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NoN-WOVEN MATERIALS 

The invention relates to non-woven materials which 
have a combination of properties rendering them suit 
able for use as a primary carpet backing material for 
tufted carpets. The invention also provides a method 
for making such materials, 
A primary carpet backing is required to be as thin as 

possible, compatible with acceptable tear strength and 
dimensional stability (which properties should be main 
tained after tufting, dyeing and application of a secon 
dary backing), since the properties of a tufted carpet 
depend at least in part on the quantity of service pile. 
Pile which is inaccessible for use by virtue of being bur 
ied in the carpet backing represents a loss of otherwise 
useful pile yarn to the carpet manufacture. The primary' 
carpet backing should further be composed of a mate 
rial which does not stain the pile of the carpet Vwhen 
wet. It should also preferably be capable of being dyed 
in the same dye bath as that in which the pile is dyed 
without the necessity of making special provisions in 
order to reduce “grin through". Again, it should largely 
retain its tear strength after tufting and also it should be 
compatible with an adhesive for a secondary backing 
such as latex. 
These requirements are satisfied and the necessary 

physical properties are readily achieved by a product 
being a non-woven web comprising continuous fila 
ments laid in a random serpentine manner and consist 
ing of a blend of homofilaments and bicomponent fila 
ments, 20 percent-65 percent, preferably 35 percen 
t-55 percent of the filaments being bicomponent fila 
ments, said homofilaments consisting of at least partly 
oriented polypropylene and the bicomponent filaments 
having two components arranged in a core/sheath rela 
tionship, the core component being not less than 3() 
percent by volume and not more than 8O percent by 
volume and being composed of at least partly oriented 
polypropylene, and the sheath being a copolyamide 
which is capable of being rendered adhesive in pressu 
rised saturated steam at a pressure which leaves the 
core component substantially unaffected; the said web 
containing a plurality of equispaced and parallel yarns 
laid in the lengthwise direction thereof, which yarns are 
composed of oriented bicomponent continuous fila 
ments having a sheath/core relationship, the sheath 
component being a copolyamide which can be ren 
dered adhesive in pressurised saturated steam at the 
pressure required to render the sheath component of 
the bicomponent filaments of the web adhesive, which 
steam pressure leaves the core component of the fila 
ments comprising the said equispaced and parallel 
yarns unaffected, there being at least 80, preferably at 
least 120 such yarns per metre (measured in the cross 
wise direction); the structure being bonded together at 
a multiplicity of bicomponent filament cross-over 
points. 
The homofilaments and bicomponent filaments may 

be intimately blended throughout the thickness and 
across the area of the web, but in a preferred embodi 
ment bicomponent filaments are present in a higher 
concentration at at least one of the surfaces of the 
product than in the centre of the product. This struc 
ture is preferred in carpets since the copolyamide 
sheath component of the bicomponent filaments can be 
readily dyed in the same dye-bath as that in which the 
carpet pile is dyed. whereas polypropylene filaments 
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are less prone to dye-uptake. Thus, the preferred struc 
ture is less prone to “grin through” since the number 
of polypropylene filaments at the surface is reduced. 
The configuration of the filaments of the web is such 

that no overall or predominant directional orientation 
can be discerned. At the same time the web should 
have a uniform filament density. The filaments should 
be at least partially molecularly oriented and preferably 
the birefringence of the polypropylene core component 
and homofilaments should be at least 5() percent of the 
maximum birefringence. A suitable copolyamide for 
the sheath component of the bicomponent filaments is 
that obtained from copolymerising 75 percent by 
weight hexamethylene adipamide with 25 percent by 
weight e-caprolactam. The denier of the filaments of 
the web should preferably be from 5 to 20 denier, more 
preferably 6 to l0 denier. 
The equispaced and parallel yarns should be buried 

within the web thickness but need not be at the mid 
plane of the web. These yarns provide the product with 
an exceptional dimensional stability during the severe 
processing conditions to which to product is subjected 
during manufacture of a tufted carpet, surprisingly in 
the widthwise as well as the lengthwise direction. 
The thickness of the load-bearing component of the 

bicomponent filaments of which the yarns are formed, 
that is, the core component, together with the number 
of such yarns per unit width should be such that the 
total product contracts in width by no more than 8 per 
cent, preferably by no more than 5 percent when ex 
posed to steam at atmospheric pressure under a load of 
225 g per centimetre width of web. We find that satis 
factory results are obtained using for example` a yarn 
composed of continuous filament having a core of poly 
ethylene terphthalate and a sheath of a copolyamide 
composed of 70 percent hexamethylene adipamide and 
30 percent e-caprolactam (70/30 nylon 6.6/nylon 6), 
each filament having a decitex of 6.6 there being 40 
such filaments in each yarn twisted to l0 turns per me 
tre, and there being lo() yarns per metre, measured in 
the crosswise direction ofthe product. Obviously, other 
combinations are possible, and we find that, as a gen 
eral rule with filaments having a polyester core, that the 
number of threadlines per metre multiplied by the deci 
tex of the core components of each yarn should be 
greater than 20,000. If the core component is a poly 
amide this product should be greater than 50,000. 

ln a preferred embodiment, the filaments of the prod 
uct are coated with a water-repellant waxy lubricant. 
This coating acts as a lubricant for the tufting needles 
and permits the filaments of the material to be pushed 
apart to allow the needle to pass through the web, and 
thereby minimises the chance of filament breakage 
during tufting with a consequent loss of grab strength 
and tear strength. Furthermore, the water repellency of 
the coating limits the penetration of a secondary back 
ing such as latex into the material, and thereby tear 
strength of the product is maintained to a greater ex 
tent than if complete penetration of latex occurred. We 
find that poly siloxanes act as eminently suitable 
agents, for example a mixture of 50 percent poly (di 
methyl siloxane) with 5U percent poly (methyl hydro 
gen siloxane) such as that marketed by lmperial Chem 
ical Industries Limited as “Silicone Finish M.478." 
The coating operation may conveniently be carried 

out by spraying. The siloxane finish may be supplied for 
example as a 60 percent aqueous emulsion to a spray 
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gun and in order to ensure rapid polymerisation onto 
the filament surface. a catalyst may be employed. Con 
veniently the catalyst may be supplied in aqueous solu 
tion or suspension and may be mixed withthe siloxane 
mixture in the spray gun. The level of finish will gener 
ally be greater than 0.5 percent on the material. 
The siloxanes polymerise to form a cross-linked waxy 

substance on the surface of each filament and the 
polymerisation can be accelerated. if desired. by a cata 
lyst. 
The products of the invention can be prepared by a 

process whereby a blend of homofilaments and bicom 
ponent filaments are deposited as a web upon a collec 
tor surface in a random serpentine manner with a high 
concentration of bicomponent filaments at the bottom 
of the web if desired, a warp of threadlines of continu 
ous bicomponent filaments is thereafter laid on top of 
the non-woven mixture of homofilaments and bicom 
ponent filaments. whereafter a second non-woven layer 
of a blend of homofilaments and bicomponent fila« 
ments is laid on top of the warp. again. if desired. with 
a high concentration of bicomponent filaments on the 
top surface. and the structure thereafter is subjected to 
a treatment with pressurised saturated steam in a steam 
chamber fitted with inlet and outlet steam seals. the 
steam pressure and compacting pressure applied by the 
seals serving to bond the bicomponent filaments at 
points of contact. 

The blend of filaments may be deposited on the col 
lector surface in a random serpentine manner by means 
of a bank of aspirating jets (air guns) which is traversed 
in directions normal to the movement of the surface. 
said guns beingprovided with means to impose an ad 
vancing-retarding oscillatory motion upon the fila 
ments in the direction of advance ofthe transversing air 
gun as they exit from the gun. 

lf it is desired to make the preferred structure in 
which there is a high concentration of' bicomponent fil 
amen ts at one or both surfaces. then the first and/or last 
of the bank of aspirating jets may be adapted to receive 
and deposit bicomponent filaments in a higher concen 
tration than the remainder of the air guns. Conve 
niently the first and/or last air guns may receive and de~ 
posit 100% bicomponent filaments. 

ln a convenient continuous process the components 
ofthe bicomponent and homofilaments are melted. for 
warded to a filter pack and extruded simultaneously 
through orifices contained in the same spinneret plate. 
cooled. converged and brought into a yarn structure 
which is drawn between pairs of rolls rotating at differ 
ent peripheral speeds and forwarded to the air gun to 
be laid into a web which is then treated with saturated 
pressurised steam to effect the necessary bonding. 
A single spinneret may supply yarn to one or more air 

guns. and clearly if desired more than one spinneret 
may be employed. lf the first and/or last air guns are to 
spray only bicomponent filaments. then these may be 
either selected from a spinneret pack designed to pro 
duce both bìcomponent filaments and homofilaments. 
or from a second spinneret through which only bicom 
ponent filaments are extruded. 
Since the yarn structure has no spin finish applied to 

it. as is necessary' to ensure good separation of the fila 
ments in the aspirating jet. care must be taken to ensure 
that the tendency for filaments to lick back on the 
draw-rolls is minimised. We find that this requirement 
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4 
is met if the surfaces of the rolls are knurled or photo 
etched. 
The warp of threadlines are supplied from a suitable 

storage creel. through guide tubes which lead them into 
the correct positions adjacent to the collector surface. 
The threadlines should be under sufficient tension to 
prevent them being deflected by. for example, the air 
exhaust from the aspirator jet providing the top non 
woven layer. A tension of about 20 g is generally ade 
quate. 
The structure is bonded in an atmosphere of pressu~ 

rised saturated steam. the exact pressure depending to 
some extent upon the exact copolyamide composition 
from which the sheath of the bicomponent filaments in 
the non~woven sheet are constituted. 

Generally' speaking. the steam pressure will be 
chosen to give a product having a maximum tear 
strength, However. another feature which needs to be 
considered is the selvedge strength. since it is the sel 
vedges which may have to support. on stenter pins. the 
tufted carpet incorporating the backing of the inven 
tion during, for example. the drying process following 
the scouring and dyeing sequences, ln order to provide 
a sufficiently strong selvedge` the bonding pressure 
may need to be raised somewhat from the pressure re 
quired to give optimum tear strength. lf`` ofcourse. the 
selvedge is to be strengthened in a separate processing 
step. such as by stitching application of an adhesive. or 
by bonding the selvedges by a different treatment, then 
the steam pressure chosen will be that which gives opti 
mum tear strength. For example. when the sheath com 
ponent ofthe bicomponent filaments in the non-woven 
portion of the product is 'l5/25 hexamethylene 
adipamide/€-caprolactam. the ratio of core to sheath 
being 40 to 60 by volume and the ratio of polypropyl 
ene filaments to bicomponent filaments being 67:33 by 
number. the filaments having been drawn to a draw 
ratio of 2.55:l and bonded in a steam oven at a seal 
pressure of 3.27 Kg ctn“2 . then we have found that a 
pressure of l.54 Kg cm“2 is necessary to ensure ade 
quate selvedge strength and of L26 Kg crn“2 to give op 
timum tear strength. 

Frequently' a plurality of aspirator jets will be used to 
lay down first and second webs. so that higher produc 
tivity can be maintained. 
The non-woven web of the product of the invention 

is composed entirely of synthetic polymeric materials. 
there being from l0 percent to 30 percent copolyamide 
and 90 percent to 7() percent polypropylene based on 
the total weight of the web. but excluding the polyes 
ter/copolyamide reinforcing warp threadlines. 
A preferred embodiment of the process of the pres 

ent invention will now be described with reference to 
the accompanying drawings. 

ln the drawings: 
FIG. l is a diagrammatic representation of a filter 

pack and spinneret assembly used in the process of the 
invention. 

FlG. 2 is a diagrammatic representation of an air 
gunfcollector surface device incorporating means to 
introduce a warp of threadlines. 
FIG. 3 is a diagrammatic side view of the apparatus 

used to make the product. 
ln FlG. l a spinneret and filter pack assembly l com 

prises a spinneret plate 2 containing extrusion orifices 
3 and 4. A distributor plate 5 contains orifices 6 which 
are 'axially aligned with extrusion orifices 3 and 4 and 
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which communicate with a first polymer supply cham 
ber 7. Distributor plate 5 also contains polymer supply 
ports 8 which communicate with a second polymer sup 
ply chamber 9 and a recess l0 formed in the underside 
of the distributor plate and extending beyond pairs of 
orifices 4 and 6. 
The required polymers are metered, in a molten 

state. into polymer supply chambers 7 and 9 respec 
tively. The polymer from chamber 7, passes through 
orifices 6 and is extruded through extrusion orifices 3 
as homofilaments. Polymer from chamber 9 passes 
through orifices 8 into recess l0 where it flows around 
extrusion orifices 4 and is extruded therethrough to 
gether with the polymer from orifice 6 as sheath/core 
bicomponent filaments, the latter polymer forming the 
core component. 

ln FlGS. 2 and 3, there is shown a collector surface 
20 in the form of an endless belt, which advances in the 
direction indicated. Air guns 2l, 22 and 23, 24 are 
mounted on a beam (not shown) which is traversed to 
and fro above collector 20. Beam 25 is mounted above 
collector 20 and is supplied with a plurality of thread 
lines 26 from a storage Creel (not shown), and is pro 
vided with means (not shown) whereby threalines 26 
can be deposited on collector 20 as a regular warp. 
Air guns 2l, 22 are fed with a mixture of homofila 

ments and bicomponent filaments which are laid on the 
collector 20 as a non-woven web 28. In order to avoid 
any substantial directionality in the filaments it is found 
necessary to provide air guns 2l, 22, 23, 24 with means 
(not shown) to throw the filaments alternatively in ad 
Vance and behind the exit nozzle. Upon web 28 the 
warp 29 of threadlines is laid from a plurality of guide 
tubes (not shown) supplied by beam 25, and are _ 
pressed onto the web by presser roll 18, and this in turn 
is overlaid by a second non~woven web 30 deposited by 
air guns 23 and 24. 

lf it is desired to make the preferred product with 
concentration of bicomponent filaments at one or both 
surfaces then air guns 2l and/or 24 will be fed with ei 
ther a blend of bicomponent filaments and homofila 
ments with a higher proportion of bicomponent fila 
ments than that supplied to guns 22 and 23 or prefera 
bly with bicomponent filaments only. Of course, more 
than one spray gun may be used to spray l00 percent 
bicomponent filaments. 

ln either case it is desirable to treat the web with at 
mospheric steam in order to discharge the build-up of 
static electricity. Thus perforated steam<pipes 32, 34 
are provided immediately upstream of beam 25, and 
immediately before the web is separated from collector 
20. On leaving collector 20 the web is supported be 
tween continuous belts 35, 36 and is passed to bonding 
oven 4() (FIG. 3) which comprises a steam chest 4l ` 
with inlet and outlet seals 42, 43, wherein the copoly 
amide component ofthe bicomponent filaments is soft 
ened and becomes adhesive. On leaving bonding oven 
40, the web is compacted by seal 43 and the adhesive 
sheath component of the bicomponent filament is 
brought into contact with adjacent filaments whereby' 
bonds form as the adhesive component hardens. 

lf desired, the bonded structure may be treated with 
a polysiloxane lubricant in lubricant chamber 44. Con 
veniently the polysiloxane is pumped in aqueous soluY 
tion from storage tanks 45, to spray guns 46 and. if nec 
essary therein mixed with a catalyst pumped from stor 
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age tank 47. Finally the product may be wound up as 
roll 48 driven by rolls 49, 50. 
The invention is further described in the following 

examples which does not limit the scope of the inven 
tion. 

EXAMPLE l 

Polypropylene, having a Melt Flow Index of 6, when 
determined according to ASTM  Dl 238 to 190°C 
under a load of 2. l4 Kg and 6.6/6 (75:25 w/w) copoly 
amicle, the relative viscosity of an 8.4 percent solution 
in 90 percent formic acid being 35 is melted in a 7.5 cm 
diam screw extruder and a standard nylon screw pres 
sure melter respectively. The molten polymers are fed 
to each of eight packs in the proportions of 75 parts 
polypropylene:25 parts copolyamicle by weight. The 
total polymer throughout of each pack is 57 g/min. Six 
of the eight packs each produce 54 polypropylene 
homofilaments and 26 polypropylene core  6.6/6 
(75:25) copolyamicle sheath` at a core:sheath volume 
ratio of 40:60, bicomponent filaments. The other two 
packs each produce 80 polypropylene core ~ 6.6/6 co 
polyamide sheath` at a core:sheath volume ratio of 
80:20 bicomponent filaments. All spinneret holes are 
of equal size. The extruded filaments from each pack 
are quenched in air, and drawn at a draw ratio of 2.55. 
the surface of the draw rolls being knurled. The 8 fila 
ment bundles are electrostatically charged and each 
bundle passes immediately to a spray gun which is tra 
versed continuously above an advancing stainless wire 
mesh belt. The two packs producing 100 percent bi 
component filaments feed the last two of the eight 
spray guns. At the exit of the gun the filaments separate 
from each other, and are subjected to a secondary air 
stream which oscillate the filaments in front of, and be» 
hind, the exit of the gun in the direction of traverse. 
The speed of traverse of the guns is 55 m/sec and the 
filaments are thrown alternatively in front of. and be 
hind` the gun exit at 500 cycles per minute. 
The eight spray guns are grouped into two sets. each 

set having 4 guns. The sets are laterally separated by a 
beam transverse to the collector` which beam supports 
a plurality of guide tubes. One end of each tube is posi 
tioned a few centimetres above the collector surface 
and there are lo() such tubes per metre across the en 
tire width of the collector surface. The tubes lead to the 
vicinity of' a creel in which are stored bobbins of drawn 
continuous filament yarns. The filaments have a core/ 
sheath bicomponent structure, the core being poly 
(ethylene terephthalate) and the sheath being 66.6 
(70/30 w/w) copolyamide. the volume ratio of core of 
sheath being 50:50. There are 40 such filaments per 
yarn` which has a count of 300 decitex and a twist level 
of l0 turns per metre. Each tube receives one yarn and 
guides it to the vicinity of the collector surface. A bot 
tom web is laid by the guns upsteam of the crossbeam. 
and is treated with atmospheric steam to discharge 
static electricity from the web before passage under the 
cross beam. The yarns are pressed onto the surface of 
the web laid by the set of spray guns situated upsteam 
from the cross-beam. by passage of the threads under 
a presser roll, ln this way a warp of parallel threadlines 
is laid on the bottom web. there being l60 threads per 
metre. This structure is finally overlaid by the web 
sprayed by the downstream set of spray guns. 
The width of the web is 4 m and its weight is |40 g 

m“`. The web is treated with atmospheric steam to aid 
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removal from the wire mesh conveyor and is then 
bonded by passage through a steam chamber 0.3 m 
long whilst sandwiched between two fabric conveyor 
belts. The steam chamber has inlet and outlet steam 
seals consisting of inflatable air bags as described in 
British Patent specification No. 1,001,508 which have 
a compacting action on the web. An air pressure of 
3.30 Kg cm“2 is maintained in the seals and saturated 
steam at a pressure of 1.54 Kg crri-2 is maintained in the 
steam chamber under which conditions the copoly 
amide sheaths of the bicomponent filaments in the 
structure soften and bonds are formed between contig 
uous bicomponent filaments. 

After bonding, a poly-siloxane lubricant is sprayed 
onto the web. The lubricant is a mixture of approxi 
mately equal parts of poly(dimethyl siloxane) and 
poly(methyl hydrogen siloxane) in an aqueous emul 
sion, there being 60 percent by weight of siloxanes in 
the emulsion. The emulsion is pumped to spray guns 
and a commercial catalyst (manufactured by Imperial 
Chemical Industries Ltd., as EP 5865) in aqueous sus 
pension is mixed with the emulsion immediately before 
spraying. The spray is adjusted to give l percent of si 
loxane on the material. Finally the product is wound 
up. 
The untufted web had grab strengths of 42 and 52 Kg 

in the machine and cross-machine direction respec 
tively. The web was tufted using an Ellison tufting ma 
chine to give 2.6 tufts per cm both in the machine and 
cross-machine direction. The tufted material was winch 
dyed and dried in a Stcnter at 140°C. At this stage, the 
tufted fabric had a selvedge strength of 37 Kg. The 
width contraction occurring in atmospheric steam 
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Examples were measured as follows. 

GRAB STRENGTH 

A sample of web 17.8 cm long and 20.3 cm wide was 
clamped between the upper (2.5 cm wide) and lower 
(5.0 cm wide) jaws of an lnstron (registered Trade 
Mark) tensile tester. The jaws were intially set at 8 cm 
apart and moved further apart at a speed of 20 cm/min 
until the sample broke, the Grab Strength being the 
load` in Kg, applied at break. 

SELV EDGE STRENGTH 

Measured similarly on a sample taken from the Sel 
vedge, but with stenter pins being used in place of the 
lower clamp. 

WING TEAR STRENGTH 

Determined according to the test described in British 
specification No 2576: 1959 _ Tear strength by Wing 
(single nip) tear test. 

EXAMPLES 2-23 

ln this series of Examples, the effect of heterof'lla 
ment content and bonding pressure on the properties 
of the non-woven product were examined. ln all cases 
the non-woven products were made by the method of 
Example l with the exception that all aspirating jets 
sprayed the same blend of homofilaments and 
heteroñlaments and the filaments constituting the non 
woven web had a mean denier of 17 denier. The paral 
lel threadlines were spaced and had the same composi 
tion as in Example l. The product was tufted and dyed 
as in Example 1. The results are given in Table 1 below. 

Table l 

Bonding pressure: 1_68 kg.cm" 
Examples 2 3 4 6 7 

Homoñlamenl/hetero 
filament ratio 80:20 75:25 67.51325 60:40 50:50 0: |00 

Grab Strength, kg 
As produced l8 29 33 34 42 7l 
After tufting 58 64 67 62 54 23 
After tufting 
and dyeing 66 7l 73 69 60 37 

Wing Tear Strength, kg 
Añer tuñing 
and dyeing 21 22 23 23 14 4.5 

Selvedge Strength, kg 
After tuñing 
and dyeing 7.9 19.9 35 45 64 3o 

under a load of 225 g/cm was 4 percent. Latex was ap 
plied to the carpet at a rate of 650 g/m2 (dried weight). 
The finished carpet had grab strengths or 75 Kg and 
Wing tear strength of 24 Kg in both machine and cross 
machinc direction. 

50 At this bonding pressure the products, apart from the 
100 percent heterofllament product (Example 7), had 
`good properties before and after tufting and dyeing. 
Example 2, however, was inferior to the other examples 
because of its low Selvedge Strength and because the 

The parameters referred to in this and the following 55 selvedge had bulked up during the dyeing step. 

Table 2 

Bonding pressure: 1-82 kg.c:m2 
Examples 8 9 l0 l 1 l2 l3 

Homofilamentfhetero~ 
filament ratio 80:20 75:25 67,532.5 60:40 50:50 0:100 

Grab Strength, kg 
As produced I9 38 43 5l 55 56 
After tufting 63 5S 62 65 46 * 
After tufting 
and dyeing 66 70 67 66 55 * 

Wing Tear Strength, kg 
After tufting 
and dyeing 2l 19 20 20 14 * 

Selved’gte Strength 
A er tufting 
and dyeing 13 14 39 57 59 * 
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At this bonding pressure, the 20 percent heteroflla 
ment product (Example 8) had a much improved Sel 
vedge Strength, compared with the sample bonded at 

10 
At bonding pressures less than 0.6 Kgcm’2 the Grab 

and Selvedge strengths of the produce were unaccept 
ably low after dyeing whilst at pressures greater than 

lOWer PI'CSSUI’E (Example 2). The |00 percent 1.10 Kgcrn’2 the Tear Strength deteriorated rapidly. 

Table 3 

Bonding pressure: 1.96 kgcm“2 
Examples l4 l5 l6 I7 l8 

Homofilament/hetero 
filament ratio 80:20 75:25 67.51325 60:40 50:50 

Grab Strength, kg 
As produced 33 40 65 62 63 
After tufting 62.5 59 75 6l 49 
After tufting 
and dyeing 66 64 77 66 56 

Wing Tear Strength, kg 
After tufting 
and dyeing 2l 2l 2|.6 19 l4 

Selvedge Strength, kg 
After tufting 
and dyeing 27.4 40 53 66 67 

Table 4 

Bonding pressure: 2,1 l kg.cm“2 
Examples 20 2l 22 23 

Homofllament/hetero 
filament ratio 80:20 75:25 67.51325 60:40 50:50 

Grab Strength. kg 
As produced 5l 55 64 6l 63 
After tufting 56 58 69 60 46 
After tufting 
and dyeing 75 63 72 67 5l 

Wing Tear Strength. kg 
After tufting 
and dyeing 2l l9.5 19 l6 l4 

Selvedge Strength, kg 
After tufting 
and dyeing 37 54 56 5s 55 

heterofilament product (Example 13) disintegrated at Table 6 
_tufting at this bonding pressure, and at all higher bond- 2S 80% Nylon 66,211.7( Nylon 6. 
ing pressures. ` ` Example 27 28 29 

Further experiments were carried out with a range of B0 d k l 2 ( 3 2 74 7 45 
~  „ n ing pressure g‘cm“A . ) ._ _. bonding pressures using a 50 percent heterofllament Gmb Strength’ kg 

web composition. As produced 19 39 39 

At bonding pressures less than 1.25 Kg.cm““’, the web 40 Q2; 46 34 44 
disintegrated during tufting and had very low grab and dyeingg 44 63 4f, 
strength and tear strength values before tufting. At Wing Tear Strengtll- kg  gl l l 
pressures in excess of 2.1 l Kg.cm_2 the products could Selvedge strength' kg _ “5 46 

be tufted, but the tear strength was insufficient to with- Table 7 
stand the winch dyeing treatment. 45 

75% Nylnn fin/25% Nylnn 6. 
EXAMPLES 24_46 Examples 30 3l 32 33 34 

This series of Exam les illustr' the eff 80'19"“ Press“re 
. p ‘fue . ect o" the kgßm-g L25 1.68 1.82 L96 2.10 

properties of the product of using various copolya- Gmb Strength kg 
mides as the sheath com orient f he het r 50 AS Produced 38 42 56 63 63 

p, O t e Oñ‘lanfems’ After tuning 55 54 4s 49 4f» 
of the non-woven proportions of the webs and indicates After tuning 
the range of bonding pressures at which useful proper- _ and dyeing 63 60 55 56 5l 
t. bt' . d Wing Tear Strength 
les are o aine . After tuning 

ln all Examples a 50 percent heterofilament web and dyemg 13 I4 I4 l4 l4 
. . . . 55 Selvedge Strength 

composition was used. the filaments being I8 denier, After “ming 
and all other conditions being as set out in Example l. and dyeing 56 65 64 67 55 

Table 5 Table 8 

70% Nylon ffl/30% Nylon 6 30G/l Nylon 66mm Nylon n. 
Example 24 25 26 6() Examples 35 36 37 38 

Bfmdlng Pl'eßufe kgfm-î U63 (L64 lA¿l5 Bonding pressure l<g.cm`2 .42 .63 .84 1.05 
Grab Strength. kg Grab Strength, kg 

As produced 32 47 67 As produced 55 52 73 63 
After tufting 4H 37 39 After tufting 46 46 46 5l 
After tufting After tufting 
and dyeing 5| 53 44 65 und dyeing 4e 43 3x 39 

Wing Tear Strength. kg Wing Tear Strength. kg 
After tufling After tufting 
and d) eing I7 17 I3 and dyeing 2t) _ _ _ 

Selvedge Strength. kg Selvedge Strength. kg 
After tufting Ane" tuflmg 
and dyeing 36 42 49 and dyeing 4X _ _ _ 
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Table 9 

20% Nylon (v6/80% Nylon ñ. 
39 Examples 40 4l 

Bonding pressure l-l 17 20 
Grab Strength. kg 

As produced 
After tuftìng 
After tufting 
and dyeing 

Wing Tear Strength 
After tufting 
and dyeing 

Selvedge Strength 
After tufting 
and dyeing 

52 
48 

55 
4X 

fr() 
47 

54 56 54 

16 16 

42 48 53 

Table l0 

IUC? Nylon (i6/90% Nylon h. 
Examples 43 44 

Bonding pressure 1.61 1,82 
Grab Strength. kg 

As produced 
After tufting 
After tufting 
and dyeing 

Wing Tear Strength 
After tufting 
and dyeing 

Selvedge Strength 
After tufting 
and dyeing 

52 
44 

44 

ln Tables 4-9, bonding pressures below the lowest 
shown gave unacceptably low Selvedge and Grab 
Strengths after tuf‘ting and dyeing. Bonding pressures 
higher than the highest shown gave poor Tear 
Strengths, 

lt is seen that the 75/25 66/6 copolyamide (Table 7) _ 
gives the highest Grab Strengths and Selvedge 
Strengths whilst the Tear Strength value is completely 
acceptable. 
What we claim is: 
1. A bonded non-woven web comprising continuous 

filaments laid in a random serpentine manner and con 
sisting of a blend of homofilaments and bicomponent 
filaments, 20 percent-65 percent ofthe filaments being 
bicomponent filaments, said homofilaments consisting 
of at least partly oriented polypropylene and said bi 
component filaments having two components arranged 
in a core/sheath relationship, the core component 
being not less than 30 percent by volume and not more 
than 80 percent by volume and being composed of at 
least partly oriented polypropylene, and the sheath 
being a copolyamide which is capable of being ren 
dered adhesive in pressurized saturated steam and 
which has a melting point higher than that of the core 
component; the said web containing a plurality of equi 
spaced and parallel yarns laid in the lengthwise direc 
tion thereof, which yarns are composed of oriented bi 
component continuous filaments having a core/sheath 
relationship, the sheath component being a copoly 
amide which can be rendered adhesive in pressurized 
saturated steam at the pressure required to render the 
sheath component of the bicomponent filaments ofthe 
web adhesive, said steam pressure leaving the core 

30 

40 

45 

55 

65 

12 
component of the filaments comprising the equispaced 
and parallel yarns unaffected, there being at least 80 
such yarns per metre (measured in the crosswise direc 
tion); the structure being bonded together at a multi 
plicity of bicomponent filament cross-over points. 

2. A bonded non-woven web as claimed in claim l, 
wherein the bicomponent filaments comprising the 
non-woven web are present in a higher proportion in at 
least one of the surfaces of the web than in the centre 
of' the web. 

3. A bonded non-woven web as claimed in claim l, 
wherein the birefringence of the polypropylene core 
component of the bicomponent filaments of which the 
non-woven web is composed and of the polypropylene 
homofilaments is at least 50 percent of the maximum 
birefringence. 

4. A bonded non-woven web as claimed in claim l, 
wherein the sheath component of the bicomponent fila 
ments of which the non-woven web is composed is a co 
polyamide of 75 percent by weight hexamethylene 
adipamide and 25 percent by weight e-caprolactam. 

5. A bonded non-woven web as claimed in claim l, 
wherein the denier of the filaments of the web is be 
tween 5 and 20 denier. 

6. A bonded non-woven web as claimed in claim l, 
wherein the core component of the bicomponent fila 
ments of the equispaced and parallel yarns is polyethyl 
ene terephthalate. 

7. A bonded non-woven web as claimed in claim 6, 
wherein the product of the number of equispaced and 
parallel yarns per metre and the decitex of the core 
components of each yarn is greater than 20,000. 

8. A bonded non-woven web as claimed in claim l, 
wherein the core component of the bicomponent fila 
ments of the equispaced and parallel yarns is a polyam 
ide. 

9. A bonded non-woven web as claimed in claim 8, 
wherein the product of the number of equispaced and 
parallel yarns per metre and the decitex of the core 
components of each yarn is greater than 50,000. 

l0. A bonded non-woven web as claimed in claim l., 
wherein the filaments of the web are coated with a wa 
ter-repellent waxy lubricant. 

11. A bonded non-woven web as claimed in claim 10, 
wherein the lubricant is a polysiloxane. 

12. A bonded non-woven web as claimed in claim l1, 
wherein the polysiloxane is a mixture of 50 percent 
poly(dimethyl siloxane) and 50 percent poly(methyl 
hydrogen siloxane. 

13. A bonded non-woven web as claimed in claim l, 
wherein the selvedges of the web are strengthened by 
stitching, 

14. A bonded non-woven web as claimed in claim l, 
wherein the selvedges ofthe web are strengthened by 
an adhesive. 

l5. A bonded non-woven web as claimed in claim l, 
wherein the non-woven web comprises 35 percent-55 
percent of bicomponent filaments. 

16. A bonded non-woven web as claimed in claim l, 
wherein there are at least 120 equispaced and parallel 
yarns per metre (measured in the crosswise direction). 

’t * x: s: * 



UNITED STATES PATENT OFFICE 

CERTIFICATE 0F CORRECTION 
PATENT No, : 3,895,151 

DATED : July l5, 1975 

INVENTUM) ; Kenneth Gerald Matthews and John Richardson 

It is certified that error appears in the above-identified patent and that said Letters Patent 
are hereby corrected as shown below: 

After paragraph [2l], insert: 

«[30] Foreign Application Priority Data 

March 2, 1972 Great Britain...........9803/72 

Column 2, line 22, should read "...to which the p'roductu," 

Signed and Sealed this 
sixth Day 0f January1976 

[SEAL] 
A ttes t.' 

RUTH C. MASON C. MARSHALL DANN 

Attfstr'ng Ojl/ïcer Commissioner ufParents and Trademarks 


