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ABSTRACT OF THE DISCLOSURE 
A static-charge resistant yarn constituted by a non 

woven permeable paper ribbon whose faces are vacuum 
plated with tin or other non-oxidizing metal that im 
pregnates the paper to create, a non-re?ective, electrical 
ly conductive, static discharge path. The paper ribbon 
preferably formed of non-woven nylon ?bers, is twisted, 
texturized or wrapped about a ?lamentary core to form 
a metallized textile yarn which is intermixed with con 
ventional yarns and woven, tufted or other wise proc 
essed to create textile fabrics for clothing and coverings 
or for carpets and rugs. 

BACKGROUND OF THE INVENTION 

This invention relates generally to textile fabrics, rugs 
and carpets, fabricated of synthetic plastic yarns, and 
more particularly to products of this type which have 
anti-static properties. 
The introduction of synthetic ?bers into ?oor coverings 

is of fairly recent origin, for until about twenty-?ve years 
ago, wool was considered the only suitable component for 
carpet pile. Wool, being a natural ?ber, is very heteroge 
neous with respect to color, denier, impurities and proc 
essing characteristics. 
By using synthetic ?bers in place of wool in rugs and 

carpets, one is able to take advantage of the uniform 
mechanical and chemical properties of a variety of com 
mercially-produced synthetic plastic yarn materials such 
as Nylon, Orlon, Zefran and Acrilan. However, while 
existing ?oor coverings fabricated of such synthetic ?bers 
are durable, relatively easy to manufacture, and available 
at low cost in a great range of styles and colors, they all 
suffer from one serious drawback, namely, static. 
As is well known, all solids other than metals acquire 

an electrostatic charge when rubber with some other sub 
stance. The charge accumulated by the material depends 
on its inherent dielectric properties and also on its rela 
tive dryness, for while a piece of dry paper may be 
readily charged, the paper will not sustain a charge when 
in the damp state. 

In the case of the ?oor coverings made of synthetic 
?bers, static is particularly bothersome, for synthetic ?bers 
are hydrophobic by nature, so that one treading over a 
rug will produce su?icient friction to develop a substan 
tial electrostatic charge, particularly under low humidity 
conditions. Consequently, should the rug-walker touch 
or otherwise make contact with a conductive member, 
such as a door handle, the accumulated static charge will 
suddenly be discharged. This discharge in some instances 
is accompanied by a visible spark. 
The static characteristics of conventional ?oor cover 

ings fabricated of synthetic yarn often lead to disturbing 
and unsettling experiences and are a source of annoyance 
and discomfort in households and offices. In addition, in 
certain environments such as hospitals and controlled in 
dustrial environments, such static discharges may be 
hazardous. The static-acquiring properties of synthetic 
yarns is also bothersome in clothing made of synthetic 
fabrics such as Nylon. 

Various attempts have heretofore been made to render 
textiles and carpets static-charge resistant. Thus it has 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

70 

1 3,778,331 
Patented Dec. 11, 1973 

2 
been proposed to incorporate in the surface of a carpet 
a small quantity of stainless steel ?ber in staple form 
(Modern Textile Magazine, June 1967, pp. 53-56). Cop 
per wire of ?ne denier has been added to nylon carpets for 
the same purpose. Pat. No. 2,302,003 suggests the incor 
poration of an electrically conductive cord in the pile 
fabrics. The use of metal wires in pile fabrics is disclosed 
in Pats. 2,385,577 and 2,508,852. Pat. 3,582,444 dis~ 
closes pile loops for fabrics incorporating metallic lami 
nate thread. 
One difficulty encountered with prior art mixtures con 

stituted by metal wires or threads with synthetic ?bers is 
that because the yarn components of the mixture are dis 
similar, problems arise in connection with their mixing 
and processing as well as the hand of the products ob 
tained thereby. But a most important drawback arises 
from the fact that wires and threads tend to glitter, and 
even when only a relatively small amount of metal is 
used, its presence is clearly perceptible to the viewer. This 
is undesirable from the decorative standpoint. 

In choosing a rug or carpet, one ordinarily selects a 
color in harmony with the dominant wall color of the 
room for which the carpet is intended. If the carpet con 
tains metallic threads, their glitter introduces a decora 
tive element which may not be in keeping with the decor. 
Hence though metallic threads solve the problem of static 
charges, they in many instances render the product un 
acceptable. 

SUMMARY OF THE INVENTION 

In view of the foregoing the main object of this inven 
tion is to provide static-charge resistant metallized yarns 
which are non-re?ective and which may be incorporated 
in clothing fabrics, rugs, carpets and other textile prod 
ucts without imparting a metallic glitter thereof. 
More speci?cally it is an object of the invention to pro 

vide a non-re?ective metallized yarn formed preferably 
of nylon, which yarn may be intermixed with conventional 
yarns and which lends itself to dyeing and other process 
ing operations. 
Also an object of the invention is to provide a low-cost 

non-re?ecting paper yarn of high wet strength capable of 
being incorporated in yarn products whose appearance 
and decorative qualities are indistinguishable from prod 
ucts lacking the paper yarn whereby the metallized yarn 
may be combined readily with non-metallized yarns. 

Briefly stated, these objects are accomplished by vacu 
um plating the opposing faces of a permeable non-woven 
paper web formed of nylon ?bers with a non-oxidizing 
metal such as tin to impart a matte, non-re?ective ?nish 
thereon, which metallized paper is no more di?’icult to 
dye than pure nylon or other non-metallized ?bers. The 
metallized paper is then slit into ribbons which are there 
after twisted, texturized or wrapped about a ?lamentary 
core to provide metallized yarns having non-re?ecting elec 
trically conducting paths. These metallized yarns are then 
intermixed with conventional yarns and woven, tufted, 
braided or otherwise processed to create textile fabrics for 
clothing and coverings and for carpets and rugs. 

OUTLINE OF THE DRAWING 

For a better understanding of the invention, as well as 
other objects and further features thereof, reference is 
made to the following detailed description to be read in 
conjunction with the accompanying drawing, in which: 

FIG. 1 is a perspective view of a tufted carpet in ac 
cordance with the invention; 
FIG. 2 is a schematic diagram of a system for produc 

ing static-resistant metallized yarns to be used in fabrics, 
?oor coverings and other products in accordance with 
the invention; ' 

FIG. 3 is a magni?ed piece of non-woven nylon paper. 
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FIG. 4 is an enlarged view of a single static-resistant 
yarn produced by the system shown in FIG. 2. 

DESCRIPTION OF THE INVENTION 

Referring now to FIG. 1, there is shown a tufted carpet 
of conventional construction, constituted by cut pile 
yarns 10, tufted into a woven backing 11 and anchored 
thereto by a latex base layer 12. The signi?cant feature 
of the invention is that the pile yarns 10 are constituted 
by conventional pure nylon yarns which may be tex 
turized to impart bulk thereto, the nylon yarns in the 
pile being intermixed with non-re?ective metallized nylon 
yarns in accordance with the invention. Because of the 
metallized nature of these yarns, the pile will not sustain 
static charges, and hence the ?oor covering is static 
resistant. 
At the same time, the ?oor covering in accordance 

with the invention has all of the existing advantages of 
conventional nylon carpets. The reason nylon, among the 
true synthetics, is commercially preferable to virtually 
all other synthetic materials is that this material has 
superior toughness and abrasion-resistance, as well as 
possessing low density and high bulk, uniformly high te 
nacity or strength, high elongation and exceptional elastic 
recovery, low moisture-absorption with rapid drying and 
non-?ammability. 
The nature of nylon allows virtually limitless color 

possibilities in dyeing. In dyeing, either dispersed or neu 
tral dyeing metallized colors are used, depending upon 
the fastness properties required. In practice, the piece 
to be dyed is loaded in a dyebed with reel, and is dyed 
therein in open-width fashion. 
The invention is by no means limited to tufted ?oor 

coverings, and the metallized yarn may be incorporated 
in the pile in any existing form of woven rug, such as an 
Axminster rug wherein the metallized nylon yarns in ac 
cordance with the invention are included in the pile, the 
rug further including the usual chain, ?lling and stulfer 
yarns. The metallized nylon yarn may also be included 
in textile fabrics intended for clothing, furniture cover 
ings or for any other purpose. 
To produce the non-reflecting metallized yarn in ac 

cordance with the invention, use is made of a strong non 
woven paper made of nylon ?bers, the paper being per 
meable and having relatively high wet strength. A con 
tinuous web 13 of nylon paper drawn from a supply roll 
14 is metallized on both faces thereof with tin or other 
non-oxidizing metal. This may be accomplished in a vacu 
um chamber 15. 

In the vacuum chamber, one face of the web is metal 
plated by tin, magnesium, titanium, or whatever metal is 
used, the thickness of the metal formed on the paper ap 
proaching the molecular. The deposition may be carried 
out by known thermal evaporation or cathodic sputtering 
techniques. 

In thermal evaporation, metal vapor is generated by 
direct heat such as an electric arc source or a glowing 
?lament. To effect maximum adherence of the plated ?lm, 
the metal atoms should pass linearly from their course to 
the surface to be coated, and this requires the mainte 
nance of pressures of about 10-4 of mercury in the 
vacuum chamber. In cathode sputtering, a high voltage is 
impressed between an anode and a cathode of the plating 
metal. The cathode is vaporized by positive-ion bombard 
ment, some of the vapor diffusing away from the cathode 
and depositing on the web to be plated. The voltage 
requirements depend on the nature of the cathode metal. 
At pressures of 0.01 to 0.10 mm. of mercury necessary 
to maintain the glow discharge, the ordinary laws of dif 
fusion prevail. After plating, the web is re-rolled in 
preparation for the next step. 
The metallized non-woven paper web 16, as shown in 

magni?ed form in FIG. 3, is constituted by a random net 
work of nylon staple ?bers which are interlocked with 
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4 
each other as in conventional paper formations using 
cellulosic ?bers. 

In vacuum plating an impermeable ?lm material such 
as Mylar, an extremely thin layer is formed on the 
smooth surface of the i?lm which gives rise to a mirror 
like ?nish that is highly re?ective and produces glitter. 
‘But in the present invention, the paper is permeable, and 
in vacuum plating the metal vapor penetrates and im 
pregnates the paper to metallize the interior as well as 
the exterior surfaces of the ?bers. As a consequence, in 
stead of a uniform, two-dimensional metallic layer, the 
metal is dispersed to form a three-dimensional lattice of 
high electrical conductivity. The resulting metallic ?nish 
is non-re?ective or matté in character, and the metallized 
nylon paper is no more di?icult to dye than pure nylon 
or other non-metallic synthetic or natural ?bers. 
The metallized paper web 16 is then conveyed through 

a multiple-disc slitter 17, or any other known type of 
slitter mechanism to produce a multiplicity of metallized 
ribbons 18, all of the same width, which in practice may 
be a quarter of an inch or less. These ribbons are then 
given yarn-like properties by conventional twisting and 
texturizing techniques. 
The ribbons may be supported on a ?lamentary core 

of nylon or other suitable thread material, as shown in 
FIG. 4, wherein the ribbon 18 is wound about a thread 
or ?lamentary core 19. 
The metallized paper yarn produced in the manner 

described above, may then, in conjunction with standard 
yarns, be converted by knitting, weaving, tufting or any 
other known technique, into clothing fabrics or fabric 
coverings, rugs, carpets, drapes, or any other product in 
which static charges represent a problem. The ratio of 
the metallized paper yarns to the standard yarns is not 
critical, and one may empirically determine the relative 
amount of metallized yarn necessary in a given product 
to render it shock-free. 
Thus a metallized paper yarn in accordance with the 

invention, has the same electrical effect as a metal wire 
in providing a discharge path for electrostatic charges, 
without, however, visibly introducing glitter or other 
metallic effects in the product. 

While there has been shown and described a preferred 
embodiment of static-charge resistant synthetic yarn in 
accordance with the invention, it is to be understood that 
many changes and modi?cations may be made therein 
without departing from the essential spirit of the inven 
tion. {For example, though tin is given as a preferred 
form of non-oxidizing metal, aluminum in the context of 
the present invention may also be regarded as non-oxi 
dizing, for though a thin oxide ?lm will quickly form on 
the aluminum surface after it is vacuum-plated on the 
paper, this ?lm acts to inhibit further oxidation so that 
the aluminum remains electrically conductive to dis 
charge electrostatic charges. 

I claim: ' 

1. A metallized nylon yarn constituted by a permeable 
paper ribbon formed by non-woven nylon-staple ?bers, 
the faces of said ribbon being coated with an extremely 
thin layer of tin which penetrates and impregnates the 
paper to metallize the interior as well as the exterior 
thereof to create a non-re?ective, three-dimensional lat 
tice of high electrical conductivity forming an electri 
cally-conductive path to discharge electrostatic charges. 

2. A yarn as set forth in claim 1, wherein said ribbon 
is twisted. 

3. A yarn as set forth in claim 2, wherein said twisted 
ribbon is texturized. 

4. A yarn as set forth in claim 1, wherein said ribbon 
is wound about a ?lamentary core. 

5. A carpet having a pile constituted by synthetic 
?bers intermixed with paper yarns of the type set forth 
in claim 1, to render said carpet shock-free. 
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