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(57) The present invention relates to device for pro-
ducing fabric with leno construction, which device com-
prises a first and second slot holder and a needle holder,
the first slot holder comprising a first oblique slot and the
second slot holder a secondoblique slot, wherein the first
and the second oblique slot overlap, wherein the first and
the second slot holder aremovable relative to each other
betweena first andasecondextremeposition,wherein in

an intermediate position between the first and the second
extremeposition the first and thesecondobliqueslot form
a cross, wherein in the first extreme position a first end of
the first oblique slot and a first end of the second oblique
slot overlap, wherein in the second extreme position a
secondendof the first obliqueslot overlapswith a second
end of the second oblique slot.
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Description

FIELD OF THE I NVENTI ON

[0001] The present invention pertains to the technical
field ofweavingmachinesand looms,more specifically to
devices and methods for producing fabric with leno con-
struction.

BACKGROUND

[0002] Leno weave, also called gauze weave or cross
weave, is a weave in which two warp yarns are twisted
around theweft yarns to provide a strong yet sheer fabric.
Thestandardwarp yarn ispairedwith askeletonor ’doup’
yarn; these twisted warp yarns grip tightly to the weft
which greatly increases the durability of the fabric. Leno
weave produces a fabric with almost no yarn slippage or
misplacement of threads.
[0003] The known methods for producing a leno con-
struction on a fabric are especially suited to create said
leno structure at the edge of said fabrics. Such methods
require the use of an orifice through which a warp thread
passes before reaching a plate element configured to
laterally shift saidwarpbetween twopositionsadjacent to
at least a second warp held by a needle. Such an ar-
rangement is bulky, complex, and often fail to properly
shift warp threads. Furthermore, such devices are not
well suited to create said leno structure anywhere be-
tween the edges of the fabric, thus being limited in their
applicability.
[0004] The aim of the invention is to provide a method
which eliminates those disadvantages.

SUMMARY OF THE INVENTION

[0005] The present invention and embodiments there-
of serve to provide a solution to one or more of above-
mentioned disadvantages. To this end, the present in-
vention relates to device for producing fabric with leno
construction according to claim 1. The devicemakes use
of two slot holders and a needle holder in order to ensure
reliable lateral displacement of at least one warp yarn,
and in thiswayovercome the limitationsofdevicesknown
in the art.
[0006] Preferred embodiments of the device are
shown in any of the claims 2 to 12. A specific preferred
embodiment relates to an invention according to claim 6,
wherein an embodiment of the device permits the crea-
tion of more robust three yarn lenos.
[0007] In a second aspect, the present invention re-
lates to a method for producing fabric having at least one
leno construction according to claim 13. The method is
advantageous because it ensures reliable lateral displa-
cement of at least one warp yarn.
[0008] Preferred embodiments of the method are
shown in any of the claims 14 to 15.

DESCRIPTION OF FIGURES

[0009] The following description of the figures of spe-
cific embodiments of the invention ismerely exemplary in
nature and is not intended to limit the present teachings,
their application or uses. Throughout the drawings, cor-
responding reference numerals indicate like or corre-
sponding parts and features.

Figure 1 schematically presents a device according
the invention configured to produce a two yarn leno.

Figure 2 show a side view of the device of Figure 1.

Figure 3 schematically presents a device according
the invention configured to produce a three yarn
leno.

Figure 4 schematically presents a device according
the invention configured to simultaneously produce
two lenos on each of two layers of woven material.

DETAI LED DESCRIPTION OF THE INVENTION

[0010] Unless otherwise defined, all terms used in
disclosing the invention, including technical and scientific
terms, have the meaning as commonly understood by
one of ordinary skill in the art to which this invention
belongs. By means of further guidance, term definitions
are included to better appreciate the teaching of the
present invention.
[0011] As used herein, the following terms have the
following meanings:
"A", "an", and "the" as used herein refers to both singular
and plural referents unless the context clearly dictates
otherwise. By way of example, "a compartment" refers to
one or more than one compartment.
[0012] "Comprise", "comprising", and "comprises" and
"comprised of" as used herein are synonymous with
"include", "including", "includes" or "contain", "contain-
ing", "contains" and are inclusive or open-ended terms
that specifies the presence of what follows e.g. compo-
nent and do not exclude or preclude the presence of
additional, non-recited components, features, element,
members, steps, known in the art or disclosed therein.
[0013] Furthermore, the terms first, second, third and
the like in the description and in the claims, are used for
distinguishing between similar elements and not neces-
sarily for describing a sequential or chronological order,
unless specified. It is to be understood that the terms so
used are interchangeable under appropriate circum-
stances and that the embodiments of the invention de-
scribed herein are capable of operation in other se-
quences than described or illustrated herein.
[0014] The recitation of numerical ranges by endpoints
includes all numbers and fractions subsumed within that
range, as well as the recited endpoints.
[0015] Whereas the terms "one or more" or "at least
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one", such as one or more or at least onemember(s) of a
group of members, is clear per se, by means of further
exemplification, the term encompasses inter alia a re-
ference toanyoneof saidmembers, or toany twoormore
of said members, such as, e.g., any ≥3, ≥4, ≥5, ≥6 or ≥7
etc. of said members, and up to all said members.
[0016] Reference throughout this specification to "one
embodiment" or "anembodiment"means thataparticular
feature, structure or characteristic described in connec-
tion with the embodiment is included in at least one
embodiment of the present invention. Thus, appear-
ances of the phrases "in one embodiment" or "in an
embodiment" in various places throughout this specifica-
tion are not necessarily all referring to the same embodi-
ment, but may. Furthermore, the particular features,
structures or characteristics may be combined in any
suitablemanner, aswouldbeapparent to aperson skilled
in the art from this disclosure, in one or more embodi-
ments. Furthermore, while some embodiments de-
scribed herein include some but not other features in-
cluded in other embodiments, combinations of features
of different embodiments are meant to be within the
scope of the invention, and form different embodiments,
as would be understood by those in the art. For example,
in the following claims, any of the claimed embodiments
can be used in any combination.
[0017] In the context of the present invention, ’warp
thread’ denotes a type of thread that is held stationary in
tension on a frame or loomwhile the weft thread is drawn
through and inserted over-and-under the warp. The
terms yarn and thread are used throughout the docu-
ment, and are to be understood as interchangeable
terms.
[0018] In a first aspect, the invention relates toAdevice
for producing fabric with leno construction.
[0019] The device comprises:

- at least one needle holder movable in a vertical
direction, with a vertical needle, for the guidance
of a first warp thread; and

- a set of two slot holders movable in a vertical direc-
tion for the guidance of a second crossing warp
thread, wherein a first slot holder comprises a first
oblique slot.

[0020] Thedevice is further providedwith asecond slot
holder comprising a second oblique slot, which first ob-
lique slot and the second oblique slot overlap. The first
slot holder and the second slot holder are movable re-
lative to eachother betweenafirst extremeposition anda
second extreme position, wherein in an intermediate
position between the first extreme position and the sec-
ond extreme position the first oblique slot and the second
oblique slot form a cross. In the first extreme position, a
first end of the first oblique slot and a first end of the
second oblique slot overlap. In the second extreme posi-
tion a second end of the first oblique slot, opposite to the
first end of the first oblique slot, overlaps with a second

end of the second oblique slot, opposite to the first end of
the first oblique slot. The overlapping slots of the slot
holders form a narrow channel throughwhich the second
warp yarn is passed. The movement of one of the slot
holders relative to the other cause said channel to be
displaced laterally, thereby guaranteeing also the lateral
displacement of the second warp yarn.
[0021] The needle holder is movable between a third
extreme position and a fourth extreme position. In the
thirdextremeposition theneedleblocksapassage for the
second crossing warp thread between the first and sec-
ondendsof theoblique slotsof the first slot holder and the
second slot holder. In the fourth extreme position the
needle clears a passage for the second crossing warp
thread between the first and second ends of the oblique
slots of thefirst slot holderand thesecondslot holder.The
first warp thread and the second warp thread maintain a
same relative position in a vertical direction.
[0022] Thedevice permits a reliable formation of a leno
structure in the piece being woven because the over-
lapping oblique slots force the second warp thread to
move from the first end to the second end of the oblique
slots and back.
[0023] In an embodiment, each slot holder is fitted on a
track secured to the main frame of a loom, each holder
being moved by means of a rack and pinion mechanism,
the rack of a first slot holder of each set of two slot holders
being moved by a first pinion, the rack of the at least one
needle holder and the rack of the of each second slot
holder of each set of two slot holders are moved by the
same pinion such that said needle holder is 180 degrees
out of phase relative to said second slot holder. In this
way, both slot holders can be independently moved
relative to each other, while dispensing the need to have
three independent pinions and three different actuation
means. This allows the device to have an even more
compact construction, greatly expanding the placement
possibilities of the device to other than the edges of the
woven product. With the device according to the inven-
tion, it is advantageously possible to crate leno structures
anywhere in the woven product.
[0024] In anembodiment, thehigher position of the first
slot holder is at least 5mmhigher relative to theposition of
the second slot holder, and the lower position of the first
slot holder is at least 5mm lower relative to the position of
the second slot holder. By preference, the first and sec-
ond slot holders are movable relative to each other at
least 80%, more preferably at least 90% of the height of
the slot and most preferably at least 95% of the height of
the slot. The height of the slot is measured in a vertical
direction from the first end to the secondendof the slot. In
this way, the first and second slot holders are sufficiently
movable to permit reliably shifting the warp yarn laterally
and without the risk of creating shear forces on said warp
yarn, thus preventing stoppages and lost production time
due to broken yarns.
[0025] In an embodiment, the each pair of holders is
interposed by a plate of a low friction material, said plate

5

10

15

20

25

30

35

40

45

50

55



4

5 EP 4 575 055 A1 6

comprising a slot configured to permit the passage of
yarn while each of the slot holder is at or between a first
extremepositionandasecondextremeposition. This low
friction material may be a lubricant impregnated metal,
nonferrous metal alloy or plastic. By preference said low
friction material is oil impregnated bronze, polytetrafluor-
oethylene (PTFE), polyacetal (POM), most preferably,
said low friction material is POM. In this way, friction and
consequently heat are advantageously reduced, which
eliminates the risk of fire should any yarn fibers reach
betweenanyof theholders.The reduced frictionaidsalso
in extending the useful life of the device and reduce
energy consumption.
[0026] In an embodiment, each slot holder comprises
two oblique slots placed at different heights. The first
ends of both oblique slots of a slot holder are vertically
alignedwith each other. The second ends of both oblique
slots of a slot holder are vertically alignedwith eachother.
In the third extreme position the needle blocks a passage
for the second crossingwarp threadbetween the first and
second ends of the oblique slots at different heights of
each slot holder. In the fourth extremeposition theneedle
clears a passage for the second crossing warp thread
between the first and second ends of the oblique slots at
different heights of each slot holder.
[0027] This permits crating a three yarn leno. By pre-
ference, said oblique slots are disposed symmetrically to
each other about a top plane located between said both
slots. In this way, the three yarn leno advantageously
further increases the resistanceofferedby thewarpyarns
to any slippage of the weft, thus producing increased
resistance to fraying.
[0028] In an embodiment, each slot holder comprises
at least two oblique slots disposed side-by-side at the
same height, the oblique slots of a slot holder being
substantially parallel to each other, and the needle holder
comprising a needle for each of the at least two oblique
slots, each needle being vertically positioned at an inter-
mediate position between the first end and the second
end of its corresponding oblique slot. In the third extreme
position each needle blocks a passage for the second
crossing warp thread between the first and second ends
of the corresponding oblique slots of the first slot holder
and the second slot holder. In the fourth extreme position
theneedle clearsapassage for the secondcrossingwarp
thread between the first and second ends of the corre-
sponding oblique slots of the first slot holder and the
second slot holder.
[0029] This permits cratingmultiple two yarn lenos ona
same plane. These same plane lenos are quite advanta-
geouswhen located between adjacent portions of woven
material as said lenos advantageously prevent fraying of
the edges of each of said portions even after the fabric is
cut between said lenos.
[0030] It is clear that multiple slots can be disposed
side-by-side at the same height. It is clear that in this way
the whole width of a loom can be used in order to create
lenos.

[0031] In anembodiment, the needle holder comprises
a longitudinal slot configured to permit the passage of
yarn while each of the slot holders is at or between a first
extreme position and a second extreme position. This
slot advantageously allows for longer needle holders
without hindering thepassageof yarn through theoblique
slots of the slot holders. The additional length of the
needle holders permits supporting said needle holders
near both ends by means of two tracks. This results in
increasedstability andprecisionofmotionof theneedles.
The slot permits also the use of a single needle holder to
support at least twoopposingneedles, onenear the topof
the slot and another at the bottom of the same slot. It will
be obvious for one skilled in the art that theseadvantages
compound into a substantial increase in the flexibility of
the device.
[0032] In anembodiment, eachslot holder comprisesa
first set of oblique slots and a second set of oblique slots,
said second set being vertically alignedwith said first set,
each set comprising one or two oblique slots, the needle
holder further comprising at least two vertically aligned
needles directed opposite to each other and being
aligned with each vertically aligned first and second set
of oblique slots. in the third extremeposition a first needle
blocks a passage for the second crossing warp thread
between the first and second ends of the first set of
oblique slots of the first slot holder and the second slot
holder and a second needle clears a passage for the
second crossing warp thread between the first and sec-
ond ends of the second set of oblique slots of the first slot
holder and the second slot holder. In the fourth extreme
position the first needle clears a passage for the second
crossing warp thread between the first and second ends
of thefirst set of obliqueslotsof thefirst slot holderand the
second slot holder and the second needle blocks a
passage for the second crossing warp thread between
the first and second ends of the second set of oblique
slots of the first slot holder and the second slot holder.
[0033] This advantageously permits creating at least
two leno structures simultaneously in two different layers
of a double weave. By providing two opposing needles in
the same needle holder for each number of vertically
aligned oblique slots, two vertically aligned lenos are
producedwith little to no increase in energy consumption
since no further actuators are required to move both
needles.
[0034] In anembodiment, eachslot holder comprisesa
first set of oblique slots and a second set of oblique slots,
said second set being vertically alignedwith said first set,
each set comprising one or two oblique slots, the device
further comprising a first needle holder and a second
needle holder, each needle holder comprising at least
one needle, said needle of the first needle holder being
vertically aligned and directed opposite to the needle of
the second needle holder, each pair of opposed needles
beingalignedwitheachvertically alignedfirst andsecond
set of oblique slots. The first needle holder and the
second needle holder are movable between a third ex-
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treme position and a fourth extreme position. In the third
extreme position said needle of the first needle holder
blocks a passage for the second crossing warp thread
between the first and second ends of the first set of
oblique slots of the first slot holder and the second slot
holder and said needle of the second needle holder
blocks a passage for the second crossing warp thread
between the first and second ends of the second set of
oblique slots of the first slot holder and the second slot
holder. In the fourth extreme position said needle of the
first needle holder clears a passage for the second cross-
ing warp thread between the first and second ends of the
first set of oblique slots of the first slot holder and the
second slot holder and said needle of the second needle
holder clears a passage for the second crossing warp
thread between the first and second ends of the second
set of oblique slots of the first slot holder and the second
slot holder. Preferably the first needle holder and the
second needle holder are configured tomove in opposite
directions.
[0035] The use of separate needle holders moving in
opposite directions presents a number of advantages,
none the least is the balancing of vibrations generated by
the moving parts of the device. More importantly, the use
of separate needle holdersmoving in opposite directions
permits the execution of a leno structure on both woven
layers of a double weave with each passage of a weft
yarn, as opposed to only once every two passages of the
weft yarn as would be the case if the needles were to
move in the same direction. As will be obvious to one
skilled in the art, the present embodiment advanta-
geously increases the quality of the lenos of two simulta-
neously produced woven layers, advantageously in-
crease the resistance of said woven layers to fraying.
[0036] In an embodiment, the second needle holder is
being moved by a third pinion. This provides a much
better control over the motion of each needle holder. In
particular, such an embodiment comprising a third pinion
permits moving opposing needles either in the same or
opposite directions without having to make further
changes to the device. This minimizes setup times when
changing production between different products.
[0037] In an embodiment, each pinion is moved by
means of a servomotor. Such type of motors are highly
controllable while providing a high output in a small
package. This further improves the compactness of the
device, and makes it advantageously easy to add more
devices to a loom. By preference, in a case where multi-
ple lenos are desired in close proximity, multiple second
needleholdersmaybeactuatedby thesameservomotor.
Preferably the servomotor is placed below the holders.
This makes the device small, allowing it to be installed in
the middle of a loom instead of only at the edges.
[0038] In an embodiment, the combined thickness of
the set of slot holders, the needle holder and at least two
interposed plates of low friction material is 20mm or less.
By preference, the combined thickness is 19mm or less,
bymore preference 18mmor less. In this way, the device

is advantageously compact.
[0039] In a second aspect, the invention relates to a
method for producing fabric having at least one leno
construction.
[0040] In a preferred embodiment, themethod is being
carried out on a loom equipped with at least one device
comprising:

- at least one needle holder movable in a vertical
direction, with a vertical needle, for the guidance
of a first warp thread, and

- a set of two slot holders movable in a vertical direc-
tion for the guidance of a second crossing warp
thread, wherein a first slot holder comprises a first
oblique slot.

[0041] Eachholder is fittedona track secured toamain
frame of the loom, a second slot holder comprises a
second oblique slot. The first oblique slot and the second
oblique slot overlap. The first slot holder and the second
slot holder are movable relative to each other between a
first extreme position and a second extreme position. In
an intermediate position between the first extreme posi-
tion and the second extreme position the first oblique slot
and the second oblique slot form a cross. In the first
extreme position a first end of the first oblique slot and
a first end of the second oblique slot overlap. In the
second extreme position a second end of the first oblique
slot, opposite to the first end of the first oblique slot,
overlaps with a second end of the second oblique slot,
opposite to the first end of the first oblique slot. The
needle holder is movable between a third extreme posi-
tion and a fourth extreme position. In the third extreme
position the needle blocks a passage for the second
crossing warp thread between the first and second ends
of the oblique slots of the first slot holder and the second
slot holder. In the fourth extreme position the needle
clears a passage for the second crossing warp thread
between the first and second ends of the oblique slots of
the first slot holder and the second slot holder.
[0042] The method comprises the steps of:

- passing a plurality of warp threads through said
device, the first warp thread passing through a nee-
dle and the secondwarp thread through correspond-
ing oblique slots on the at least two slot holders,

- moving the needle holder to the fourth extreme posi-
tion,

- moving the slot holders to the first or second extreme
position, causing the second warp thread passing
through the slot of each of said slot holders to shift
laterally,

- passing at least one weft thread transversally rela-
tive to said warp threads, said weft passing between
the warp threads carried by the at least one needle
and the warp threads carried by the slot holders,

- moving the needle holder to the third extreme posi-
tion,
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- passing at least one weft thread transversally rela-
tive to said warp threads,

- returning to said first step of moving the needle
holder to the fourth extreme position.

[0043] The slot holders alternately move between the
first extreme position and the second extreme position.
[0044] The method is advantageous because it en-
sures reliable lateral displacement of at least one warp
yarn. Themethod also allows to have a leno construction
in the middle of the fabric.
[0045] In an embodiment, the method comprises the
additional step of moving the needle holder to the third
extreme position in between the subsequent steps of
moving the slot holders to the first extreme position or
the second extreme position and passing at least one
weft thread transversally relative to said warp threads,
and the additional steps of moving the needle holder to
the fourth extremeposition and the slot holders to the first
extreme position or the second extreme position in be-
tween the subsequent steps of passing at least one weft
thread transversally relative to said warp threads and
moving the needle holder to the third extreme position,
wherein the slot holders alternately move between the
first extreme position and the second extreme position.
[0046] In this way, the method permits to create a leno
construction at every weft insert. This method is espe-
cially beneficial in combination with a previously de-
scribed embodiment of the device with two needlesmov-
ing in opposite directions, because it enables the creation
of a leno construction at every weft insert for a double
weave.
[0047] In an embodiment, the fabric is a double weave,
wherein a leno is constructed in at least each layer of the
fabric.
[0048] However, it is obvious that the invention is not
limited to this application. The method according to the
invention can be applied in all sorts of woven products
using any type of filaments of combinations thereof. This
advantageously permits combining multiple advanta-
geous properties inherent tomultiple types of yarn and/or
filament in a synergistic way.

DESCRIPTION OF FIGURES

[0049] Withasagoal illustratingbetter thepropertiesof
the invention the following presents, as an example and
limiting in no way other potential applications, a descrip-
tion of a number of preferredapplicationsof thedevice for
the production of fabric of leno construction based on the
invention.
[0050] FIG. 1 schematically presents a device (1) ac-
cording the invention configured to produce a two yarn
leno. The device (1) shown comprises one vertical nee-
dle (2) providing for theguidanceof a firstwarp thread (3).
The figure further shows a set of two slot holders (3, 5)
movable in a vertical direction for the guidance of a
second crossing warp thread (6), wherein the first slot

holder (4) comprises a first oblique slot (7) and the
second slot holder (5) comprises a second oblique slot
(8). The first oblique slot (7) and the second oblique slot
(8) overlap and are movable relative to each other be-
tween a first extreme position shown in Fig. 1a and a
second extreme position shown in Fig. 1b. In an inter-
mediate position (not shown) between the first extreme
position and the second extreme position the first oblique
slot (7) and the secondoblique slot (8) formacross. In the
first extreme position a first end of the first oblique slot (7)
and a first end of the second oblique slot (8) are shown
overlapping. In the second extreme position a second
end of the first oblique slot (7), opposite to the first end of
the first oblique slot (7), overlapswith a second end of the
secondoblique slot (8), opposite to the first end of the first
oblique slot (7).
[0051] FIG. 2 show a side view of the device (1) of Fig.
1. The figure shows both slot holders (4, 5) and a needle
(2) havingaplateof low frictionmaterial (9) betweeneach
of the holders (4, 5) and the needle (2). A second warp
yarn (6) is shown passing through the slots (7, 8) of the
slot holders (4,5) and next to the needle (2), which needle
(2) carries the first warp yarn (3). Both warp yarns (3, 6)
are shown intersecting before a weft yarn (10) traversing
in a direction substantially perpendicular to both of said
warp yarns (2, 6).
[0052] FIG. 3 schematically presents a device (1) ac-
cording the invention configured to produce a three yarn
leno. The figure shows that each slot holder (4, 5) com-
prises two oblique slots (7,7’, 8, 8’) placed at different
heights. The first ends of both oblique slots(7,7’, 8, 8’)
being vertically aligned with each other, and the second
ends of both oblique slots(7,7’, 8, 8’) being vertically
aligned with each other. Fig. 3a and Fig. 3b each show
both extreme positions of the slot holders (4, 5).
[0053] FIG. 4 schematically presents a device (1) ac-
cording the invention configured to simultaneously pro-
duce two lenos on each of two layers of a double weave
wovenmaterial. Each slot holder (4, 5) is shown compris-
ing a first set of vertically aligned oblique slots (7,7’, 8, 8’)
and a second set of vertically alignedoblique slots (7",7’",
8", 8‴), said second set being vertically aligned with said
first set, each set comprising two or four oblique slots
(7,7’, 7",7‴, 8, 8’, 8", 8‴), a first needle holder (not shown)
and a second needle holder (not shown), each needle
holder comprising at least one needle (2, 2’), said needle
(2) of the first needle holder being vertically aligned and
directed opposite to the needle (2’) of the second needle
holder, eachpair of opposedneedles (2, 2’) being aligned
with each vertically aligned first and second set of oblique
slots (7,7’, 7",7‴, 8, 8’, 8", 8‴). Fig 4a and Fig. 4b show
both extreme positions of the slot holders (4, 5).
[0054] It is supposed that the present invention is not
restricted to any form of realization described previously
and that some modifications can be added to the pre-
sented example of fabrication without reappraisal of the
appended claims. For example, the present invention
has been described referring to yarn, but it is clear that
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the invention can be applied to any types of filaments for
instance or to different combinations of fibers.

List of numbered items:

[0055]

1 device
2 needle
3 first warp thread
4 first slot holder
5 second slot holder
6 second warp thread
7 first oblique slot
8 second oblique slot
9 low friction material
10 weft yarn

Claims

1. Device for producing fabric with leno construction,
the device comprising:

- at least one needle holdermovable in a vertical
direction, with a vertical needle, for the guidance
of a first warp thread; and
- a set of two slot holders movable in a vertical
direction for the guidance of a second crossing
warp thread, wherein a first slot holder com-
prises a first oblique slot;

characterized in, that a second slot holder com-
prises a secondoblique slot,wherein the first oblique
slot and the second oblique slot overlap, wherein the
first slot holder and the second slot holder are mo-
vable relative to each other between a first extreme
position and a second extreme position, wherein in
an intermediate position between the first extreme
position and the second extreme position the first
oblique slot and the secondoblique slot formacross,
wherein in the first extreme position a first end of the
first oblique slot and a first end of the second oblique
slot overlap, wherein in the second extreme position
a second end of the first oblique slot, opposite to the
first end of the first oblique slot, overlaps with a
second end of the second oblique slot, opposite to
the first end of the first oblique slot, wherein the
needle holder is movable between a third extreme
position anda fourth extremeposition,wherein in the
third extreme position the needle blocks a passage
for the secondcrossingwarp threadbetween the first
and second ends of the oblique slots of the first slot
holder and the second slot holder and wherein in the
fourth extreme position the needle clears a passage
for the secondcrossingwarp threadbetween the first
and second ends of the oblique slots of the first slot
holder and the second slot holder.

2. The device according to claim 1, characterized in,
that each slot holder is fitted on a track secured to a
main frame of a loom, each holder being moved by
means of a rack and pinionmechanism, the rack of a
first slot holder of each set of two slot holders being
moved by a first pinion, the rack of the at least one
needle holder and the rack of the of each second slot
holder of each set of two slot holders are moved by
the same pinion such that said needle holder is 180
degrees out of phase relative to said second slot
holder.

3. The device according to claim 2, characterized in,
that the higher position of the first slot holder is at
least 5mm higher relative to the position of the sec-
ond slot holder, and the lower position of the first slot
holder is at least 5mm lower relative to the position of
the second slot holder.

4. The device according to any of the previous claims,
characterized in, that each pair of holders is inter-
posed by a plate of a low friction material, said plate
comprising a slot configured to permit the passageof
yarn while each of the slot holders is at or between a
first extremeposition andasecondextremeposition.

5. The device according to claim 4, characterized in,
that thecombined thicknessof thesetof slot holders,
the needle holder and at least two interposed plates
of low friction material is 20mm or less.

6. The device according to any of the previous claims,
characterized in, that each slot holder comprises
two oblique slots placed at different heights, wherein
the first ends of both oblique slots of a slot holder are
vertically aligned with each other, wherein the sec-
ond ends of both oblique slots of a slot holder are
vertically alignedwith each other, wherein in the third
extremeposition the needle blocks a passage for the
second crossing warp thread between the first and
second ends of the oblique slots at different heights
of each slot holder andwherein in the fourth extreme
position the needle clears a passage for the second
crossing warp thread between the first and second
ends of the oblique slots at different heights of each
slot holder.

7. The device according to any of the previous claims,
characterized in, that each slot holder comprises at
least two oblique slots disposed side-by-side at the
same height, the oblique slots of a slot holder being
substantially parallel to each other, and the needle
holder comprising a needle for each of the at least
two oblique slots, each needle being vertically posi-
tioned at an intermediate position between the first
end and the second end of its corresponding oblique
slot, wherein in the third extreme position each nee-
dle blocks a passage for the second crossing warp
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thread between the first and second ends of the
corresponding oblique slots of the first slot holder
and the second slot holder and wherein in the fourth
extreme position the needle clears a passage for the
second crossing warp thread between the first and
second ends of the corresponding oblique slots of
the first slot holder and the second slot holder.

8. The device according to any of the previous claims,
characterized in, that the needle holder comprises
a longitudinal slot configured to permit the passage
of yarn while each of the slot holders is at or between
a first extreme position and a second extreme posi-
tion.

9. The device according to any of the previous claims
1‑8, characterized in, that each slot holder com-
prises a first set of oblique slots and a second set of
obliqueslots, said secondsetbeingvertically aligned
with said first set, each set comprising one or two
oblique slots, the needle holder further comprising at
least twovertically alignedneedlesdirectedopposite
to each other and being aligned with each vertically
aligned first and second set of oblique slots, wherein
in the third extreme position a first needle blocks a
passage for the second crossing warp thread be-
tween the first and second ends of the first set of
oblique slots of the first slot holder and the second
slot holder and a second needle clears a passage for
the second crossing warp thread between the first
and second ends of the second set of oblique slots of
the first slot holder and the second slot holder, and
wherein in the fourth extremeposition the first needle
clears a passage for the second crossing warp
thread between the first and second ends of the first
set of oblique slots of the first slot holder and the
second slot holder and the second needle blocks a
passage for the second crossing warp thread be-
tween the first and second ends of the second set of
oblique slots of the first slot holder and the second
slot holder.

10. The device according to any of the previous claims
1‑8, characterized in, that each slot holder com-
prises a first set of oblique slots and a second set of
obliqueslots, said secondsetbeingvertically aligned
with said first set, each set comprising one or two
oblique slots, the device further comprising a first
needle holder and a second needle holder, each
needle holder comprising at least one needle, said
needle of the first needle holder being vertically
aligned and directed opposite to the needle of the
second needle holder, each pair of opposed needles
being aligned with each vertically aligned first and
second set of oblique slots, wherein the first needle
holder and the second needle holder are movable
between a third extreme position and a fourth ex-
treme position, wherein in the third extreme position

said needle of the first needle holder blocks a pas-
sage for the second crossing warp thread between
the first and second ends of the first set of oblique
slots of the first slot holder and the second slot holder
andsaid needleof the secondneedleholder blocks a
passage for the second crossing warp thread be-
tween the first and second ends of the second set of
oblique slots of the first slot holder and the second
slot holder, and wherein in the fourth extreme posi-
tion said needle of the first needle holder clears a
passage for the second crossing warp thread be-
tween the first and second ends of the first set of
oblique slots of the first slot holder and the second
slot holder and said needle of the second needle
holder clears a passage for the second crossing
warp thread between the first and second ends of
the second set of oblique slots of the first slot holder
and the second slot holder.

11. The device according to previous claim 9, charac-
terized in, that the second needle holder being
moved by a third pinion.

12. The device according to any of the previous claims,
characterized in, that each pinion is moved by
means of a servomotor.

13. Method for producing fabric having at least one leno
construction, themethod being carried out on a loom
equipped with at least one device comprising:

- at least one needle holdermovable in a vertical
direction, with a vertical needle, for the guidance
of a first warp thread; and
- a set of two slot holders movable in a vertical
direction for the guidance of a second crossing
warp thread, wherein a first slot holder com-
prises a first oblique slot;
wherein each holder is fitted on a track secured
to amain frameof the loom, a second slot holder
comprises a second oblique slot, wherein the
first oblique slot and the second oblique slot
overlap, wherein the first slot holder and the
second slot holder are movable relative to each
other between a first extreme position and a
second extreme position, wherein in an inter-
mediate position between the first extreme posi-
tion and the second extreme position the first
oblique slot and the second oblique slot form a
cross, wherein in the first extreme position a first
end of the first oblique slot and a first end of the
second oblique slot overlap, and wherein in the
second extreme position a second end of the
first oblique slot, opposite to the first end of the
first oblique slot, overlaps with a second end of
the second oblique slot, opposite to the first end
of the first oblique slot, wherein the needle
holder ismovable between a third extreme posi-
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tionanda fourth extremeposition,wherein in the
third extreme position the needle blocks a pas-
sage for the second crossing warp thread be-
tween the first and second ends of the oblique
slots of the first slot holder and the second slot
holder and wherein in the fourth extreme posi-
tion the needle clears a passage for the second
crossing warp thread between the first and sec-
ond ends of the oblique slots of the first slot
holder and the second slot holder, the method
comprising the steps of:

- passing a plurality of warp threads through
said device, the first warp thread passing
through a needle and the second warp
thread through corresponding oblique slots
on the at least two slot holders;
- moving the needle holder to the fourth
extreme position;
- moving the slot holders to the first or sec-
ond extreme position, causing the second
warp thread passing through the slot of
each of said slot holders to shift laterally;
- passing at least one weft thread transver-
sally relative to said warp threads, said weft
passing between the warp threads carried
by the at least one needle and the warp
threads carried by the slot holders;
- moving the needle holder to the third ex-
treme position;
- passing at least one weft thread transver-
sally relative to said warp threads;
- returning to said first step of moving the
needle holder to the fourth extreme posi-
tion;

wherein the slot holders alternately move be-
tween the first extreme position and the second
extreme position.

14. The method according to claim 13, characterized
in, that the method comprises the additional step of
moving the needle holder to the third extreme posi-
tion in between the subsequent steps of moving the
slot holders to thefirst extremepositionor thesecond
extreme position and passing at least one weft
thread transversally relative to said warp threads,
and the additional steps of moving the needle holder
to the fourth extreme position and the slot holders to
the first extreme position or the second extreme
position in between the subsequent steps of passing
at least one weft thread transversally relative to said
warp threads and moving the needle holder to the
third extreme position, wherein the slot holders alter-
nately move between the first extreme position and
the second extreme position.

15. The method according to any previous claim 13‑14,

characterized in, that the fabric is a double weave,
wherein a leno is constructed in at least each layer of
the fabric.
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