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Description

BACKGROUND OF THE INVENTION

�[0001] The present invention relates to a process for
providing additives to yarn made of multifilament textiles.

DESCRIPTION OF THE PRIOR ART

�[0002] Micro- �encapsulation has been used in the tex-
tile industry since the early 1990’s. Many textile manu-
facturers are looking into the use of microcapsules to
functionalize their products by giving textiles: a durable
scent; a means for applying a cosmetic, such as a body
lotion, or a pharmaceutical product.
�[0003] Microcapsules applied to textile materials im-
part characteristics which depend on the nature of the
active substances present inside the microcapsules. The
large number and variety of active substance that can be
used is further proof of the usefulness of the micro- �en-
capsulation technique in the fabrication of different tex-
tiles which have many applications.
�[0004] Microcapsules have been applied to the textile
webs (woven, knitted and no woven fabrics), fibers, and
monofilaments or multifilament yarns. The majority of de-
scribed techniques for applying of microcapsules to the
textiles is designated for the webs finishing.
�[0005] Impregnation is one method of web/ �fabric fin-
ishing. The web is placed in a treatment bath, such as a
"pad" machine, which contains both charged microcap-
sules and a binder. Optionally products include: dispers-
ing agents; pressure absorbing agents; softening agents
and surfactants alone or in combination may also be add-
ed. The treated fabric must be dried and/or cured (soak-
ing process); or squeezed and dried and/or cured (pad-
ding process). The binders anchor the microcapsules to
the fabric. Suitable binders for microcapsule finishing in-
clude: polymeric melamine compounds; polymeric gly-
oxal compounds; polymeric silicone compounds; poly-
alkylene glycols; poly�(meth)�acrylates; polymeric fluoro-
carbons and epichlorohydrin-�crosslinked polyamidoam-
ines. The surfactants present in the bath facilitate inter-
actions between the components of the bath and the fab-
rics and improve the "fabric hand" after treatment. The
drying/ �curing processes are necessary for water/�solvent
evaporation from the treated fabric and in some cases
for activating some binders requiring higher temperature
to bind the web/�fabric.
�[0006] The impregnation method (padding or soaking)
is described in U.S. Patent 4,882,220 where microcap-
sules containing a fragrance are applied to a fabric by
soaking, padding and printing processes. In U.S. Patent
Application 2002/0166628, the soaking method is dis-
closed. Canadian Patent Application 2,483,279 de-
scribes applying microcapsules by soaking and padding.
Finishing of fabrics with microcapsules containing skin-
conditioning agents by soaking, padding, coating, spray-
ing and printing method is described in U.S. Patent

5,232,769. Japan Patent document JP 11012953 de-
scribes the method for obtaining an antiinflammatory
and/or analgesic textile material by textile finishing with
microcapsules containing a biological active agent.
�[0007] Microcapsules have also been applied to textile
fabrics using a coating process. The fabric to be treated
is exposed to microcapsules coated with the binder in a
coating machine. Here any excess of coated microcap-
sules is eliminated from the fabric, for example, by a knife
system. The coated fabric is then dried and/or cured. This
method is described in U.S. Patent 3,479,811, where ex-
pandable micro-�spheres are incorporated on the surface
of the fabric by the coating process. Canadian Patent
1240883 describes a coating process for microcapsules
containing thermo chromic pigments. The coating meth-
od to functionalize fabric by microcapsules is also de-
scribed in Korean Patents KR 2002056779 and KR
2001069654. Electrically conductive and electromagnet-
ic radiation absorptive fabric was obtained by microcap-
sules coating described in U.S. Patent Application
2004/0212.
�[0008] Other methods of applying microcapsules to
textile fabrics include: spraying described in International
Patent WO 00/05446, in Korean Patent KR 2002082692
and in two Japan Patents JP2000178873 and
JP02200602; printing described in European patent EP
1231319 printing allows only selected areas of textile fab-
ric to be functionalized; and doping a spinning solution
with the microcapsules and extruding the fibers already
finished, as described in U.S. Patent 3,852,401.
�[0009] EP 0 326 243 discloses a method and appara-
tus for spraying a dry particulate powder into a continuous
roving or tow.
�[0010] All these methods for applying microcapsules
on yarns require an additional treatment step which may
be long and laborious. Thus, there is a need for a process
for applying microcapsules to yarn "on-�line" during a nor-
mal finishing process of yarns.
�[0011] Furthermore with the yarn treatments dis-
cussed, only the yarn surface is coated by binder and
microcapsules. This gives the fabric a "rough hand" which
is not acceptable for many products like, especially prod-
ucts which will be in contact with the body. Thus, there
is also a need for microcapsules finishing yarns which
can be used which have a "fabric hand" which is soft final
products.

SUMMARY OF THE INVENTION

�[0012] In one aspect of the invention there is a process
for depositing additives into a yarn having multi-�filaments
comprising steps of; separating the multi-�filaments of the
yarn into individual filaments while winding the yarn; in-
jecting the additive onto the individual filaments; and pro-
moting the individual filaments of the yarn to close up
one against the other, whereby the additives are en-
trapped within the multi-�filaments.
�[0013] According to another aspect of the invention
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there is an apparatus for depositing microcapsules into
a yarn having a plurality of filaments, the apparatus com-
prising; a supply spool, a take- �up spool winding the yarn
in a first direction between the supply spool and the take-
up spool, a means for separating the yarn at, at least one
separating point disposed between the supply spool and
the take-�up spool, the means for separating the yarn
thereby exposing the filaments, and at least one nozzle
proximate the separating point, the at least one nozzle
injecting a liquid onto the filaments in a second direction
transverse the first direction, the liquid having a the mi-
crocapsules suspended therein and thereby injecting the
microcapsules.
�[0014] According to yet another aspect of the invention
there is a multifilament yarn having a cross sectional pe-
rimeter, the yarn comprising: individual filaments inter-
connected together to produce the yarn; and microcap-
sules having a range of diameter of 0.1 to 200 Pm on the
individual filaments within the perimeter of the yarn.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0015] Further features and advantages of the present
invention will become apparent from the following de-
tailed description, taken in combination with the append-
ed drawings, in which: �

Fig. 1. is a schematic representation of the process
steps of an embodiment of the present invention
where Partially Oriented Yarn (POY) is used as a
starting material and the aspect of the filaments of
the POY during processing is represented;

Fig. 2 is a schematic representation of the process
of another embodiment of the present invention mul-
tiple Partially Oriented Yarns (POYs) are the starting
material and produce a multifilament yarn which is
textured by an air jet device and one POY being over-
fed onto the other;

Fig. 3 is a schematic representation of a system of
injection of a dispersion of the microcapsule accord-
ing to one embodiment of the present invention;

Fig. 4 is a cross section of a device for the deposition
of the additives according to one embodiment of the
present invention; and

Fig. 5 is a micrograph of microcapsules on the fila-
ments within a Draw Textured Yarn of one embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

�[0016] The invention is applicable to manmade textiles
that include but are not limited to: polyesters, polyamides
(nylons), aramids, polypropylene, and other synthetic

and/or artificial multifilament yarns. Multifilament yarns
are understood to be composed of a plurality of filaments.
�[0017] The following terms are included to clarify the
definition of the terms found in the application.
�[0018] The term yarn is defined as a continuous bundle
of textile fibers, filaments or materials in a form suitable
for intertwining to produce a textile fabric. A multi-�filament
yarn has two or more individual filaments intertwined.
There are many forms of yarn such as; spun yarn where
a number of fibers are twisted together; zero- �twist yarn,
where the filaments are laid together without any twist;
twist yarn which includes a number of filaments with a
twist.
�[0019] Winding is understood to mean a process of
transferring yarn or thread from one type of package to
another to facilitate subsequent processing. The pack-
age or spool is understood as the forms for winding yarn,
most of these packages are flangeless to allow high
speed of unwinding.
�[0020] There are two types of winders precision and
drum winders. Precision winders are used for the most
part with filament yarns, they include a cam driven
traverse and an oscillating motor moving a traverse, that
synchronize the spindle to produce packages with a
wound diamond-�pattern. Drum winders, including pro-
peller type systems, are used principally for spun yarn,
where a frictional contact drives the package.
�[0021] The term texturing is understood as a process
that produces random loops, crimping, or other operation
which increases the texture of a yarn. These operations
also increase insulation value, warmth and absorption of
the yarn, and provides a different texture to the surface
of a yarn. The present process of deposition of micro-
capsules requires the application of the microcapsules
onto a textured yarn. Many types of textured yarns are
known to the skilled practitioner they include: Draw Tex-
ture Yarn (DTY) and Air Textured Yarn (ATY). As will be
described, non- �textured or flat yarns may be used as a
starting material.
�[0022] Reference is made to a textile winding machine
which is understood to include : �a winder; a texturing ma-
chine, or a twister. A preferred embodiment of the tex-
turing machine is a false twist texturing machine or an
air texturing machine.
�[0023] The textile handling machines listed above is
not limitative and the skilled practitioner would under-
stand that other textile winding machines may be used.
Textile handling or processing includes: spinning; plying;
twisting; texturing and coning. Textile processing in-
cludes many mechanical operations used to translate a
textile fiber or yarn to a fabric or other textile material and
would be understood by the skilled practitioner.
�[0024] Micro- �encapsulation is a technique of enclosing
chemically, physico-�chemically or biologically reactive
material in tiny microcapsules from which the material
can be released under particular conditions.
�[0025] A microcapsule is composed of an outer wall or
shell comprising a natural, semi- �synthetic or synthetic,
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high molecular weight material such as gelatin; Arabic
gum; agar agar; alginic acid and salts thereof; fatty acids;
cetyl alcohol; collagen; chitosan; lecithins; albumin;
starch; dextran; polypeptides; cellulose and chemically
modified cellulose; polyacrylates; polyvinyl alcohol; pol-
yvinyl pyrrolidone; polyurethane; polyolefin; polyamide;
an aminoplast; polyester; polysaccharide; silicone res-
ins; epoxy resins and formaldehyde resins. In a preferred
embodiment the aminoplast is a melamine. Microcap-
sules have a particle diameter in the range from to 0.1
to 1000 Pm, preferably between 0.1 to 200 Pm, and most
preferably 0.5 to 20 Pm.
�[0026] The process of the present invention is contin-
uous, rapid, and substantially dry, it is executed over a
short period of time, of as little as, 1/10 to 1 sec, while
the classic soaking process may require from 2 to 3
hours, furthermore the dry conditions (dry yarn) provides
good fixation of microcapsules. The process of the
present invention is applicable to many kinds of yarn,
allows for flexibility by allowing for the use of short runs
of yarn, as well as, lower quantities of actively charged
microcapsules to achieve the target activity of final prod-
uct. Like all other yarns, the yarn of the present invention
has a length and a perimeter. However, with the yarn
produced by the process of the present invention, micro-
capsules are found within the perimeter of the yarn, not
only on the perimeter, or outer surface, as with some
processes. The present process is eco-�friendly as active
ingredients are recycled in the system and chemical loss-
es are minimized, thus also improving cost effectiveness.
The yarns finished by the process of present invention
have a substantially uniform microcapsules distribution.
The textiles webs fabricated from yarns of the present
invention have a "soft hand" and are applicable to textile
webs which gradually release encapsulated active sub-
stances and which may be in permanent contact with
wearer’s skin and body.
�[0027] Figure 1 represents one embodiment of the
process of the present invention for producing a multifil-
ament Draw Textured Yarn (DTY) including deposited
microcapsules according to the present invention in a
textile winder. The process steps, as well as the sche-
matic nature of the filaments of the yarn during the
processing is represented in Figure 1. The direction of
movement of the yarn during processing is indicated by
the arrow 2. A supply spool 10 of a multi-�filament partially
oriented yarn (POY) 12 is fed from the spool 10 to a first
shaft 20 also called an input feeding shaft or roll, rotating
at a given speed. From this shaft 20 the yarn is fed to a
second shaft or roll 60, which turns at a higher speed
than the first shaft 20. Thus, the yarn 12 is simultaneously
drawn, its length is increased and diameter diminished
and twisted. The yarn 12 is twisted after the first shaft 20
by a friction device, such as a set of spindles or friction
discs 50 which produce a twisted yarn 22. The yarn 22
enters a heater 30 where its temperature is increased so
that the yarn 22 is thermo-�fixed (130°C to 500°C). The
heater 30 is followed immediately by a cooling zone 40

which may be at room temperature or may be cooled
below room temperature. The cooler 40 has a smooth
curved surface which facilitates the cooling and reduces
the likelihood of breaking very fine filaments of yarn. The
yarn 52 leaving the friction discs 50 may in some cases
be straightened as represented in the Figure 1.
�[0028] The tension between the second shaft 60 and
the first shaft 20 caused by the greater speed of the sec-
ond shaft 60 causes the filaments of the yarn 22 to be
elongated while heated. The tension of the drawn yarn
62 leaving the second shaft 60 is lower due to the lower
speed of shaft 80 (or the "2 bis" roll) in relation to shaft 60.
�[0029] This reduction in speed is permissible because
there is a reduction in the length of the yarn produced by
the bulking of the yarn and its stretch behaviour. The yarn
62 has become somewhat crimped. Thus the operation
of twisting and heating the yarn produces curling of the
filaments lower than that of shaft 60, permitting retraction
and bulking of the entire multifilament yarn. It should be
noted that this reduction in tension or un- �tensioning,
causes the filaments in the yarn to separate to some de-
gree. Therefore, the speed of a third shaft or "2- �bis" roll,
80 which rotates at a marginally lower velocity than the
second shaft 60, is related to the percentage of reduction
of overall length of the yarn. Thus the shafts 60 and 80
serve as a means of separating the yarn into individual
and exposed filaments.
�[0030] The yarn travels or winds through an opening
or passage extending through the body of device 70 in
the direction indicated by the arrow 2. The filament in
yarn 62 are separated as well as, possibly interlaced or
intermingled in the device 70, where in a preferred em-
bodiment there is an air jet 72. The yarn 62 enters the
device 70 where the air jet 72 (at a pressure as much as
100 psi) is directed at the yarn 62 in a perpendicular or
nearly perpendicular direction with respect to the of
movement of the yarn 2. The yarn 62 comes into contact
with air vortices produced by the air jet 72 which act as
a means of separating of the filaments of the yarn 62 in
a preferred embodiment. The air jet 72 enters the device
70, through an aperture transverse to the opening
through the device 70. As the filaments move out of the
jet 72 due to the movement of the yarn, they re- �orient
back onto each other, may produce braids or knots at
regular intervals within the yarn 76. The skilled practition-
er would understand that a gas jet, such as the air jet 72,
are produced by a gas or fluid passing through an aper-
ture, a hole, or a nozzle, and possibly via other devices
such as a valve, which produces a very high velocity gas/
fluid stream. The skilled practitioner would understand
that the air in the air jet 72 may be replaced with another
suitable gas or combination of gases such as an inert
gas like nitrogen, helium, neon or argon if required. In a
preferred embodiment the air/gas jet 72 may also be
heated.
�[0031] The device 70 includes a hole or nozzle for a
stream 74 through which suspended microcapsules are
injected into the device 70 at the point close to where the
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filaments have been separated from one another, into
individual filaments, while winding through the device 70.
This nozzle is located along the winding path of the yarn,
and is located proximate to a point where the filaments
have been separated. In a preferred embodiment the
nozzle producing the liquid jet 74 is located downstream,
with respect to the direction of travel of the yarn 2, of this
yarn separating point. In a preferred embodiment, the
microcapsules liquid jet 74 leaves a nozzle intersecting
the yarn winding opening, the intersection of liquid nozzle
and yarn winding opening is substantially opposite and/or
slightly downstream of an aperture for an air jet 72. The
liquid nozzle and the aperture may both be transverse to
the yarn winding opening through the device 70. in a pre-
ferred embodiment the aperture for the jet 72 and the
nozzle for the liquid stream 74 are perpendicular to the
wall of the opening of the device. The stream or spray
74 of microcapsules will be injected into and adhere to
the separated individual filaments and coat the filament
surfaces. In another preferred embodiment, there are two
air jets and two liquid jets and each air and liquid jet is in
close proximity to one another and are situated along the
wall of opening through the device 70. Furthermore, the
orientation of the nozzles along the wall opening may be
directed at the winding yarn so that the jet makes a per-
pendicular angle to the direction of travel of the yarn 2.
The angle made between the direction of the liquid jet
74, the air jet 72 when either jet leaves the nozzle in a
substantially straight line, and the direction of travel may
vary by 30° from the perpendicular and as much as 45°
from the perpendicular.
�[0032] As the filament continues to wind through the
jet device 70 it leaves the vortices produced by the air
jet 72 and the filaments close up upon themselves thus
sealing the microcapsules within the yarn. This braided,
interlaced or intermingled and textured yarn 76 thus pro-
duced, includes microcapsules within the structure, as
well as on the external surfaces of the yarn 76. The mi-
crocapsules are also found within the narrow hollows of
the intermingled or entangled filaments. Because the mi-
crocapsules make it into these grooves or channels of
the specific filaments of yarn, the yarn is expected to
retain the microcapsules and therefore the properties of
the materials within the microcapsules for a longer period
of time, than in processes where the yarn is coated only
on the surface. Figure 5 is a electro-�micrograph of a yarn
where the individual filaments include microcapsules.
�[0033] The additives may be injected into the yarn di-
rectly after the shaft 60 without the aid of an air jet 72.
But the use of an air jet improves the process by sepa-
rating the individual filaments of 52 before inserting the
microcapsules. The jet 72 separates the filaments to a
greater extent than with only un-�tensioning due to the
effects of the operation of the shafts alone, and is thus a
preferred mode of operation for this invention.
�[0034] Throughout the disclosure the words; additive,
microcapsule and nanocapsule are used interchangea-
bly, each of which can have a single constituent or mul-

tiple components. The additives are preferably microcap-
sules in a range of diameter from 0.1 to 1000 Pm, pref-
erably between 0.1 to 200 Pm, and most preferably 0.5
to 20 Pm, where the microcapsules have an outer wall
and a central core. The wall is adapted to bind to the
filaments. In a preferred embodiment the outer wall of
the microcapsule fuses with the individual filament by the
action of heat and/or with the binder. The central core of
the complete particle or microcapsule, may include a sub-
stance or material which is chemically, physico-�chemi-
cally or biologically active or simply cosmetic. These ma-
terials may be topical skin lotions or medicines.
�[0035] The chemically, physico- �chemically or biologi-
cally active material enclosed inside of microcapsule may
include the following types of substances: bioactive
agents, drugs and pharmaceuticals; enzymes; dyes and
pigments; fragrances; moisturizing agents; bleaching
agents; depilatory agents; UV-�block agents; softening
agents; elasticity improving agents; flame-, moth-,
crease- and soil-�proofing agents; water repellent agents;
anti- �shrinking agents; cross-�linking agents; magnetic
particles; thermochromic, photochromic, electrochromic,
piezorochromic, solvatechromic, carsolchromic materi-
als; insects repellents; pesticides; static electricity-�con-
trolling or reducing agents; electrically conductive mate-
rials; radar- �absorbing materials; reflecting particles;
heat- �absorbing and/or heat-�releasing phase change
agents; decontamination agents; zeolites; activated car-
bon; and combinations of these substances.
�[0036] The yarn 76 continues to the third shaft 80 and
the fourth shaft (also be called the delivery or nip roll),
100. In between the two rolls 80, 100 a heater 90 may
be included. The optional heater 90, may evaporate any
solvents or aqueous component injected with the micro-
capsules suspension and also helps to further bind the
microcapsules to the filaments. The fourth set of shafts
100, serves to control overfeed in the temperature setting
zone, before the yarn 102 is drawn or wound onto the
take- �up spool 112 with the aid of take-�up shaft 110.
�[0037] It is noted that many variations of location for
the device 70 and the injection of microcapsules is pos-
sible. The device 70 has been located directly after the
shaft 60 without the inclusion of an air jet, as well as,
directly after the second heater 90 and before the nip roll
100. Microcapsules have successfully been applied and
inserted into the multi-�filaments of the yarn at various
locations.
�[0038] The deposition process of the present invention
requires that the yarn be textured before the separation
and deposition occurs. However, the starting yarns may
be textured, immediately upstream of the process of the
present invention, and this is described in Fig. 2. Thus
Partially Oriented Yarn (POY), Fully Oriented Yarn
(FOY). and Low Oriented Yarn (LOY) and combinations
thereof, which are not textured yarns may serve as start-
ing products but they must be textured before the micro-
capsules are deposited. In the mode proposed in Fig. 2,
more than one spool of POY, FOY, LOY or combinations
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thereof is fed in a winding machine. Each POY or other
yarn, passes over a heater into an air jet device. Figure
2 is an option of texturizing POY into a multi- �filament yarn
before the deposition of the additive/�microcapsule. The
direction of the movement of the yarn in Figure 2 is indi-
cated by the arrow number 3. By the process of this in-
vention spools (150, 160) feed POY onto feed shafts
(170, 180) the filaments are drawn by a second set of
shafts (220, 230) at a greater speed through a similar
series of steps which include a heating step (190, 200)
with the POY. These POY yarns can be further textured
such that the feed rate of the yarns from the second shafts
220 and 230 are different in the order of -10% to +200%
thus the yarn 231 leaving the shaft 230 may be fed at a
speed as much as 200% greater than the yarn 221 leav-
ing the shaft 220. The yarn 221 is called the core yarn
while the yarn 231 is called the effect yarn in entering the
air jet device 240 the air jet 242 has a tendency of envel-
oping the effect yarn 231 over the core yarn 221, to give
a multiplicity of loops and thus the POY yarn which was
only partially oriented is now a multi- �filament yarn ready
to have additives incorporated by the process of the
present invention through the hole for jet 264.
�[0039] Due to the high level of looping of the effect yarn
231 around the core yarn 221, the type of process ar-
rangement often includes two stabilizing rollers 250 and
270, which reduce and stabilize the yarn produced to a
more uniform thickness. In a preferred embodiment the
microcapsule jet device 260, optionally including another
air jet 262, is placed between the two sets of stabilizing
rollers 250 and 270. As in previous examples the liquid
jet 264 incorporates additives within the yarn, with indi-
vidual filaments separated by un-�tensioning of the yarn
or by the action of an air jet.
�[0040] The multi-�filament yarn leaving the jet device
260 and roller 270, including microcapsules may once
again be heated to evaporate the aqueous phase and so
as to further adhere the microcapsules to the now multi-
filament texturized yarn in heater 280. The heater 280 is
between rolls 270 and 290. From the roll 290, the yarn
is wound onto the take-�up spool with the aid of take-�up
shaft. The take- �up spool and shaft are not illustrated in
Figure 2. Thus various methods of generating the tex-
tured micro- �filament yarn required for the incorporation
of microcapsules by the process of this invention are pos-
sible and would be clear to the skilled practitioner, and
be used for the deposition of additives by the process of
the present invention.
�[0041] The skilled practitioner would also understand
that other types of yarn using similar arrangements of
textile handling equipment may generate multifilament
textured yarn.

Preparation of the Suspension of Microcapsules

�[0042] Figure 3 represents a tank 300 which includes
a mechanically or magnetically driven agitator 310 where
the suspension of microcapsules in aqueous phase is

prepared. The tank 300 may include a means 320 which
heat the suspension of particles in a controlled manner.
The suspension is re-�circulated from the tank 300 by
means of a pump 330. The pump 330 is selected from
the group of pumps which are designed to minimize the
shear and thus the breakage of microcapsules in sus-
pension. The types of pumps applicable are selected
from the group consisting of peristaltic, diaphragm, pro-
gressing cavity, and centrifugal disc pumps. The skilled
practitioner would understand that this group of pumps
is not limitative and other pumps minimizing the shearing
of microcapsules may be employed. The suspension is
circulated in a piping or tubing system 332 to the typical
jet device 370 where the multi- �filament yarn 360 will be
intermingled by the action of the air jet 372 and coated
by the action of the jet 374 of microcapsules. The sus-
pension is not completely consumed by spraying onto
the filaments and is collected in a vessel 380 for re-�cir-
culation by pump 339 back to the original reservoir 300.
�[0043] The suspension of microcapsules may contain
components that have a tendency to block jet 374 which
requires periodic cleaning or de-�blocking of the hole
through which liquid jet passes during operation by pe-
riodic maintenance. This periodic cleaning may be per-
formed by a mechanical device or through the selection
of self- �cleaning jets.
�[0044] Fig. 4 illustrates a cross sectional view of a pre-
ferred embodiment of the present device 470 used to
deposit additives such as microcapsules and nano- �cap-
sules into the filaments of a textured yarn. The device
includes a body 400 defining a central opening or hole
405 which passes through the device 470, in a preferred
embodiment the hole is cylindrical. The hole 405 is adapt-
ed to allow: the passage of textured yarn 62 at high speed
into and through the opening 405, and the exit of the
intermingled yarn 76 at the outlet end of the opening 405.
The direction of the movement of the yarn 62 through the
device 470 is indicated by the arrow 4.
�[0045] The wall of opening 405 is intersected by at least
one hole for a liquid jet 474, which due to an un-�tensioning
caused either by the slight reduction of speed through
the device, or by the inclusion in a preferred embodiment
of an aperture for an gas or air jet 472 which will open
the multifilament and allow the deposition of additives
within the individual filaments of the yarn 62. Upon leav-
ing the vortices of the air jet 472 the individual filaments
of the yarn will have a tendency to close up one against
the other, but the winding of the yarn through the rolls
will further promote this closing of the individual filaments
of the yarn. Fig. 4 represents a preferred embodiment
which includes two liquid holes or nozzles 473, 475,
which produce two liquid sprays (or jets) 474, 476. The
number and placement of liquid holes can be increased
or decreased depending on the speed of the yarn through
the device 470, and would be understood by a skilled
practitioner. In a preferred embodiment the hole�(s) 473,
(475), are liquid nozzle�(s) and are located opposite an
aperture 471 for the air jet 472 along the wall of the open-
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ing. The air jet hole 471 and the air jet 472 are once again
used to separate the filaments of the yarn. This embod-
iment of the device has mechanical means for cleaning
the liquid nozzles by a system of plungers 491 and 493
which scrap any build- �up from the top of the liquid holes
473, 475. Arrow 495 represents the direction of the move-
ment of the plungers 491, 493. In Fig. 4, one of the plung-
ers 491 is in a retracted position, while plunger 493 is in
an extended position removing any deposits of additives
which may have built up in the hole 475. Other means
for the cleaning of the nozzles 473, 475 can be envisaged
and include the redirection or the addition of a the high
pressure air jet towards the top of the liquid jets 473, 475.
Many such alternatives are available and known to the
skilled practitioner. In Fig. 4 the deposited microcapsules
have been represented by varying sized triangles, indi-
cating the incorporation of microcapsules on the surface
and within the yarn 76.
�[0046] The excess liquid from the jets 474, 476 passes
out the end of the device at the outlet end of the device
470. This excess is collected in a tank or container 480
and re- �circulated back to the liquid nozzles 473, 475 in
a manner as represented in Figure 3. In a preferred em-
bodiment, of the device 470 is enclosed in a casing, which
is designed to collect the excess liquid from the jet 474,
476 and may be under a slight negative pressure so that
any vapors can be evacuated from the surroundings and
treated.

Preparation of the Aqueous Suspension of Micro-
capsules

�[0047] Before being deposited an aqueous suspen-
sion of the microcapsules is required. The microcapsules
are mixed with various ingredients to produce an aque-
ous suspension.
�[0048] The microcapsules containing a wide variety of
products encapsulated within an outer shell typically pol-
ymeric in nature, in one embodiment the encapsulated
product is a scent of lavender which contains linolyl ac-
etate. Commonly the outer shell is a type of polyurethane
or similar compound previously described. The suspen-
sion in includes; the microcapsules in aqueous suspen-
sion; a binder; and a softener typically a silicon micro-
emulsion.
�[0049] The microcapsules, the binder and the softener
are added in a ratio that varies from 35: �35: �30 to 48:�48: �4
with a preferred embodiment being 45: �45: �10. These mix-
tures are then dispersed in aqueous phase in a ratio up
to 25 to 30% with a preferred embodiment being between
15 and 20%.

EXAMPLES

�[0050] Example 1) Multifilament (pes) polyester yarn
with lavender perfume microcapsules. Example 1 de-
scribes the production of a yarn that can be used to pro-
duce a fabric with a lavender aroma, mainly for under-

wear and hosiery.
�[0051] The multi-�filament polyester yarn with a final
decitex of 78 and 72 filaments, is sprayed with a suspen-
sion composed of 85% water, 6.75% of polyurethane
binder, 6.75% of concentrated microcapsule solution and
1.5% of a silicone softener. The microcapsules used has
a mean diameter of 2 microns (Pm). The deposition /
application process was conducted on the false twist tex-
turing machine.
�[0052] The speed and other adjustments are standard
for a DTY process with the following exceptions: the
speed differential between the roll 60, and the rolls 80 of
the spraying jet 70. These speeds were adjusted in order
to have minimal tension on the yarn 62 and to facilitate
the opening of the multifilament. This opening of the mul-
tifilament produces a yarn which has the microcapsules
within the yarn. The speed of the nip rolls 100 is increased
to provide more tension on the yarn in order to prevent
yarn sticking on the "2 bis" roll, 80. The stickiness of the
yarns derives from the fresh solution being sprayed ther-
eon. The delivery rate of the liquid to the jet 70 is 0.139
ml/min and the air pressure is 20 psi.
�[0053] The yarn produced in Example 1 was knitted
on a "FAK" (Fiber analysis knitter) one feed laboratory
knitting machine (Lawson Hemphill Inc.) with a E22
gauge.

Example 2) Multifilament polyamide (nylon) yarn with 
citronella (lemon grass) perfume microcapsules.

�[0054] The multi-�filament nylon yarn with a final decitex
of 78 and 68 filaments was sprayed with a suspension
composed of 85% water, 4.5% of polyurethane binder,
9% of concentrated microcapsule solution and 1.5% of
a silicone softener. The microcapsules once again had
a mean diameter of 2 microns (Pm). The deposition proc-
ess was conducted in the same manner, at the same
speed and settings as described in Example 1. The de-
livery rate of the liquid to the jet 70 is 0.439 ml/min and
the air pressure is 30 psi. The deposition of the micro-
capsules was conducted on a textile winding machine.
�[0055] The yarn produced was knitted and compared
statistically as in Example 1.
�[0056] Example 3) Multifilament yarn polypropylene
(pp) with lavender perfume microcapsules.
�[0057] The multi- �filament- pp (polypropylene) yarn
with a final decitex of 78 and 68 filaments was sprayed
with the solution composed of 80% water, 9% of poly-
urethane binder, 9% of concentrated microcapsule solu-
tion and 2% of a silicone softener. All components and
conditions were maintained as in Examples 1 and 2. The
delivery rate of the liquid to the jet 70 is 0.781 ml/min and
the air pressure is 30 psi.
�[0058] The yarns produced in Example 3 were knitted
in the same manner as in Examples 1 and 2.
�[0059] Examples 4) and 5) Multifilament Polyamide
(nylon) yarn with lavender perfume microcapsules.
�[0060] These Examples were prepared with multi- �fila-
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ment polyamide (nylon) yarn with a final decitex of 78
and 68 filaments and knit, as in the preceding Examples.
�[0061] Example 4) used a solution composed of 85%
water, 4.5% of acrylic copolymer binder, 9% of concen-
trated microcapsule solution and 1.5% of a silicone sof-
tener and delivery rate of the liquid to the jet 70 was 0.439
ml/min and the air pressure is 30 psi.
�[0062] In Example 5) a solution composed of 80% wa-
ter, 9% of polyurethane binder, 9% of concentrated mi-
crocapsule solution and 2% of a silicone softener was
used, at feed rate of the liquid to the jet 70 of 0.781 ml/min
and at an air pressure of 30 psi.
�[0063] Example 6) A multifilament polyester (pes)
yarn with a final decitex of 156 and 200 filaments was
used, and sprayed with the solution composed of 60%
water, 18% of polyurethane binder, 18% of concentrated
microcapsule solution and 4% of a silicone softener. All
the process conditions were maintained as in the pre-
ceding Examples. The delivery rate of the liquid to the
jet 70 is 2.49 ml/min and the air pressure is 30 psi. The
produced yarn was knit as in the previous Examples.
�[0064] The Examples indicate that the method of dep-
osition is effective on a variety of filaments of different
materials and decitex (fineness of the yarn), through a
range of deposition parameters. All five examples
showed good deposition of microcapsules.
�[0065] The embodiments of the invention described
above are intended to be exemplary only. The scope of
the invention is therefore intended to be limited solely by
the scope of the appended claims.

Claims

1. A process for depositing microcapsules into a yarn
having multi-�filaments comprising steps of; �

preparing an aqueous suspension of microcap-
sules;
separating the multi- �filaments of the yarn into
individual filaments while winding the yarn;
injecting the aqueous suspension of microcap-
sules onto the individual filaments; and
promoting the individual filaments of the yarn to
close up one against the other, whereby the mi-
crocapsules are entrapped within the multi-�fila-
ments.

2. The process of claim 1, wherein the microcapsules
in a range of diameter from 0.1 to 200 Pm, wherein
the microcapsules comprise an outer wall and a cen-
tral core.

3. The process of claim 1, wherein the steps are per-
formed on the yarn during operation of a textile wind-
ing machine.

4. The process of claim 3, wherein the textile winding

machine is selected from the group consisting of a
winder, a texturing machine and a twister.

5. The process of claim 4, wherein the texturing ma-
chine is a false twist texturing machine.

6. The process of claim 4, wherein the texturing ma-
chine is an air texturing machine.

7. The process of claim 1, wherein separating multi-
filaments of the yarn is produced by an un-�tensioning
of the yarn between two shafts of a textile winding
machine.

8. The process of claim 1, wherein separating of multi-
filaments of the yarn is produced by a gas jet directed
at the yarn.

9. The process according of claim 1, wherein injecting
the microcapsules onto the individual filaments is via
a liquid jet.

10. The process according to claim 1, wherein the yarn
is selected from the group consisting polyesters,
polyamides, polypropylene, polyethylene, aramids,
synthetic multifilament yarns and artificial multifila-
ment yarns.

11. The process according to claim 1, wherein the yarn
having multi- �filaments is produced by texturing a
Partially Oriented Yarn (POY) or Fully Oriented Yarn
(FOY).

12. The process of claim 2, wherein the central core com-
prises a material that is chemically,� physico- �chemi-
cally or biologically active, and the material is select-
ed from the group consisting of bioactive agents;
drugs and pharmaceuticals; enzymes; dyes and pig-
ments; fragrances; moisturizing agents; bleaching
agents; depilatory agents; UV-�block agents; soften-
ing agents; elasticity improving agents; flame-,
moth-, crease- and soil- �proofing agents; water re-
pellent agents; anti-�shrinking agents; cross-�linking
agents; magnetic particles; thermochromic, photo-
chromic, electrochromic, piezorochromic, solvate-
chromic, carsolchromic materials; insects repel-
lents; pesticides; static electricity-�controlling or re-
ducing agents; electrically conductive materials; ra-
dar-�absorbing materials; reflecting particles; heat-
absorbing and/or heat-�releasing phase change
agents; decontamination agents; zeolites; and acti-
vated carbon; and combinations thereof.

13. The process of claim 2, wherein the outer wall is a
natural, semi-�synthetic or synthetic, high molecular
weight material such as gelatin; Arabic gum; agar
agar; alginic acid and salts thereof; fatty acids; cetyl
alcohol; collagen; chitosan; lecithins; albumin;
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starch; dextran; polypeptides; cellulose and chemi-
cally modified cellulose; polyacrylates; polyvinyl al-
cohol; polyvinyl pyrrolidone; polyurethane; polyole-
fin; polyamide; an aminoplast; polyester; polysac-
charide; silicone resins; � epoxy resins and formalde-
hyde resins.

14. An apparatus for depositing microcapsules into a
yarn having a plurality of filaments, the apparatus
comprising; �

a supply spool,
a take-�up spool winding the yarn in a first direc-
tion between the supply spool and the take-�up
spool,
a means for separating the yarn at, at least one
separating point disposed between the supply
spool and the take- �up spool, the means for sep-
arating the yarn thereby exposing the filaments,
and
at least one nozzle proximate the separating
point, the at least one nozzle injecting a liquid
onto the filaments in a second direction trans-
verse the first direction, the liquid having the mi-
crocapsules suspended therein and thereby in-
jecting the microcapsules.

15. The apparatus of claim 14, wherein the at least one
nozzle is located downstream of the separating
point.

16. The apparatus of claim 14, comprising;�

a body disposed between the two spools, the
body defining

an opening through which the yarn winds in
the first direction and
the at least one nozzle oriented to intersect
the opening, and thereby directing the liquid
having the microcapsules towards the yarn.

17. The apparatus of claim 14, wherein the means of
separating the yarn comprising

a first and a second shaft, the shafts disposed
between the supply and the take-�up spool,
the first shaft winding the yarn at a first speed
and
the second shaft winding the yarn from the first
shaft rotating at a second speed lower than the
first speed, thereby producing an un-�tensioning
of the yarn.

18. The apparatus of claim 16, wherein the means of
separating the yarn comprises

at least one aperture defined in the body, the

aperture connected to a supply of pressurized
gas, passage of the gas through the aperture
producing a gas jet directed at the yarn trans-
verse the first direction.

19. The apparatus of claim 18, wherein the aperture di-
rects the gas jet to produce an angle when intersect-
ing the first direction, the angle varying

from perpendicular to the first direction,
to 30° from the perpendicular to the first direc-
tion.

20. The apparatus of claim 18, wherein the at least one
nozzle, is two nozzles.

21. A multifilament yarn having a cross sectional perim-
eter, the yarn comprising: �

individual filaments interconnected together to
produce the yarn; and
microcapsules having a range of diameter of 0.1
to 200 Pm on the individual filaments within the
perimeter of the yarn.

22. The yarn of claim 21, wherein the microcapsules
comprise an outer wall and a central core.

23. The yarn of claim 22, wherein central core comprises
a material that is chemically, physico-�chemically or
biologically active and the material is selected from
the group consisting of bioactive agents; drugs and
pharmaceuticals; enzymes; dyes and pigments; fra-
grances; moisturizing agents; bleaching agents; de-
pilatory agents; UV- �block agents; softening agents;
elasticity improving agents; flame-, moth-, crease-
and soil-�proofing agents; water repellent agents; an-
ti-�shrinking agents; cross-�linking agents; magnetic
particles; thermochromic, photochromic, electro-
chromic, piezorochromic, solvatechromic, carsol-
chromic materials; insects repellents; pesticides;
static electricity-�controlling or reducing agents; elec-
trically conductive materials; radar- �absorbing mate-
rials; � reflecting particles; heat-�absorbing and/or
heat-�releasing phase change agents; decontamina-
tion agents; zeolites; and activated carbon; and com-
binations thereof.

24. The yarn of claim 23, wherein the yarn is selected
from the group consisting polyesters, polyamides,
polypropylene, polyethylene, aramids, synthetic
multifilament yarns and artificial multifilament yarns.

Patentansprüche

1. Verfahren zur Abscheidung von Mikrokapseln in ein
Garn, das Multifilamente aufweist, umfassend die
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Schritte: �

Herstellen einer wässrigen Suspension von Mi-
krokapseln;
Auftrennen der Multifilamente des Garns in ein-
zelne Filamente, während das Garn aufgewik-
kelt wird;
Spritzen der wässrigen Suspension von Mikro-
kapseln auf die einzelnen Filamente; und
Vorwärtstreiben der einzelnen Filamente des
Garns, so dass sie gegeneinanderstoßen, wo-
durch die Mikrokapseln innerhalb der Multifila-
mente eingeschlossen werden.

2. Verfahren gemäß Anspruch 1, wobei der Durchmes-
ser der Mikrokapseln in einem Bereich von 0,1 bis
200 Pm liegt, wobei die Mikrokapseln eine Außen-
wand und einen zentralen Kern umfassen.

3. Verfahren gemäß Anspruch 1, wobei die Schritte
während des Betriebs einer Textilaufwickelmaschi-
ne an dem Garn durchgeführt werden.

4. Verfahren gemäß Anspruch 3, wobei die Textilauf-
wickelmaschine aus der Gruppe ausgewählt ist, die
aus einer Spulmaschine, einer Texturiermaschine
und einer Zwirnmaschine besteht.

5. Verfahren gemäß Anspruch 4, wobei die Texturier-
maschine eine Falschdraht-�Texturiermaschine ist.

6. Verfahren gemäß Anspruch 4, wobei die Texturier-
maschine eine Lufttexturiermaschine ist.

7. Verfahren gemäß Anspruch 1, wobei das Auftrennen
der Multifilamente des Garns durch eine Entspan-
nung des Garns zwischen zwei Wellen einer Tex-
tilaufwickelmaschine erfolgt.

8. Verfahren gemäß Anspruch 1, wobei das Auftrennen
der Multifilamente des Garns durch einen auf das
Garn gerichteten Gasstrahl erfolgt.

9. Verfahren gemäß Anspruch 1, wobei das Spritzen
der Mikrokapseln auf die einzelnen Filamente über
einen Flüssigkeitsstrahl erfolgt.

10. Verfahren gemäß Anspruch 1, wobei das Garn aus
der Gruppe ausgewählt ist, die aus Polyestern, Po-
lyamiden, Polypropylen, Polyethylen, Aramiden,
synthetischen Multifilamentgarnen und künstlichen
Multifilamentgarnen besteht.

11. Verfahren gemäß Anspruch 1, wobei das Garn, das
Multifilamente aufweist, durch Texturieren eines par-
tiell orientierten Garns (POY) oder eines voll orien-
tierten Garns (FOY) hergestellt wird.

12. Verfahren gemäß Anspruch 2, wobei der zentrale
Kern ein Material umfasst, das chemisch, physika-
lisch- �chemisch oder biologisch aktiv ist, und das Ma-
terial aus der Gruppe ausgewählt ist, die aus biolo-
gischen Wirkstoffen, Medikamenten und Pharmaka,
Enzymen, Farbstoffen und Pigmenten, Duftstoffen,
Feuchthaltemitteln, Bleichmitteln, Depiliermitteln,
UV-�Blockern, Weichmachern, elastizitätsverbes-
sernden Mitteln, Flamm-, Motten-, Knitter- und
Schmutzschutzmitteln, wasserabweisenden Mit-
teln, Antischrumpfmitteln, Vernetzungsmitteln, ma-
gnetischen Teilchen, thermochromen, photochro-
men, elektrochromen, piezochromen, � solvatochro-
men, carsolchromen Materialien, Insektenschutz-
mitteln, Pestiziden, die statische Elektrizität steuern-
den oder reduzierenden Mitteln, elektrisch leitfähi-
gen Materialien, radarabsorbierenden Materialien,
reflektierenden Teilchen, wärmeabsorbierenden
und/ �oder wärmefreisetzenden Phasenübergangs-
mitteln, Dekontaminierungsmitteln, Zeolithen und
Aktivkohle sowie Kombinationen davon besteht.

13. Verfahren gemäß Anspruch 2, wobei die Außen-
wand aus einem natürlichen, halbsynthetischen
oder synthetischen Material mit hohem Molekular-
gewicht besteht, wie Gelatine, Gummi arabicum,
Agar-�Agar, Alginsäure und Salzen davon, Fettsäu-
ren, Cetylalkohol, Collagen, Chitosan, Lecithinen,
Albumin, Stärke, Dextran, Polypeptiden, Cellulose
und chemisch modifizierter Cellulose, Polyacryla-
ten, Polyvinylalkohol, Polyvinylpyrrolidon, Polyu-
rethan, Polyolefin, Polyamid, einem Aminoplast, Po-
lyester, Polysaccharid, Silikonharzen, Epoxidharzen
und Formaldehydharzen.

14. Vorrichtung zur Abscheidung von Mikrokapseln in
ein Garn, das eine Vielzahl von Filamenten aufweist,
wobei die Vorrichtung Folgendes umfasst:�

eine Zuführungsspule;
eine Aufnahmespule, die das Garn in einer er-
sten Richtung zwischen der Zuführungsspule
und der Aufnahmespule wickelt;
eine Einrichtung zum Auftrennen des Garns an
wenigstens einem Trennpunkt, der sich zwi-
schen der Zuführungsspule und der Aufnahme-
spule befindet, wobei die Einrichtung zum Auf-
trennen des Garns die Filamente dadurch ex-
poniert; und
wenigstens eine Düse in der Nähe des Trenn-
punkts, wobei die wenigstens eine Düse eine
Flüssigkeit in einer zweiten Richtung, die quer
zur ersten Richtung verläuft, auf die Filamente
spritzt, wobei die Mikrokapseln in der Flüssigkeit
suspendiert sind und dadurch gespritzt werden.

15. Vorrichtung gemäß Anspruch 14, wobei sich die we-
nigstens eine Düse stromabwärts des Trennpunkts
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befindet.

16. Vorrichtung gemäß Anspruch 14, umfassend: �

ein Gehäuse, das sich zwischen den zwei Spu-
len befindet, wobei das Gehäuse Folgendes de-
finiert: �

eine Öffnung, durch die das Garn in der er-
sten Richtung aufgewickelt wird; und
die wenigstens eine Düse, die so orientiert
ist, dass sie die Öffnung schneidet und da-
durch die Flüssigkeit mit den Mikrokapseln
auf das Garn richtet.

17. Vorrichtung gemäß Anspruch 14, wobei die Einrich-
tung zum Auftrennen des Garns Folgendes umfasst:�

eine erste und eine zweite Welle, wobei sich die
Wellen zwischen der Zuführungs- und der Auf-
nahmespule befinden;
die erste Welle das Garn mit einer ersten Ge-
schwindigkeit aufwickelt; und
die zweite Welle das Garn von der ersten Welle
abwickelt und sich mit einer zweiten Geschwin-
digkeit dreht, die geringer ist als die erste Ge-
schwindigkeit, wodurch es zu einer Entspan-
nung des Garns kommt.

18. Vorrichtung gemäß Anspruch 16, wobei die Einrich-
tung zum Auftrennen des Garns Folgendes umfasst:�

wenigstens einen Durchlass, der in dem Gehäu-
se definiert ist, wobei der Durchlass mit einem
Vorrat an druckbeaufschlagtem Gas verbunden
ist, wobei der Durchtritt des Gases durch den
Durchlass einen Gasstrahl erzeugt, der quer zur
ersten Richtung auf das Garn gerichtet ist.

19. Vorrichtung gemäß Anspruch 18, wobei der Durch-
lass den Gasstrahl so lenkt, dass ein Winkel ent-
steht, wenn er die erste Richtung schneidet, wobei
der Winkel von senkrecht zur ersten Richtung bis
30° gegenüber der Senkrechten zur ersten Richtung
variiert.

20. Vorrichtung gemäß Anspruch 18, wobei es sich bei
der wenigstens einen Düse um zwei Düsen handelt.

21. Multifilamentgarn, das einen Querschnittsumfang
aufweist, wobei das Garn Folgendes umfasst:�

einzelne Filamente, die unter Bildung des Garns
miteinander verbunden sind; und
Mikrokapseln mit Durchmessern im Bereich von
0,1 bis 200 Pm auf den einzelnen Filamenten
innerhalb des Umfangs des Garns.

22. Garn gemäß Anspruch 21, wobei die Mikrokapseln
eine Außenwand und einen zentralen Kern umfas-
sen.

23. Garn gemäß Anspruch 22, wobei der zentrale Kern
ein Material umfasst, das chemisch, physikalisch-
chemisch oder biologisch aktiv ist, und das Material
aus der Gruppe ausgewählt ist, die aus biologischen
Wirkstoffen, Medikamenten und Pharmaka, Enzy-
men, Farbstoffen und Pigmenten, Duftstoffen,
Feuchthaltemitteln, Bleichmitteln, Depiliermitteln,
UV-�Blockern, Weichmachern, elastizitätsverbes-
sernden Mitteln, Flamm-, Motten-, Knitter- und
Schmutzschutzmitteln, wasserabweisenden Mit-
teln, Antischrumpfmitteln, Vernetzungsmitteln, ma-
gnetischen Teilchen, thermochromen, photochro-
men, elektrochromen, piezochromen, � solvatochro-
men, carsolchromen Materialien, Insektenschutz-
mitteln, Pestiziden, die statische Elektrizität steuern-
den oder reduzierenden Mitteln, elektrisch leitfähi-
gen Materialien, radarabsorbierenden Materialien,
reflektierenden Teilchen, wärmeabsorbierenden
und/ �oder wärmefreisetzenden Phasenübergangs-
mitteln, Dekontaminierungsmitteln, Zeolithen und
Aktivkohle sowie Kombinationen davon besteht.

24. Garn gemäß Anspruch 23, wobei das Garn aus der
Gruppe ausgewählt ist, die aus Polyestern, Polyami-
den, Polypropylen, Polyethylen, Aramiden, synthe-
tischen Multifilamentgarnen und künstlichen Multifi-
lamentgarnen besteht.

Revendications

1. Un procédé permettant le dépôt de microcapsules
au sein d’un fil comportant des multi-�filaments, com-
prenant les étapes suivantes :�

on prépare une suspension aqueuse de micro-
capsules;
on sépare les multi- �filaments du fil en filaments
individuels tout en enroulant le fil;
on injecte la suspension aqueuse de microcap-
sules sur les filaments individuels; et
on fait en sorte que les filaments individuels du
fil se referment l’un sur l’autre, de façon à ce que
les microcapsules soient confinés au sein des
multi- �filaments.

2. Le procédé de la revendication 1, dans lequel les
microcapsules ont un diamètre variant entre 0,1 et
200 Pm, et dans lequel les microcapsules compren-
nent une paroi extérieure et un noyau central.

3. Le procédé de la revendication 1, dans lequel on
exécute les étapes sur le fil pendant l’opération d’une
machine à bobiner le textile.
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4. Le procédé de la revendication 3, dans lequel la ma-
chine à bobiner le textile est choisie parmi le groupe
constitué par un bobinoir, une machine à texturer et
un retordoir.

5. Le procédé de la revendication 4, dans lequel la ma-
chine à texturer est une machine à texturer à fausse
torsion.

6. Le procédé de la revendication 4, dans lequel la ma-
chine à texturer est une machine à texturer à l’air.

7. Le procédé de la revendication 1, dans lequel la sé-
paration des multi-�filaments du fil s’obtient par une
relâche de la tension du fil entre deux arbres d’une
machine à bobiner le textile.

8. Le procédé de la revendication 1, dans lequel la sé-
paration des multi-�filaments du fil s’obtient par un jet
de gaz propulsé sur le fil.

9. Le procédé selon la revendication 1, dans lequel l’in-
jection des microcapsules sur les filaments indivi-
duels s’obtient par l’entremise d’un jet de liquide.

10. Le procédé selon la revendication 1, dans lequel le
fil est choisi parmi le groupe constitué par des poly-
esters, polyamides, polypropylène, polyéthylène,
aramides, les fils synthétiques à multi-�filaments et
les fils artificiels à multi-�filaments.

11. Le procédé selon la revendication 1, dans lequel le
fil comportant des multi- �filaments s’obtient par tex-
turation d’un fil partiellement orienté (POY) ou d’un
fil complètement orienté (FOY).

12. Le procédé de la revendication 2, dans lequel le
noyau central comprend un matériau chimiquement,
ou physico- �chimiquement ou biologiquement actif,
et le matériau est choisi parmi le groupe constitué
par des agents bioactifs; des médicaments et des
produits pharmaceutiques; des enzymes, des tein-
tures et des pigments; des parfums; des agents hy-
dratants, des agents de blanchiment; des agents dé-
pilatoires; des agents UV-�bloquants; des agents
adoucissants; des agents d’amélioration de l’élasti-
cité; des agents ignifugeants, antimitages, de pro-
tection contre les faux- �plis, de protection contre les
saletés; des agents hydrofuges; des agents anti-�ré-
trécissement; des agents de réticulation; des parti-
cules magnétiques, des matériaux thermochromi-
ques, photochromiques, électrochromiques, piézo-
rochromiques, solvatéchromiques, carsolchromi-
ques; des insectifuges; des pesticides, des agents
de contrôle ou de réduction de l’électricité; des ma-
tériaux conducteurs de l’électricité, des matériaux
absorbants le radar; des particules réfléchissantes,
des agents de changement de phase dans l’absorp-

tion et/ou la libération de la chaleur; des agents de
décontamination; des zéolites; et le charbon actif; et
les combinaisons de ces dernières.

13. Le procédé de la revendication 2, dans lequel la paroi
extérieure est un matériau naturel, semi-�synthétique
ou synthétique, à masse moléculaire élevée, notam-
ment la gélatine; la gomme arabique, l’agar-�agar;
l’acide alginique et ses sels; les acides gras, l’alcool
cétylique, le collagène; le chitosane; les lécithines;
l’albumine, l’amidon, le dextrane; les polypeptides;
la cellulose et la cellulose chimiquement modifiée;
les polyacrylates, l’alcool polyvinylique; le polyvinyl
pyrrolidone; le polyuréthanne; les polyoléfines; les
polyamides, un aminoplaste; les polyesters; les po-
lysaccharides, les résines siliconées; les résines
époxy et les résines à base de formaldéhyde.

14. Un dispositif permettant de dépôt de microcapsules
au sein d’un fil comportant une pluralité de filaments,
le dispositif comprenant : �

une bobine d’alimentation,
une bobine réceptrice enroulant le fil selon une
première direction entre la bobine d’alimentation
et la bobine réceptrice,
un moyen pour séparer le fil en au moins un
point de séparation disposé entre la bobine d’ali-
mentation et la bobine réceptrice, le moyen pour
séparer le fil exposant ainsi les filaments, et
au moins une buse prévue au voisinage du point
de séparation, la au moins une buse injectant
un liquide sur les filaments selon une seconde
direction transversale par rapport à la première
direction, les microcapsules étant suspendues
dans le liquide, faisant en sorte de procéder à
l’injection des microcapsules.

15. Le dispositif de la revendication 14, dans lequel la
au moins une buse est située en aval du point de
séparation.

16. Le dispositif de la revendication 14, comprenant :�

un corps disposé entre les deux bobines, le
corps définissant
une ouverture à travers laquelle le fil s’enroule
selon la première direction et
la au moins une buse étant orienté pour croiser
l’ouverture, et faisant ainsi parvenir le liquide
comportant les microcapsules vers le fil.

17. Le dispositif de la revendication 14, dans lequel le
moyen pour séparer le fil comprend

un premier et un second arbre, les arbres étant
disposés entre la bobine d’alimentation et la bo-
bine réceptrice,
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le premier arbre enroulant le fil à une première
vitesse et
le second arbre enroulant le fil parvenant du pre-
mier arbre à une seconde vitesse de rotation
inférieure à la première vitesse, faisant en sorte
de produire une relâche de la tension du fil.

18. Le dispositif de la revendication 16, dans lequel le
moyen pour séparer le fil comprend

au moins une ouverture définie dans le corps,
l’ouverture étant reliée à une alimentation de gaz
sous pression, le passage du gaz à travers
l’ouverture produisant un jet de gaz projeté sur
le fil en direction transversale par rapport à la
première direction.

19. Le dispositif de la revendication 18, dans lequel
l’ouverture projette le jet de gaz de façon à produire
un angle lorsqu’il croise la première direction, l’angle
variant

entre en angle perpendiculaire à la première di-
rection,
et 30° par rapport à la perpendiculaire à la pre-
mière direction.

20. Le dispositif de la revendication 18, dans lequel la
au moins une buse, comporte deux buses.

21. Un fil multi- �filament comportant un périmètre en cou-
pe, le fil comprenant : �

des filaments individuels reliés entre eux pour
constituer le fil; et
des microcapsules, ayant un diamètre variant
entre 0,1 et 200 Pm, prévues sur les filaments
individuels à l’intérieur du périmètre du fil.

22. Le fil de la revendication 21, dans lequel les micro-
capsules comprennent une paroi extérieure et un
noyau central.

23. Le fil de la revendication 22, dans lequel le noyau
central comprend un matériau chimiquement, phy-
sico-�chimiquement ou biologiquement actif et le ma-
tériau étant choisi parmi le groupe constitué par des
agents bioactifs; des médicaments et des produits
pharmaceutiques; des enzymes, des teintures et
des pigments; des parfums; des agents hydratants,
des agents de blanchiment; des agents dépilatoires;
des agents UV- �bloquants; des agents adoucissants;
des agents d’amélioration de l’élasticité; des agents
ignifugeants, antimitages, de protection contre les
faux-�plis, de protection contre les saletés; des
agents hydrofuges; des agents anti-�rétrécissement;
des agents de réticulation; des particules magnéti-
ques, des matériaux thermochromiques, photochro-

miques, électrochromiques, piézorochromiques,
solvatéchromiques, carsolchromiques; des insecti-
fuges; des pesticides, des agents de contrôle ou de
réduction de l’électricité; des matériaux conducteurs
de l’électricité, des matériaux absorbants le radar;
des particules réfléchissantes, des agents de chan-
gement de phase dans l’absorption et/ou la libération
de la chaleur; des agents de décontamination; des
zéolites; et le charbon actif; et les combinaisons de
ces dernières.

24. Le fil de la revendication 23, dans lequel le fil est
choisi parmi le groupe constitué par des polyesters,
polyamides, polypropylène, polyéthylène, aramides,
les fils synthétiques à multi-�filaments et les fils arti-
ficiels à multi-�filaments.
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