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ABSTRACT OF THE DISCLOSURE 
A fabric having first and second warp yarns of differ 

ent breaking strength. The percentages of crimp of each 
being chosen of such magnitude that both said first and 
said second warp yarns will substantially simultaneously 
reach their individual breaking loads when an increasing 
tensile load is applied to the fabric so that the fabric 
exhibits optimum tensile strength characteristics for the materials employed. 

This invention is directed to an improved belting fabric. 
More specifically, this invention is directed to an im 

proved fabric for use in reinforced belting such as con 
veyor belts, elevator belts, transmission belts, and the like. 

It is a principal object of this invention to provide a 
belting fabric having primary strength and binder Warps 
of different characteristics yet arranged in Such a manner 
as to provide optimum fabric tensile strength for the ma terials employed. 

It is another object of this invention to provide a fabric 
of the above type in which the primary and the binder 
warps consist of different materials. 

It is a further object of the invention to provide a 
fabric of the above characteristics which has a greater 
part of its surface composed of material which readily 
adheres to rubber or the like. 

Still another object of the present invention is to pro 
vide a fabric having the above characteristics which is 
relatively simple and economical to produce and, in fact, 
may be woven on existing looms with a minimum of equipment modification. 
A concomitant object of this invention is to provide 

a belt construction with a single ply fabric carcass there 
by avoiding the danger of ply delamination or separation. 
The manner in which the invention accomplishes the 

foregoing objects, as well as additional objects and ad 
vantages, will be apparent from the following detailed 
description, which is intended to be read with reference 
to the accompanying drawing, wherein: 

FIG. 1 is a plan view of a portion of the belting fabric 
constructed according to this invention; 

FIG. 2 is a cross-sectional view taken along line 2-2 
of FIG. 1 in the direction of the arrows and illustrating 
the fabric components on an exaggerated scale; 

FIG. 3 is a perspective partial view of a conveyor belt 
reinforced with the fabric of the present invention. 

Briefly, the belting fabric 1 of this invention is made 
up of a plurality of interwoven yarns extending generally 
lengthwise and crosswise, respectively, of the fabric, with 
the yarns which extend in lengthwise direction compris 
ing a first group of slightly crimped or basic warp yarns 
2 and a second group of warp yarns 3 having a substan 
tially higher crimp than said first group of warp yarns. 
The yarns of the first group 2 may consist of the same 
or a different material than the yarns of the second group 
3, and have a break strength characteristic substantially 
different from those of the second group. All of the yarns 
are interwoven in such a manner that substantially all 
of warp yarns 2 and 3, will substantially simultaneously 
reach their individual break load in response to applica 
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tion, in lengthwise direction, of increasing tensile load to 
the fabric. The fabric 1 will, therefore, exhibit optimum 
tensile strength characteristics for the yarn materials em ployed. 
In its preferred embodiment, the invention takes the 

form of a belting fabric having a plurality of slightly 
crimped warp yarns 2 alternating with a plurality of 
relatively highly crimped warp yarns 3, the latter inter 
locking a plurality of straight laid wefts 4 extending Sub 
stantially crosswise with respect to the belting fabric and 
positioned above and below the warps 2 in nonopposi 
tion in the fabric. While, in the preferred structure of 
the fabric, alternate warps have little and Substantial 
crimp, respectively, i.e., warp yarns 2 have relatively 
little crimp while warp yarns 3 have a substantially higher 
crimp, other arrangements are clearly within the Scope 
of the present invention. For example, there may be two 
warp yarns woven with little crimp for each warp yarn. 
with substantial crimp, or vice-versa. The crimp of the 
warp yarns 2 should be in the range of 4% to 12%, 
while the warp yarns 3 have a crimp in the range of 
from 25%-100%. In the preferred embodiment the crimp 
of warp yarns 2 is in the range of 5 to 8% while the 
crimp of warp yarns 3 is less than 100% and preferably 
between 25 and 75%. The crimp is considered as being 
the increase of length of a yarn which has been removed 
from the fabric and straightened (without stretch) over 
the length of that yarn when in the fabric, expressed as 
a percentage of the length in the fabric. 
The following is an example of a woven fabric accord 

ing to the invention and suitable for use in a conveyor belt. 
MATERIAL 

Warp yarn (2) 
Type --------------------. Type 6 Allied Chemical. 
Denier ------------------- 840/5. 
Filament ----------------- 136 filament. 

Warp yarn (3) 
Type --------------------- 18.7 ends per inch. 
Staple -------------------- 7.14/6 Cotton. 
Preparation --------------- 1 1/32'. 

Weft (4) 
Type --------------------- 18.7 ends per inch. 
Denier ------------------- Type 702 Du Pont. 
Preparation --------------- 840/6 HS Type 702 RFL. 

140 filament 
Picks/inch 13.8. 

Construction 
Weave: plain weave preferred. 
In the preferred embodiment the warp yarns 2 consist 

of continuous filament nylon yarn and the warp yarns 3 
consist of cotton yarn. As shown in FIG. 2, adjacent warp 
yarns 2, 3 pass on opposite sides of each weft thread 4. 
The belting fabric of this invention possesses the unique 

characteristic of having basic and binder warp yarns so 
constructed and arranged that while they may be of dif 
ferent materials, different cross-section, etc., nevertheless, 
both contribute to the extent of their individual maximum 
tensile strength, when a load nearing the tensile break 
load of the fabric is applied to the latter. Thus, the con 
struction of the fabric is such that both the binder and 
basic warp yarns will substantially simultaneously reach 
their individual break loads so that the breaking strength 
of the fabric, in lengthwise direction, will be a maximum. 
As an example a fabric was woven with 5% basic 

warp crimp and 45% binder crimp. The basic warp was 
nylon and the binder was cotton. The nylon yarn had 
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20% stretch at break and the cotton yarn had 10% 
stretch at break. In 10' of fabric the 10.5' of nylon yarn 
stretched to approximately 12.6' at the fabric break load, 
while, in the same 10' of fabric the binder cotton yarn 
14.5' in length stretched to approximately 15.95' at 
fabric break load. The above yarns broke in the fabric 
at the same time. 
As used herein, the term loading capability of yarn is 

the ability of a particular yarn or group of yarns to 
resist a tensile load applied thereto. The term is intended 
to include such factors as, for example, elastic deform 
ability, i.e. stretchability, of the yarn. A more stretchable 
warp yarn will not “load' as rapidly as a less Stretchable 
warp yarn of the same diameter, same tensile strength, 
and same length in the same fabric, when a tensile load 
is applied to the fabric. The “loading capability' of such 
yarns will therefore be different. According to the present 
invention there are provided, at least two groups of Warp 
yarns which, while having a different “loading capability' 
and thus loading at different rates when a tensile load is 
applied to the belting fabric, reach their individual break 
ing loads at substantially the same time or at Substan 
tially the same amount of elongation of the belting. The 
materials and the crimp levels of the basic and the binder 
warps are chosen in such a manner that both series of 
warps will break at approximately the same fabric load 
level, thereby providing an optimum belting fabric, i.e., 
one having maximum tensile strength for the materials 
employed. The substantially straight laid, crosswise ex 
tending, wefts 4 are preferably positioned alternately on 
opposite sides of a central plane, with the basic warps 2 
extending therebetween substantially in the region of such 
central plane. Each of the wefts, 4 has a first portion lo 
cated in the region of the central plane and a second por 
tion spaced from such plane. The basic warps 2 engage 
the wefts at the first portions thereof while the binder 
warps engage the opposite, or Second, portions of the 
wefts. With the particular plain weave shown in FIGS. 
1 and 2, the basic and binder warps cross each other in 
Space substantially at their respective points of intersec 
tion with the aforesaid plane, which may also be the neu 
tral plane of the fabric. 

Various methods of treatment may be employed to 
bring about the differential degrees of crimp in the warp 
yarns. As an example, when the warp yarns are of suit 
ably different materials as outlined above, they may all 
be subjected to the same degree of tension during weav 
ing with the result that those yarns with the lesser re 
covery, after release of the tension (for example staple 
yarn), will have greater crimp than those with greater 
recovery. Differential recovery of the yarn subjected to 
the same tension may also be obtained by the use of yarns 
of different twist. 
The preferred method to obtain the desired warp yarn 

crimps is to meter the required basic warp length and 
binder warp length during the weaving process. The basic 
and binder beams are each geared to deliver a specified 
length for each pick of the loom. The gearing is arranged 
to give the desired relative crimps in the fabric. 

Alternatively the result may be obtained by heat or 
moisture treatment during or after weaving in order to 
obtain a differential shrinkage of the yarns. For instance, 
in the case of fabric having warp yarns composed of 
fibers of coarse cotton and continuous filament nylon, 
respectively, the woven fabric may be subjected to steam 
ing to cause the nylon portion thereof to shrink. It is, of 
course, not essential that a plain weave be used, nor that 
the two kinds of warp yarns are equal in number. 

Evidently, similar results may be achieved by weaves 
other than the one specifically illustrated. Also, accentu 
ation of the crimp of certain of the warp yarns of the 
fabric relative to the other yarns thereof can be effected 
not only by those expedients mentioned heretofore but 
also by others well-known to the art. 
Although it is preferred to use synthetic fibers such as 
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4. 
nylon, viscose, rayon, Dacron (polyester), and Fortisan 
(acetate rayon) for the primary warp yarns, the weft and 
the binder warps, natural fiber such as cotton may also 
be employed. Wire strands or glass fibers may also be 
employed for the fabric components. 
The belting fabric according to the present invention 

is usually not employed as a belt per se but is first im 
pregnated and covered with an elastomeric material usually 
in the form of layers adhered to one or both sides of the 
fabric. In the belt shown in FIG. 3, the reinforcement 1 
is covered on each side with a layer 5 of polyvinylchlo 
ride. The alternate (binder) warp yarns 3 having a sub 
stantially greater percentage of crimp than the basic warp 
yarns 2 accordingly provide, on each side of the fabric 
1, ribs 6 which extend crosswise of the belt and provide 
large surfaces of fabric material which is readily adher 
able to rubber or other plastic material comprising the 
layers 5. The weft threads 4 also extend crosswise and 
form the cores of the ribs 6. Other suitable elastomeric 
materials for use in forming the layers 5 include natural 
rubber, synthetic rubbers such as polyurethane rubbers, 
styrene-butadiene rubbers, butyl rubber, etc. Prior to ad 
hering the elastomeric covering layers 5, the belting fab 
ric is usually processed for adhesion. Such adhesion 
processing is well-known in the art and need not be de 
scribed herein. It should be noted however that with the 
use of proper materials, for example cotton, for the binder 
yarns 3, substantial ribbed surface portions 6 providing 
excellent strength adhesion properties to rubber are pro 
vided while these very same binder yarns 3 add whatever 
tensile strength characteristics they may possess, to those 
of the primary yarns 2, to provide a fabric according to 
the present invention, which exhibits the maximum tensile 
strength possible for the materials employed. 
While the preferred form of this invention has been 

described herein, it will be understood that changes in 
details thereof may be made without departing from the 
spirit of this invention, and it is intended to cover all 
those changes which come within the scope of the ap 
pended claims. 

Having thus described this invention, what is claimed 
and desired to be protected by Letters Patent is: 

1. In a woven fabric, in combination, a plurality of 
first warp yarns having a given breaking strength and a 
predetermined first percentage of crimp in the fabric in 
the range of 4% to 12%; and a plurality of second warp 
yarns having a breaking strength different from said given 
breaking strength and having a predetermined second per 
centage of crimp in the fabric Substantially greater than 
said first percentage but not in excess of 100%, each of 
said percentages of crimp being chosen within said ranges, 
respectively, of Such magnitude that both of said warp 
yarns of different breaking strength will substantially si 
multaneously reach their individual breaking loads in re 
sponse to the application of increasing tensile load to the 
fabric whereby the fabric exhibits optimum tensile strength 
characteristics for the materials employed. 

2. A woven fabric according to claim , wherein said 
first percentage of crimp is in the range of 5-8% and said 
second percentage of crimp is in the range of 25-75%. 

3. A woven fabric according to claim 1, wherein said 
first warp yarns having the lesser crimp are made from 
continuous filament yarn and said second warp yarns hav 
ing the greater crimp are made from staple yarn. 

4. A woven fabric according to claim 3, wherein the 
warp yarns having the lesser crimp are made from con 
tinuous filament nylon yarn. 

5. A woven fabric according to claim 3, wherein the 
warp yarns having the greater crimp are made from 
cotton. 

6. A woven fabric according to claim 1, further com 
prising a plurality of Substantially straight, substantially 
parallel weft yarns arranged on opposite sides of said first 
warp yarns. 

7. A woven fabric according to claim 1, wherein indi 
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vidual ones of said plurality of first and plurality of sec 
ond warp yarns extend in planes which are substantially 
parallel with respect to each other and substantially nor 
mal with respect to said weft yarns. 

8. A woven fabric according to claim 7, wherein said 
first and second Warp yarns are interlaced with said weft 
yarns so as to provide on opposite sides of the fabric a 
Surface contour of alternating ribs and grooves extending 
transversely with respect to said warp yarns. 

9. A woven fabric according to claim 1, and particularly 
suitable as a reinforcement for belting further comprising, 
a plurality of weft yarns, 
said first warp yarns interwoven with said weft yarns 
and 

said second warp yarns also interwoven with said weft 
yarns. 

10. A woven fabric according to claim 9 wherein, 
alternate ones of said weft yarns are located substantially 
on one side of a given plane, each of said latter yarns 
having a first portion adjacent said plane and a second por 
tion spaced from said plane, the remaining ones of said 
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weft yarns being located substantially on the other side 
of said plane and each thereof having a first portion ad 
jacent said plane and a second portion spaced from said 
plane, said first warp yarns engaging said first portions of 
said weft yarns, while said second warp yarns engage said 
second portions of said weft yarns. 
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