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ABSTRACT OF THE DISCLOSURE 
The double knit fabric has a ?rst set of alternating 

wales forming the reverse side of the fabric. Each course 
has ?rst and second yarns. iIn the front Wales the yarns 
are knitted in a random fashion, with the ?rst yarn in each 
course having a knit stitch when the second yarn has either 
a tuck stitch or a welt stitch and having either a tuck 
stitch or a welt stitch when the second yarn has a knit 
stitch. ‘One set of the ?rst yarns or the second yarns has 
more knit stitches than the other set in the front wales, 
and one set has a longer average knit stitch length than the 
other set in the front wales. In the reverse side wales, the 
?rst and second yarns have knit stitches in even numbered 
wales in even numbered courses and in the odd numbered 
wales in odd numbered courses, and either tuck or welt 
stitches in the remainder. 

-___ 

This invention relates to a double knit fabric. In one ‘ 
aspect the invention is directed to a double knit fabric 
made with untextured yarn, but having the appearance of 
having been prepared with textured yarn. 

It has been customary to utilize textured yarns in the 
manufacture of double knit fabrics to achieve greater 
degree of covering for a given weight of fabric and to pro 
vide a softer hand than would be obtained with the un~ 
textured yarn. However, the texturing of the yarn involves 
an additional processing step and increases the cost of the 
yarn. 

In accordance with the invention, it has now been dis 
covered that a double 'knit fabric having the appearance 
of being formed of textured yarn can be prepared with an 
untextured yarn. 

Accordingly, it is an object of the invention to provide a 
new and improved double knit fabric. Another object of 
the invention is to reduce the cost of a double knit fabric. 
Yet another object of the invention is to utilize untextured 
yarn to produce a double knit fabric having the appear 
ance of having been formed with textured yarn. 

Other objects, aspects and advantages of the invention 
will be apparent from a study of the speci?cation, the 
drawings and the appended claims to the invention. 

In the drawings, FIG. 1 is a schematic representation 
of a theoretical stitch construction of a double knit fabric 
in accordance with the invention, with the stitches being 
expanded laterally to show both the face stitches and the 
reverse side stitches. FIG. 2 is a pattern diagram of the 
face stitches formed by the cylinder needles and the re 
verse side stitches formed by the dial needles in making 
the portion of the fabric illustrated in FIG. 1 on a circu 
lar knitting machine. FIG. 3 is a photographic reproduc 
tion of a‘v double knit fabric prepared in accordance with 
the present invention. 'FIG. 4 a pattern diagram of the 
face stitches formed by the cylinder needles and the re 
verse side stitches formed by the dial needle in making 
a fabric on a circular knitting machine in accordance with 
another embodiment of the invention. 

Referring now to the drawings in detail and to FIGS. 
1- and 2 in particular, there is illustrated a fabric swatch 
twelve courses high and sixteen wales wide. This can 
constitute the complete repeat pattern for the fabric or 
only a portion of the repeat pattern. While the stitch pattern 
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for the face is random within the repeat pattern, it is still 
desirable that the repeat pattern comprises at least twelve 
courses and at least fourteen wales to minimize any per 
ception by a human eye of the existence of the repeat 
pattern. It is presently preferred to employ a repeat pat 
tern of at least 36 courses and at least 28 wales, and more 
preferably at least 48 courses and ‘at least 56 wales to 
further minimize any perception of a repeat pattern. The 
number of wales in the repeat pattern will generally be de 
termined by the number of needles or a factor of the 
number of needles in the cylinder. The number of courses 
in the repeat pattern will be determined by the pattern 
generating device, for example a Jacquard mechanism 
utilizing pattern wheels, punched discs, punched cards, 
perforated rolls, programmed tape, or electronic pro 
gramming. 
The wales C1, C2 . . . C8 formed by the cylinder needles 

alternate the fabric with the wales D1, ‘D2 . . . D8 formed 
by the dial needles. Thus, each cylinder wale in the interior 
of the fabric is positioned between two dial wales. In the 
?nished fabric the set of cylinder wales are in a plane 
parallel to the set of dial wales, and the fabric contracts 
laterally so that the set of cylinder wales contact each 
other to form the face of the fabric and the set of dial 
wales contact each other to form the reverse side of the 
fabric. 
Each course comprises a ?rst, or odd numbered feed, 

yarn and a second, or even numbered feed, yarn. The 
stitch pattern for the ?rst yarns is random for the cylinder 
wales, and the stitch pattern in the cylinder wales for the 
second yarn in any course is the reverse of the stitch 
pattern of the ?rst yarn of the same course. Thus, in each 
course the ?rst yarn has knit stitches formed therein at 
randomly selected cylinder wales and has welt stitches 
formed therein at the remaining cylinder wales. The 
second yarn has welt stitches at the randomly selected 
cylinder wales at which the corresponding ?rst yarn has 
knit stitches, and has knit stitches at the remaining cyl 
inder wales. While the fabric represented in FIGS. 1 
and 2 utilizes only knit and welt stitches, it is within the 
contemplation of the invention to employ tuck stitches 
instead of the welt stitches in the cylinder wales as used 
herein and in the claims, the term “special stitch” means 
either a tuck stitch or a welt stitch. 
To enchance the textured appearance, the knit stitches 

in the cylinder wales of one of the set of yarns and the set 
of second yarns constitute at least 55 percent of the total 
knit stitches of the two sets of yarns in the cylinder wales. 
In the repeat pattern of FIGS. 1 and 2, there are 57 knit 
stitches for the odd numbered feed (?rst) yarns in the 
cylinder wales and only 39 knit stitches for the even num 
bered feed (second) yarns in the cylinder wales. Thus, the 
set of ?rst yarns has 59.4% of the total knit stitches‘ in 
the cylinder wales. 
The textured appearance of the ‘fabric is further aug 

mented by a disparity of the height, or length, of the 
knit stitches. It is presently preferred that the average 
stitch length of the knit stitches in the group of odd 
numbered feed (?rst) yarns or the group of even num 
bered feed (second) yarns be longer than the average 
stitch length of the knit stitches in the other group. 
The variation in stitch length causes unbalanced ten 
sions on the knit stitches of different length as the fabric 
is knitted, resulting in a distortion of the shape of a 
particular loop of greater or lesser length and of the 
shape of its immediate neighbors. Although the stitch 
length of a particular loop will change upon its being 
released by the knitting mechanism, as a result of the 
distortion due to the unbalanced forces between it and 
its neighbors, the relative signi?cance of the variation 
in stitch length in the ?nal fabric can be determined 
by noting the variations in the stitch length in the un 
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distorted pattern. Thus, in FIG. 2, the knit stitches for 
feed number 1 have a relative, undistorted length of 
1, 3, O, 0, 1, 2, 0, 3, 1, 0, 0, 3, 1, 2, O, and 3 for wales 
D1, C1, D2, C2, D3, C3, D4, C4, D5, C5, D6, C6, 
D7, C7, D8, and C8, respectively. The knit stitches for 

4 
for example, acrylonitrile polymers and copolymers; poly 
arnides, such as polyhexamethylene adipamide, polycapro 
amide, poly(meta-phenylene isophthalamide), and co 
polyamides; polyesters, such as polypivalolactone, poly 
ethylene terephthalate, and copolyesters prepared from 0 

‘feed number 2 have a relative undistorted length of 3, glycols and terephthalic and isophthalic acids; polyole?ns, 
0, 0, l, 3, 0, 0, 0, 3, l, 0, 0, 3, O, 0, and O for Wales such as polyethylene, and ethylene copolymers, poly 
Dl, C1, D2, C2, D3, C3, D4, C4, D5, C5, D6, C6, propylene and propylene copolymers; polybeazimidazole; 
D7, C7, D8, and C8, respectively. Similarly, it is desir- copolymers of acrylonitrile with small amounts of co 
able that for each yarn the average stitch length for 10 polymerizable monomers such as methyl methacrylate or 
the knit stitches in the cylinder ‘Wales be different from vinyl acetate; and the like. Although it is presently pre 
the average stitch length for the knit stitches in the ferred that all of the yarns in the fabric have the same 
dial wales. The relative undistorted stitch lengths for color, yarns of two or more colors can be employed. 
the full repeat pattern of FIGS. 1 and 2 are set forth The denier of each yarn can vary with the type of fabric 
in the following table. 15 desired. Generally the yarn denier will be in the range 

TABLE I 

Average knit Total knit Total knit 
Knit stitch length stitch length stitch length stitches 

Feed Cylinder wales Dial wales 

C1 02 c3 c4 c5 C6 C7 C8 D1 D2 D3 D4 D5 D6 D7 D8 Cyl. Dial Odd Even Odd Even 
wales wales feeds feeds feeds feeds 

0 1 0 0 1 0 0 o 3 0 3 0 3 0 3 1.0 3 ______ .. 15 ______ .. 7 
3 0 2 3 0 2 2 0 1 0 1 0 1 0 1 2.4 1 16 ...... .. 9 ______ __ 
0 0 1 0 2 0 1 3 0 3 0 3 0 3 0 1.33 3 ______ .. 16 ______ _. 7 
2 3 0 2 0 2 0 1 0 1 0 1 0 1 0 2.4 1 16 ...... .. 9 ______ _. 
1 0 0 1 0 1 0 0 3 0 3 0 3 0 3 1.0 3 ...... _. 15 ______ .. 7 
6 2 3 0 3 0 3 0 1 0 1 0 1 6 1 2.6 1 17 ______ .. 9 ______ ._ 
0 1 0 0 0 2 0 3 6 3 0 3 6 3 6 1.33 3 ______ __ 16 ...... _. 7 
3 0 2 3 2 0 2 1 0 1 0 1 0 1 0 2.4 1 16 ______ .. 9 ______ _. 
1 0 1 0 1 0 0 6 3 0 3 0 3 0 3 1.25 3 ...... .. 17 ______ .. 3 
0 3 0 2 0 3 2 0 1 0 1 0 1 0 1 2.5 1 14 ______ _. 3 ...... _. 
0 1 0 1 0 0 1 3 0 3 0 3 0 3 0 1.0 3 ...... ._ 15 ...... _. 7 
3 0 3 0 3 2 0 1 0 1 0 1 0 1 u 2.3 1 1s ______ .. 9 ...... ,_ 
1 o 0 2 0 1 0 0 3 0 3 0 3 0 3 1.33 3 ...... _. 16 ______ __ 7 
0 3 2 0 2 0 3 0 1 0 1 0 1 0 1 2.4 1 16 ...... __ 9 ______ __ 
0 1 1 0 1 0 1 3 0 3 0 3 0 3 0 1.0 3 ...... __ 17 ______ .. 9 
3 0 6 3 0 3 0 1 0 1 0 1 0 1 o 3.0 1 13 ...... ._ 7 ...... ._ 
6 2 0 1 0 0 2 0 3 0 3 0 3 0 3 1.67 3 ...... __ 17 ...... _. 7 
2 0 3 6 3 2 0 0 1 0 1 0 1 0 1 2.6 1 17 ______ .. 9 ...... .. 
1 0 0 2 0 1 0 3 0 3 0 3 0 3 0 1.33 3 ...... ._ 16 ______ __ 7 
0 3 2 0 2 0 3 1 0 1 0 1 0 1 0 2.4 1 16 ...... _. 9 ______ __ 
0 o 1 0 1 0 1 0 3 6 3 0 3 0 3 1.0 3 ...... .. 16 ______ ._ s 
3 2 0 3 0 3 0 0 1 0 1 6 1 0 1 2.75 1 15 ...... .. 8 ...... _. 
1 0 0 1 0 0 0 3 0 3 0 3 0 3 0 1.0 3 ...... __ 14 ______ ._ 6 
0 2 3 0 3 2 3 1 0 1 0 1 0 1 0 2.67 1 20 ______ .. 10 ...... ._ 

194 190 105 37 
Total _______________________________________________________________________________________________________________ ._ 

While the average relative undistorted knit stitch length 
for knit stitches in the cylinder wales is different from 
the average undistorted knit stitch length for the knit 
stitches in the dial Wales for each of feed yarns 1—24, 
it is within the contemplation of the invention for some 
of the yarns to have equal averages for the cylinder 
and dial wales. However, at least a majority of the 
yarns, and preferably at least 80 percent, of the yarns 
have unequal average knit stitch lengths for the cylin 
der and dial Wales. The average relative undistorted knit 
stitch length for the group of odd numbered feed (?rst) 
yarns is 194/105 or 1.85, ‘while the average relative 
undistorted knit stitch length for the group of even 
numbered feed (second) yarns is 190/87 or 2.18. 
As illustrated in FIGS. 1 and 2, the ?rst and second 

yarns of the even numbered courses have knit stitches 
in each of the even numbered dial ‘Wales and welt stitches 
in each of the odd numbered dial wales. Similarly the 
?rst and second yarns of the odd numbered courses have 
knit stitches in each of the odd numbered dial wales 
and welt stitches in each of the even numbered dial 
Wales. However, it is within the contemplation of the 
invention to utilize tuck stitches instead of the welt 
stitches. Since the stitch pattern for the cylinder stitches 
is random both from course to course and from Wale 
to wale, the designation of the courses and wales for 
the dial pattern as even and odd is only for convenience. 

While the yarns have been illustrated in FIG. 1 as 
mono?laments for sake of simplicity, it is within the 
scope of the invention to employ any known substan— 
tially compact, unbulked yarn of natural or synthetic 
material, whether mono?lament, multi?lament, continu 
ous ?lament, staple, or blend of continuous ?laments 
and staple. Synthetic yarns which can be employed include 
linear condensation polymers or linear addition polymers, 

55 
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of 70 to 200, and with multi?lament yarn the d.p.f. will 
usually be in the range of 2 to 5. 

Referring now to FIG. 3, the photographic reproduc 
tion is of the face side of the ?nished fabric. This fabric 
has a repeat pattern of 36 courses by 112 Wales. Each 
yarn is 140/68 polyester continuous ?lament yarn with 
approximately 0.5 t.p.i., in a compact, unbulked, non 
textured form. The fabric was made on a Wildt Mellor 
Bromley Ltd. circular double knit machine, Type 8/RJ, 
having a thirty inch diameter cylinder, and employing 
18 dial needles to the inch and 18 cylinder needles to 
the inch. The stitch pattern for the dial needles utilized 
only knit and welt stitches in the pattern illustrated in 
FIG. 2. The stitch pattern for the cylinder needles utilized 
only knit and welt stitches in a random selection from 
course to course and from Wale to 'wale. The fabric 
was then dyed, tumble dried and heat set. The ?nished 
fabric had a weight of approximately 6 ounces .per square 
yard. The knit stitches in the face wales of one set of 
alternatingly numbered yarns constituted approximately 
60 percent of the total number of knit stitches in the 
face wales. The average stitch length of the knit stitches 
in the face wales Was greater than the average stitch 
length in the reverse side wales. One set of alternatingly 
numbered yarns had a greater average stitch length than 
the other alternatingly numbered yarns. 

Reasonable variations and modi?cations are possible 
within the scope of the foregoing disclosure, the draw 
ings and the appended claims to the invention. 
What is claimed is: 
1. A double knit fabric having the appearance of hav 

ing been prepared with textured yarn; knitted with sub 
stantially compact, unbulked yarn with a repeat pattern 
of at least 12 courses and at least 14 wales; 

a ?rst set of alternating wales forming the face of 
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said fabric, and a second set of alternating wales 
forming the reverse side of said fabric, each interior 
wale of said ?rst set of alternating wales being po 
sitioned between two wales of said second set of 
alternating ‘wales; 

each course comprising a ?rst yarn and a second yarn, 
each said ?rst yarn having knit stitches formed therein 
at randomly selected wales in said ?rst set of alter 
nating wales and having special stitches formed 
therein at the remaining wales in said ?rst set of 
alternating wales, each said second yarn having spe 
cial stitches at said randomly selected wales in said 
?rst set of alternating wales and having knit stitches at 
said remaining wales in said ?rst set of alternating 
wales; and one of (a) the knit stitches of said ?rst 
yarn in said ?rst set of alternating wales and (b) 
the knit stitches of said second yarn in said ?rst set 
of alternating wales constituting at least 55 percent 
of the knit stitches in said ?rst set of alternating 
wales; 

said ?rst yarn in each of the courses forming a ?rst 
group of yarns, said second yarn in each of the 
courses forming a second group of yarns, the average 
relative undistorted stitch length of the knit stitches 
in one of said ?rst and second groups of yarns being 
longer than the average relative undistorted stitch 
length of the knit stitches in the other of said ?rst 
and second groups of yarns; the average relative un 
distorted stitch length of the knit stitches in a given 
yarn in a given course being greater for one of 
said ?rst and second sets of alternating wales than 
for the other of said ?rst and second sets of alter 
nating wales for at least a majority of the yarns in 
the fabric; 

the ?rst and second yarns of the even numbered courses 
having knit stitches formed therein in the even wales 
in said second set of alternating wales and special 
stitches formed therein in the odd wales in said sec 
ond set of alternating wales, the ?rst and second yarns 
in the odd numbered courses having special stitches 
formed therein in the even wales in said second set 
of alternating wales and having knit stitches formed 
therein in the odd wales in said second set of alter 
nating wales. 

2. A double knit fabric in accordance with claim 1 
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6 
wherein said repeat pattern has at least 36 courses and 
at least 28 wales. 

3. A double knit fabric in accordance with claim 2 
wherein the average relative undistorted stitch length of 
the knit stitches in said second group of yarns is longer 
than the average relative undistorted stitch length of the 
knit stitches in said ?rst group of yarns, and wherein said 
knit stitches of said ?rst group of yarn in said ?rst set 
of alternating ‘wales constitute at least 55% of the knit 
stitches in said ?rst set of alternating wales. 

4. A double knit fabric in accordance with claim 3 
wherein the stitches in each said ?rst yarn at said remain 
ing wales and the stitches in each said second yarn at 
said randomly selected wales are welt stitches. 

5. A double knit fabric in accordance with claim 3 
wherein the stitches in each said ?rst yarn at said remain 
ing wales and the stitches in said second yarn at said 
randomly selected wales are tuck stitches. 

6. A‘ double knit fabric in accordance with claim 1 
wherein all of said ?rst and second yarns are substantially 
the same color. 

7. A double knit fabric in accordance with claim 1 
wherein the stitches in each said ?rst yarn at said remain 
ing wales and the stitches in each said second yarn at said 
randomly selected wales are ‘welt stitches. 

8. A double knit fabric in accordance with claim 1 
wherein the stitches in each said ?rst yarn at said remain 
ing wales and the stitches in each said second yarn at 
said randomly selected wales are tuck stitches. 
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