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CARPET AND LAYERED BACKING
FOR DIMENSIONAL STABILITY AND INTEGRITY

FIELD OF THE INVENTION

This invention relates to a new carpet structure with increased dimensional
stability and integrity, and particularly one which is useful with a hook and loop instaliation
system as disclosed in for example United States Patent 4,822,658.

BACKGROUND OF THE INVENTION

Most carpets have some form of dimensional stability problems due to
changes in temperature and humidity and also due, in some cases, to the lack of integrity
from high traffic and heavy rolling stock etc. These problems are particularly acute when
nylon is used as the primary pile layer since nylon absorbs moisture and expands up to
approximately 6% of its weight. In many other ways, however, nylon is a preferred form of
material for use in making carpet because of its durability and cost.

Typically nylon is used to make the pile of the carpet and it is tufted into a
polypropylene primary backing to which it is bound by a predominantly latex binder applied
to the underside of the backing.

The nylon pile tufted into the primary backing by itself is flexible and
relatively stable, resisting buckiing or wrinkling from atmospheric changes in moisture or
temperature. however, this intermediate product doas not have the stability, mass or tuft
bind to be a carpet. It is a mere piece of textile. Typically, integrity is added to this
primary backing by the addition of a iatex binder to bind the tuft bundies left beiow the
primary backing together to add weight, stability and durability to the backing. However, as
soon as this is done, problems can arise because of fiber growth in the primary pile due to
atmospheric changes in relative humidity and temperature, leading to increased stress on
the carpet as a whole. This can result in wrinkling, buckies and delamination, and in heavy
traffic zones, reduce carpet integrity.

As disciosed in U.S. Patent 4,822 658, a method has been developed of
installing a carpet through the use of a hook and loop system. The most economical form
of such installation is the attachment of the carpet at the perimeter and along the seams.
This is essentially a "free float system”. It is therefore desirable in such a system to have
a carpet of inherent dimensional stabifity and integrity, particulatly under conditions of
humidity changes and high traffic.

Attempts have been made to prevent the growing and distortion of some
forms of carpet, especially carpet tiles or carpets of 6 feet width or less, by making it
heavier and heavier and by locking the nylon of the pile into the backing mere rigidly with
more and more binder, adhesive or glue. Other attempts have been made to give greater
dimensional stability to the carpet by putting fiberglass into the backing. While these
attempts can create more dimensional stability, they do not completely satisfy the need for
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atmospheric stability and integrity for the great majority of carpets, particularly wide width
carpets of greater than 6 fest. Most such carpets still require adhesion to the floor across
substantially all of their underside, typically by gluing to maintain atmospheric stability and
integrity. This construction thus makes it difficult to install a carpet in a "free-float” system,
i.e. one in which the carpet is installed oniy along its perimeter and seams.

One approach to this problem has been to moisten the carpet during

installation prior to securing the carpet to the floor, as described in United States Patent .
No. 56,479,755, issued to Pacione on January 2, 1996. Moistening is done to deliberately
cause the carpet to expand and then the carpet is affixed in place by the hook and loop

system. This approach, however, does not teach how to obtain a carpet which does not
swell to begin with when the nylon pile fibres become wet. '

Also since carpet piles can differ, since the required stability and strength

of carpets varies widely depending upon the anticipated use, and since cost plays a part in
an item like carpet which is supplied in very large volume, it is desirable to have a series of
constructions which can be used to engineer a carpet to a desired stability according to
predetermined criteria so as to meet the anticipated conditions of use and cost. it is heipful
if such constructions are able to be selected as required to achieve a predetermined
selected dimensional stability and level of required integrity.

SUMMARY OF THE INVENTION

The invention is achieved in part by recognizing, on the one hand, that

increasing binder weight and density on the underside of the primary layer aggravates,
rather than alleviates, the atmospheric stability problem in carpets and by the further
recognition that flexible dimensionally stable light weight secondary layers can be added as
needed as backings to give the required stability to the primary layer.

The present invention provides a carpet structure and backing of superior

dimensional stability and integrity which is especially useful in a free float system of
instailation.

In one aspect of the invention, a carpet is provided having a selected

dimensional stability comprising:

@i

(i)

a first carpet part comprising a primary layer with pile substantially covering a first
side of the layer, the pile tufted through the primary layer 10 leave tuft bundles on
a second side of the primary layer and a binder encapsulating the tuft bundies,
the first part having a predetermined force of expansion and contraction under
cycling conditions of temperature and moisture;

a second part in layered relationship to the first carpet part, the second carpet
part constructed from one or more layers to have a predetermined resistance to
expansion and contraction at least equal to or greater than the force of expansion
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and contraction of the first carpet part under cycling conditions of temperature
and moisture and traffic loads on the carpet pile.

In another aspect, carpet backing for use on a carpet to be installed on a
floor by means of hooks complimentary and attachable to Joops on the back of such
backing is provided comprising:

(i) 2 first spun web layer; _

(i) loops needled into and through the first layer 1o substantially cover a first side of
the layer with exposed loops;

(i) a binder on the second side of the layer to lock the loops into the layer.

in another aspect a carpet backing is provided for use on carpets to be
installed on a fioor by means of hooks complimentary and attachable to loops on the back
of such backing comprising:

M a non-woveh spun web polyester layer;

(i) loops needled into and substantially covering a first side of the substrate;

(i) means to lock the loops into the substrate.

In another aspect a carpet for installation on a floor by means of hooks that
are complementary and attachable to loops on a back side of the carpet, the carpet
comprising: :

a primary layer with pile substantially covering a first side of the layer, the pile tufted
through the primary layer to leave tuft bundles on a second side of the primary
layer;

a first binder encapsulating the tuft bundies to secure the pile and layer together, the
binder containing voids within and around the tuft bundles to allow for expansion
and contraction of the bundles; and

a backing layer having a first side secured to the second side of the primary layer and a
second side having said loops thereacross, the loops being locked in the backing
layer.

In another aspect the invention is a carpet for instailation on a floor by means of hooks
that are complementary and attachable to loops on a back side the carpet, the carpet
comptising:

a primary layer with pile substantially covering a first side of the layer, the pile tufted
through the primary layer to leave tuft bundies on a second side of the primary
layer,;

a first binder encapsulating the tuft bundles to secure the pile and layer together, the
binder being sufficiently malleable, flexible, supple, elastic, pliant, or vielding to
permit expansion of tuft bundles encapsulated so as to preciude substantial
expansion or buckling of the carpet; and
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a backing layer having a first side secured to the second side of the primary layer and a

second side having said loops thereacross, the loops being locked in the backing
layer.

The invention inciudes a method for mahufacturing a laminate carpet having an
upper pile component and lower backing layer, the method comprising:

manufacturing the upper pile component with a layer having pile tufted therethrough
and secured to the layer;

determining the force of expansion of the upper component when exposed to moisture;

securing a first side of a backing layer having loops for attachment to complementary
hooks on its second side to an underside of the upper component; wherein

the backing layer is selected so as to be sufficlently rigid to meet or exceed the
determined force of expansion of the upper pile component in the assembled
carpet so as to substantially preclude expansion and buckling of the carpet due to
moisture absorption when the carpet is installed as part of a free float instaliation.

A BRIEF DESCRIPTION OF THE DRAWINGS

Certain embodiments of the invention are described below with reference
being made to the accompanying drawings wherein:

Figure 1 is a sectional view of a carpet backing made in accordance with
the present invention.

Figure 2 is a backing having a second spun web layer.
Figure 3 is an alternative backing having two extra spun web layers.
Figure 4 is an alternative backing having a foam layer.

Figure 5 is a sectional view of a carpet and backing in accordance with this
invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

tn one aspect, the upper composite portion of a carpet of the present
invention includes a binder which is applied to the backside of a primary backing for
securing the needied tufts to the backing. The binder is selected so that it can :
accommodate swelling or expansion of the tuft fibres. In a finished carpet, to the upper

portion is added a lower backing of sufficient strength to lend the carpet the integrity
required for instaliation and use.

In preferred embodiments, the binder of the upper composite portion can
be a binder having air entrained thereinto to accommodate fibre expansion, or the binder
can include a conventional latex with a lower amount of filler than is conventionally present.

In the latter case, the latex is more gummy and less rigid than latex compositions currently
applied to the backside of the primary backing of a carpet. 1t is generally true that the
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greater the degree to which the binder can accommodate fibre expansion, the less
atmaspheric stability that is required to be engineered into the lower backing.

The carpet is rendered dimensionally stable by on the one hand matching
the anticipated expansion and contraction of the first carpet part being the fibre pile the
primary layer and the binder for the tuft bundles below the primary layer with a matching
force of stability in the second carpet part composed of, preferably non-woven spun web
polyester in sufficient layers. The predetermined stability is introduced by the number and |
type of layers, the material used for each layer, the use of woven or non-woven layers;
thermally bonded, point bonded or not point bonded and the mass of binder and the dégree
of encapsulation of the tuft bundles. If less binder mass is used and if voids are provided
around the tuft bundles then generally less atmospheric stability needs to be engineered
into the backing. '

As shown in Figure 1, there is provided a layer of, preferably, spun web
polyester 1. This layer can be thermally bonded (for example, point bonded) or not
depending upon the amount of stablility required in the layer. Needled into the layer,
preferably by the malimo process are loops 3, preferably made from polyester filaments.
The loops are locked into the layer by a coating of a compatible binder & which preferably
penetrates the spun web substrate layer sufficiently to encapsulate the loop fibers into the
layer, but does not penetrate into the loops to substantially impair their ability to mesh with-
corresponding hooks for instaliation as described in United States Patent 4,822,658.

in addition as disclosed in Figure 2, the backing contains a first spun web
fayer 1, loops 3 and a binder or coating 5. An additional layer of the preferred spun web
polyester 7 may be adhesively bonded to the first layer to add greater dimensional stability
to the carpet backing. In a particular Figure 2 embodiment, layer 1 is relatively light
nonwoven spun web material into which is readily needled the layer of loops 3. Needling
weakens this layer, and it is preferable to add @ further layer 7 for dimensional stability.
Adhesive or binder 5 is apblied in line to the reverse side of the backing followed by
application of layer 7. The binder serves to lock the loops in layer 1 and fo secure the
layers together. Layer 7 is relatively heavy compared to layer 1 and is sufficiently rigid that
the overall carpet composite has the integrity required for installation and use. Further,
other layers can be added as required as shown in Figure 3 In which a second adhesive
coating or binder 9 and a third layer of the preferred spun web polyester 11 are added.

Suitable spun web material is of the sort described in United States Patent
Nos. 4,093,763; 4,172,166 or commercially available under the name COLBAG from Akzo
Nobel of Holland or the name LUTRADUR from Freudenberg Spunweb Co. of Durham,
North Carolina.

- It is aiso possible that the spun web layers may first be precoated prior to
the addition of the adhesive or binder layers 5, 7 and 11 to limit the penetration of the
adhesive or binder into the spun web layers, if that is desired. Such an application would
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be particularly beneficial in the case of layer 5 in order to preciude substantial bleeding of
adhesive into loops 3.

B it i iiiﬁiiiiﬁﬁilﬁﬂﬁ“

As shown in Figure 4, a layer of polyurethane foam 13 can also be

to provide cushioning and mass to the carpet. In this case, binder 21 is applied to the back
of the primary backing and spun web layer 41 is applied in line to be bonded directly
thereto. Foam layer 13 can be applied directly in line by mechanical frothing or it can be
chemically blown. Tricot layer 43 having locked loops 45 on it underside is applied in fine
to the foam. Alternatively, a foam (which can be siab foam) and tricot composite can be
separately manufactured and adhesive used to secure the foam and spun web layers.
Shown in Figure 5 is one form of carpet which can be made using this
invention. It should be recognized that any of the backings shown in Figures 1-4 could be
used with the carpet construction of this invention as long as the predetermined expansion
and contraction of the first carpet part, shown as A in Figure 5 under cycling conditions of
temperature and moisture (humidity) is at least equalied or exceeded by the predetermined
resistance to expansion and contraction of the second carpet part "B" shown in Figure 5.

As shown in Figure 5, the first carpet part consists of a polypropylene

backing 15 and nylon pile 17 which has been tufted through the backing normally in a
continuous strand.

Such tufting leaves tuft bundies 19 below the primary layer 15. The ability
of these tuft bundles 19 to expand and contract plays a significant role in the tendency of
the first carpet part A to buckle under changes in temperature or humidity. Some form of
binder is necessary to achieve any degree of tuft bind, i.e. a situation in which the nylon
tufts 17 cannot easily be pulled from the backing 15. Thus the tuft bundies 19 are
encapsulated to the minimum extent necessary in a binder 21 which is typically
polyurethane. The amount of polyurethane should be minimized, preferably so that the
layer 21 does not extend beyond the tops 23 of the tuft bundies. This can be achieved in
part by the use of a doctor blade after application of the binder and before it has set. The
doctor blade wipes along the surface created by the tops of the tuft bundles and to some
extend within the valleys 25 to minimize the amount of binder 21 on the first carpet part A.
If possible, some voids or spaces, such as at 25, may be left.

The second carpet part B has a backing of preferably spun web polyester.
In this case where the carpet is to be installed in accordance with the system disclosed in
United States Patent 4,822,658, the backing will have needled filaments or loops 31. Such
loops are normally locked into the backing 29 by a binder or adhesive 33 applied {o the
back of backing 29 opposite the exposed loops 31, a second spun web layer 35 may be
added and attached to layer 29 by the binder 33 or an additional binder or adhesive (not
shown) may be added after binder 33 has cured. The whole of second carpet part B will
normally be attached to a first carpet part A by a light adhesive or binder coat 37. Such

F
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binder coat is normally kept to the minimum in order to maintain some voids or spaces
around the tuft bundles.
Depending upon the method used to tuft the pile into the primary layer of
the carpet, and the style of carpet, a significant number of nylon filaments will be located
5 below the backing. The amount of filament which remains below the carpet backing is
determined to a large extent by the type of stitch used in the manufacture of the carpet.
With a straight stitch 10-15% remains below the carpet, whereas with a graphic stitch the
amount can be as much as 50% or more. In any event, whether they are calculated by
theoretical expansion or by actual tests, the exact degree of expansion and contraction
10  under conditions of temperature and humidity of the first carpet part A can be determined.
The preferred way is to wet the first carpet part under relatively warm conditions and allow
the carpet to expand to its maximum width. The piece can then be fixed in place at its
edges and the contraction force can then be determined.
_ When this force is known, the amount of stability needed in the second
18 carpet part or secondary backing to resist this force will then be known. The second carpet
part can first be tested for stability by simple pull tests by placing such part in tension along
any dimension and applying pulling force.
The carpet backing can.simply be layered as required with woven or
non-woven material and preferably thermally bonded, point bonded or non-point bonded
20 spun web material, more preferably polyester. Such material is flexible, lightweight and not
rigid, but it resists movement in the plane of the layer. A layer of slab foam or
mechanically frothed foam can also be interposed.
As shown in Figure 5, a layer of polyurethane foam 13 can also be
included as part of a carpet construction of the present invention. This can be added both
25 to provide cushioning and mass to the carpet. In this case, binder 21 is applied to the back
of the primary backing and spun web layer 41 is applied in line to be bonded directly
thereto. Foam layer 13 can be applied directly in line by mechanical forthing or it can be
chemically blown. Tricot layer 43 having locked loops 45 on its underside is applied in line
to the foam. Alternatively, a foam (which can be slab foam) and tricot composite can be
30 separately manufactured and adhesive used to secure the foam and spun web layers.
Shown in Figure 5 is one form of carpet which can be made using this
invention. It should be recognized that any of the backings shown in Figures 1-4 could be
used with the carpet construction of this invention as long as the predetermined expansion
and contraction of the first carpet part, shown &s A in Figure § under cycling conditions of
35 temperature and moisture (humidity) is at least equalled or exceeded by the predetermined
resistance to expansion and contraction of the second carpet part "B" shown in Figure 5.
As shown in Figure 5, the first carpet part consists of a polypropylene
backing 15 and nylon pile 17 which has been tufted through the backing normally in a
continuous strand. -
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Such tufting leaves tuft bundies 19 below the primary layer 15. The ability
of these tuft bundles 19 to expand and contract plays a significant role in the tendency of
the first carpet part A to buckle under changes in temperature or humidity. Some form of
binder is necessary to achieve any degree of tuft bind, i.e. a situation in which the nylon
tufts 17 cannot easily be pulled from the backing 15. Thus the tuft bundles 19 are
encapsulated to the minimum extent necessary in a binder 21 which is typically
polyurethane. The amount of polyurethane should be minimized, preferably so that the
layer 21 does not extend beyond the tops 23 of the tuft bundles. This can be achieved in
part by the use of a doctor blade after application of the binder and before it has set. The
doctor blade wipes along the surface created by the tops of the tuft bundies and to some

extend within the valleys 25 to minimize the amount of binder 21 on the first carpet part A.
If possible, some voids or spaces, such as at 25, may be left.
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The second carpet part B has a backing of preferably sp-un web polyester.
In this casa where the carpet is t0.be installed in accordance with the system disclosed in
United States Patent 4,822,658, the backing will have needled fiiaments or loops 31. Such
loops are normally locked into the backing 29 by a binder or adhesive 33 applied to the
back of backing 29 opposite the exposed loops 31, a second spun web layer 35 may be
added and attached to layer 28 by the binder 33 or an additional binder or adhesive (not
shown) may be added after binder 33 has cured. The whole of second carpet part B will
normally be attached to a first carpet part A by a light adhesive or binder coat 37. Such
binder coat is normally kept to the minimum in order to maintain some voids or spaces
around the tuft bundles.

Depending upon the method used to tuft the pile into the primary layer of
the carpet, and the style of carpet, a significant number of nylon filaments will be located
below the backing. The amount of filament which remains below the carpet backing is
determined to a large extent by the type of stitch used in the manufacture of the carpet.
With a straight stitch 10-15% remains below the carpet, whereas with a graphic stitch the
amount can be as much as 50% or more. In any event, whether they are calculated by
theoretical expansion or by actual tests, the exact degree of expansion and contraction
under conditions of temperature and humidity of the first carpet parnt A can be determined.
The preferred way is to wet the first carpet part under relatively warm conditions and allow
the carpet to expand to its maximum width. The piece can then be fixed in place at its
edges and the contraction force can then be determined.

When this force is known, the amount of stability needed in the second .
carpet part or secondary backing to resist this force will then be known. The second carpet
part can first be tested for stability by simple pull tests by placing such part in tension along
any dimension and applying pulling force.

The carpet backing can s:mply be layered as required with woven or
naon-woven material and preferably thermally bonded, point bonded or non-point bonded

§
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spun web material, more preferably polyester. Such material is flexible, lightweight and not
rigid, but it resists movement in the plane of the layer. A layer of slab foam or
mechanically frothed foam can alse be interposed.

As shown in Figure 5, a layer of polyurethane foam 13 can also be
included as part of a carpet construction of the present invention. This can be added both
to provide cushioning and mass to the carpet. In this case, binder 21 is applied to the back
of the primary backing and spun web layer 41 is applied in line to be bonded directly
thereto. Foam layer 13 can be applied directly in line by mechanical forthing or it can be
chemically blown. Tricot layer 43 having locked loops 45 on its underside is applied in line
to the foam. Alternatively, a foam (which can be slab foam) and tricot composite can be
separately manufactured and adhesive used to secure the foam and spun web layers.
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A carpet backing for use on a carpet to be installed on a floor by means of hooks
complementary and attachable to loops on the back of such backing comprising:

(i) a first spun web substrate layer;

(#)  loops needled into and through the first layer to substantially cover a first side of
the layer with exposed loops;

(W) a binder on the second side of the substrate to lock the loops irto the substrate.
2. The backing of claim 1 in which the substrate is thermally bonded to stabilize the
substrate.
3. The backing of claim 2 in which the substrate is point bonded.
4. The backing of claim 3 in which the substrate is non-woven.
5. The backing of claim 4 in which a second layer of spun web substrate is adhered to
the first layer on the side opposite the exposed loops.

6. The backing of claim 5 in which the binder also bonds the first and second layers
together.

7. The backing of claim 6 in which the second layer is non-woven.
8. The backing of claim 7 in which the second layer is point bonded.

8. The backing of claim 8 in which additional spun web layers are adhered as needed to
create a carpet of a selected dimensional stability.

10. The backing of claim 4 in which the first layer is spun web non-woven thermally
bonded pclyester.

11. The Lacking of claim 10 in which the binder contains a fire retardant chemical
treatment.

12. The backing of claim 10 in which the loops are needled into the first layer by the
malimo process. |

13. The backing of claim 4 in which the amount and viscosity of the binder on the second
side of such substrate is matched with the density of the substrate so that such binder
penetrates both sides of the substrate to lock the loops into the substrate but without
clogging the loaps on the first side.

14. A carpet having a selected dimensional stability comprising:

()  afirst carpet part comprising a primary layer with pile substantially covering a first
side of the layer, the pile tufted through the primary layer to leave tuft bundles on
a second side of the primary layer and a binder encapsulating the tuft bundles,
the first part having a predetermined force of expansion and contraction under
cycling conditions of temperature and moisture;

)

& second part in layered relationship to the first carpet part, the second carpet
part constructed from one or more layers to have a predetermined resistance to

expansion and contraction at least equal to or greater than the force of expansion
R
o
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and contraction of the first carpet part under cycling conditions of temperature
and moisture and traffic loads on the carpet pile.
15. The carpet of claim 14 in which the second carpet part is constructed from one or
more fayers of the following:
(a) awoven layer

-11-

(b) a non-woven layer

(¢) a foam layer
angd a binder chemically compatible to and interposed between the layers to bind the layers
together.
16. The carpet of claim 15 in which the non-woven layer is spun web.
17. The carpet of claim 16 in which the spun web layer is thermally bonded.
18. The carpet of claim 16 in which the spun web layer is point bonded.
19. The carpet of claim 15 in which the binder encapsulates the tuft bundies and does not
form a layer substantially deeper than the tops of the tuft bundies.
20. The carpet of claim 19 in which the binder encapsulating the tuft bundles contains
voids within and around the tuft bundles to allow for expansion and contraction of the
bundies. '
21. The carpet of claim 20 in which there is nesdled into the bottiom Jayer loops
substantially covering the underside of the bottom layer.
22, The carpet of claim 21 in which the loops are locked to the bottom layer by the binder
binding such layer to the layer above.
23. A carpet backing for use on carpets to be installed on a floor by means of hooks
compiementary and attachable to loops on the back of such backing comprising:

() non-woven spun web polyester

(i) loops needled into and substantially covering a first side of the substrate

(i) - means to lock the loops into the substrate.
24. The backing of claim 23 in which the means to lock the loops include a binder applied
to a second side of such substrate and in which the amount and viscosity of the binder are
matched with the density of the substrate so that such binder penetrates both sides of the
substrate to lock the loops into the substrate but without clogging the loops on the first
side.
25. The backing of claim 24 in which the substrate is stabilized by point bonding.
26. The backing of claim 25 in which a coating is applied to the second side of the

- substrate to reduce the penetration of the binder into the substrate.

27. The backing of cialm 26 in which a foam layer is bonded to the non-woven spun web
substrate on the side opposite the loops.
28. The backing of claim 27 in which the foam layer has voids or spaces to match the

This Sheet Has Been Re laced

expansion and contraction of the carpet backing.
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28. A carpet for installation on a floor by means of hooks that are complementary and
attachable to loops on a back side of the carpet, the carpet comprising:
a primary layer with pile substantially covering a first side of the layer, the pile tufted

through the primary layer to leave tuft bundles on a second side of the primary
5 layer,

a first binder encapsulating the tuft bundles to secure the pile and layer together, the

binder containing voids within and around the tuft bundes to allow for expansion
and contraction of the bundles; and

a backing layer having a first side secured to the second side of the primary layer and

a second side having said loops thereacross, the loops being iocked in the
backing iayer.

10

30. A carpet for installation on a fioor by means of hooks that are complementary and
attachable to loops on a back side the carpet, the carpet comprising:
a primary layer with pile substantially covering a first side of the layer, the pile tufted

through the primary layer to leave tuft bundies on a second side of the primary
layer;

15

a first binder encapsulating the tuft bundies to secure the pile and layer together, the
binder being sufficiently malleable to permit expansion of encapsulated tuft
bundles so as to preciude substantial expansion of the carpet; and

a backing layer having a first side secured to the second side of the primary layer and

a second side having said loops thereacross, the loops being locked in the
backing layer.

20

31. The carpet of claim 29 wherein the backing layer includes a spun web substrate

having the loops needled into and through the substrate and the binder locks the loops in
25 - the backing layer.

32. The carpet of claim 30 wherein the backing layer includes a spun web substrate

having the loops needled into and through the substrate and the binder locks the loops in

the backing layer.

33. The carpet of claim 29 or 30 wherein a coating is applied to the substrate to reduce
30 the penetration of the binder into the substrate.
34. The carpet of claim 29 wherein the backing layer includes a first spun web substrate
having loops needled into and through the substrate and a second binder locks the loops in
the backing layer.
35. The carpet of claim 30 wherein the backing layer includes a first spun web substrate

having loops needled into and through the substrate and a second binder locks the loops in
the backing layer.

35

36. The carpet of claim 34 or 35 wherein a coating is applied to the substrate to reduce

the penetration of the second binder into the substrate.
AT R
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37. The carpet of claim 34 or 35 wherein the backing layer includes a second spun web
substrate located between the first spun web substrate and the primary layer.
38. The carpet of claim 37 wherein the first spun web substrate is secured to the second
spun web substrate by said second binder.
5 39. The carpet of claim 38 wherein the first spun web substrate is relatively light and the

second spun web substrate is relatively heavy.
40. The carpset of claim 29 or 30 wherein the backing layer includes a foam layer located
intermediate the primary layer and the loops.
41. The carpet of claim 40 wherein the backing layer includes a spun web substrate

10 intermediate the primary layer and the foam layer. '
42. The carpet of claim 41 wherein the spun web substrate is secured to the primary {ayer
by the binder.
43, The carpet of claim 41 wherein the foam layer is slab foam.
44. The carpet of claim 41 wherein the foam layer is mechanically frothed foam.

15 45. The carpet of ciaim 44 wherein the foam layer is directly bonded fo the binder.
46. The carpet of claim 31 or 32 wherein the substrate is point bonded.
47. The carpet of claim 31 or 32 wherein the substrate is non-woven.
48. The carpet of claim 31 or 32 wherein the substrate is thermally bonded polyester.
49. The carpet of claim 29 or 30 wherein the pile is nylon.

20 50. The carpet of ciaim 29 or 30 wherein the first layer is polypropylene.
51. The carpet of claim 34 wherein the second binder is selected from latex, ethylene vinyl
acetate and urethane.
52. The carpet of claim 29 or 30 wherein the binder includes a fire retardant chemical.

53. The carpet of claim 31, 32 or 34 wherein the loops are needled into the substrate by a
25 maiimo process.

-13-

54. A method for manufacturing a laminate carpet having an upper pile component and
lower backing layer, the method comprising:
manufacturing the upper pile component with a layer having pile tufted therethrough
and secured to the laver;
30 determining the force of expansion of the upper component when exposed to moisture;
and
secuwring a first side of a backing layer having loops for attachment to complementary
hooks on its second side to an underside of the upper component, wherein
the backing layer is selected so as to be sufficiently rigid to meet or exceed the
35 determined force of expansion of the upper pile component in the assembled
carpet so as to substantially preclude expansion and buckling of the carpet due to
moisture absorption when the carpet is instalied as part of a free float instalfation.
65. The method of claim 54 wherein the pile is nylon.

e
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56. The method of claim 55 wherein determining the force of expansion includes wetting
the upper pile component, permitting the component to expand to its maximum width, fixing
the component at its edges, and permitting moisture to evaporate from the component and
measuring the force of contraction of the component.

57. The method of claim 54 wherein pile tufts are secured to the layer of the upper

component by a binder.

58. The method of claim 54 wherein the backing layer includes a spun web substrate.

59. The method of claim 58 wherein the loops are locked into the substrate by a binder

and there is a.coating applied to the substrate to reduce the penetration of the Sinder into

10 the substrate. :
80. The method of claim 54 wherein there is a binder encapsulating tuft bundles to secure
the layer of the upper pile component pile and pile together, the binder containing voids
within and around the tuft bundles to allow for expansion and contraction of the bundles
and/or the binder being sufficiently malleable to permit expansion of encapsulated tuft

15 bundles so as to preclude substantial expansion of the carpet.
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 and contraction of the first carpet part under cyciing conditions of temperature and
" moisture and traffic loads on the carpet pile. '

in another aspect; carpet backing foruseona carpet to be installed on a
floor by means of hooks complimentary and attachable to loops on the back of such
packing is provided comprising: '

® afirstspun web layer; . _

a Idopé needled into and through the first layer to substantially cover a first side of -
the layer with exposed loops;

(iib a binder on the second side of the ayer to lock the loops into the layer.

In another aspecta carpet backing is provided for use on carpets to be
installed on a floor by means of hooks complimentary and attachableto loops on the back
of such backing comprising: ' _ §

O a non-woven spun web polyester layer;

@ loops needied into and substantially covering @ first side of the substrate;

@ meansto lock the loops info the substrate.

_ In another asbect a carpet for installationon @ floor by means of hooks that
are obn'\plementa'ry and attachablé to loops on a back side of the carpet, the carpet
comprising: S . - _

a pﬁméry layer with pile substantially covering a first side of the layer, the pile tufted
through the priméry layer to leave f bundles on a second side of the primafy
layer; . - S ’

" afirst binder encabsulating the tuft bundles to secure the pile and layer together, the
binder containing voids within and around the tuft bundles to allow for expansion
and contraction of the bundies; and

a backing layer having a first side secured to the second side of the primary layerand @

o s_ecoi)d side having said loops thereacross, the foops being'locked in the backing

In another aspectthe invention s a carpet for installation on & fioor by means of hooks

thatare complementé}y and attachable to loopson a back side the carpet, the carpet .
comprising: - - : . .- - _

a primary layer with pile substénﬁally covering a first side of the layer, the'pile tufted -
thi_ough the primary layer to leave tuft bundles on a second side of the primary
layer, - ' - - |

a first binder ehéaﬁéulaﬁhg the tuft bundles to secure the pile and layer together, the

' _ binder being sufficiently malleable, flexible, supple, pliant, or yielding to permit
* expansion of tuft bundles encapsulated so as to preclude substantial expansion of
"Eug:kling of it_1e_ carpet; and '
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greater the degree to which thie binder can accommodate fibre expansion, the less

: atmosphenc stability that is required to be engineered into the lower backing.

The carpet is rendered dimensionally stable by on the one hand matching
the anticipated expansion and contraction of the first carpet part bemg the fibre pile the
ptimary layer and the binder for the tuft bundles below the primary layer with a matching
force of stabllny in the second carpet part composed of, preferably non-woven spun web
polyester in sufficient layers. The predetermined stability is introduced by the number and

. type of layers, the material used for each layer, the use of woven or non-woven layers,

thermally bondéd, point t_:onded or not point bonded and the mass of binder and the degree
of encapsulation of the tuft bundles. If less binder mass is used and if voids are provided
around the tuft bundles then generally less atmospheric stability needs to be engineered

As shown in Figure 1, there s provided a layer of, preferably, spun web
polyester 1. This layer can be thermally bonded (for example, point bonded) or not
depending upon the amount of stability required in the layer. Needled into the layer,

- .preferably by the malimo process are loops 3, preferably made from polyester filaments.

The loops are locked into the layer by a coating of a compatible binder § which preferably

_ penetrates_ the spun web substrate layer sufficiently to encapsulate the loop fibers into the

layer, but does not penetrate into the loops to substantially impair their ability to mesh with
corresponding hooks for instailation as described in United States Patent 4,822,658,

In addition as disclosed in Figure 2, the backing contains a first spun web
layer 1, loops 3 and a binder or coating 5. An additional layer of the preferred spun web
polyester 7 may be adhesively bonded to the first layer to add greater dimensional stability
to the carpet backing. In a particular Figure 2 embodiment, layer 1 is relatively light
nonwoven spun web material into which is readily needied the layer of loops 3. Neediing
weakens this layer, and itis preferable to add a further fayer 7 for dimensional stability.

" Adhesive or binder 5 is applied in line to the reverse side of the backing followed by .
application of layer 7. The binder serves to lock the loops in layer 1 and to secure the layers

together. Layer 7 is relatively heavy compared to layer 1 and is sufficiently rigid that the -

. overall carpet composite has the integrity required for installation and use. Further, other

layers can be added as required as shown in Fiéu.rehs in which a second adhesive coating
or binder 9 and a third Iayer of the preferred spun web polyester 11 are added.

Suitable spun web material is of the sort described in United States Patent

Nos 4,003,763; 4,172,166 .or commercially available under the name COLBAG from Akzo
Nobel of Holland or the name LUTRADUR from Freudenberg Spunweb Co. of Durham,

North Carolina : : -
Itis also possible that the spun web IaYers may first be precoated prior to
the addition of the adhesive or binder layers 5, 9 to limit the penetration of the adhesive or

C . binder lnto the spun web layers, ifthatis deslred Such an apphcaﬁon would
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I bmde norrnally kepttothe mlnlmum in orderto maintain some vords or spaces

S around the tuft'bundles
L Depending upon the method used to tuft the pi p‘le into the primary layer of
T the carpe and the style of carpet. a slgnrﬁcant number of nylon flaments will be located
§ 5 ‘below the bacldng The amount of filament which remains below the carpet backing is
'determtned to a large extent by the type of stitch used inthe manufacture of the carpet. With
_ a stralght stitch 10-1 5% remams below the carpet, whereas with a graphic stitch the amount
can be as much as 50% or more In any event, whether fhey are calculated by theoretical
_ expansion or by actual tests the exact degree of expansron and contraction under
: 10 condrtfons of temperature and humldrty of the first carpet part A can be determined. The
. 'preferred y is to‘wet the first carpet part under relatively warm conglitions and allow the
_ " 'carpetto eipand '.lls'rnaxirnumwrdth The piece can then. beﬁxedin placeatilsedges
, and the contracllon force can then be determined. = - - '
SRR ' When this force is known, the amount of slabillty needed in the second
- 18 a carpet parto _ econdar'sr bacldng to resist this force will then be known. The second carpet
o part can ffrst be tested for stabillty by simple pull tests by placing such part in tension along
any drmenslon and applylng pullrng force ) g

= 20 spun web matenal rnore preferably polyester. Such matertal is flexrble. lightwerght and not
ngld but lt resists movement in the plane of the layer A Iayer of stab foam or mechamcally
‘ frothed foam can also be interposed :

b blown _Trfcot‘layer 43 ha\rlng locked loops 45 on rls underside ls applred in fine to the foam.
o o Altemeﬁvely, a foam (which can be slab foam) and tncot composite can be separately -
L :_30 : manufactured end adhesrve ueed to secure the foam and  spun web layers.




m-.

,,.s-
PCT/CA96/00406 s .t ..'. ..' . sees | o3
" TAC-FAST SYSTEMS SA et al. : .o ' LTI : .a Jt[ 3552.: s
Our Ref. : B 1070 PCT . e PRI
S " |
CLAIMS THIS SHEET HAS BEEN

10

15

20

30

35

L X ]

REPLACED

1. A carpet backing for use on a carpet to be installed on a floor by means of hooks
complementary and attachable to loops on the back of such backing comprising:

M afirst spun web substrate layer;

() loops needled into and through the first layer to substenlrally cover a first side of the
layer with exposed loops; '

(i) a binder on the second side of the substrate to lock the loops into the substrate, in
which a coating is applied to the second side of the substrate to reduce penetration of
the binder into the substrate.

2. The backing of claim 1 in which the substrate is thermally bonded,to stabilize the spun web

substrate.

3. The backing of claim 2 in which the substrate is paint bonded.

4. The backing of claim 3 in which the substrate is non-woven. -

5. The backing of any of claims 1 to 4 in which a second layer of spun web substrate is

adhered to the first layer on the side opposite the exposed loops.

6. The backrng of claim § in which the binder also bonds the first and seoond layers together

7. The backrng of claim 6 in which the second layer is non-woven.

8. The backing of claim 7 in which the second layer is point bonded.

8. The backing of claim 8 in which additional spun web layers are adhered as needed to create

a carpet of a selected dimensional stability, . '

10. The backing of any of claims 4 to 9 in which the first layer is spun web non-woven

thermally bonded polyester, .

11. The backing of claim 10 in which the binder oontams a fire rehrdant ohemrcal treatment.

12. The backing of claim 10 in which the loops are needled info the first layer by the malimo

process.

13. The backing of any of claims 4 to 12 in whioh the amount and vlsooslty of the binder on the

second side of the first spun web substrate layer is matched with the densily of the substrate so '

that such binder penetrates both sides of the subslrate to lock the loops mto the substrate but

without ologglng the loaps on the first side." .

14. A carpet having a selected dlmensional steblllty oompdslng

Q@) a first carpet part comprising a primary layer with pile substantially covering a first .
side of the layer the pile tufted through the pnmary layer to leave tuft bundlesona
second side of the primaly fayerand a binder enoapsulaling the tuft bundles in which
the binder contains voids within and around the tuft bundlee to allow for expanslon N
and contraohon of the bundles; '

() a second part in layered relatlonshlp to the first oarpet part, the secaond carpet part

4

=7 .. " " . constructed from one or more layers to have a predetermined resistance to

This Sheet Has Been Reﬂlaced
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-~ expansion and contraction at least equal to or greater than the force of expansion- . . ‘- ':-:
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=tlrst carpet part under cycling condrhons of tem

re nd hamc |oads on the carpet pile.

15 The carpet of clalm_:14 in which the second carpet partis constructed from one or more

(c) a foam layer PR -
and a bmder chemicelly compatlble to and interposed beMeen the layers to bind the layers

o , together. - ,.._: .
10, 16. The carpet of clarm 15 in whrch the second carpet part is construcmd from a said non-

' "'.'; o Woven _layer 3_ d the non-woven_layer is spun web. . :
17, The carpet clal 6in which the spun web Iayer is thermally bonded

I

18 The carpet f claim 16 in which the spun web Iayer is point bonded. - {_ﬁj- f
e bmder forms a layer not sumnltally deeper than the

L

-, 19 The carpet of clarm 14 ln whrch th
15 'mps ofthe wht _tiundles.- AN
% 20, The carpet of any of'claims 14to 19

' substantlally coveri n | a ’und_erside of the bottom layer.
21 The cerpet f cI in 20 m whrch the loops are Iocked to the bottom layer by a binder

' bmdmg such layer ! to

& :20 22 A carpet baclong for use on carpels to be mstalled on a floor by means of hooks

' complementary and attachable to |oops on the back of such backing compnsmg

S () non-woven sp n web polyester substrate having opposlte first and second sides;
S ) o loops needled lnto and substanhally covering fhe first side of the substrate

@ ’ ito the second side of the substrate and '

in Whrch there is needled into a bottom layer loops

n of ¢ _r lnto the substrate S
: al 22 ln whrch the amount and vlscoslty of the blnder are matched wrth
0 that such blnder penetrates both sides ot the substrate to lock

Iatm 3 tn lnhlch the substrate is stabilized by pomt bonding.

30 24 The baclong of
is bonded to the non-woven spun web

25. The backing of claim 22 'ln, whlch a foam layer

' lhe loope ) . -
lch the foarn layer has vords or spaces to match the

\ carpe stallatio a floor by means of hooks that are complementary and

" " : 12 back's stde of the cerpet. the carpet comprlsing
 prin ty covering a first side of the layer, the pile tufted -
na second side of_the pnmary Iayer "
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.. | a ﬂrst binder encapsulating the tuft bundles to secure the pile and layer together, the
o blnder containing voids within and around the tuft bundles to allow for expansion and
contraclion ofthe bundles; and ' : o
" a baclung layer having a first side secured to the second side of the primary layer anda
5 o second side having said loops thereacross, the loops being locked in the backing
layer ' ' '_
28. A carpet for lnstallatlon on a floor by means of hooks that are cornplementary and
ai:tachable to loops ona back side the ‘carpet, the carpet comprising:
a pnmery layer with plle substantially covenng a first side of the Iayer the pile tufted
10 - through the primary layer to leave tuft bundles ona second side of the primary layer;
- a ﬁrst binder encepsulaiing the tuft bundles to secure the pile and layer together, th '
R - bmder being sufficiently malleable to pen'mt expansmn of encapsulated tuft bundles
L so as to preclude substantial expansion of the carpet; and
_ . a backing layer having a first side secured to the second side of the primary layer and a
15 L second slde havrng said loops thereacross the loops being locked in the baclung
L layer B -
29. The carpet of clalm 27 wherein the baclring layer includes a spun web substrate having the _
led into and through the substrate and the binder Iocks the loops in the backing

loops
~ layef. : - : - :

20 30 The carpet of clalm 28 wherein the baclung iayer includes a spun web substrate having the
loops needled mto and 'through the substrate and the binder locks the Ioops in the backing
layer
31 The carpet of clalm 29 or 30 wherein a coatrng is applred to the substrate to reduce the
penetraiion of the binder into the substrate. . : N

25 32 The carpet of claim 27 wherein the baclring layer includes a first spun web substrate
ha\nng loops needled mto and through the substrate and a second binder locks the loops in the

_ M rpet of claim 28 wherein the baclung |ayer includes a iirst spun web substrate h
. having loops needled lnto and through the substrate and a second binder locks the loops in the
30 backing| | . C

© 34,1 ot | to reduce the
B penetraiion of the second ‘binder |nto the substrate R .

A et ¢ f_clairn 32 or 33 wherein the bacldng layer mcludes a second spun web .
B 5 | cated between the first spun web substrate and the primary layer. : o
S-S 36, The carpet f claim 35 wherein the ﬁrst spun web substrate is secured to the second spun . B
L websubstrate by_sard second binder o : : S o
ot of clalm 36 wherein the iirst spun 'web substrate_'is relaiiveiy light and the e
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B . component at its edges. and pennittlng moisture to evaporate from the com, nent and
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. 54, The method of claim 53 wherein determining the force of expansron mcludes wetbng the -

1S SHEET 1AS BEEN Al
REPLAGED _ A

39. The carpet of clarm 38 wherein the backing layer includes a spun web substrate
lntermediate the primary layer and the foam fayer. EE
40. The carpet of claim 39 wherein the spun web substrate is secured to the pnmary layer by
the binder. -
41. The carpet of claim 39 wherein the foam layeris siab foam. = :
42. The cerpet of claim 39 wherein the foam layer is mechanrcally frothed foam
43. The oarpet of claim 42 wherein the foam layer is directly bonded to the bmder
44. The carpet of claim 29 or 30 wherein the substrate is pornt bonded . '
45. The carpet of claim 29 or 30 wherein the substrate is non-woven.
48. The carpet of claim 29 or 30 wherein the substrate is thermally bonded polyester
47. The carpet of claim 27 or 28 wherein the pile is nylon. e
48. The carpet of claim 27 or 28 wherein the first layeris polypropylene B
49. The carpet of claim 32 or 33 wherein the second binder is selected from latex ethylene
vinyl acetate and urethane. ' SR
50. The carpet of claim 27 or 28 wherein the binder includes a fire retardant chemical
51. The carpet of claim 29 or 30 wherein the loops are needled into the substrate by a malimo
process. o
52, A method for manutactunng a laminate carpet having an upper plle component and lower
backing layer the method compnsing' Sy p
manufactunng the upper pile component with a layer having pile tufted therethrough and
secured to the layer; A
' 'deterrmnlng the force of expanslon of the upper component when exposed to moisture;
and S
securing a first side of a backing layer having loops for attachmentto complementary
hooks on its second side to an underside of the upper eomponent: whereln
e the backing layer is selected so as to be sufficiently rigid to meet or exceed the determined
- . force of expansion of the upper pile component in the assembled carpet S0 asto
e suwtantlally preciude expansion and buckling of the cerpet due to moisture
o absorption when the carpet is installed as part of a free lloat installation, and -
thereisa binder- encapsulatmg tuft bundles to secure the layer of the upper pile -
component pile and pile together, the binder containing voids within and around the
- tft bundles to allow for expansion and contraction of the bundles andlor the binder
bemg suflicrently malleable to permit expansion of encapsulated tuft bundles soasto
preclude substantial expansion of the carpet. :
53 The method of claim 52 wherein the pile is nylon.

upper pile cornponent, permrtﬁng the component to expand to its maximum wrdth ﬁxing the -

measunng the force of contracllon of the component.
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55, The method of claim 52 wherein pile tufts are sacured to the layer of the upper component
by a binder. |
56. Thé method of claim 52 wherein the backing layer includes a spun web substrate.
57. The method of claim 56 wherein the loops are locked into the substrate by a binder and

5 thereis a coating applied to the substrate to reduce the penetration of the binder into the
substrate '

58. The carpet ofclamZSmwhmhthebachnglayerrsmatchedtothepnmarylﬂyel‘and
binder so as to add integrity to the carpet sl:ructureto stabilize the malleabikty of the

primary backing and binder.
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CLAIMS

1. A carpet backmg foruse on a carpet to be installed on a floor by means of hooks
complementary and attachable to foops on the back of such backing compnsmg

M. a first spun web substrate layer;

@ . ' loops needled into and through the first layer to substantially cover a first side of the

" tayer with exposed loops;

i) a bmder on the second s|de of the substrate to lock the loOps into the substrate, in
which a coabng is applled to the second side of the substrate to reduce penetration of
the bmder into the substrate.

2. The backmg of clalm 1 ln whlch the substrate is thermally bonded to stabllize the spun web
substrate :
3. The bacldng of claim 21in whlch the substrate is point bonded
4. The backmg of clalm 3in whlch the substrate is non-woven.
S. The backing of any of clalms 1 to 4 in which a second layer of spun web substrate is
adhered to the first layer on the side opposite the exposed loops.
6. The backmg of claim 5 ln whlch the binder also bonds the first and second Iayers together
7. The backmg of claim6i in whlch the second layer is non-woven.
8. The backmg of claim 7 i in whlch the second layer is point bonded.
9. The backmg of claim 81 m WhICh additional spun web layers are adhered as needed to create
a carpet ofa selected dlmenslonal stability.
10. The backmg of any of claims 4 to 9 in which the first layer is spun web non-woven
thermally bonded polyester
11. The backing of claim 10 in which the binder contains a fire retardant chemical treatment.
12. The backing of claim 10in \Arhlch the {oops are needled into the first layer by the malimo
process. | ' .
13. The backmg of any of clalms 4 to 12 in which the amount and viscosity of the binder on the
second slde of the first spun web substrate layer is matched with the density of the substrate so
that such binder penetrates both sides of the substrate to lock the loops into the substrate but
without clogging the {oops on the first side.
14 .A carpet backing for use on carpets to be installed on a floor by means of hooks
complementary and aftachable to loops on the back of such backing comprising:

(® non-woven spun web polyester substrate having opposite first and second sides;

@ loops needled into and substantially covering the first side of the substrate;

(i) a precoating applied to the second side of the substrate; and

@iv) a binder to lock the loops into the substrate wherein the precoating reduces

penetration of the binder into the substrate.

A
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15,. The backing of claim 14 in which the amount and viscosity of the binder are matched with
the density of the substrate so that such binder penetrates both sides of the substrate to lock
the loops into the substrate but without clegging the loops on the first side.

16 . The backing of claim 15in which the substrate is stabilized by point bonding.

17. The backing of claim 14 in which a foam layer is bonded to the non-woven spun web
substrate on the side opposite the foops. .

18. The backing of claim 17 in which the foam layer has voids or spaces to match the
expansion and contraction of the carpet backing.
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(54) Title: CARPET AND LAYERED BACKING FOR DIMENSIONAL STABILITY AND INTEGRITY

{57) Abstract

A carpet structure and backing of superior dimensional stability and integrity which is especially useful in a free float system of
of the invention, a carpet is provided having a selected dimensional stability in which there is (f)a first carpet
pant having a primary layer with pile substantially covering a first side of the layer, the pile tufted through theprimary layer to leave tuft
bundles on a second side of the primary layer and a binder encapsulating the tuft bundles, the first part having a predetermined force of
expansion and contraction under cycling conditions of temperature and moisture; (if) a second part in layered relationship to the first carpet
part, the secondcarpet part constructed from one or more layers to have a predetermined resistance to expansion and contraction at least
equal to or greater than the force of expansion and contraction of the first carpet part under cycling conditions of temperature and moisture

instaliation. In one aspect

and traffic loads on the carpet pile.




