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This inventon relates to fabrics of the type suited to be 
resin impregnated and molded to form a structural mem 
ber, insulation board, duct, or the like. 
An object of the invention is to provide a fabric of the 

above type which is capable of being impregnated with 
a substantial amount of impregnant. 

Another object is to provide an impregnated fabric 
which is resistant to heat and corrosion. 
A further object is to provide an impregnated fabric 

which is readily fabricated into various shapes and sizes. 
Other objects and advantages will be apparent as the 

nature of the invention is more fully disclosed. 
In accordance with the invention a two-ply fabric is 

woven on a standard double shuttle loom to form a fabric 
having a pair of woven plies which in certain areas are 
spaced apart and joined by tie yarns which extend be 
tween the two plies to form a filling. In other selected 
areas the two plies are contiguous and are bound together 
by binder yarns. These latter areas may constitute spaced 
stripes in the warpwise direction or in the fillerwise di 
rection or in both directions as desired. After the fabric 
has been thus woven in a sheet or strip it can be cut into 
various shapes along the stripe areas without exposing 
the tie areas and without ravelling. The fabric can be 
impregnated either before or after such cutting or trim 
ming. 
To facilitate the penetration of the impregnant, particu 

larly when long lengths of the fabric are to be impreg 
nated, straight stuffer yarns can be woven in spaced paral 
lel groups along the tie areas. These stuffer yarns can 
be made of wicking material for absorbing and wicking 
the impregnant along the fabric. This feature is of par 
ticular importance if the fabric is made of non-pervious 
yarns such as spun or continuous filament glass yarns 
which do not in themselves absorb the impregnant, 
The nature of the invention will be better understood 

from the following description, taken in connection with 
the accompanying drawing in which a specific embodiment 
has been shown for purposes of illustration. 

In the drawings: 
FIG. 1 is a broken plan view of a fabric embodying 

the invention; 
FiG. 2 is a warpwise section taken on the line 2-2 of 

FIG. 1; 
FIG. 3 is a warpwise section taken on the line 3-3 of 

FIG. 1; and 
FIG. 4 is partial perspective of a duct composed of 

the fabric of FIG. 1. 
Referring to the drawing more in detail the invention 

is shown as embodied in a fabric having a pair of plies 
10, each composed of weft yarns 1 and warp yarns 12 
interwoven in the usual manner. Tie warps 13 are cross 
woven between the two plies 10, as shown in FIG. 2. 
The tie yarns 13 are woven over alternate weft yarns 11. 
of the upper ply 10, then cross to the lower ply 10 to pass 
under alternate weft yarns 11 of the lower ply and return 
in a repeated pattern. The tie yarns may of course be 
woven under and over three, or more weft yarns 11 of 
each ply before crossing to the other ply if desired, in 
which case successive picks of the tie yarns will be off 
set by one or more weft yarns so as to provide a uniform 
distribution through the fabric. The yarns 13 form a tie 
between the two outer plies in a manner well known in 
double shuttle velvet weaving. 

5 

10 

20 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
Binder warp yarns 14 are woven in a manner similar 

to the tie yarns 13 except that the binder warps are 
placed under a tension adapted to bring the two plies it 
into juxtaposition so that no substantial space is formed 
between the two plies in the areas of the binder yarns 14. 
In the form shown the binder yarns 14 are disposed in 
stripes 15 which are spaced across the fabric to provide 
panels 16 therebetween containing the tie yarns 13. 
The stripes 15 form in effect a selvage along the edges 

of the fabric and a binding for the panels 16. When the 
fabric is cut along these stripes 15 the tie yarn areas 16 
are enclosed thereby and the edges of the fabric do not 
tend to fray or ravel. 

If desired, transverse stripes corresponding to the warp 
wise stripes 15 can be woven in the fabric by varying the 
tension of the tie warp 13 at the selected areas so that 
the outer plies 10 are pulled together at such areas. In 
this way provision can be made for cutting the fabric 
transversely at various intervals. 
A plurality of stuffer yarns 17 are shown as laid in 

spaced parallel relationship between selected tie yarns 
i3. The stuffer yarns are laid in channels where the tie 
yarns 13 are omitted and are not bound into the fabric. 
The fabric, either before or after cutting to size is im 

pregnated with an impregnating resin such as a phenolic 
condensation resin or an epoxy resin or other resin hav 
ing thermosetting properties, or by a thermoplastic type 
resin such as polyethylene or a vinyl resin depending upon 
the end use to which the fabric is to be put. In the case 
of a thermosetting resin the impregnated fabric can be 
dried but not cured as a preliminary step after which it 
can be molded to shape and cured to form a rigid product 
which cannot again be softened by heat. If thermoplastic 
resins are used the fabric will be molded to form prior 
to curing but can be resoftened by heat. 
For a structural unit or for a duct which is moldable 

to a complex form and is resistant to moderately high 
temperatures and to corrosion the fabric is preferably 
made of a spun glass yarn or the like throughout with 
the exception of the stuffer yarns 17 which are composed 
of a wicking or absorptive material such as cotton. These 
stuffer yarns thus aid the penetration of the impregnant. 
These yarns may extend either warpwise or weft-wise ac 
cording to the product desired. 
As an example of one type of end product a square 

duct 20 is shown in Fig. 4. This duct is formed by 
bending the fabric along the stripes 15 to form the cor 
ners with the two side edges overlapping and bonded to 
gether by the cured resin. The conduit must be shaped 
before the final heat curing of the resin. 

Various other adaptations and uses of the invention 
will be apparent to a person skilled in the art. 
What is claimed is: 
1. A two-ply fabric comprising a pair of plies of woven 

fabric, each of said plies having interwoven filler yarns 
and warp yarns, said plies in certain areas being spaced 
apart and having tie yarns woven into and extending be 
tween the plies and in other areas being in substantial 
contact and having binder yarns extending between the 
plies to bind the same together, said tie yarns being dis 
posed to leave a straight open channel extending entirely 
through the tie yarn areas and stuffer material having 
wicking characteristics, disposed in and extending along 
said channels, said stuffer material being free from said 
tie yarns. 

2. A two-ply fabric as set forth in claim 1 which is 
impregnated with a thermosetting resin, said resin being 
in the heat set and cured state, said impregnated fabric 
constituting a rigid product. 

3. A two-ply fabric as set forth in claim 1 in which 
said stuffer material constitutes yarns. 

4. A resin impregnated fabric element comprising a 
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pair of plies of woven fabric, each of said plies having 
interwoven filler yarns and warp yarns, said plies in cer 
tain areas being spaced apart and having tie yarns woven 
into and extending between the plies, said plies in other 
areas being in substantial contact and having binder yarns 
extending between the plies to bind the same together, 
said other areas constituting warpwise stripes extending 
in spaced parallel relationship in a warpwise direction 
along said fabric, said tie yarn areas constituting panels 
between adjacent warpwise stripes, said tie yarns being 
disposed to leave straight open channels extending en 
tirely through the tie areas, and wicking material dis 

A. 
posed in and extending along said channels, said fabric, 
the space between said plies in the tie yarn areas and 
said wicking material being impregnated with a thermo 
setting resin, said fabric being folded along said stripes 

5 and said resin being in the heat set and cured state. 
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