
EP 0 382 761 B1 Description                                             A
primary object of the invention is to provide a method of manufacturing a
non-woven fabric of The present invention relates broadly to the     the
kind in which there is a weft array combined production of non-woven
fabrics employing weft       with a substrate which can operate at high
produc- thread that is to say threads extending across the    5   tion
rates. It is a further object of the invention to width of the fabric. In a
woven fabric. the weft    provide a fabric producing machine which is
adapt- threads are retained in warp threads by interacing.  ed to coerate
at high production rates, and which is that is to say. each weft thread
passes succes-     not itself very expensive. It is a still further object
sively under and over warp threads. In a non-       to minimize yarn
wastage. woven fabric of the kind to which this invention   10   There are
known methods of manufacturing relates, the weft threads are not interlaced
with   non-woven fabrics in which a weft carrier laying a warp threads but
are simply laid across a Icngitudi-  set of weft yarns reciprocates in a
lateral nal web or substrate, there being a single sub-     (weftwise)
direction across a weftspace between strate in which case all weft threads
are on one   two sets of weft retainers and moves in a longitudi- side of
that substrate or two substrates. in which   15  nal (warowise) direction
relative to the weft retain- case, the weft threads are sandwiched between
the   ers at one or both ends of its weftwise traverse to two substrates.
It is to be understood, however. that  lay the set of weft yarns across the
weftspace at the invention in its broadest sense is not restricted  each
lateral traverse and hook each weft yarn ar- to the formation of what are
conventionally referred  ound two non-successive weft retainers at each to
as "non-woven fabrics", since the invention pro-   20  side of the
weftspace. (US-A-3 829 339). vides a new method of producing any
"non-woven"         The longitudinal relative movement between fabric
wherein a weft array is formed and then        the weft carrier and the
weft retainers can be combined with a substrate, and it might be used,
obtained by moving the weft retainers in a forward for example in the
manufacture of a knitted fabric  direction. and in any case, they may be
moving in in which the weft array is combined with a knitted   25  this
forward direction as part of the weft yarn array substrate.
formation: but it is preferable to provide for jogging It is, of course,
necessary to secure the weft   of the weft carrier relatively to the weft
retainers at threads to the substrate: the manner in which this  one or
both ends of the carrier lateral traverse. In is done is of no more than
secondary importance     any event. the longitudinal movement has to be in
relation to the present invention: conventional  30  equal to the
longitudinal distance occupied by the techniques, in the case where the
substrate is a    complete set of weft yarns on the carrier. However, sheet
of warp threads. include applying a chemical  this longitudinal movement
creates waste weft yarn binder to the threads so that they adhere at the
lengths at the selvedges, the waste increasing with points where the weft
threads cross the warp        the number of weft yarns on the carrier. At
the threads, or (in the case of synthetic threads) weld-   35  same time,
since there are practical mechanical ing the weft threads to the warp
threads by the     limits on the speed of traverse and reciprocation of
application of heat or chemical solvent. In the case  the weft carrier. the
larger the number of weft yams of application of heat or chemical solvent.
In the  on the carrier. the greater the production rate. case of a knitted
substrate. the stitches of the    There is therefore a dilemma because for
high substrate may be formed around the weft yarns.  40  production, one
requires as large a number of weft Although by appropriate selection of the
weft    yarns on the weft carrier as possible, but increas- yam. and the
warp yarn where a warp is present, it  ing the number of weft yarns on the
carrier in- is possible to make a wide variety of non-woven     creases the
yarn waste at the selvedges. fabrics by the invention, it is particularly
suitable for  According to a first aspect of the invention the manufacture
of scrim material.             45  there is provided in a method of
manufacturing a In theory, a manufacturing process wnich in-     non-woven
fabric of the kind in which there is a volves only laying the weft threads
from side-to-   weft array combined with a substrate and in which side
(i.e. selvedge to selvedge or weftwise) across  a weft carrier laying a set
of weft yarns recipro- a longitudinal web should enable much higher pro-
cates in a lateral (weftwise) direction across a weft- duction rates to be
achieved than is possible with a   50   space between two sets of weft
retainers and weaving process which involves shedding of the       moves in
a longitudinal (warpwise) direction rela- warp. However some of the
machines which have      tively to the weft retainers at one or both ends
of been developed to produce this kind of non-woven    its weftwise
traverse to lay the set of weft yarns fabric are expensive and there are
problems which   across the weftspace at each lateral traverse and restrict
the practical operational speeds. Moreover.  55  hook each weft yarn around
at least two weft re- some of the known methods are very wasteful of
tainers at one or both sides of the weftspace, in weft yarn.
which the relative warpwise movement between the weft carrier and the weft
retainers is such that at 2    



3                  EP 0 382 761 B1                      4 each traverse of
the weft carrier (after the first    the weftspace and the arrangement
being such that traverse), some, but not all, of the laid weft yarns  at
least some of the weft yarns laid by one carrier are interdigitated with
weft yarns previously laid by  are at each traverse of that carrier (other
than the the weft carrier or another weft carrier. the remain-  first
traverse) interdigitated with weft yarns pre- ing weft yarns laid at that
traverse being spaced    5   viously laid by the other weft carrier. Since
this from each other to permit a further set of weft       particular
method employs two weft carrier operat- yarns to be interdigitated with
them on a subse-      ing simultaneously, it is capable of particularly
high quent traverse of the or another weft carrier,        production
rates, and it is possible to interdigitate The interdigitation of weft
yarns laid in one      all the weft yarns laid by one weft carrier at each
traverse of a weft carrier with weft yarns laid on a   10  traverse with
the weft yarns laid by the other weft previous traverse of that weft
carrier or another     carrier on its previous lateral traverse. weft
carrier means that it is possible to produce a       It will be appreciated
that the amount of waste given weft yarn array with shorter longitudinal
weft yam at the selvedges is partly determined by movements of the weft
carrier(s) at the ends of a     the spacing between the weft retainers.
This wast- lateral traverse and consequently less yarn wast-  15  age is
further reduced by a preferred method of age at the selvedges.
Alternatively, if a given yarn  manufacturing a non-woven fabric, in which
there is wastage is acceptable, then the number of weft        a weft
carrier laying a set of weft yarns in a lateral yarns laid by the or each
weft carrier can be         direction (weftwise) direction across a
weftspace increased, thus increasing the production rate. In    between two
sets of weft retainers and moving in a practice, an optimum production rate
yarn wastage   20  longitudinal (warpwise) direction relatively to the can
be obtained which is much higher than the         weft retainers at one or
both ends of this weftwise optimum obtainable with the known method.
traverse to lay the set of weft yarns across the The method may be carried
out in a way such        weftspace at each lateral traverse and hook each
that the number of weft yarns which is interdigitat-  weft yarn around at
least two weft retainers, the ed with previously laid weft yarns at a
traverse of  25  relative warpwise movement between the weft car- the weft
carrier is one less than the number of weft  rier and the weft retainers
being such that during yarns which is laid spaced from each other. Alter-
the formation of a weft array, each weft retainer is natively, it may be
carried out so that the number    engaged on one of its leading and
trailing sides by of weft yarns which is interdigitated with previously  a
weft yarn laid in one traverse of the or a weft laid weft yarns is one
greater than the number of   30  carrier and on the other of its leading
and trailing weft yarns which is laid spaced from each other. In   sides by
a weft yarn laid in a subsequent traverse the preferred method, however, at
each traverse of    of the or a weft carrier. the weft carrier (after the
first traverse) the weft      Thus, each weft retainer takes part in the
reten- yarns which are interdigitated with previously laid    tion of two
yarns, one laid in a left to right traverse weft yarns are so
interdigitated with the spaced   35  and the other laid in a right to left
traverse and this apart weft yarns laid on the immediately preceding    use
of each weft retainer to retain two yarns en- traverse of the weft carrier,
that a complete array of  ables twice as many weft yams to be set up in an
weft yarns is produced by the one weft carrier.       array on a given set
of weft retainers as was Thus, in a specific example, the weft carrier is
possible in the known methods in which only weft adapted to lay 27 weft
yams and during one lateral  40   yarn is hooked on to each weft retainer.
This use of traverse it interdigitates 13 yarns with 14 yarn laid  each
weft retainer to hook two weft yam can be on a previous traverse and lays
14 yarn in a          applied to a method in which there is only a single
spaced apart condition ready for interdigitation by   weft carrier or to
one in which there are two weft 13 yarn on the next lateral traverse.
carriers, and in the latter case one of the weft yams According to one
method of carrying out this  45   which engages with each weft retainer is
laid by aspect of the invention, two weft carriers each       one weft
carrier and the other by the other weft laying a set of weft yarns each
reciprocates in a     carrier. lateral (weftwise) direction across a
weftspace be-       Preferably, the weft retainers are provided on a tween
two sets of weft retainers and moves in a       pair of laterally spaced
weft store devices each of longitudinal (warpwise) direction, relatively to
the   50   which moves to cause its weft retainers to move in weft
retainers at one or both ends of its weftwise    the longitudinal direction
through a weft array-for- traverse to lay its set of weft yarns across the
ming station where the weft carrier(s) lay the weft weftspace at each
lateral traverse and hook each      yams across the weftspace. weft yarn
around at least two weft retainers at one       According to the preferred
feature of the inven- or both sides of the weftspace, so that the weft  55
tion, the weft yarns laid by the weft carrier or retainers retain the weft
yarns at the selvedges the   carriers are laid across one face of an
advancing two weft carriers being 180[err]  out of phase, so that
longitudinal web; the weft yarns are caused to they move in opposite
directions when traversing      adhere to the web and detached from the
weft 3    



5                 EP0382761 B1                       6 retainers so that
the weft yarn array is then main-  motion on a beam and in which there is a
cam tained by the longitudinal web.                    operated mechanism
for moving the beam, when Preferably the weft yarns laid by the weft car-
the weft carrier is at the end of its lateral motion in rier or carriers
are laid between two advancing   the warpwise direction. longitudinal webs
which are pressed together to nip   5  Preferably, the weft store is
circular, so that the the array of weft yarns; the weft yarns held be-
warpwise direction is arcuate and the beam  is tween the webs are then
detached from the weft     mounted on a cam operated rocker adapted to turn
retainers and caused to adhere to the webs.        about the axis of the
weft store. According to another method in accordance          Preferably,
the  weft carrier reciprocation with the invention. two yarn arrays are
produced by   10  mechanism  includes a mechanical multiplier. In the
method previously described, the two arrays    one arrangement, the
multiplier includes a pair of being laid so that the weft yarns of one
array are  pulley-block devices coupled back-to-back and interdigitated in
the longitudinal direction with the  controlling movement of the weft
carrier in respec- weft yarns of the other array.
tive opposite lateral directions. Each longitudinal web may comprise a
sheet of  15  According to another preferred feature of this warp threads.
aspect of the invention, the weft store comprises a According to another
preferred feature of this  pair of wheels mounted for rotation about an
axis aspect of the invention, each weft yarn laid across  parallel with the
direction of the weft picks (i.e. the weftspace is severed from the
remaining weft   transverse of the warpwise direction), there being yarn at
the selvedges.                        20  weft retainers projecting from
the periphery of each According to a preferred feature of this aspect  of
the wheels and the wheels being spaced apart of the invention the selvedge
loops are removed so  laterally so that the two sets of weft retainers
define that each weft pick is separated from adjacent weft  the length of
the weftspace. picks and the spacing between adjacent weft yarns
According to a preferred feature of this aspect is varied by varying the
pick spacing by varying   25  of the invention, a weft selvedge clamping
means the rate of advance of the longitudinal substrate  is provided in
association with each weft store relatively to the speed of reciprocation
of the weft  wheel. Such a clamping element may comprise an carrier. It
will be appreciated. that it is of consider-  endless band carried by a
pair of rollers spaced able advantage to be able to vary the spacing
apart circumferentially of the weft store wheel in between the weft
threads. particularly in the pro-  30  locations such that a tangent to the
rollers forms a duction of scrim-type fabrics. It is made possible  chord
to the wheel and therefore the run of the because of the method of forming
the selvedge      endless band on the wheel-side of the rollers is loops
and removing them, so that each weft pick is  deformed from the said
tangent by the periphery of independent of adjacent picks.
the wheel to ensure tight engagement of the end- According to another
aspect of the invention, a   35  less band with the periphery of the wheel.
Prefer- machine for producing a non-woven fabric of the    ably the endless
band is received in a groove in kind in which there is a weft array
combined with a  the periphery of the storewheel. substrate comprises: a
longitudinal substrate let-off  According to a still further preferred
feature of and take-up mechanism; a weft store device adapt-  the
invention, a selvedge slitter cooperates with the ed to move in the
direction of travel of the longitu-  40  periphery of each storewheel on
the inside of the dinal substrate: an arrangement for bringing an
weftretainers so that it will sever the weft loops array of weft picks
formed on the weft store into  formed around the weft retainers from the
weft overlying contact with the longitudinal substrate,  picks in the fell
of the fabric. and a weft array forming mechanism  which in-          The
invention will be more particularly de- cludes at least two weft carriers
adapted to traverse   45  scribed by way of examples only, with reference
to the weft store device in opposite reciprocatory mo-  the accompanying
drawings, in which:- tions between the selvedges in a manner such that
Figure 1 is a diagrammtic side view of a fabric at least some weft yarns
laid by one carrier are at   production machine showing the essential fea-
each traverse of that carrier interdigitated with weft  tures of a fabric
manufacturing process, yarns previously laid by the other weft carrier and
50  Figure 2 is a front view of a weft store forming means for retaining
the weft yarns at the selved-     part of a weft array-forming apparatus,
ges.                                                  Figure 3 is an end
view to a larger scale of part According to yet another aspect of the
inven-     of the weft array-forming apparatus. showing a tion. a machine
for producing a non-woven fabric of   weft carrier, the kind in which there
is a weft array combined   55  Figure 4 is a perspective view of a weft
retainer with a substrate comprises means for forming an       and weft
groove arrangement forming part of the array of weft yarns on a weft store
in which there is  apparatus shown in Figures 2 and 3, a weft carrier
mounted for lateral (weftwise) sliding 4    



7                 EP 0 382 761 B1                    8 Figure 4A is a
detail end view of a part of a    and over the roller 30, the composite
fabric is toothed member,                                  coated with
liquid adhesive. Figure 5 is a section on the line V-V in Figure 4,  The
composite fabric 32 then passes over and Figure 6 is an end elevation of
the weft array   under a series of drying rollers 34. 36, 38, 40 and
forming apparatus,                           5   42, forming part of a
drying unit. which includes a Figure 7 is a detail end view to a larger
scale of  fume extraction arrangement 44. During the pas- a pulley block
arrangement,                      sage of the composite fabric through the
drying Figure 8 is a detail end view to a larger scale of  unit, the
adhesive cures, and a relatively dry fabric a mechanism for jogging a weft
carrier.          32 is drawn over and under guide rollers 46 and Figure 9
is an end view of a weft control ar-  10  48. to a take-up mechanism which
incorporates a rangement at one side of the machine.            cloth
roller 50. It will be appreciated, that the gen- Figure 10 is a diagram
illustrating the basic   eral layout of the machine which has been de-
principle of weft array formation in accordance  scribed above, is not new
in itself. Furthermore. the with the invention,
details of the apparatus for impregnating the newly Figure 11 is a diagram
showing the nooking of  15  formed fabric with liquid adhesive and drying
the weft yarns around the weft retainers in accor-   coated fabric may be
varied. Indeed, the newly dance with the invention,
formed fabric leaving the nip rollers 22 and 24 may Figure 12 is a diagram
showing a weft array      be given a completely different treatment, such
as formation using a weft carrier with nine weft yarn  a welding treatment,
in order to secure the weft positions,                                  20
and warp yarns to each other. Essentially however, Figure 13 is a diagram
similar to Figure 1, but  the present invention is concerned with the
forma- showing an alternative method of fabric manu-    tion of a weft
array and the presentation of that facture, and
array to the two warp sheets. In Figure 1, there is Figure 14 is a plan
view of a scrim fabric pro-  shown a weft store wheel arrangement 52, the
duced on the machine shown in Figure 13.    25  periphery of which
coincides with the nip between The apparatus which is illustrated in
Figures 1  the rollers 22 and 24. In practice, the weft store to 9
comprises a machine for the production of     which forms an important part
of the invention non-woven fabric of the kind having warp and weft
comprises two such wheels 52 and 54 (see also threads, wherein the sheet of
weft threads is simply  Figure 2) of the same diameter, keyed onto a laid
across the sheet of warp threads without inter-  30  driving shaft 56.
which extends lengthwise of the lacing. In the particular fabric production
method  machine. and is mounted in journal bearings in the which is
described hereinafter with reference to the  machine frame. The shaft is
driven so that the drawings, the machine is being used to produce a
store wheels 52 and 54 turn continuously in a scrim-type fabric, in which
there are warpwise     clockwise direction as seen in Figure 1. spaces
between successive weft picks. and in  35       The weft store wheels 52
and 54 are mounted which a single layer of weft picks is sandwiched   on
keys or splines on the driving shaft 56, so that between two warp sheets.
The formation of this     their lateral spacing can be adjusted. In
practice, as kind of scrim fabric is known per se.              will
hereinafter appear, the lateral spacing between Referring to Figure 1, the
warp threads from a  the weft store wheels 52 and 54 determines the creel
(not shown) are drawn through upper and  10  width of the fabric which is
produced on the ma- lower reeds 10 and 12, to form conventional top
chine and in fact, the fabric selvedges coincide and bottom warp sheets 14
and 16. These warp       with the store wheels 52 and 54 (which as will be
sheets are drawn around guide rollers 18 and 20    apparent from Figure 2,
are relatively narrow). The and into the nip of a pair of feed rollers 22
and 24,  space between the wheels 52 and 54 is referred to at which
position, the two warp sheets are brought  45  as the weftspace. A weft
array formation and inser- together. From  then on, the warp sheets travel
tion unit 60 is provided in the region of the weft together through the
remainder of the machine, but  store wheels 52 and 54, in advance of the
position at the nip between the rollers 22 and 24. a set of  at which the
top and bottom warp sheets 14 and 16 weft picks (not visible in Figure 1)
is incorporated  are brought together by the nip rollers 22 and 24, between
the two warp sheets as will be hereinafter  so  for the purpose of laying
an array of weft "picks" described in detail. Hence, a composite fabric
com-  on the weft store wheels. This weft array formation prising two warp
sheets and a set of weft picks    and insertion unit as provided in a
practical ma- travels from the nip rollers 22 and 24.             chine.
will now be described in some detail. Beyond the nip rollers 22 and 24. the
fabric       The main element in the weft array unit 60 is a travels over a
guide roller 26, under a dip driven   55  weft carrier 70 (see particularly
Figure 3) which is a roller 28 in a bath of liquid adhesive. and then
fabricated aluminium element, having an arcuate through the nip between the
dip roller 28 and a     inside face 72 concentric with the store wheels 52
squeeze roller 30. In passing under the roller 28   and 54. The weft
carrier 70 is slidably mounted on 5    



9                 EP0382761 B1                       10 a box beam 74 which
extends across the width of     in other words, the legs of one weft
retainer 102 the machine adjacent to the weft store. The ma-     bridge two
tooth members 86 and a stem 104 lies chine is provided with a weft-creel
(not shown) and  between two adjacent tooth members. in the particular
machine shown in the drawings       The yarn guides 82 provided on the
inside of the creel provides 27 weft yarns, but it will be   5   the weft
carrier 70 simply comprises ceramic eyes understood that the machine can be
designed to     located in U-shaped brackets 110 bolted to the take a
different number of weft yarns. As snown at  arcuate wall of the weft
carrier. As is apparent in 80 in Figure 6. the machine has a weft yarn
guide   Figure 3. the stems 104 of the weft retainers are located at a high
position centrally of the width of  aligned with the U-shaped brackets 110
and the the machine, there being weft guide eyes. one for  10
circumferential spacing of the stems 104 and the each weft yarn at the yarn
guide 80. The weft      brackets 110 is such that the brackets can pass the
carrier 70 is provided with an equivalent number of  stems on the outward
lateral traverse of the weft weft yarn guides 82, as will be further
described,   carrier 70 relatively to either of the weft store on its
arcuate face 72, and the weft carrier recipro-  wheels 52 and 54 - this
circumferential spacing cates laterally of the machine (i.e. weftwise)
sliding   15  being illustrated in Figure 3. on the box beam 74 and at each
traverse  it pays      A weft yarn thread from the yam guide 80 is out its
weft yarns laying them across the weft-   taken through a respective eye in
one of the brack- space between the store wheels 52 and 54.           ets
110 on the weft carrier. If one end of the weft The effective periphery of
each store wheel 52  yarn is then secured to one of the weft store and 54
is formed by a large number of tooth  20  wheels 52 and 54, then, as the
weft carrier recipro- members 86 (see Figures 4 and 5). Each of these
cates across the weftspace, the weft yarn is paid tooth members 86 is
moulded in plastics material,   out by the weft carrier. At the opposite
end of the though they could be formed in other materials.     weftspace,
the weft carrier moves to an outer posi- The inner part of each tooth
member 86 is slotted  tion where its weft eyes are on the outside of the at
88 to receive part of the periphery of the wheel  25  stems 104 of the weft
retainers on the weft store 52 or 54 and a bolt 90 passing through the
inner    wheel. This is possible, because the arms of the part of the tooth
member and the wheel secures      brackets 110 can travel between the stems
104. the tooth member 86 to the wheel.                   Considering the
weft eye 112 in Figure 3, on an Three grooves, 92, 94 and 96 are formed in
the  outward movement, it passes above the weft re- outer part of the tooth
member 86, and the inner  30  tainer stem 104. If the weft carrier then
moves in a end wall 98 is formed with a pair of V notches 100  downward
arcuate direction (concentric with the (see Figure 4A). The tooth members
86 are se-       weft store wheels) to carry the weft eye 112 below cured
to the wheel 52 or 54 all round its periphery  the weft retainer stem  104
and then returns in- and are quite close to each other. Therefore, the
wardly. the weft yarn paid out through the eye 112 tooth members provide in
effect three annular  35  is looped around the outside of the stem  104,
grooves around the periphery of the wheel. that is  which consequently
retains the loop at the position to say all the groove segments 92 provide
an        of the store wheel (selvedge). This provides the effective outer
annular groove; all the middle      means for holding the ends of the weft
yarns laid groove segments 94 provide an effective middle      by the weft
carrier 70 at the weft store wheels 52 annular groove and all the inner
groove segments  40  and 54 during the formation of the weft array. 96
provide an effective inner annular groove. The      It will be appreciated,
that when a loop of weft purpose of these grooves will become apparent
yarn is formed around the outside of a stem 104, later, but it will be
understood that instead of pro-  the inclination of that stem causes the
loop to slide viding the large number of tooth members 86, the    down the
stem to its junction with the legs 106. annular grooves could be formed in
the wheel  45   The two weft yarn strands extending inwardly from itself.
or in a flange or tyre fitted to the wheel. The  the stem 104 therefore
rest on the top edges of the use of the tooth members enables the groove
sizes  tooth members 86. Thus, the weft yarn array is to be changed by
fitting a fresh set of tooth mem-  built up on the periphery of the two
weft store bers. and also if part of the periphery of the wheel  wheels,
that is to say the array of weft yarns is not is damaged, it is only
necessary to replace tooth  50  flat, but conforms to the curvature of the
store members at the damaged part.                        wheel peripheries
(or more precisely, to the periph- Each of the weft store wheels 52 and 54
is      eries of the tooth members 86 on the store completed by a series of
weft retainers 102. Each   wheels). In practice, the weft carrier 70 moves,
as weft retainer is made of wire and comprises a       will be explained,
through a considerable angle central outwardly and upwardly inclined stem
104   55  relatively to the store wheels at each end of its and a pair of
legs 106, the lower vertical limbs of  lateral traverse, so that a
particular weft yarn pass- which are pressed into holes formed in the outer
ing around the topside of one weft retainer stem end walls 108 of two
adjacent tooth members 86 -    104 is looped around that stem and the stem
of 6    



11                EP0382761 B1                       12 another retainer
some distance below the first      Figure 2, a top run 160 of this wire
extends to the stem, there being a length of weft yarn extending
right-hand side of the machine, where it is guided on the outside of the
two stems around which it is  around a set of idler pulleys 162 and 164.
From the looped or hooked.                                  upper pulley
164, the wire 160 extends across the The mechanism for reciprocating the
weft car-   5   top of the machine and around an idler pulley 166 rier 70
and for moving it in the arcuate direction  at the left-hand side (see also
Figure 6). The cord (jogging) at the ends of its lateral motion are shown
then extends down from the idler pulley 166. to the in Figures 6.7 and 8.
lower pulleys 152 and thence around the lower and An electric motor 120
coupled to a speed re-    upper pulleys 152 and 150 in typical pulley block
duction gearbox. is supported on a bracket 122   to  fashion. Finally, the
top run 160 of the wire is which in turn is supported on the machine frame,
anchored to the slide block 142. Therefore, due to an upright end stanchion
124 of which is shown in  the pulley block arrangement. when the slide
block Figure 6. A driving sprocket wheel 130 for a chain  142 is being
pulled downwardly by the crank 146, drive is keyed on the output shaft 128
of the sped  the top run 160 of the wire extending from the reduction
gearbox. This sprocket wheel 130 drives  15  pulley block to the weft
carrier 70 travels four times a chain 132 which passes around the following
as far as the traverse of the slide block 142 and driven chain sprocket
wheels. all of which are jour-  pulls the weft carrier towards the
right-hand side. nalled on the machine frame:-                          The
bottom run 180 of the wire extrudes from - a relatively large crank wheel
134. the drive  the left-hand side of the weft carrier 70; from there
provided by the chain 132 being arranged to  20  it extends to the left,
over a direction changing produce one complete revolution of this
pulley 182 (see Figures 2, 6 and 8) which is wheel 134 for each cycle of
the machine (a    journalled on one arm 192 of a rocker 190 opera- cycle
comprising reciprocation of the weft    tion of which will be described
later. It will be noted carrier 70. that is lateral movement across the
that the box section beam 74 on which the weft weft- space and back again,
with the jogging   25  carrier 70 slides is carried by the arm 192. so that
movements at each end of the lateral tra-      the direction changing
pulley 182 rocks with the verse);
weft carrier. From the pulley 182, the bottom run an idler wheel 136. and
180 of the wire passes under a second direction a cam wheel 138, the drive
provided by the     changing idler pulley 194 also mounted on the chain 132
being arranged to produce two   30  rocker 190 but having its axis at 900
to that of the complete revolutions of this wheel per cycle   pulley 182
(see particularly Figure 7), then up and of the machine.
over the top pulleys of the lower pulley block A stationary vertical slide
140 depends from    arrangement 154 and 156, around that arrangement the
top part of the machine frame and a slide block  and is finally anchored to
the slide block 142. 142 (see also Figure 7) is mounted for vertical  35
Therefore, when the slide block 142 is lifted by the sliding motion from
the slide 140. A crank wheel   connecting rod 148, it causes the bottom run
180 144 coupled to rotate with the crank sprocket wheel  of the wire to
pull the weft carrier 70 to the left 134 (i.e. once per cycle) carries a
crank pin 146  through a distance four times the traverse of the and the
lower end of a long connecting rod 148 is  slide block. pivoted on the
crank pin. The top end of the   40      The arrangement of the crank,
connecting rod. connecting rod 148 is pivoted at 151 to the lower   slide
block and pulleys provides a mechanism for end of the slider 142. Hence. as
the crank wheel    reciprocating the weft carrier 70. In effect, there are
144 rotates, the connecting rod 148 causes the     two pulley block
arrangements. though the slide slider 142 to reciprocate up and down on the
slide  block takes part in both of these. The two pulley 140 and there is
one complete reciprocation per  45  block arrangements simply provide a
multiplier. cycle of the machine.                              When the
weft carrier is being pulled to the right, A pulley arrangement is
provided, including a    by downward motion of the slide block, the bottom
top pulley block arrangement comprising two upper  run of the wire is being
paid out and conversely, pulleys 150 journalled on the stanchion 124 and
when the weft carrier is being pulled to the left by two lower pulleys 152
journalled on the slider 142.  50  upward movement of the slide block, the
top run of The pulley arrangement also includes a lower pul-  the wire is
being paid out. ley block arrangement comprising two upper pul-        The
wire arrangement has been found to be leys 154 on the slide block 142 and
two lower      very effective in providing rapid and smooth recip- pulleys
156 journalled on the stationary slide 140.  rocation of the weft carrier
70. By adjusting the A plastics coated wire is employed to propel  55
radial position of the crank pin 146 on the crank the weft carrier 70
across the weftspace  the wire  wheel 144, the length of stroke of the cam
and being attached to the weft carrier 70. From the    hence the length of
lateral traverse of the weft right-hand side of the weft carrier 70  as
seen in  carrier 70 can be varied. This lateral traverse will 7    
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equidistant about a mid-position and is   in the function of the weft
array-forming method. set so that the weft carrier 70 moves between any
Gearing (not shown) between the shaft on location just outside the setting
of the store wheels  which the cam wheel 138 is keyed and the driving 52
and 54 (Figure 2) to enable the weit eyes       shaft 56 causes the latter
to be driven at a constant carried by the weft carrier to move to the
outside of   5   angular velocity, so that the number of weft "picks" the
weft retainer stems 104 at each end of the      passing a given point per
unit of time remains traverse of the weft carrier.
constant. As will now be apparent, the weft array is Reverting now to
Figure 8 of the drawings, the  initially built up on the weft store wheels,
the weft rocker 190 is a three-armed lever and as has       yarns being
stretched across the weftspace be- already been noted, its arm 192 carries
tne box   10  tween the two store wheels and held at the selved- beam 74
and a direction changing pulley 182. The    ges around the weft retainers
104. rocker 190 is keyed on to a spindle which is           A pair of nip
rollers 210 and 212 is provided coaxial with and extends through driving
shaft 56   (see also Figure 9), each being freely rotatable on which the
weft store wheels 52 and 54 are        about its own axis and the nip
between these keyed. Each of the other two arms 198 and 200   is  rollers
coincides with the effective periphery of the carries at its extremity a
respective cam follower  weft store wheels formed by the tooth members 202
and 204. these cam followers in turn engaging   86. These nip rollers are
the equivalent of the nip on the peripheries of respective, cams 206 and
208  rollers 22 and 24 shown diagrammatically in Figure keyed on to a shaft
on which the cam wheel 138      1. A top sheet of warp threads 14 is led
from a driven by the chain 132 is mounted. The two cams   20  creel (not
shown) over a top guide roller 214 also are an identical pair set 180[err]
outof phase with each  freely rotatable about its own axis and supported
other, to produce rocking of the rocker 190 about   by the machine frame,
and then down under the its pivot 196 at two positions in the cycle of the
nip roller 212 and up through the nip of the rollers machine. The
arrangement is such that when the      210 and 212. A bottom sheet of warp
threads 16 is weft carrier 70 has arrived at one extremity of its  25  led
from a creel (not shown) around a bottom guide movement (where its weft
eyes are outside the weft  roller 216. straight up into the nip of the
rollers 210 retainer stems) the rocker is turned to carry the   and 212.
This arrangement brings together the two beam 74 and with it the weft
carrier 70 through an  warp sheets as described previously with reference
arc about the axis of the weft store wheels. At the  to Figure 1 and of
course, if there are weft yams right-hand end of the machine, as seen in
Figure 2,  30  travelling on the store wheels 52 and 54 around the another
rocker identical with the rocker 190 is     underside of the store wheels
from the position at keyed on the spindle 196 and the right-hand end of
which they are laid by the weft carrier 70. these the beam  74 is attached
to this second rocker.     weft yarns travel into the nip of the rollers
210 and Consequently the beam 74 is supported at both       212 between the
two warp sheets. The weft yarns ends by the two rockers, but it is not
necessary to  35  therefore become trapped by the warp sheets at provide
cams at the right-hand end. Also the rocker  the nip rollers. at the
right-hand end carrier pulleys identical with   In Figure 6 there is also
illustrated a drawing the pulleys 182 and 194 shown in Figure 8 these
off roller 220, driven by a chain drive 222 from a constituting the pulley
arrangement 162 indicated   variable ratio gearbox 224 which itself is
driven by diagrammatically in Figure 2. In other words the   40  belt
drives 226 and 126 from the geared motor direction changing pulleys 182 and
194 are pro-     120. The combined warp sheets with the weft array vided at
both ends on respective rockers 190.       nipped between them are pulled
forwardly for sub- The rocking motion effects the jogging of the   sequent
processing by the roller 220. It will be weft carrier and moves the weft
eyes on the weft    appreciated that because of the constant speed of
carrier rearwardly with respect to the forward mo-   45  rotation of the
weft store wheels, the weft threads tion of the weft retainers on the weft
store wheels.  are supplied from the machine at a constant num- The cam
profiles are chosen to give the required    ber of "picks" per minute.
However, the surface angular jogging of the weft carrier and this must be
speed of the drawing off roller 220 can be varied an exact multiple of the
pitch of the weft retainer  by adjusting the variable ratio gearbox 224 and
stems 104 to ensure that each weft yarn is laid  50  hence the rate of feed
of the warp sheets can be between two stems when the weft carrier returns
varied. The result of varying the speed of forward on the next lateral
traverse. At the end of that next  travel of the warp sheets whilst at the
same time lateral traverse, the cams cause the rocker 190 and  maintaining
a constant number of "picks" per its duplicate at the right-hand end, to
return to its  minute of the weft threads is to vary the spacing original
position. so that the weft carrier moves   55  between the weft threads in
the finished fabric. angularly in a forward direction relatively to the
This is a useful facility, especially when making a weft store wheels. The
jogging motion provided by   scrim. the rocker and the cams 206 and 208 is
important 8    
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that the weft array has to  100 in which it is located. Figure 4A
illustrates that travel through a considerable arc around the under-  weft
yarns of different counts may be located in the side of the weft store
wheels between the position  V-grooves, which thereby provide accurate
spacing at which the array is formed by the interaction of  of the weft
yarns in the warpwise direction. the weft carrier 70 and the store wheel
weft retain-   5  A second rubber or rubber-like circular cross- ers 104 on
the one hand and the position at which  section belt 260 engages around
three pulleys 262, the weft yarns are gripped by the two weft sheets  264
and 266, but whereas the belt 240 is aligned 14 and 16 on the other hand.
Initially. the weft   with the outer grooves 97 in the tooth members 86,
yarns are held in place by the stems 104 of the     the belt 260 is aligned
with the inner groove 96 in weft retainers. However, the loops at the ends
of  10  those tooth members. It will be seen that the pulley the weft yarns
have to be cut off so that each weft  262 is located adjacent to the
periphery of the "pick" is separated from the others, to permit the  store
wheel 52 some distance beyond the pulley relative motion between the warp
sheets and the    242 in the direction of rotation of the wheel 52 but weft
array to enable the variable spacing between  it is also located in advance
of the cutter 270. The the weft yarns. Consequently, it is necessary to  15
pulley 264 is coaxial with the nip roller 210, and the provide means for
securing the weft yarns and      pulley 266 is simply a spacer pulley for
the return holding the yarns on the store wheels until they are  run of the
belt 260. It will also be observed, that the gripped by the warp sheets.
tangent between the pulleys 264 and 262 is inside Referring now to Figure
9. one of the weft store  the effective periphery of the wheel 52, and this
wheels 52 is illustrated, together with two sets of  20  means that the
inside run of the belt 260 is weft yarn gripping means. A weft cutter disc
270 is  pressed into engagement with the effective periph- located on the
machine frame at a position below   ery of the wheel 52 around the complete
arcuate the weft store wheel 52, and this cutter wheel     path between the
pulleys 262 and 264. In fact, the extends into the effective annular groove
formed by  inner run of the belt 260 is pressed into the effec- the groove
segments 94 - that is to say the central  25  tive annular groove formed by
the segmental annular groove around the weft store wheel. The    grooves 96
on the outsides of the tooth members cutter disc 270 is quite thin and has
a diamond   86. lapped edge. It is driven by a small pneumatic        If
there is a weft yarn stretched across one of motor not shown, so that it
rotates at very high   the tooth members 86, then it will also be pressed
speed. A rubber or rubber-like circular cross-sec-  30  inwardly by the
inner run of the belt 260 between tion belt 240 is guided around a set of
three freely  the pulleys 262 and 264. Consequently, the weft rotatable
pulleys 242, 244 and 246 mounted on a    yarn will be nipped on to the
periphery of the weft support structure adjacent to the store wheel 52.
store wheel 52 from the position of the pulley 262. The pulley 242 is
located closely adjacent to the  to the nip of the rollers 210 and 212,
where the two effective periphery of the wheel 52 at a position   35
sheets of warp threads 14 and 16 take over the immediately beyond the
lowest position of the weft  control of the weft threads. carrier 70 in the
direction of travel of the store     Now assuming that a weft yarn is
stretched wheel 52 (indicated by the arrow A). The pulley    across one of
the tooth members 86 the yarn will 244 is also located closely adjacent to
the effective  be nipped by the inner run of the belt 240 once the
periphery of the store wheel 52, but at a position   40  yarn passes the
pulley 242. that is to say almost well beyond the pulley 242 and where the
periph-    immediately it has left the area of operation of the ery of the
wheel 52 is rising towards the nip rollers  weft carrier 70. When the tooth
member 86 passes 210 and 212. The pulley 244 must be located        the
pulley 262, the weft yar also becomes nipped beyond the position of the
cutter disc 270 and      by the inner run of the belt 260. and hence it is
beyond the furthest position to which the weft car-  45  stretched taut
across the middle groove 94. The rier can take any weft yarn on the jogging
motion.  cutter disc 270 engages with this tautly stretched The pulley 246
is simply a spacer pulley for the   portion of the weft yarn, and cuts
through it, there- return run of the belt 240. Now it will be seen that  by
severing the selvedge of the weft yarn from the the tangent to the pulleys
242 and 244 passes       "pick" of weft yarn which extends across the weft-
through the wheel 52, consequently, the inner run   50  space. When the
tooth member 86 passes the of the belt 240 is pressed towards the periphery
of  pulley 244 the belt 240 releases the selvedge por- the wheel through
the entire length between the    tion of the weft. However, the remaining
portion of two pulleys 242 and 244. In fact, this run of the belt  the weft
which traverses the tooth member 86 is sits in the effective annular groove
formed by the  held on that tooth member by the belt 260. until outer
grooves 92 in the tooth members 86. and   55  the warp sheets 14 and 16
take over the control of consequently, any weft yarn extending across one
the weft yarns at the nip of the rollers 210 and 212. of the tooth members
86 is pressed into the groove  Now the arrangement of the belts 240 and 260
and 92 and held tightly against the flanks of the V notch  the cutter 270
is duplicated at the other side of the 9    
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weft store wheel 54, so that there  to right. but that the weft "picks" 2b
and 3b are is provision for holding both ends of the weft       simply
spaced from each other, a sufficient width, "picks" and for severing the
selvedges from these    to allow another weft "pick" 1c to be
interdigitated weft "picks" whereby each "pick" of weft yarn is     between
them. when the weft carrier 70 next separated from ail the others.
5   moves to the right, to lay the weft "picks" 1c, 2c A pneumatic waste
yarn removal nozzle (not      and 3c. shown) is provided in the region
where the sel-         The full weft array-forming operation only com-
vedge yarns which have been cut off the "pick"       mences with the second
traverse of the weft carrier yarns leave the control of the belt 240 for
the      70. because on the first traverse, the carrier lays purpose of
removing these waste selvedge yarns   10  two weft "picks" 1 a and 2a,
which are spaced apart to a collection position. Such pneumatic waste yarn
double the spacing of the "picks" required in the removal systems are well
known in relation to tex-  finished array. However, if one considers what
hap- tile machines.                                       pens between the
positions indicated by the lines The basic principle of the method of
forming a   304 and 306, which is one half cycle of the ma- weft array on a
machine of the kind just described,   15  chine, it will be seen that on
the return traverse of in accordance with the invention is illustrated in
the weft carrier 70, it interdigitates one of its weft Figures 10 and 11.
In those figures, weft retainers  yarns lb, with two weft "picks" 2a and 3a
laid on are illustrated diagrammatically at 300 ana 302. As  the previous
traverse, and at the same time, it lays has been explained above, the
effective parts of    two weft "picks" 2b and 3b spaced apart from the weft
retainers are the inclined stems 104, but   20  each other, ready for the
interdigitation of a further for present purposes, they are simply shown as
weft "pick" between them on a subsequent tra- pins, and there are two sets,
one associated with    verse of the weft carrier. Consequently, the weft
each of the weft store wheels 52 and 54.             carrier does not have
to be jogged through a It is also assumed for present purposes, that
distance to bring the weft yarn 1 below the third the weft carrier 70 is
adapted to lay only three weft  25   pin 302 from the top, as would be the
case if the yarns, 1, 2 and 3. In practice, it is highly unlikely,  weft
carrier were not carrying out any interdigitation that the machine would
ever be used to ay only       of the weft "picks". three yarns from the
weft carrier, but three yarns is    A very important feature of this method
is the minimum number by which it is possible to       illustrated more
particularly in Figure 11. It will be illustrate the basic principle of the
weft array-for-  30  seen that a weft yam 7, drawn in full lines, is laid
ming method.                                         when the weft carrier
moves from right to left, as On a first traverse of the weft carrier from
left  indicated by the arrow on the weft yarn 7. Con- to right, the three
weft yarns 1, 2 and 3. are each  sequently, this weft yam engages around
the un- laid in the direction illustrated by the arrows. and in  derside of
one of the pins 302, and then around the effect three weft "picks" 1a, 2a
and 3a are formed.   35  top side of one of the pins 300. However, the next
The weft store wheels are moving in the direction    succeeding weft yarn 8
indicated in dotted lines, is of the arrow B.
laid when the weft carrier traverses from left to At the end of this first
traverse of the weft    right, and consequently, that weft yarn engages
carrier 70, the weft eyes on that carrier are outside  around the underside
of the retainer pin 200, at the right-hand end of the weft retainer pins
302.   40  around the top side of the weft retainer pin 302. The weft
carrier is then jogged in the opposite      Consequently, the pin 300 is
engaged on its op- direction to the direction of travel of the pins 300
posite side (i.e. leading and trailing side) by two and 302, i.e.
downwardly as seen in Figure 10. This  successive weft "picks". This arises
out of the jogging carries the weft eye associated with the
interdigitation method used, and is a novel feature weft yarn 1, to a
position where it is below the weft  45   not found in previous weft
array-forming methods. retainer pin 302 immediately below the top pin, so
It is not practicable to illustrate the weft array that on the return
traverse of the weft carrier the  pattern formed by the specific embodiment
de- weft yarn 1 is laid across the weftspace. as in-     scribed with
reference to Figures 1 to 9 of the dicated by the dotted line lb. forming
another       drawings, because there are so many weft threads "pick". It
will be seen that a loop is formed by the   so  involved. However, Figure
12 illustrates what hap- selvedge portion of the weft yarn around the top
pens. when the system just described with refer- two pins 302 of the weft
retainer pins at the right-  ence to Figures 10 and 11, is used with nine
weft hand side. Similarly, the weft yarn 2 forms a return  yarns being laid
by the weft carrier 70 at each "pick" 2b, and the weft yarn 3 forms a
return       traverse. "pick" 3b.                                    55
During the first traverse from left to right, all It is to be noted, that
the weft "pick" 1b is    nine weft yarns are laid across the weftspace. the
interdigitated between the weft picks 2a and 3a laid  spacing between each
adjacent pair of weft yams during the first traverse of the weft carrier
from left  being double that required in the finished array. 10    



19                EP 0382 761 B1                      20 The weft carrier
70 is then jogged downwardly (that  The advantage of this arrangement is
simply that of is to say rearwardly with reference to the direction  high
speed production, because there are two weft of motion of the weft store
wheels) so that on the  carriers operating simultaneously. It is preferable
to return motion  where the "picks" being laid are     arrange the two weft
carriers to move simulta- illustrated in dotted lines. each of the top four
5   neously in opposite directions, in order to balance "picks" is
interdigitated in one of the four spaces  the forces applied to the machine
frames. left between the bottom five "picks" laid on the first  Figure 13
illustrates an alternative arrangement, traverse from left to right. At the
same time, the  and it is shown diagrammatically, in much the bottom  five
weft yarns are being formed into       same way as Figure 1. There are two
weft store "picks" spaced apart by double the required spac-   10  devices
400 and 402 mounted one above the other ing, thereby providing for
interdigitation by four  and each of these weft store devices comprises a
weft "picks" to be laid by the next motion of the   pair of weft store.
wheels, similar to the wheels 52 weft carrier from left to right. This
process is re-  and 54. with all the associated driving equipment. peated,
so that at each traverse of the weft carrier.  In addition, there is a weft
carrier 404 associated some of the weft "picks" which are being formed   15
with the top weft store 400, and a bottom weft are interdigitated with weft
"picks" laid on the    carrier 406 associated with the bottom weft store
previous traverse of the weft carrier, and others are  402. It will be
observed  that these weft carriers are being laid spaced apart, ready for
interdigitation by  adapted for jogging motion, as indicated by the further
weft "picks" to be made on the next suc-    dotted lines, the only
difference from the arrange- ceeding traverse of the weft carrier.
20   ment illustrated in Figures 1 to 9, being that the In the machine
which has been described, and      weft carriers are mounted vertically
above and be- the methods of operation which have also been       low the
two weft stores 400 and 402. Consequently, described, there is a single
weft carrier 70 which  the two weft carriers are arranged to produce sepa-
produces the entire weft array. However. it would   rate weft arrays on
their respective weft stores 400 be possible to construct a machine having
two weft  25  and 402. The direction of rotation of the weft stores
carriers similar to that illustrated at 70. the rockers  is indicated by
arrows. 180 carrying the beams 74 being offset from each        The two
weft stores meet each other at a other circumferentially around the weft
store wheels  central position, where there is a single pair of nip 52 and
54, so that the two weft carriers 70 are each  rollers 408 and 410. A top
warp sheet 412 passes able to perform the full reciprocation required to
lay   30  over guide rollers, and is then taken around the top the weft
yarns without striking each other. The     nip roller 408, and similarly a
bottom warp sheet mechanism illustrated in Figure 6 is duplicated one  414
passes round guide rollers. and is then taken set controlling the operation
of one weft carrier 70  around the bottom nip roller 410. The two warp and
the other controlling the other weft carrier.   sheets are brought together
where they pass With such an arrangement. during a first tra-  35  through
the nip rollers 408 and 410 as previously verse of the first weft carrier.
it lays its full set of  described. and then the combined fabric is taken
weft "picks" but these are all spaced apart by      through subsequent
processing. twice the spacing required for the "picks" in the      It will
be appreciated however, that with the finished weft array. At the end of
that first traverse.  arrangement illustrated in Figure 13, two separate
the first weft carrier is jogged rearwardly relatively   40   weft arrays
are brought into the nip between the to the motion of the weft store
wheels. through the  rollers 408 and 410, and both weft arrays become full
distance occupied by all its set of weft "picks"  sandwiched between warp
sheets 412 and 414. As and on its return traverse, it again lays a full set
of  illustrated in Figure 14 however, the weft "picks" weft "picks" spaced
from each other by twice the    416 formed on the top weft store 400 which
are spacing of the "picks" required in the finished   45  illustrated in
full lines, are interdigitated with the array. When the second weft carrier
makes its first  weft "picks" 418 formed on the bottom weft store traverse,
it lays its full set of weft "picks", but  402, these weft "picks" being
indicated in chain these are interdigitated with the weft "picks" laid
dotted lines. Consequently, it is possible to double on the first traverse
of the first weft carrier, and  the rate of production of this machine with
respect likewise, when the second weft carrier makes its  50  to the
machine illustrated in Figures 1 to 9. return motion. it lays its full set
of weft "picks" but  In the specific embodiments described above, these are
interdigitated with weft "picks" laid by   the longitudinal web or
substrate takes the form of the first weft carrier on its return traverse.
As in the  two sheets of warp threads. It is to be understood arrangement
illustrated in Figure 11, each weft      however that the methods and
apparatus for for- retainer is engaged on opposite sides by separate  55
ming the weft array could be used with other types weft yams, but with the
two-carriers method one of  of substrate. Moreover, the weft array-forming
ap- these two weft yarns is laid by one weft carrier and  paratus could be
incorporated in a machine for the the other weft yarn is laid by the other
weft carrier.  production of a substrate e.g. in a paper-making    21
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machine at a location such that the weft threads          verse of the weft
carrier, that a complete array are incorporated in the paper stock before
it has         of weft yarns is produced by the one weft dried, so that the
threads become bonded into the         carrier. paper. Alternatively, and
again by way of example only, the weft array apparatus could be combined
5   5. A method of manufacturing a non-woven fabric with a needle punching
machine to incorporate the         of the kind in which there is a weft
array weft threads in a batt of fibre before the punching       combined
with a substrate and in which two operation. The invention has been found
to be             weft carriers each laying a set of weft yarns.
particularly useful for reinforcing fabrics.              each reciprocates
in a lateral (weftwise) direc- 10      tion across a weftspace between two
sets of Claims                                                    weft
retainers and in a longitudinal (warpwise) direction relatively to the weft
retainers at one 1. A method of manufacturing a non-woven fabric
or both ends of its weftwise traverse to lay its of the kind in which there
is a weft array            set of weft yarns across the weftspace at each
combined with a substrate and in which a weft  is     lateral traverse and
hook each weft yarn ar- carrier laying a set of weft yarns reciprocates
ound at least two weft retainers at one or both in a lateral (weftwise)
direction across a weft-      sides of the weftspace, so that the weft
retain- space between two sets of weft retainers and          ers retain
the weft yarns at the selvedges in moves in a longitudinal (warpwise)
direction          which the two weft carriers are 180[err] out of
relatively to the weft retainers at one or both   20  phase so that they
move in opposite directions ends of its weftwise traverse to lay the set of
when traversing the weftspace and the ar- weft yams across the weftspace at
eacn lateral        rangement is such that at least some of the traverse
and hook each weft yarn around at            weft yarns laid by one weft
carrier are. at each least two weft retainers at one or both sides of
traverse of that carrier (other than the first the weftspace. in which the
relative warpwise   25    traverse) interdigitated with weft yarns pre-
movement between the weft carrier and the             viously laid by the
other weft carrier. weft retainers is such that at each traverse of the
weft carrier (after the first traverse). some.  6. A method of
manufacturing a non-woven fabric but not all, of the laid weft yarns are
inter-         of the kind in which there is a weft array digitated with
weft yarns previously laid by the   30  combined with a substrate and in
which a weft weft carrier or another weft carrier, the remain-     carrier
laying a set of weft yarns in a lateral ing weft yarns laid at that
traverse being            (weftwise) direction across a weftspace be-
spaced from each other to permit a further set        tween two sets of
weft retainers and which of weft yarns to be interdigitated with them on
moves in a longitudinal (warpwise) direction a subsequent traverse of the
or another weft  35      relative to the weft retainers at one or both
carrier.                                              ends of its weftwise
traverse to lay the set of weft yarns across the weftspace at each lateral
2. A method of manufacturing a non-woven fabric          traverse and hook
each weft yarn around at as claimed in Claim 1, in which the number of
least two weft retainers, in which the relative weft yarns which is
interdigitated with pre-   40     warpwise movement between the weft
carrier viously laid weft yarns at a traverse of the weft     and the weft
retainer is such that during the carrier is one less than the number of
weft           formation of a weft array, each weft retainer is yarns which
is laid spaced from each other.            engaged on one of its leading
and trailing sides by a weft yarn laid in one traverse of the 3. A method
of manufacturing a non-woven fabric  45       or a weft carrier and on the
other of its leading as claimed in Claim 1, in which the number of
and trailing sides by a weft yarn laid in a weft yarns which is
interdigitated with pre-          subsequent traverse of the or another
weft viously laid weft yarns is one greater than the       carrier. number
of weft yarns which is laid spaced from each other.
so   7. A method of manufacturing a non-woven fabric as claimed in any one
of Claims 1 to 4, in 4. A method of manufacturing a non-woven fabric
which the relative warpwise movement be- as claimed in any one of Claims 1
to 3, in            tween the weft carrier and the weft retainers is which
at each traverse of the weft carrier (after     such that during the
formation of a weft array the first traverse) the weft yarns which are  55
each weft retainer is engaged on one of its interdigitated with previously
laid weft yarns        leading and trailing sides by a weft yarn laid in
are so interdigitated with the spaced apart weft      one traverse of the
or a weft carrier and on the yarns laid on the immediately preceding tra-
other of its leading and trailing sides by a weft 12    21
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machine at a location such that the weft threads          verse of the weft
carrier, that a complete array are incorporated in the paper stock before
it has        of weft yarns is produced by the one weft dried. so that the
threads become bonded into the         carrier. paper. Alternatively, and
again by way cf example only, the weft array apparatus could be comboined
5   5. A method of manufacturing a non-woven fabric with a needle punching
machine to incorporate the        of the kind in which there is a weft
array weft threads in a patt of fibre before the punching      combined
with a substrate and in which two operation. The invention has been found
:o be             weft carriers each laying a set of weft yarns.
particularly useful for reinforcing fabrics.             each reciprocates
in a lateral (weftwise) direc- 10     tion across a weftspace between two
sets of Claims                                                   weft
retainers and in a longitudinal (warpwise) direction relatively to the weft
retainers at one 1. A method of manufacturing a non-woven fabric
or both ends of its weftwise traverse to lay its of the kind in which there
is a weft array            set of weft yars across the weftspace at each
combined with a substrate and in whicn a weft  15     lateral traverse and
hook each weft yarn ar- carrier laying a set of weft yarns reciprocates
ouna at least two weft retainers at one or both in a lateral (weftwise)
direction across a weft-     sides of the weftspace, so that the weft
retain- space between two sets of weft retainers and          ers retain
the weft yarns at the selvedges in moves in a longitudinal (warpwise
direction         which the two weft carriers are 180[err] out of
relatively to the weft retainers at one or both   20  phase so that they
move in opposite directions ends of its weftwise traverse to lay the set of
when traversing the weftspace and the ar- weft yarns across the weftspace
at eacn lateral       rangement is such that at least some of the traverse
and hook each weft yarn around at            weft yarns laid by one weft
carrier are at each least two weft retainers at one or both sides of
traverse of that carrier (other than the first the weftspace. in which the
relative warpwise   25    traverse) interdigitated with weft yarns pre-
movement between the weft carrier and the             viously laid by the
other weft carrier. weft retainers is such that at each traverse of the
weft carrier (after the first traverse). some.  6. A method of
manufacturing a non-woven fabric but not all. of the laid weft yarns are
inter-        of the kind in which there is a weft array digitated with
weft yarns previously laid by the   30  combined with a substrate and in
which a weft weft carrier or another weft carrier, the remain-     carrier
laying a set of weft yarns in a lateral ing weft yarns laid at that
traverse being             (weftwise) direction across a weftspace be-
spaced from each other to permit a further set       tween two sets of weft
retainers and which of weft yarns to be interdigitated with them on
moves in a longitudinal (warpwise) direction a subsequent traverse of the
or another weft  35      relative to the weft retainers at one or both
carrier.                                              ends of its weftwise
traverse to lay the set of weft yarns across the weftspace at each lateral
2. A method of manufacturing a non-woven fabric          traverse and hook
each weft yarn around at as claimed in Claim 1, in which the number of
least two weft retainers. in which the relative weft yarns which is
interdigitated with pre-   40     warpwise movement between the weft
carrier viously laid weft yarns at a traverse of the weft     and the weft
retainer is such that during the carrier is one less than the number of
weft           formation of a weft array, each weft retainer is yarns which
is laid spaced from each otner.           engaged on one of its leading and
trailing sides by a weft yarn laid in one traverse of the 3. A method of
manufacturing a non-woven fabric  45       or a weft carrier and on the
other of its leading as claimed in Claim 1, in which the number of
and trailing sides by a weft yarn laid in a weft yarns which is
interdigitated with pre-          subsequent traverse of the or another
weft viously laid weft yarns is one greater tnan the       carrier. number
of weft yarns which is laid spaced from each other.
50  7. A method of manufacturing a non-woven fabric as claimed in any one
of Claims 1 to 4, in 4. A method of manufacturing a non-woven fabric
which the relative warpwise movement be- as claimed in any one of Claims 1
to 3. in           tween the weft carrier and the weft retainers is which
at each traverse of the weft carrier (after     such that during the
formation of a weft array the first traverse) the weft yarns wnich are   55
each weft retainer is engaged on one of its interdigitated with previously
laid weft yarns       leading and trailing sides by a weft yarn laid in are
so interdigitated with the spaced apart weft      one traverse of the or a
weft carrier and on the yarns laid on the immediately preceding tra-
other of its leading and trailing sides by a weft 12 * C   L   M   S *    



23                 EP 0 382 761 B1                    24 yarn laid in a
subsequent traverse of the or     15. A method of manufacturing a non-woven
fabric another weft carrier.                                as claimed in
any one of Claims 10 to 14, in which the selvedge loops are removed so that
8  A method of manufacturing a non-woven fabric         each weft pick is
separated from adjacent weft as claimed in Claim 5. in which the relative
5    picks and the spacing between adjacent weft warpwise movement of the
weft carriers is            yarns is varied by varying the rate of advance
such that during the formation of a weft array       of the substrate
relatively to the speed of re- each weft retainer is engaged on one of its
ciprocation of the weft carrier(s). leading and trailing sides by a weft
yarn laid by one of the weft carriers, and on the other of  10  16. A
machine for producing a non-woven fabric of its leading and trailing sides
by a weft yarn laid  the kind in which there is a weft array com- by the
other weft carrier.                           bined with a substrate,
comprising: a longitudi- nal substrate let-off and take-up mechanism  a 9.
A method of manufacturing a non-woven fabric         weft store device
adapted to move in the direc- as claimed in any one of Claims 1 to 8  in
15      tion of travel of the longitudinal substrate; an which the weft
retainers are provided on a pair      arrangement for bringing an array of
weft picks of laterally spaced weft store devices each of      formed on
the weft store into overlying contact which moves to cause its weft
retainers to           with the longitudinal substrate, and a weft move in
the longitudinal direction through a         array-forming mechanism  which
includes at weft array forming station where the weft  20        least two
weft carriers adapted to traverse the carrier(s) lay the weft yarns across
the weft-       weft store device in opposite reciprocatory mo- space.
tions between the selvedges in a manner such that at least some weft yarns
laid by one 10. A method of manufacturing a non-woven fabric        carrier
are at each traverse of that carrier inter- as claimed in any one of Claims
1 to 9, in  25       digitated with weft yarns previously laid by the which
the weft yarns laid by the weft carrier or     other weft carrier, and
means for retaining weft carriers are laid across one face of an advan-
yarns at the selvedges. cing longitudinal web; the weft yams are caus- ed
to adhere to the web and detach from the      17. A machine for producing a
non-woven fabric of weft retainers so that the weft yam array is  30
the type in which there is a weft array com- then maintained by the
longitudinal web.             bined with a substrate comprising means for
forming an array of weft yarns on a weft store. 11. A method of
manufacturing a non-woven fabric        in which there is a weft carrier
having a plural- as claimed in Claim  10, in which two yarn          ity of
weft yarn guides spaced from each other arrays are produced by the method
of any one   35    in the longitudinal (warpwise) direction, the of Claims
1 to 9, the two arrays being laid so       weft  carrier  being  mounted
for  lateral that the weft yarns of one are interdigitated in
(weftwise) sliding motion on a beam, so that at the longitudinal direction
with the weft yarns of    each lateral traverse of the weft carrier, a set
of the other array.                                     weft yarns
corresponding in number and spac- 40       ing to the weft yarn guides is
laid by the weft 12. A method of manufacturing a non-woven fabric
carrier, and in which there is a cam-operated as claimed in any one of
Claims 9 to 11. in          mechanism  for moving the beam  when the which
the longitudinal web comprises a sheet         weft carrier is at the ends
of its lateral motion of warp threads.
in the warpwise direction. through a distance 45      which is so related
to the spacing of the weft 13. A method of manufacturing a non-woven fabric
yarn guides on the weft carrier that at each as claimed in Claim 9 or any
one of Claims 10       traverse of the weft carrier (after a first tra- to
12 so far depend from Claim 9, in which the       verse), some, but not
all, of the weft yarns laid weft yarns are nipped between the weft store
by the carrier are interdigitated with yarns laid device and a clamping
element moving in the   so     by the weft carrier on a previous traverse,
the same sense as the weft store device.                 remaining weft
yarns laid at that traverse being spaced from each other to permit a
further set 14. A method manufacturing a non-woven fabric as        of weft
yarns to be interdigitated with them on claimed in any one of Claims 1 to.
13. in which      a subsequent traverse of the weft carrier. each weft yarn
laid across the weftspace is  55 severed from the remaining weft yarn at
the      18. A machine for producing a non-woven fabric as selvedges.
claimed in Claim 17, in which the weft store is circular so that the
warpwise direction is ar-    25                EP 0 382 761 B1
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cuate and the beam is mounted on a cam-        Patentanspriche operated
rocker adapted to turn about the axis of the weft store.
1. Verfahren zum Herstellen einer nicht-gewebten Stoffbahn von jener Art,
bei welcher eine 19. A machine for producing a non-woven fabric as   5
SchuBfaden-Gruppierung mit einem  Substrat claimed in any one of Claims 16
to 18, in         kombiniert wird, und wobei ein Schuffadentra- which there
is a weft carrier reciprocation       ger. der einen Satz von Schu~faden
legt, in mechanism including a mechanical multiplier.      Sestenrichtung
(in Richtung der SchuBfaden) quer iOber einen Schul3fadenraum zwischen 20.
A machine for producing a non-woven fabric as  10  zwei Satz von
SchuBfadenhaltern hin- und her- claimed in Claim 19, in which the
multiplier      geht und sich in LAngsrichtung (in Richtung includes a pair
of pulley block devices coupled   der Kettffden) relativ zu den
Schuffadenhal- back-to-back and controlling movement of the      tern an
einer oder beiden Enden seines Tra- weft carrier in respective opposite
lateral direc-  versierens in SchuSfadenrichtung bewegt, um tions.
15      den Satz von Schu~faden quer Ober den Schulfadenraum bei jedem
seitlichen Traver- 21. A machine for producing a non-woven fabric as
sieren zu legen und jeden Schuffaden um claimed in any one of Claims 16 to
20, in         wenigstens zwei SchuBfadenhalter an einer which the weft
store comprises a pair of          oder beiden Seiten des SchuSfadenraumes
wheels mounted for rotation about an axis par-  20  herumzuschlingen, wobei
das relative Bewe- allel with the direction of the weft picks (i.e.  gen in
Kettfadenrichtung zwischen dem SchuB- transverse of the warpwise
direction). there be-  fadentrager und den Schuffadenhaltern derart ing
weft retainers projecting from the periphery  verlauft, daB  bei jedem
Traversieren des of each of the wheels and the wheels being
Schuffadentrigers (nach dem ersten Traver- spaced apart laterally so that
the two sets of  25  sieren) einige, jedoch nicht alle der gelegten weft
retainers define the length of the weft-     SchuBfaden mit Schu~fdden
interdigitiert wer- space.                                            den.
die zuvor durch den SchuBfadentrager oder einen anderen Schuffadentriger
gelegt 22. A machine for producing a non-woven fabric as     wurden, wobei
die verbleibenden Schu~faden, claimed in Claim 21, in which a weft selvedge
30  die bei diesem Traversieren gelegt wurden ei- clamping means is
provided in association with    nen gegenseitigen Abstand aufweisen, um es
each weft store wheel.                            zu ermdglichen, daB ein
weiterer Satz von Schu~faden mit diesen bei einem nachfolgen- 23. A machine
for producing a non-woven fabric as     den Traversieren des
SchuBfadentragers oder claimed in Claim 22; in which the clamping   35
eines anderen Schuffadentragers interdigitiert means comprises an endless
band carried by        werden. a pair of rollers spaced apart
circumferentially of the weft store wheel in locations such that a  2.
Verfahren zum Herstellen einer nicht-gewebten tangent to the rollers forms
a chora to the       Stoffbahn nach Anspruch 1, wobei die Anzahl wheel and
therefore the run of the endless  40    der SchuBfAden, die mit zuvor
gelegten SchuB- band on the wheel side of the rollers is de-      faden bei
einem Traversieren des SchuBfaden- formed from the said tangent by the
periphery     trlgers interdigitiert werden, geringer als die of the wheel
to ensure tight engagement of the    Anzahl der SchuBfgden ist, die im
gegenseiti- endless band with the periphery of the wheel.     gen Abstand
zueinander gelegt werden. 45 24. A machine for producing a non-woven fabric
as  3. Verfahren zum Herstellen einer nicht-gewebten claimed in Claim 23,
in which the endless band    Stoffbahn nach Anspruch 1. wobei die Anzahl is
received in a groove in the periphery of the   der Schugfiden, die mit
zuvor gelegten SchuB- store wheel.
faden interdigitiert werden, um eins grdger als so      die Anzahl der
Schuffaden ist. die im gegen- 25. A machine for producing a non-woven
fabric as     seitigen Abstand zueinander gelegt werden. claimed in any one
of Claims 22 to 24, in which a selvedge slitter cooperates with the   4.
Verfahren zum Herstellen einer nicht-gewebten periphery of each store wheel
on the inside of    Stoffbahn nach einem der AnsprOche 1 bis 3. the weft
retainers so that it will sever the weft  55  wobei bei jedem Traversieren
des SchuBfaden- loops formed around the weft retainers from       tragers
(nach dem  ersten Traversieren) die the weft picks in the fell of the
fabric.         SchuSfaden, die mit zuvor gelegten SchuBfa- den
interdigitiert werden, derart intardigitiert    27                EP 0 382
761 Bt                    28 werden mit einem gegenseitigen Abstand auf-
ter an seiner fdhrenden oder ablautenden Seite 



weisenden SchuIfaden. die bei dern unmittel-      von einem  SchuSfaden
erfalt wird, der bei bar vorausgehenden Traversieren des SchuR-
emnem  Traversieren des SchuBfadentrggers fadentragers gelegt wurden, daB
emne komplet-     oder der Schul3fadentriger erfa~t wird. und auf te
Gruppierung von SchuSf~cden durch den ei-   s  seiner anderen dieser beiden
Seiten von einem nen SchuSfadentrgger erzeugt wird.
SchuBfaden, der bei einem nachfolgenden Tra- versieren des
Schuffadentragers oder eines 5. Verfahren zurn Herstellen einer
nichr-gewebten     anderen Schuftadentrtgers gelegt wird. Stoffbahn von
jener Art, bei weicner eine Schul3faden-Gruppierung mit einern Substrat  10
7. Verfahren zurn Herstellen einer nicht-gewebten kombiniert wird. und
wobei zwei Scnul3faden-      Stoffbahn nach einem der Ansprfche 1 bis 4.
triger jeweils einen Satz von Schuifiden le-      wobei die relative
Bewegung in Kettfadenrich- gen und jeder in einer Seitenrichtung (in
tung zwischen dem  Schuf3fadentriger und SchuSfadenrichtung) Ober einen
Schuflfaden-       dem  Schulfadenhalter derart verlauft, daB raum zwischen
zwei Satz von SchuBfadenhal-  1s    wahrend des Bildens einer
Schugfaden-Grup- tern hin- und hergeht. und sich in Langsrich-      pierung
jeder Schulfadenhalter an seiner fuh- lung (in Richtung der Kettfiden)
relabiv zu den   renden oder ablaufenden Seite von einem SchuBfadenhaltern
an einem oder beiden En-        Schu~faden erfaft wird, der bei einem
Traver- den seiner Traversierung in Schulfadenrich-        sieren  des
Schu~fadentrggers oder eines tung bewegt, um seinen Satz von SchuSfAden
20    Schulfadentrdgers gelegt wird, und an der an- Ober den Schulfadenraum
bei jedem seitlichen       deren seiner Seiten von einem Schufifaden.
Traversieren zu legen und jeden Schuilfaden        der bei einern
nachfolgenden Traversieren des um wenigstens zwei Schuffadenhalter an einer
SchuSfadentrigers oder der Schuffadentrager oder beiden Seiten des
Schuffadenraumes            gelegt wird. herumzuschlingen, so daB die
Schulfadenhal-  25 ter die SchuRfIden an den Webkanten festhal-   8.
Verfahren zurn Herstellen einer nicht-gewebten ten, wobei die beiden
SchuBfadentrAger um          Stoffbahn nach Anspruch 5. wobei Bewegung 180
phasenverschoben sind, so daB sie sich       der Schu~fadentriger in
Kettfadenrichtung der- in entgegengesetzten Richtungen bewegen,
art vonstatten geht, daB wihrend des Bildens wenn sie den Schugfadenraum
traversieren,  30      einer Kettfaden-Gruppierung jeder Kettfaden- und
wobei die Anordnung derart getroffen ist,      halter auf seiner ffihrenden
oder ablaufenden daB wenigstens einige der Schu3faden. die          Seite
von einern SchuSfaden erfaBt wird, der durch einen Schul3fadentrager gelegt
werden,       von einern der Kettfadentrager gelegt wurde. bei jeder
Traversierung dieses Tragers (die        und an der anderen Seite von einem
Kettfa- nicht die erste Traversierung ist) mit Schufaf-   3s  den. der von
dem anderen Kettfadentrager ge- den interdigitiert werden, die zuvor durch
den     legt wurde. anderen Schu~fadentrdger gelegt wurden. 9. Verfahren
zum Herstellen einer nicht-gewebten 6. Verfahren zum Herstellen einer
nicht-gewebten      Stoffbahn nach einem der Anspruiche 1 bis 8. Stoffbahn
von jener Art. bei welcher eine   40     wobei die Schul3fadenhalter an
einem Paar von SchuSfaden-Gruppierung mit einem  Substrat        in
gegenseitigem seitlichen Abstand angeord- kombiniert wird und wobei ein
Schui3fadentra-      neten Schul3fadenspeichern angeordnet sind, ger, der
einen Satz von Schulfiden in einer        deren jeder sich bewegt, um seine
Schuffa- Seitenrichtung (in Richtung der SchuBfdden)        denhalter dazu
zu veranlassen, sich in LUngs- quer Ober einen SchuBfadenraum  zwischen
45     richtung durch eine SchuSfaden-Gruppierungs- zwei Satz von
Schugfadenhaltern legt. und der      station hindurch zu bewegen, wobei der
bzw. sich in einer Langsrichtung (in Kettfadenrich-     die
Schul3fadentrager die Schufilfden quer tung) relativ zu den
Schuflfadenhaltern an ei-     uber den SchuBfadenraum ablegen. nem oder
beiden Enden seiner Traversierung in Schuffadenrichtung bewegt, um den Satz
50  10. Verfahren zurn Herstellen einer nicht-gewebten von Schuffidden quer
uber den SchuBfaden-          Stoffbahn nach einem der Anspruche 1 bis 9.
raum bei jeder seitlichen Traversierung zu le-     wobei die von dem
Schul3fadentrager oder den gen und jeden Schuflfaden um wenigstens
SchuBfadentrdgern  abgelegten  Schu~ffden zwei Kettfadenhalter zu
schlingen. wobei die       quer Oiber eine Seite einer sich in Langsrich-
relative Bewegung zwischen dem SchuSfaden-  55    tung bewegenden Bahn
abgelegt werden, und trager und dern Schuffadenhalter derart ver-
wobei die SchuSfiden dazu veranlal3t werden, lauft. daB  wahrend  des
Bildens  einer           an der Bahn anzuhaften und sich von den
Schulfaden-Gruppierung jeder Schu~fadenhal-        Schulfadenhaltern  zu
ldsen, so daB  die 1111111111111111115    29                EP 0 382 761 BI
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Schuifaden-Gruppierung  sodann  von  der           den  Stoffbahnkanten  in
entgegengesetzten Langsbahn gehalten wird.
Richtungen derart hin- und herlaufen lassen. daB wenigstens einige
Schu~fAden, die von 11. Verfahren zum Herstellen einer nicht-gewebten
einem Trager bei jedem Traversieren dieses Stoffbahn nach Anspruch  10,
wobei zwei   5        Tragers gelegt wurden, mit SchuSfIden interdi-
Faden-Gruppierungen hergestellt weraen durch       gitiert werden. die
zuvor durch den anderen das Verfahren gemaB der Anspruche I bis 9,
Schuffadentriger gelegt wurden, sowie Mittel wobei die beiden Gruppierungen
derart gelegt       zum  Halten der SchulfAden an den Stoff- werden, daB
die Schufafcden einer Gruppie-         bahnkanten. rung in Langsrichtung
mit den SchuifIden der  10 anderen Gruppierung interdigitiert weraen.
17. Maschine zum Herstellen einer nicht-gewebten Stoffbahn  von  jener
Art,  wobei  eine 12. Verfahren zum Herstellen einer nicht-gewebten
Schuffaden-Gruppierung mit einem  Substrat Stoffbahn nach einem der
AnsprOche 9 bis 11,       kombiniert wird, umfassend Mittel zum Bilden
wobei die Langsbahn eine Lage von Kettfiden   is   einer Gruppierung von
Schuffiden auf einem umfalt.
SchuSfadenspeicher, wobei ein SchuSfadentra- ger vorgesehen ist, der eine
Mehrzahl von 13 Verfahren zum Herstellen einer nicht-gewebten
Schuflfaden-Fuhrungen aufweist, die in LUngs- Stoffbahn nach Anspruch 9
oder nach einem         richtung (in Kettfadenrichtung) einen gegensei- der
AnsprUche 10 bis 12. abhangig von An-  20     tigen Abstand haben, wobei
der Schulfaden- spruch 9, wobei die SchuBfaden zwischen dem       triger
zwecks seitlicher (in SchuBfadenrichtung SchuBfadenspeicher eingeklemmt
werden und          verlaufender) Gleitbewegung auf einem Trager sich ein
Klemmelement in derselben Richtung        gelagert ist, so daB bei jedem
seitlichen Tra- wie der Schugfadenspeicher bewegt.
versieren des SchuSfadentrAgers ein Satz von 25      Schuffiden, nach
Anzahl und Zwischenraum 14. Verfahren zum Herstellen einer nicht-gewebten
den schulfaden-Fuhrungen entsprechend, vom Stoffbahn nach einem der
AnsprUche 1 bis 13,       SchuSfadentrdger gelegt wird. wobei ein nok-
wobei jeder SchuSfaden, der quer Ober den          kenbetriebener
Mechanismus vorgesehen ist, Schuffadenraum gelegt wird, vom verbleiben-
um den Trager dann zu bewegen, wenn sich den SchuBfaden an den Webkanten
abgetrennt  30     der SchuSfadentriger an den Enden seiner wird.
seitlichen Bewegung in Kettfadenrichtung bef- indet. und zwar tber eine
Wegstrecke, die zu 15. Verfahren zum Herstelien einer nicht-gewebten
dem Abstand zwischen den Schuffaden-FUh- Stoffbahn nach einem der AnsprOche
10 bis          rungen am SchuBfadentriger derart im Ver- 14, wobei die
Stoffbahnkanten-Schlaufen ent-  35   haltnis steht, daB bei jedem
Traversieren des fernt werden. so daB jeder SchuBfaden-SchuB
SchulfadentrIgers (nach dem ersten Traver- von den benachbarten
Schulfaden-SchUssen           sieren) einige, jedoch nicht alle Schuffiden,
getrennt, und der Zwischenraum zwischen ein-       die vom Schuffadentriger
gelegt wurden, mit ander benachbarten SchuBfaden vaniert wird         Faden
interdigitiert werden, die vom Schusfa- durch Variieren des Vorschubes des
Substra-  40    dentrager bei einem vorausgegangenen Tra- tes in Bezug auf
die Geschwindigkeit des Hin-      versieren gelegt wurden. wobei die
verbleiben- und Hergehens des bzw. der SchuBfadentra-          den
SchuSfAden, die bei diesem Traversieren ger.
gelegt wurden, einen gegenseitigen Abstand aufweisen, so daB ein weiterer
Satz von Schu13- 16. Maschine zum Herstellen einer nicht-gewebten   4s
faden mit diesen bei einem  nachfolgenden Stoffbahn von jener Art, bei
welcher eine          Traversieren des Schu~fadentragers interdigi-
SchuSfaden-Gruppierung mit einem  Substrat        tiert werden konnen.
kombiniert wird, umfassend einen Mechanis- mus zum langsgerichteten Abgeben
und Auf-       1& Maschine zum Herstellen einer nicht-gewebten nehmen eines
Substrates. einen Schu~faden-  50     Stoffbahn nach Anspruch 17, wobei der
SchuB- speicher, der sich in Bewegungsrichtung des        fadenspeicher
kreisformig ist, so daB die Kett- langslaufenden Substrates zu bewegen ver-
fadenrichtung bogenf6rmig verliuft und der mag, eine Anordnung zum
Auflegen von              Triger auf einer nockenbetdtigten Schwinge
SchuBfaden. die im Schuffadenspeicher gebil-       gelagert ist, die urm
die Achse des SchulSfa- det sind. auf das langsgerichtete Substrat, und
55  denspeichers schwingt. einen SchuSfaden-Grdppierungsmechanismus, der
wenigstens zwei Schuffadentriger auf-       19. Maschine zum Herstellen
einer nicht-gewebten weist, die den SchuSfadenspeicher zwischen
Stoffbahn nach einem der Ansprfche 16 bis 16    31                EP 0 382
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* c:  L  H   s* 18, mit einem  Mechanismus zum  Hin- und           von den
Schissen im Saum der Stoffbahn Hergehenlassen eines Schu~fadentragers, ein-
abtrennt. geschlossen einen mechanischen Multiplikator. Revendications 20.
Maschine zum Herstellen einer nicht-gewebten   5 Stoffbahn nach Anspruch
19, wobei der Multi-   1. Un proced6 de fabrication d'un tissu non tiss6
plikator ein Paar Riemenscheibenoidcke auf-        du genre dans lequel il
y a un alignement de weist, die Rucken an Rucken aneinander ge-
trame combine avec un substrat et dans lequel koppelt sind und die die
Bewegung des              un porteur de trame deposant un ensemble de
Schul3fadentrigers in entsprechenden einander  70  fils de trame se d6place
en va-et-vient entgegengesetzten seitlichen Richtungen kon-       (tramage)
dans une direction laterale a travers trollieren.
un espace de trame entre deux ensembles d'elements de retenue de trame et
se d6place 21. Maschine zum Herstellen einer nicht-gewebten      dans une
direction longitudinale (chafnage) re- stoffbahn nach einem der Anspruche
16 bis  is     lativement aux elements de retenue de trame 20. wobei der
Schuffadenspeicher ein Paar          a une ou aux deux extrdmites de sa
travers~e Rider aufweist, die drehbar um eine Achse          de tramage
afin de deposer 1'ensemble de fils gelagert sind, die parallel zur Richtung
der       de trame a travers lespace de trame a chaque Schusse veriluft
(d.h. quer zur Kettfadenrich-    traversee laterale et d'accrocher chaque
fil de tung), und wobei Schuifadenhalter Ober den   20   trame autour d'au
moins deux elements de Umfang eines jeden Rades hinausragen und
retenue de trame a un ou aux deux c8tes de die Rider einen gegenseitigen
seitlichen Ab-      I'espace de trame. dans lequel le mouvement stand
aufweisen, so daB die beiden Satz von        de chamnage relatif entre le
porteur de tramns et SchuSfadenhaltern die Lange des Schuffaden-       les
eiements de retenue de trame est tel qu'a raumes definieren.
25       chaque traversee du porteur de trame (apres la premiere
traversee), quelques uns des fils de 22. Maschine zum Herstellen einer
nicht-gewebten      trame deposes, mais non tous. sont intercales Stoffbahn
nach Anspruch 21, wobei eine             sequentiellement avec des fils de
trame prec6- Schuf3faden-Stoffbahnkanten-                       demment
d6poses par le porteur de trame ou Einspanneinrichtung einem jeden
SchuSfaden-  30    un autre porteur de trame. les fils de trame Speicherrad
zugeordnet ist.                        restant deposes a cette traversee
etant espa- ces les uns des autres afin de permettre a des 23. Maschine zum
Herstellen einer nicht-gewebten      fils de trame d'un ensemble
supplementaire de Stoffbahn nach Anspruch 22, wobei die Ein-         fils
de trame d'etre intercales sequentieilement spanneinrichtung ein endloses
Band aufweist,  35   avec eux lors d'une traversee ulterieure du das von
einem Paar Walzen getragen ist. die        support de traine ou de l'autre
support de in Umfangsrichtung des Speicherrades im ge-       trame.
genseitigen Abstand an solchen Stellen ange- ordnet sind. daB eine Tangente
an die Walzen   2. Un procede de fabrication d'un tissu non tisse J.]
eine Sehne des Rades bildet und daB demge-  40     comme revendique dans la
revendication 1, maB der Verlauf des endlosen Bandes auf der        dans
lequel le nombre de fils de trame qui Radseite der Walze von der genannten
Tan-          sont intercales sequentiellement avec des fils gente durch
den Urmfang des Rades verformt         de tramie prealablement deposes lors
d'une ist. um ein strammes Eingreifen des endlosen       traversee du
support de trame est inferieur Bandes am Umnfang des Rades sicherzustellen.
45   d'un au nombre des fils de trame qui sont deposes espaces les uns des
autres. 24. Maschine zum Herstellen einer nicht-gewebten Stoffbahn nach
Anspruch 23, wobei das endlo-   3  Un procede de fabrication d'un tissu non
tisse se Band in einer Nut am Umfang des Spei-           comme revendique
dans la revendication 1, cherrades aufgenommen wird.                50
dans lequel le nombre de fils de trame qui sont intercalds sequentiellement
avec des fils 25. Maschine zum Herstellen einer nicht-gewebten.      de
trame ddposds prealablement est supdrieur Stoffbahn nach einem der
AnsprUche 22 bis          d'un au nombre de fils de trame qui sont 24,
wobei ein Stoffbahnkanten-Slitter mit dem      ddposds espacds les uns des
autres. Umfang eines jeden Speicherrades auf der In-  56 nenseite der
Schulifadenhalter zusammenar-     4. Un procedd de fabrication d'un tissu
non tisse beitet, so daB er die SchuSfadenschlaufen, die     comme
revendique dans l'une quelconque des urn die Schultadenhalter herumgelegt
sind,         revendications 1 a 3. dans lequel a chaque 17    
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|||  |11 ||1| * C   L   M   S * travers6e du porteur de trame (apres la
pre-       d'un alignement de -trame, chaque element de miere traversee)
les fils de trame :ui sont        retenue do trame vient en engagement sur
un intercales sequentiellement avec des fils de       de ses c6tes menant
et arriere avec un fil de trame deposes prealablement sont ainsi inter-.
trame depose dans une traversee du porteur cal6s s6quentiellement avec les
fils -e trame   5  de trame ou .d'un autre porteur de trame et sur espaces
depos6s lors de la traversde immd-         Iautre des ses c tes menant et
arriere avec un diatement precedente du porteur ce tramo.          fil de
trame depose dans une traversee ulte- qu'un alignement complet de fils de
:-ame est      rieure du porteur de trame ou d'un autre por- produit par ce
porteur de trame.                   teur de trame. -0 5. Un procede de
fabrication d'un tissu non .tisse  7. Un procede de fabrication d'un tissu
non tiss6 du genre dans lequel il y a un alignement de       comme
revendique dans lune quelconque des trame combine avec un substrat et dans
lequel      revendications 1 a 4, dans lequel le mouve- deux porteurs de
trame deposant chacun un          ment de chainage relatif entre le porteur
do ensemble de fils de trame, se deplacent cha-   15  trame et les el6ments
de retenue de tramo est cun dans une direction laterale (tramage) a
tel quo durant la formation d'un alignement de travers un espace de tramo
entre deux-ensem-       trams. chaque element de retenue de trame bles
d'eldments de retenue de tramo et dans        vient. en engagement sur un
de ses c~tes une direction longitudinale (chainagei relative-   menant
etarriere avec un fil de trame ddpose ment aux 6lments de retenue de trame
a une   20   dans une traversee du porteur de trame ou ou aux deux
extremites de sa traversee de          d'un porteur do trame et sur I'autre
de ses tramage afin de dsposer son ensemble de fils       c8tes menant et.
arriere avec un fil de trame de trams a travers !'espace de trame a chaque
depos6 dans une traversee ulterieure du por- traversee laterale et
d'accrocher: chacue fil de   tour de tramo ou d 'un autre porteur de trame.
trame autour d'au moins deux 6lments de   25 retenue de trame a un ou aux
deux c~tes de      8  Un procede de fabrication d'un tissu non tisss
I'espace de.trame, de sorte quo les fements        comme revendique dans la
revendication 5, de retenue- de tramo retiennent les fils de        dans
loquel le mouvement de chainage relatif trame aux lisieres, dans lequel les
ceux por-      des porteurs de trame. est tel que durant la tours de trams
sont ddphasss de 180- de   30       formation d'un alignement de trame.
chaque sorte qu'ils se deplacent dans les directions      Al6ment de
retenue de trams vient en. engage- opposees lorsqu'ils traversent l'espace
de tra-    ment sur un de ses c8tes menant et arriere me et I'agencement
est tel qu'au moins cer-        avec un fil de trame depose par un des por-
tains des fils de trame depos6s par Nun des        tours de trame, et sur
I'autre de ses c8tes porteurs de trame sont. a chaque traversee de   35
menant et arriere avec un fil de trame depose ce porteur (autre que ia
premiere travers6e)       par l'autre porteur de trame. intercales
sequentiollement avec des fils de trame prealablement deposes par I'autre
por-    9. Un proced6 de fabrication d'un tissu non. tisse tour de trame.
comme revendique dans lune des revendica- 40     tions 1 a 8, dans iequel
les elements de:rete- 6. Un proc6de de fabrication d'un tissu non tiss6
nue de -trame sont disposes sur une paire de du genre dans lequel il y a un
alignement de       dispositifs d'alimentation de trame espaces la- trame
combine avec un substrat et dans lequel      teralement. .dont chacun
desquels se deplace un porteur de trams deposant un ensemble de        afin
d'amener son e1ement de retenue de tra- fils de trame dans une direction
laterale  45       me a se deplacer dans la direction Jongitudina-
(tramage) a travers un espace de trame entre       le a travers un
alignement de trams formant un deux ensembles d'elements de retenue de tra-
posts ou le ou los porteurfs) do tramo depose- me et qui se d~placent dans
une direction          (nt) les fils de trame a travers l'espace de
longitudinale (chainage) relativement aux ele-     trame. ments -de retenue
de trame A une ou aux deux   so extremites de sa traversee de tramage afin
de   10. Un procede de fabrication d'un tissu non tisse deposer le jeu de
fils de trame a -travers l'es-   comme revendique dans l'une quelconque des
pace de trame a chaque traversee laterale et       revendications 1 a 9,
dans lequel les fils de d'accrocher chaque fil de tramo autour d'au
trame deposes par le porteur de trame ou des moins deux elements de retenue
de trame.  55       porteurs do tramo sont deposes a travers une dans
lequel le mouvement de chahnage relatif       face d'une bande
longitudinale avangant; les entre le porteur de tramo et I'e6lment de rete-
fils de tramo sont amenes a adh~rer a la nue de trame est tel que durant la
formation       bande et a se detacher des elements de rete- 18   
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sorte que I'alignement d'un fil    de superposition avec le substrat
longitudinal, de trame est alors maintenu par ;a bande           et un
mecanisme de formation d'alignement de longitudinate.
trame qui inclut au moins deux supports de trame adaptes a traverser le
dispositif d'ali- 11. Un procede de fabrication d'un tissu non tiss6    5
mentation de trame dans des mouvements en comme revendique dans la
revenoication 10,         va-et-vient opposes entre les lisieres, d'une
dans lequel deux alignements de fiis sont pro-     faron telle qu'au moins
certains des fiis de duits par Ie procede de l'une des revendica-
trame deposes par l'un des supports sont a tions I a 9. les deux
alignements ^tant depo-      chaque traversee de ce support intercales s6-
ses de sorte que les fils de trame de lun sont  10  quentiellement avec des
fils de trame preala- intercales sequentiellement dans !a direction
blement deposes par l'autre support de trame, longitudinale avec les fils
de trame de l'autre    et des moyens pour retenir des fils de trame
alignement.                                        aux lisieres. 12. Un
procede de fabrication d'un tissu non tiss6   15  17. Une machine pour
produire un tissu non tisse comme revendique dans l'une des auelconque
du genre dans lequel il y a un alignement de des revendications 9 a 11.
dans leauel la ban-     trame combine avec un substrat, comprenant de
longitudinale comprend une nappe de fils        des moyens pour former un
alignement de fils de chamne.                                         de
trame sur un dispositif d'alimentation de 20     trame, dans laquelle il y
a un support de trame 13. Un procede de fabrication d'un tissu non tisse
ayant une pluralite de guides de fil de trarne comme revendique dans la
revendication 9, ou       espaces les uns des autres dans la direction dans
l'une quelconque des revendications 10 a      longitudinale (chatnage), le
support de trame 12 pour autant qu'elles dependent de la reven-     etant
monte pour un mouvement de glisse- dication 9. dans lequel les fils de
trame sont  25  ment lateral (tramage) sur une ensouple de pinc6s entre le
dispositif d'alimentation de tra-  sorte qu'a chaque traversee laterale du
sup- me et un element de serrage se deplacant           port de trame, un
ensemble de fils de trame dans le meme sens que le dispositif d'alimen-
correspondant en nombre et espacement aux tation de trame.
guides de fit de trame est depose par le sup- 30      port de trame. et
dans laquelle il y a un 14. Un procede de fabrication d'un tissu non tiss6
mecanisme commande par came pour depla- comme revendique dans l'une
quelconque des         cer l'ensouple quand le support de trame est
revendications 1 a 13. dans lequel chaque fil      aux extrdmites de son
deplacement lateral de trame depose a travers 1Iespace de trame        dans
la direction de chaTnage, a travers une est rompu a partir du fil de trame
restant aux   35  distance qui est ainsi relativement a t'espace- lisieres.
ment des guides de fil de trame sur le support de trame qu'A chaque
traversee du support de 15. Un procede de fabrication d'un tissu non tisse
trame (apres la premiere traversee), certains comme revendique dans l'une
quelconque des         des fils de trame. mais non tous, deposes par
revendications 10 a 14, dans lequei les bou-  40   le support sont
intercales sequentiellement cles de lisiere sont retirees de sorte que cha-
avec des fils deposes par le support de trame que duite de trame est separ6
des duites de        lors d'une traversee pr6alable, les fils de trame
trame adjacentes et l'espacement antre des         restants d6poses a cette
traversee etant espa- fils de trame adjacents est modifie par varia-
ces les uns des autres afin de permettre a un tion de la vitesse d'avance
du substrat relative-  45  ensemble supplementaire de fils de trame ment a
la vitesse de d6placement en va-et-         d'Otre intercale
sequentiellement avec eux lors vient du ou des porteur(s) de trame.
d'une traversee ultdrieure du support de trame. 16. Une machine pour
produire un tissu non tiss6   18. Une machine pour produire un tissu non
tisse du genre dans lequel il y a un alignement de   so  comme revendiquee
dans la revendication 17, trame combine avec un substrat. comprenant:
dans laquelle le dispositif d'application de tra- un mecanisme longitudinal
de relachement et        me est circulaire de sorte qua la direction de de
relevement de substrat; un dispositif d'ali-    chatnage est arquee et
l'ensouple est mont~e mentation de trame adapte pour se mouvoir
sur un balancier commands par came adapts dans la direction de parcours du
substrat longi-  ss  pour tourner autour de l'axe du dispositif d'ap-
tudinal; un agencement pour amener un ali-         plication de trame.
gnement de duites de trame forms sur un dispositif d'alimentation de trame
en contact 19          I 11111111111111111111111111111 *   C 'L   M   S   *
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pour produire un tissu non tisse   25. Une machine pour produire un tissu
non -tisse comme revendiquee dans l'une quelconque            comme
revendiquee dans l'une quelconque des revendications 16 a 18, dans laquelle
il y a   des revendications 22 a 24, dans laquelle un un mecanisme de
deplacement en va-et-vient         decoupeur de lisiere coopere avec la
periphd- de porteurs de trame incluant un multiolicateur   5  rie de chaque
roue de dispositif d'alimentation mecanique.
sur Vinterieur des elements de retenue de tra- me. de sorte qu'il rompra
les boucles de trame 20. Une machine pour produire un tissu non .tiss6
form6es autour des el6ments de retenue de comme revendiquee dans la
revendication 19,        trame depuis les duites de trame dans l'ourlet
dans laquelle le multiplicateur inclut une paire  70  du tissu. de
dispositifs de mroufle coupie~s dots  dos et commandant le mouvement du
support de tra- me dans des directions laterales opposees respectives. 15
21. Une machine pour produire un- tissu non tisse comme revendiquee dans:
I'une queiconque des revendications 16 a 20, dans lacuelle le dispositif
d'application de trame- comprend une paire de roues montde en rotation
autour d'un   20 axe parallel a la direction des duites de trame
(c'est-&-dire transversalement a la direction de chalnage). ou il y a des
elements de retenue de trame faisant saillie a partir de 1a periphdrie de
chacune des roues et les roues 6tant espa-  25 cees les unes des autres
lateralement de sorte que-les deux ensembles d'elements de rete- nue de
trame definissent la longueur de lespa- ce de trame. 30 22. Une machine
pour produire un tissu -non tisse :comme revendiqu6e dans la- revendication
21, dans laquelle des moyens de serrage de lisie- re de trame sont disposes
en association avec chaque roue de dispositif d'alimentation de   35 trame.
23. Une machine pour produire un tissu non tisse comme revendiquee dans la
revendication 22. dans laquelle les moyens de serrage compren-   40 nent
une bande sans fin portee par une paire de rouleaux espac6s Pun de I'autre
circonfe- rentiellement de la roue de dispositif d'alimen- tation de trame
dans des emplacements tels. qu'une tangente aux rouleaux forme une corde
45 a la roue et par consequent la circulation de la bande sans fin sur le
c6te de roue des rou- leaux est deformee a partir de ladite tangente par la
peripherie de la roue afin d'assurer un engagement etroit de la bande sans
fin avec ia  50 peripherie de la roue. 24. Une machine pour produire un
tissu non tisse comme revendiquee dans la revendication 23. dans laquelle
la bande sans fin est recue dans   55 une gorge dans la periph6rie de la
roue de dispositif d'alimentation. 20              I          1   I   I    


