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1. 
This invention relates to novel composite textile 

Strands in Which the base fiber or fibers are in 
organic, particularly silicious, in compositions and 
to textile fabrics, including woven, knitted, plied 
and laminated sheets, webbing, belts, tapes, cord 
age and the like, 

9 Claims. (C. 28-82) 

A general object of the invention is to greatly . 
reduce or eliminate the disadvantageous qualities 
of the inorganic type of fibers while retaining in 
full degree their advantageous qualities, Such as 
tensile strength, resistance to atmospheric influ 
ences and to biological attack, and heat Stability. 
A further object of the invention is to increase 

the utility of textile fabrics having an inorganic 
fiber base. 
Another object of the invention is to improve 

the adhesion of coating compositions, to textile 
fabrics having an inorganic fiber base. 

O 
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Another object is to produce a Wide variety of . 
textile fabrics of inorganic fiber base of novel or 
improved industrial utility. 
Other objects and advantages of the invention 

will appear from the following description, 
The invention includes composite textile strands 

comprising one or more fibers of inorganic mate 
rial and an organic plastic composition covering 
a portion only of the surface of the inorganic fiber 
and projecting therefron to a greater effective 
diameter in the strand than the inorganic fiber. 
The invention also includes textile fabrics broadly, 
woven, knitted, plied and laminated from the 
strands of the invention into sheets, webbing, 
belts, tapes, cordage and the like, which may be 
coated, laminated or otherwise treated by known 
methods to produce articles of improved utility 
Or appearance. 

Typical of the inorganic fibers useful in the 
invention are glass fiberS produced in the known 
Way of any desired dimensions, composition and 
color. Other inorganic fibers suitable for use in 
the invention are asbestos fibers, mineral Wool 
fibers, and metallic fibers or wires. 
The organic plastics useful in the invention may 

be selected from a wide variety of classes of or 
ganic resins and elastoners including cellulose 
esters and ethers; polymerization and co-poly 
merization products of olefinic compounds, such 
aS Vinyl compounds, Styrene, acrylic acid and its 
derivatives; Synthetic or artificial rubber com 
pOSitions, Such as polymerized dienes and the 
various modifications thereof, rubber halides and 
hydrohalides, and chloroprene; urea-, thiourea 
and melamine-aldehyde resins; phenol-aldehyde 
resins; glycerol-polybasic acid resins; polycar 
boxylic amide condensation products; and mix 
tures of two or more resins or elastomers. The 
plastics may include Suitable plasticizers, pig 
mentS, illers and other modifying agents well. 
known in the plastic art. 
The composite strands of the invention may 
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2 
be made in a wide variety of Ways, such as by 
plying or twisting together One or more threads 
or fibers of inorganic material and One or more 
threads or fibers of organic plastic. In forming 
the strands by twisting, it is desirable that the 
relative tensions on the inorganic and on the 
plastic fibers be such that in the finished strand 
the plastic fibers or threads overlie or project in 
the strand beyond the effective diameter of the 
in organic fiber or fibers in the strand. If the 
final fiber or thread diameter of the plastic is 
the same as or less than that of the inorganic 
fiber or thread, the tensions should be such that 
the plastic fiber is given a substantially greater 
twist. If the final diameter of the plastic fiber is 
greater than that of the inorganic fiber, the twist 
of the plastic fiber may be the same or less than 
that of the inorganic fiber. The plastic fiber may 
be twisted or plied in a multiple of directions with 
respect to the inorganic fiber. 
The organic plastic Composition may also be 

applied to the inorganic fiber in the form of dis 
continuous Or discrete elements, such as short 
fiber lengths, or in small mounds or strips, or in 
any other Way which Will provide on a portion 
Only of the Surface of the inorganic fiber or fibers 
forming the base of the Strand projecting organic 
plastic material Which in an eventual fabric will 
Separate the inorganic fibers of juxtaposed strands 
and lubricate or float the inorganic fibers in the 
fabric structure so as to release the full strength 
of the inorganic fibers while preventing abra 
Sion of juxtaposed fibers, thereby enhancing the 
strength, flexibility and durability of the fabric 
Structure. The plojecting organic plastic fibers 
or elements of the strand or fabric also provide 
an ideal base for attachment of coating composi 
tions both by increasing the adhesiveness of the 
Surface of the Strands by the related chemical 
composition of the projecting plastic to the coat 
ing composition and by providing an effective 
mechanical interlocking by virtue of the channels 
and projections formed by the plastic on the 
strand surface. 
The invention will be more particularly de 

Scribed with reference to the accompanying 
drawing showing illustrative embodiments of th 
principles of the invention. . 

In the drawings: W 
Fig. 1 is an enlarged diagrammatic represen 

tation of a composite strand embodying the prin 
ciples of the invention; 

Fig. 2 is a cross-section of the composite strand 
of Fig. 1; 

Fig. 3 is an enlarged diagrammatic represen 
tation of another embodiment of the invention; 

Figs. 4, 5 and 6 are enlarged diagrammatic 
views of further embodiments of the invention; 

Fig. 7 is an enlarged diagrammatic plan view 
of a fabric of the invention, and 
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Figs. 8 and 9 are enlarged diagrammatic cross 
Sections of coated fabrics of the invention. 
In the figures, the organic plastic elements or 

fibers are stippled to distinguish them from the 
inorganic fibers of the strand. 

In the strand shown in FigS. 1 and 2, the in 
organic fiber fo and the organic plastic fiber 
are of substantially the same diameter and the 
plastic fiber is caused to project to a greater 
diameter in the strand by giving it a greater de 
gree of twist in the strand, for example, by sub 
jecting the inorganic fiber to greater tension 
than the plastic fiber while twisting the two fibers 
into the Strand. - 

In the strand of Fig. 3, the organic plastic 
fiber has a greater fiber diameter than the in 
organic fiber 0 , so that when twisted into a 
strand at substantially the same tension the 
plastic fiber projects to a greater distance in the 
strand than the inorganic fiber. In forming 
strands of the type shown in Fig. 3, the organic 
plastic fiber at the time of plying into the strand 
may be of the same size or even smaller than the 
inorganic fiber and thereafter swollen to greater 
size by a suitable treatment such as by heating 
or by treating with a SWelling agent. 
In the strands of Figs. 4 and 5, organic plas 

tic fibers f are plied or twisted about substan 
tially straight inorganic fibers 0. A plurality 
of plastic fibers of different directions of twist 
may be utilized, as in Fig. 5. 
The Strand of Fig. 6 is illustrative of a variety 

of possible forms of the invention in which dis 
crete elements of organic plastic material are 

35 applied to the surface of an inorganic fiber O. 
Fig. 7 shows diagrammatically how the or 

ganic plastic elements of the invention act to 
Separate and lubricate, while at the same time 
interbonding the inorganic fibers in the fabric 
structure So as to make available the full ten 
sile strength of the inorganic fibers while pre 
venting their abrasion and improving the flex 
ibility and hand of the fabric. It will be obvious 
that the same combined lubricating and bonding 
action Will be effective when the strands of the 
invention are interplied, interwoven, knitted or 
interlaced in any direction and according to any 
pattern. The inorganic fibers constituting the 
basis of the fabric Will not be in direct contact 
at any point, although maintaining to the max 
imum their characteristic strength and resist 
aCe 

Figs. 8 and 9 illustrate in diagrammatic cross 
section a fabric of the general type of Fig. 7 
coated with a coating composition f2, for ex 
ample, a natural or Synthetic rubber compound. 
In Fig. 8 the fabric is shown with the inorganic . 
fibers 0 and the organic plastic fibers pro 
jecting from the plane of the section to illus 
trate more clearly how the organic plastic ele 
ments of the invention bond the coating com 
position to the plastic structure both by the 
greater inherent adhesion of the plastic elements 
and by the mechanical interlocking which is ina, 
dicated, for example, at 3. 

It will be clear from the foregoing description 
and examples that the construction and arrange 
ment of the elements of the strands and fabrics 
may be widely varied without departing from the 
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principles of the invention as defined in the fol- 70 
lowing claims. 
I claim: 
1. A composite textile strand comprising at 

4. 
least one inorganic fiber and discrete elements of 
an organic plastic composition covering a por 
tion only of the surface of said inorganic fiber 
and projecting therefrom to a greater effective 
diameter in the strand than the inorganic fiber. 

2. A textile fabric comprising a plurality of 
inorganic fibers separated from each other in the 
fabric by discrete elements of organic plastic com 
position covering a portion only of the surface 
of the inorganic fiber. 
3. A composite textile strand comprising at 

least one glass fiber and discrete elements of an 
organic plastic composition covering a portion 
only of the Surface of said glass fiber and project 
ing therefrom to a greater effective diameter in 
the strand than the glass fiber. 

4. A textile fabric comprising a plurality of 
glass fibers separated from each other in the 
fabric by discrete elements of organic plastic com 
position covering a portion only of the surface 
of the glass fiber. 

5. A composite textile strand comprising at 
least one siliceous fiber and discrete clements 
of an organic plastic composition covering a por 
tion only of the surface of said siliceous fiber 
and projecting therefrom to a greater effective 
diameter in the strand than the siliceous fiber. 

6. A textile fabric comprising a plurality of 
Siliceous fibers separated from each other in the 
fabric by discrete elements of organic plastic com 
position covering a portion only of the surface 
of the siliceous fibers. 

7. A textile fabric comprising a plurality of 
inorganic fibers separated from each other in the 
fabric by discrete elements of organic plastic com 
position covering a portion only of the surface 
of the inorganic fibers, and a coating composition 
bonded to said inorganic fibers by said organic 
plastic composition. 

8. A textile fabric comprising a plurality of 
siliceous fibers separated from each other in the 
fabric by discrete elements of organic plastic 
composition covering a portion only of the sur 
face of the siliceous fibers, and a coating com 
position bonded to said siliceous fibers by said 
Organic plastic composition. 

9. A textile fabric comprising a plurality of 
glass fibers separated from each other in the 
fabric by discrete elements of organic plastic com 
position covering a portion only of the surface 
of the glass fibers, and a coating composition 
bonded to said glass fibers by said organic plastic 
composition. . 
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