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This invention relates to absorbent pads and covers 
therefor and more particularly to absorbent pads having 
warp knit fabric covers. 
Absorbent pads, such as sanitary napkins, have been 

provided with warp knit fabrics to cover and confine the 
absorbent components of the pad and to provide tabs 
which extend beyond the absorbent components for at 
taching the pad in position on the =body of the wearer. 
While such knit fabrics have been so used, the various 
types used heretofore have one or more disadvantages. 
When subjected to tension in the direction of their warp, 
knit fabrics of conventional form have a tendency to 
stretch and to simultaneously neck down transversely, 
causing the pad covered by the fabric to become squeezed 
and distorted and thus aifect the pad’s shape and absorb 
ing characteristics. The stretching of the fabric also often 
results in its becoming loose whereupon it sags and moves 
out of contact with the elements covered by the cover. 
This is undesirable in those applications, as in sanitary 
napkins, where, for good fluid absorbency and iluid trans 
fer, it is desired to maintain the cover and the inner com 
ponents in intimate face to face contact. Other types of 
knit fabrics tend to lose their open-mesh knit structure and 
to gather and bunch along warps when subjected to warp 
wise tension, forming groupings of threads which are 
comparatively stiif and uncomfortable when placed direct 
1y against the body, as in the case of sanitary napkins. 
Still other fabrics unravel and run when subjected to 
tensile stresses or when attached by means of a clasp or 
pin. And others designed to overcome some of the above 
mentioned disadvantages lack the hand and softness of the 
type desired in a pad which is to be placed in direct con 
tact with the body. 

It is an object of this invention to provide an absorbent 
product, such as a sanitary napkin, having a cover in the 
form of an open mesh warp 'knit .fabric capable of With 
standing in a warp-wise direction those tensile stresses nor 
mally encountered in use without elongating or stretching 
appreciably. It is another object of this invention to pro 
vide a fabric which has transverse stretch lso that when it 
is applied to the other components forming an absorbent 
pad, a smooth and intimate contact between the cover and 
the other components may tbe obtained. It is `another ob 
ject of this invention to provide an absorbent pad having 
'a warp knit cover which does not neck down appreciably 
when subjected to tension in the direction of its warp, 
which is soft, which has good hand and which is comfort 
'able when placed in contact with the body of the wearer. 
It is a furtherobject of this invention to provide an ab 
sorbent pad and cover therefor which is of open-mesh 
knit construction, which has good tensile strength, and 
which does not unravel and run continuously in a wale 
wise direction when attached in position as by pinning or 
being secured to a clasp. It is a still further object of this 
invention to provide an absorbent pad and a knit fabric 
cover therefor which tends to retain its open mesh struc 
ture Vwhen subjected to tension. 
The foregoing :and other objects of the invention may 

_be accomplished =by providing a warp knit fabric, prefer 
ably hydrophobic, having threads in a back warp in the 
form of spaced, substantially parallel loops or chain links 
extending in a Wale-wise direction and threads in a front 
yvarp extending in a course-wise direction alternately de 
flected left and right with respect to the back warp and 
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forming looped stitches which are engaged in between ad 
jacent back warps in interlacing relationship with loops of 
adjacent threads in the front Warp similarly arranged. 
Each thread passes through a loop in a back Warp in one 
direction and then returns through another loop in the 
same warp in the opposite direction and then forms an in 
terlacing loop with an adjacent, similarly looped thread 
in between the said back warp and an adjacent back warp. 
After passing'alternately back and forth through loops in 
a b_ack warp, the thread is deflected back again through 
the back warp and is then passed through the loops of one 
or more adjacent back warps. By alternately threading the 
threads in the front warp through one and then through 
more than one adjacent back warps, and also by stagger 
ing the arrangement of the interlacing loops in some of 
the wales, continuous running of the ̀ fabric in a Wale-wise 
direction is eliminated. In addition, due to the nature of 
the weave, an open mesh fabric having good softness and 
good hand is obtained. When such a fabric is subjected 
to tension in the direction of its back warp, the threads, 
particularly the threads in the front warp, do not slide and 
bunch up on the back warps, but instead tend to remain 
in position and retain the net-like open mesh construction 
of the fabric. 
_ Reference is made to the accompanying drawings where 
1n: 

FIG. 1 is a perspective view of a sanitary napkin in 
corporating the invention; 

FIG. 2 is a sectional view of FIG. 1 taken along lines 
2_2; 

FIG. 3 is a view, on a greatly enlarged scale, of the 
preferred form of fabric incorporating the invention and 
illustrates the knit pattern of the fabric; and 

FIG. 4 is a conventional diagrammatic view of the stitch 
pattern of the fabric of FIG. 3. 

Referring to FIG. 3, there is shown a two-bar open 
mesh tricot knit fabric 1 having spaced, substantially par 
allel back warps 2, 2', 2”, etc., of threads in the form of 
loops or chain stitches and a front warp of threads which 
are deflected left and right through the back warps. Re 
ferring to thread a which forms part of the front warp, 
beginning at b, the thread extends upwardly and to the 
left, and is then reversed upon itself to form a loop c 
to the left of back warp 2 in the space 3 in between Warp 
2 and the adjacent back warp 2', spaced to the left thereof. 
After forming the loop, the thread passes to the right 
through loop d in _the back warp 2 and then extends up 
wardly and to the right and is then reversed upon itself to 
form another loop e on the right side of the warp 2 in 
the space 4 between the warp 2 and the adjacent back 
warp 2" on its right. After forming the loop e on the 
right side of warp 2, the thread is passed back to the left 
through loop f in warp 2 adjacent to and above the loop 
d through which it was first passed. The thread then con 
tinues through loop f to and through a loop g in the ad 
jacent warp 2’ on the left of warp 2. After so extending, the 
thread is reversed upon itself to form a loop h in the space 
5 in between the said ñrst adjacent back warp 2’ and the 
next adjacent back warp 2"’ on the left of warp 2’ and is 
then passed through `a loop i in warp 2’ adjacent to and 
above the loop g -iirst passed therethrough. The thread then 
continues to warp 2 and is threaded through loop k in 
warp 2 above loop f and is returned upon itself to form a 
loop m between the said warp 2 and the warp 2" on the 
right thereof. The thread then is passed through loop n in 
warp 2 adjacent to and above loop k and the pattern re 
peated with the thread being deflected transversely and 
alternately through adjacent loops of single back warps 
and thence through the loops in adjacent back warps. Each 
of the loops formed by the threads in the front warp are 
interlaced with similar loops formed by similar threads 
likewise arranged with respect to -adjacent back warps. 
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The looping and defiecting of threads forming the front 
warp in the manner described above provides a pattern 
wherein the loops formed by thread a in space 4 on the 
right of warp 2 are «arranged in a regular and continuous 
pattern. However the loops formed by thread a on the left 
of warp 2 are staggered in a Wale-wise direction. Loop c 
formed on the left of warp 2 is in the space 3 in between 
warp 2 and warp 2’ on the left thereof. The next loop 
formed by thread a on the left of w-arp 2 is loop I1 in 
space 5 between warp 2’ and 2"', and not in space 3 as 
in the case of loop c. This pattern of interlaced loops on 
the left of warp 2 provides a Wale which will not run 
continuously in a Wale-wise direction. 

Continuous running of the fabric in space 4 between 
warp 2 and warp 2” is prevented because the thread a' 
on the right of thread a extends across warp 2 and warp 
2”, in the same manner that thread a extends across 
warps 2 and 2'. A stitch pattern for providing such a fabric 
is illustrated in FIG. 4 wherein the stitch pattern for the 
back warp is O-l, l-O, and the front warp l-0, 3_4, l-O, 
6-7 with the threading of each bar being 1 in 2 out. 

If the fabric starts to run in the direction of a Wale, 
the run does not continue throughout the Wale because 
the interlacing loops are not in continuous :arrangement 
throughout every Wale, or because adjacent threads form 
ing the front warp extend across those wales having inter 
lacing loops in continuous arrangement. Referring to 
FIG. 3, if the fabric starts to run in any particular wale, 
certain of the loops in the Wale become unlaced down the 
Wale. However, because there is not a continuous series 
of loops throughout certain of the wales, or because ad 
jacent looped threads extend across wales, the run is 
stopped las soon as the run encounters one of the threads 
extending across the Wale in which the run occurs. 
Further, if the fabric runs, the threads forming the front 
warp do not group around the back warps because they 
are not looped around them, but instead extend through 
the back warps and are interlaced with :adjacent looped 
threads. Consequently, the fabric tends to retain its soft, 
«open mesh structure because the interlaced loops are en 
gaged with each other between the back warps and not 
with the back warps themselves. 

If desired, the fabric may be so knit that the looped 
threads are deflected to each side of the back warps in a 
uniform manner, as for example in the manner illustrated 
in the drawings in spaces 3 and 5. Alternatively, the knit 
may be of the type to the right of warp 2 in space 4, with 
the threads from adjacent front warps extending across 
space 4 to prevent continuous running. The fabric illus 
trated combines both features. 
The fabric is especially suitable -as a cover for an ab 

sorbent pad, such as a sanitary napkin. Referring to FIGS. 
l and 2, a sanitary napkin 6 having an elongated, ab 
sorbent core 7, which may be of any suitable form and 
material, such as comminuted wood pulp fibers, tissue 
paper, wadding,’cotton, :and the like, is provided with a 
cover of the fabric 1 in the form of an envelope wrapped 
around the core and extending beyond the ends of the 
core to provide attaching tabs 8. The fabric is so ar 
ranged with respect to the core that the back warps 2, 
2', 2”', etc., extend in the direction of the length of the 
core. In view of the nature ̀ of the knit of the fabric, when 
the fabric is subjected to tension in a lengthwise direc 
tion, i.e., in the direction of the back warps 2, 2', 2”, 
etc., as when the napkin is attached in position by pinning 
or securing the tabs to clasps, the fabric sustains the 
tensile stresses imposed due to its construction and does 
not lengthen or elongate in this direction, thus permitting 
the napkin to be maintained in the desired intimate con 
tact with the body of the wearer. The fabric, due to its 
elasticity in a transverse direction may be maintained in 
intimate and conforming contact with the absorbent core. 
When the cover is applied to the pad during manufacture, 
it may be stretched slightly in an outwardly direction 
transversely to the direction of the back Warp and then 
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released to provide a conforming iit with the core. When 
the fabric is subjected to tension in a lengthwise direction, 
the fabric does not neck down but instead retains its orig 
inal open mesh knitted form, thus providing conform 
ability of the fabric to the core. Due to its Iopen mesh knit 
structure, iiuids placed on the surface of the fabric rapidly 
penetrate through the open mesh and are absorbed by the 
absorbent core below. 
The fabric also has a high degree of softness due to 

its ability to retain essentially its knitted form when 
subjected to tension in the direction of the back warps. 
The threads in the front warp which have the interlacing 
loops do not slide and gather or group along the back 
warps but instead are retained in their relatively fixed 
relationship with respect to each other, thereby main 
taining the open mesh knit structure. 
The pattern of alternating interlacing loops illustrated 

in the drawings is one wherein the threads of the front 
warp are alternately deflected back and forth through 
a single back warp and thence alternately back and forth 
through the single back warp and adjacent back warps 
in a repeat pattern. If desired, the arrangement 0f the 
looped threads may be modiñed in various ways as by 
passing through two and three adjacent »back warps and 
then forming the interlacing loops instead of passing 
through one 4and two back warps in the manner illus 
trated. Other alternatives include stitch patterns wherein 
the looped threads pass through one back wrap, and 
then through three or four, or through two back wraps 
and then through three, etc. Examples are stitch pattern 
with the back warp being O-l, 1-0, the front warp being 
l-O, 3-4, l-O, 9-10; a back warp being (l-l, 1-0 and the 
front warp being 1_0, 3-4, l-O, 3-4, 1-0, 6-7; a back 
warp being 0-1, 1-0 and a front warp being either 7-6, 
12-13, 7-6, l-O, or 3-2, 1-0, 5-6. The arrangement de 
sired is one wherein the threads in the front warp form 
a staggered, interrupted or intermittent arrangement of 
interlaced loops in wales or where the threads forming 
the interlaced loops extend across wales which would 
ordinarily split. 
A fabric incorporating the invention and suitable as a 

wrapper for a sanitary napkin may be made on a conven 
tional two-bar tricot machine of any width, preferably 
28 gauge, with the guide bars partially threaded in the 
manner noted above. The fabric may be made from 
low twist multi-filament threads of synthetic fibers having 
a denier of from about 20 to about 75 and so knit as to 
provide from about 15 to about 4() yards per pound. A 
fabric found acceptable is one knit from low twist 55 
denier acetate threads having twenty-two multi-filaments 
and yielding 23 yards 4of fabric per pound of threads. 
The fabric may be made lighter, i.e., increase the num 

ber of yards per pound of material, by decreasing the 
denier of the thread or by increasing the size of the 
openings in the fabric. For heavier fabrics yielding about 
15 yards per pound, a lower denier thread, e.g., approxi 
mately '75, may be used; for a-lighter fabric, yielding about 
40 yards per pound, a lighter denier may be used, e.g., 20. 
The softness and the hand of the fabric is due essen 

tially to the stitch pattern and is fairly constant with 
threads of different deniers, although variations in soft 
ness and hand may be varied somewhat through the use 
of threads of different materials lor by using threads which 
contain smaller or different numbers of filaments. For 
the same denier thread, softer threads may be obtained 
by using a greater number of filaments. The twist of the 
thread also inñuences the softness of the fabric. It is 
therefore preferable to use threads with as low a twist as 
is practical and consistent with manufacturing operations. 
The fibers used to form the fabric are preferably hy 

drophobic to minimize staining on the surface of the 
cover through absorption of ñuid and transmission along 
the threads by wicking and capillarity. Most synthetic 
fibers, such as rayon, nylon, acetate, and the like are in 
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herently hydrophobic and are especially suitable. How 
ever, hydrophyllic fibers, such as cotton fibers, may be 
used and, if desired, provided with a finish to impart hy 
drophobic properties, such as by finishing with mineral 
oil or mineral oil and a nonionic detergent. 
The fabric may be knitted to the width desired to pro 

vide a cover for a sanitary napkins in which case the 
fabric may be provided with selvages to minimize ragged 
edges. A suitable stitch pattern for a fabric approximately 
seven inches wide made from 5S denier multi-filament 
acetate thread and having a selvage is 0-1, 1-0 in the 
back warp and 1-0, 0-1, 1-0, 0-1, (1-0, 3-4, 1-0, 6-7) 
(69), 1-0, 0-1, 1-0 in the front warp. However, the 
fabric may be knitted to wider widths and subsequently 
slit into the Width desired. 

It is apparent that numerous variations and changes 
may be made in the foregoing illustrative embodiments 
without departing from the scope of the invention. 
What is claimed is: 
1. A sanitary napkin comprising an absorbent core, 

an open mesh warp knit fabric cover around said core, the 
ends of said cover extending beyond the ends of the core 
forming attaching tabs, said cover comprising two sets of 
warps, one of said sets being in the form of a plurality 
of spaced, parallel, knitted loops extending in the direc 
tion of said tabs, the other of said sets being in the form 
of a series of threads deflected left and right through «said 
parallel set, the forming loops between adjacent parallel 
warps, the loops of said deflected threads being interlaced 
with loops of adjacent deflected threads, some of said 
interlaced loops being disposed in an interrupted manner 
along the wales of the fabric. 

2. A sanitary napkin comprising an absorbent core, 
an open mesh warp knit fabric cover around said core, 
the ends of said cover extending beyond the ends of the 
core forming attaching tabs, said cover comprising two 
sets of warps, one of said sets being in the form of a plu 
rality of spaced, parallel, knitted loops, extending in the 
direction of said tabs, the other of said sets being in the 
form of a series of threads deflected left and right through 
said parallel set, and forming loops between adjacent 
parallel warps, the loops of said dellected threads being 
interlaced with loops of adjacent dellected threads, a por 
tion of said interlaced loops lbeing disposed in continuous 
arrangement in some of the wales in said fabric, the other 
of said loops being disposed in an intermittent arrange 
ment in other wales, the threads forming said interlacing 
loops extending across said wales having loops formed iu 
continuous arrangement. 

3. A sanitary napkin comprising an absorbent core, an 
open mesh warp knit fabric cover around said core, the 
ends of said cover extending beyond the ends of the 
core forming attaching tabs, said cover comprising two 
sets of warps, one of said sets being in the form of a 
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plurality of spaced, parallel, knitted loops extending in the 
direction of said tabs, the other of said sets being in the 
form of a series of threads deflected left and right through 
said parallel set, said threads forming said loops extend 
ing, in a repeat pattern, back and forth across a single 
warp, and back and forth across said single warp and an 
adjacent warp, and forming loops between adjacent paral 
lel warps, the loops of said dellected threads being inter 
laced with loops of adjacent deflected threads. 

4. A sanitary napkin comprising an absorbent core, an 
open mesh warp knit fabric cover around said core, the 
ends of said cover extending beyond the ends of the core 
forming attaching tabs, said cover comprising two sets 
of warps, one of said sets being in the form of a plurality 
of spaced, parallel, knitted loops extending in the direction 
of said tabs, the other of said sets being in the form of a 
series of threads dellected left and right through said 
parallel set, and forming loops between adjacent parallel 
warps, the loops of said deñected threads being interlaced 
with loops of adjacent deflected threads, the threads form 
ing said interlacing loops extending across the spaced 
parallel warps in an intermittent pattern. 

5. A sanitary napkin comprising an absorbent core, an 
open mesh warp knit fabric cover around said core, the 
ends of said cover extending beyond the ends of the core 
forming attaching tabs, said cover comprising two sets of 
warps, one of said sets being in the form of a plurality 
of spaced, parallel knitted chains extending in the direction 
of said tabs, the other of said sets being in the form of a 
series of threads deflected left and right through said 
parallel chains, said threads extending, in a repeat pattern 
back and forth across a single chain, and then back and 
forth across said single chain and an adjacent chain, and 
forming loops between adjacent parallel chains, the loops 
of said deffected threads being interlaced with loops of 
adjacent deñected threads. 
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