect
all the nozzles 40 with said feed chamber 41.
[0097] In particular, the nozzles 40 can be defined by
holes (figs. 1-2 and 3-5) disposed on the second end of
the through seating 31 and each communicating with the
feed chamber 41 by means of connection channels 42.
[0098] According to one embodiment, the second end
33 of the through seating 31 can be suitably flared so
that the nozzles 40 are correctly directed onto the yarn
11 which moves along the working axis X.
[0099] Advantageously, the feed chamber 41 can be
provided with an injection channel 43 which connects it
to the feed pipe 27. In this way, it is possible to have a
single feed pipe 27 for a plurality of nozzles 40.
[0100] According to a possible embodiment, with ref-
erence to fig. 2a, the nozzles 40 can be defined by gas
injection members 36 each connected to a feed pipe (not
shown) and firmly associated with the support frame 14.
[0101] The injector members 36 can be for example
torches which burn hydrogen gas to create flames 16
suitably directed onto the yarn 11, so as to burn the sur-
face fuzz thereof without damaging it.
[0102] According to one embodiment, the burner as-
sembly 15 can be governed by the command and control
unit 26, which governs the in-flow of the hydrogen gas
to the burner assembly 15; in the event the yarn 11 breaks
or there is a need to interrupt the treatment process, it
can automatically command the selective extinguishing
and/or restoration of the flame 16 in a rapid and efficient
manner.
[0103] According to one embodiment, the command
and control unit 26 can command the servo valve 25 in
order to partialize the flow rate of the hydrogen gas in
order to adjust the intensity of the flame 16.
[0104] In particular, the servo valve 25 can be driven
so as to close, open or half-open the feed pipe 27, based
on settings provided by the user, for example on the basis
of the type of yarn 11, its sizes, and other operating pa-
rameters that can condition the drive of the burner as-
sembly 15.
[0105] According to one embodiment, the feed speed
of the yarn 11 can be pre-set in the command and control
unit 26 according to the type of yarn 11 to be treated and
the level of productivity to be obtained.
[0106] According to one embodiment, the command
and control unit 26 can determine the functioning param-
eters of the burner assembly 15, for example, but not
only, its programmed ignition, also modifying the intensity
of the flame 16 as a function of the pre-set feed speed
of the yarn 11.
[0107] According to one embodiment, the apparatus
10 can be completely automated, with sensors (not
shown) for recognizing the type of yarn 11 to be treated,
the level of fuzz thereof and the correct tension thereof

along the working axis X before of the process of treating
the yarn 11 in the burner assembly 15.
[0108] In particular, according to the data detected by
the sensors as above, the command and control unit 26
can adjust the intensity of the flame 16 so as to guarantee
the correct treatment of the yarn 11.
[0109] In addition, sensors can be present, located af-
ter the treatment of the yarn 11 by the burner assembly
15, which detect whether the yarn 11 has been treated
correctly so as to constantly optimize the treatment proc-
ess, modifying and correcting the gassing parameters in
feedback if treatment defects or imperfections are found.
[0110] According to one embodiment, the burner as-
sembly 15 comprises a safety device 44 positioned be-
tween the nozzles 40 and the at least one feed pipe 27.
The safety device 44 is configured to prevent backfiring
following the ignition of the gas by the burner assembly
15, thus guaranteeing a better control of the flame 16.
[0111] With reference to fig. 5, the burner assembly 15
can comprise a main body 37 in which the feed pipe 27
and the safety device 44 are inserted.
[0112] The burner assembly 15 can also comprise an
upper head 38 associated at the top with the main body
37.
[0113] The burner assembly 15 can also comprise, be-
tween the upper head 38 and the main body 37, a sealing
packing 39.
[0114] The upper head can be provided with the noz-
zles 40.
[0115] With reference to fig. 6, the upper head 38 can
be provided with the feed chamber 41. In particular, fig.
6 shows a view from below of the upper head 38 in which
the feed chamber 41 is visible.
[0116] According to one embodiment, the main body
37 can be provided with a hole 46 which directly connects
the feed chamber 41 with the feed pipe 27, or with the
safety device 44.
[0117] According to one embodiment, the sealing
packing 39 can be provided with an aperture 47 aligned
with the hole 46 in order to allow the passage of the gas
from the feed pipe 27 to the feed chamber 41. In this way,
in fact, feed pipe 27, hole 46, aperture 47 and injection
channel 43 of the feed chamber 41 are aligned.
[0118] Upper head 38, sealing packing 39 and main
body 37 can each be provided with a through hole having
the same cross section so that, once assembled one on
top of the other, the holes define the through seating 31.
[0119] Upper head 38, sealing packing 39 and main
body 37 can be made in a single body.
[0120] Upper head 38, sealing packing 39 and main
body 37 can be connected together by means of attach-
ment means 45, for example screws.
[0121] It is clear that modifications and/or additions of
parts may be made to the apparatus 10 to remove the
fuzz of a yarn 11 as described heretofore, without de-
parting from the field and scope of the present invention.
[0122] It is also clear that, although the present inven-
tion has been described with reference to some specific

9 10 



EP 3 696 304 A1

7

5

10

15

20

25

30

35

40

45

50

55

examples, a person of skill in the art shall certainly be
able to achieve many other equivalent forms of apparatus
10, having the characteristics as set forth in the claims
and hence all coming within the field of protection defined
thereby.
[0123] In the following claims, the sole purpose of the
references in brackets is to facilitate reading: they must
not be considered as restrictive factors with regard to the
field of protection claimed in the specific claims.

Claims

1. Apparatus to remove the fuzz of a yarn (11), said
apparatus (10) being provided with a burner assem-
bly (15) configured to produce a flame (16) to burn
the surface fuzz of the yarn (11) which advances
along a working axis (X), characterized in that said
burner assembly (15) is fed with a mixture containing
hydrogen gas.

2. Apparatus as in claim 1, characterized in that a
mixture of hydrogen gas and oxygen is used to feed
the burner assembly (15).

3. Apparatus as in any claim hereinbefore, character-
ized in that the yarn (11) advances through the burn-
er assembly (15) along the working axis (X) at a feed
speed comprised between 500 and 1500 m/min.

4. Apparatus as in any claim hereinbefore, character-
ized in that said burner assembly (15) comprises a
plurality of nozzles (40) equidistant along a circum-
ference perpendicular to the working axis (X) and
suitably inclined toward the yarn (11), said nozzles
(40) being disposed one with respect to the other so
as to direct the flame (16) on the yarn (11) by 360°
around the yarn (11).

5. Apparatus as in claim 4, characterized in that the
burner assembly (15) comprises at least three noz-
zles (40) disposed distanced from each other at 120°
along said circumference.

6. Apparatus as in claim 4 or 5, characterized in that
the burner assembly (15) is provided with a feed
chamber (41) configured to simultaneously connect
all the nozzles (40) to at least one feed pipe (27) of
hydrogen gas.

7. Apparatus as in claim 6, characterized in that the
burner assembly (15) comprises a safety device (44)
positioned between the nozzles (40) and the at least
one feed pipe (27), said safety device (44) being con-
figured to prevent backfiring following the ignition of
the gas by the burner assembly (15).

8. Apparatus as in any claim hereinbefore, character-

ized in that it comprises a tubular element (20) dis-
posed above and close to the burner assembly (15)
and aligned with the latter along the working axis (X),
said tubular element (20) being passed through lon-
gitudinally by the yarn (11) along the working axis
(X) and being provided inside with a treatment cham-
ber (21) in which the flame (16) is produced.

9. Apparatus as in any claim hereinbefore, character-
ized in that it comprises a suction member (24) con-
figured to aspirate the combusted waste released by
the burning of the fuzz of the yarn (11) by the burner
assembly (15).

10. Method to remove the fuzz of a yarn (11) comprising
a step in which a yarn (11) is made to pass through
a gassing path defining a working axis (X), and the
surface fuzz of the yarn (11) that runs along said
working axis (X) is burned by a burner assembly (15),
characterized in that the burning step provides to
use a flame produced by the combustion of a mixture
containing hydrogen gas by said burner assembly
(15) at a temperature comprised between 2500°C
and 3500°C.
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