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This invention relates to hosiery, and par 
ticularly to that type of stocking having a Sean 
running longitudinally of the back of the leg 
and along the soie, whether the Sean be real 
or mock. 
The stocking as Ordinarily made, is of knit 

fabric, inherently elastic within narrow limits 
in both directions, and designed to be elastically 
distended in fitting relation to the foot and leg 
of the wearer. 
The seam as Ordinarily constructed is an im 

pediment to the exercise by the fabric of its 
capacity to stretch, and thus destructive strains 
are imposed upon the fabric, particularly in 
several specific regions as will hereinafter ap 
pear. The relative rigidity of the seam is due 
to the fact of the layers of fabric, which are 
brougit together in the seam, being sewn with 
a thread which is only slightly elongatable, such 
as silk, rayon or cotton, so that the Seam Stands 
up cord-like relative to the surface of the fabric, 
resisting the yield of the fabric to the various 
stretching stresses to which the stocking is 
subjected. 
The object of the present invention is to pro 

vide a stocking, the Sean of which is united by 
means of a thread many times as elastic as 
any thread heretofore used for the purpose, 
and which imparts to the seam entirely new 
characteristics, so that it flattens substantially 
into the plane of the fabric when stretcified 
transversely, and is much more eiongatable 
than the Ordinary seam, its co-efficient of elas 
ticity, being even greater than that of the fabric 
which it unites, so that the searm being more 
yielding than the fabric itself, imposes no re 
straint to the stretch of the fabric in any di 
rection and consequently, is not only not con 
tributory to any stresses which the fabric has 
to bear, but relieves such stresses through its 
Superior yielding capacity. 
Another object of the invention is the provi 

sion in hosiery of a Seam. Sewn together with 
a composite thread comprising a rubber Strand 
core in a spiral thread covering. 
A further object of the invention is tine sew 

ing together of the seam as above described 
with a helically wound thread, and maintained 
in helical form throughout the stitching by be 
ing carried upon a mandrei constituted by a 
fine rubber filament, the elastic property of 
the helical thread compensating for the deteri 
oration in the elasticity of the rubber filament 
as the latter ages. 
Other objects of the invention will appear as 

the following description of a preferred and 
practical embodiment thereof proceeds. 
In the drawing which accompanies and forms 

a part of the following specification and 
throughout the several figures of which the 
Same characters of reference have been used 
to denote identical parts: 

Figure 1 is a side elevation of a stocking em 
bodying the principles of the present invention, 
shown in relation to a shoe; . 

Figure 2 is a back view of the upper part of 
the stocking showing the seam on an enlarged 
Scale; 

Figure 3 is a similar view of the intermediate 
part of the stocking; 

Figure 4 is a similar view of part of the wall 
of the stocking; and 

Figure 5 is a detail in elevation showing a 
fragment of the elastic thread. 

Referring now in detail to the several figures, 
the numeral 1 represents in general a stocking 
of the full fashioned type, made of knit material 
such as silk or rayon, having the top 2, of double 
thickness as usual, and knit integrally with the 
fabric at the lower edge. The fabric blank is 
united by a seam 3 which extends longitudinally 
down the back of the stocking along the median 
line and along the middle of the Sole of the 
foot as at 4. This seam is made by bringing 
the edges of the materiai together under a Sew 
ing machine and stitching them with an over 
Sean chainstitch shown at 5 which is commonly 
considered an elastic chain in view of the fact 
that it can stretch to the aggregate extent per 
mitted by the elongation of the open meshes, 
although this term is a misnomer insofar as the 
present invention is concerned, for the extent 
of the elasticity in the ordinary chain stitch is 
insufficient to perform the purposes of the pres 
ent invention, and in fact the ordia.ary chain 
Stitch is eiastic in one direction only, being 
practically non-stretchable in a transverse di 
rection. 
The seam 3 in its normal State of repose has 

the form of a ridge or cord standing up from 
the fabric of the stocking on the inside of the 
hose. In Figure the stocking is shown inside 
Out So that the searn 3 appears on the outside. 
Although the knit material of the stocking is 

inherently adequately elastic to meet the re 
quirement of fit, and the various stresses which 
the fiexion of the leg and i?oot impose 
upon the Stocking, its freedoran to stretch is 
restricted by the presence of the seam which 
as stated, is only slightly elongatable in a longi 
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tudinal direction and practically non-stretchable 
in a transvt.se direction. The presence of the 
seam therefore creates several disadvantages, among which are the following: 
For example, if the stocking is slightly too 

short for the foot, the limited elongatability of 
the seam prevents the foot of the stocking from 
stretching lengthwise, even though the elasticity 
of the fabric itself is sufficient for this purpose. 
In consequence, the toes press against the front 
of the foot of the stocking and soon start a 
runner, or wear through. Furthermore, the 
presence of the seam as a relatively rigid cord 
presses uncomfortably against the sole of the 
foot. 

Referring to the region designated by the 
reference character 6 at which the counter 7 
of the shoe engages the stocking, the relatively 
rigid rib which the seam assurnes at this point 
does not yield to the snape of the counter So as 
to move therewith as the ankle flexes, but moves 
relative to the edge of the counter creating a 
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rubbing by the shoe which soon wears a hole in the stocking. 
In a full fashioned stocking in which the 

narrowing below, the calf is produced by the 
withdrawal of a certain number of needles dur 
ing the knitting so that certain meshes must 
bear the stress of double the number of loops in 
the knitting, certain marks 8 are visible, known 
as “fashion marks', these being the points 
which are normally excessively stressed due to 
the character of the knitting as above explained. 
Through the variations in the snapes of differ 

ent legs, the swell of the calf frequently distends 
that part of the stocking in the zone of the 
“fashion marks” which may stress the loops of 
the knitting beyond their elastic limit, causing 
breakage of a thread and the starting of a run 
ner. Possibly the most frequent source of de 
struction of a stocking is at this region. 
Another point at which the presence of the 

seam as ordinarily constructed is peculiarly disad 
vantageous is at the line of juncture between the 
stocking top and weit indicated at 9. The top 
of the stocking is double, both layers being knit 
into the fabric of the stocking at the said line 
of juncture. This makes the top just about 
one-half as resilient as the remainder of the 
stocking so that in the longitudiinal stretching 
of the stocking, a preponderance of the stress 
of stretching is concentrated at the circumfer 
ential line of juncture so that the fabric along 
this line is a potential source of weakness. 
The garter is usually, and properly attached 

to the top of the stocking at the rear in the 
Seam 3. The object of this preferred location. 
for the garter is as everyone knows to main 
tain the seam straight along the rear of the leg 
instead of permitting it to shift around to a 
crooked position as would nappen if the garter 
were attached at another circumferential point 
of the stocking. The pui of the garter longi 
tudinally of the seam is normally far in excess 
of the elastic modulus of the seam so that the 
entire strain of the garter is resisted inelasti 
cally by the seann, which strain is frequently, 
and eventually more than the seam can bear at 
its weakest point, which point is at the line of 
juncture between the stocking top and Welt. 
Therefore, the fabric breaks at and adjacent 
this line of juncture, running the stocking. 
The present invention as has been stated, 

makes the seam nore elastic than the fabric 
itself, and freely stretchable is all directions, 

2,968,967 
It comprises substituting for the Ordinary silk, 
rayon or cotton thread generally employed for 
stitching the seam, a composite thread consist 
ing of a fine rubber filament covered with a spiral thread winding of any suitable fiber such 
as silk, rayon or cotton. . The nature of the 
stitch may be the same as is ordinarily en 
ployed, the novel advantages resulting from the 
use of the composite elastic thread. The use 
of this thread is not merely the substitution of 
one equivalent for another, for in the known 
seam, the small available elasticity is due to the 
nature of the stitch itself and not to the mate 
rial of the thread, while in the present invention, 
the stitch being the same, the supplemental elas 
ticity due to the employment of the elastic 
thread is entirely in addition to the limited elas 
ticity inherent in the Stitch. 
By contrast with the ordinary seam which 

stands up as a ridge or cord at all times and at 
all points, the seam constructed according to 
the present invention is freely amenable to all 
variations of tension, at all points, and when 
tensioned it readily spreads transversely SO as 
to filatten out substantially in the plane of the 
fabric of the stocking. It is also freely stretch 
able longitudinally far beyond the elastic co 
efficient of the adjacent fabric so that the Seam 
itself is never the cause of imposing excessive 
stresses upon the fabric. 
The elastic thread 10 is shown in detail in 

Figure 5 and comprises a fine strand li of latex 
rubber or the like, preferably made by a process 
of extruding with which the present invention 
is not particularly concerned, but which pro 
duces a much finer gage strand than can be 
made by any known process of cutting. This 
strand is preferably double Wrapped by silk, 
rayon or cotton threads 12 wound helically. The 
thread depends for its elastic qualities not only 
upon the elasticity of the rubber, but aiso in 
view of the elasticity of the covering. The prin 
ciple by which the elasticity of the covering is 
enhanced beyond that of a straight thread is 
the same as that employed in a Spiral Spring. 
By virtue of its helices, the spiral Spring is 
more resilient than a straight rod of the same 
gage. So is the helically wound covering of the 
elastic thread more resilient than would be a 
straight thread. The elasticity of the composite 
thread therefore depends not only upon the 
stretchability of the rubber, but upon the helical 
nature of the cover, and as the rubber begins to 
lose its elasticity through aging, this loss...is con 
pensated by the elasticity of the helical covering. 

It would be impossible to stitch the seam. 
with a helically wound thread, the helices of 
which are unsupported, but by introducing the 
helical thread as the covering of the rubber fila 
Inent, the latter serves as a flexible Inandrel by 
means of which the helical thread is aid in 
position in the formation of the stitches with 
out disturbing or dis-arranging its helices. 
Comparing the advantages of the new seam 

with the ordinary relatively rigid seann, it will 
be understood, referring to the region 6 that 
the seam flattens transversely under distention 
by the ankle, so as to lie in the plane of the 
fabric and therefore to be free to conform to 
the shape of the interior of the counter of the 
shoe, So that it clings to the counter and moves 
with the shoe, avoiding relative ruiobing be 
tween the shoe and the stocking and preyentiag 
undue wear at this point. 

It also stretches transversely with the foot in 
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the region of the sole as shown at 13 in Figure 
4, so as to present a perfectly flat and com 
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fortable surface to the sole of the foot. In the 
region of the “fashion marks' 8 it also stretches 
freely transversely, not only avoiding the in 
position of any stress due to the Seam, upon Said 
“fashion marks', but in effect, relieving Said 
“fashion marks' from some of the normal 
strain, since the seam stretches more freely than 
the fabric itself. 
At the point 9, where the seam intersects the 

line of juncture between the stocking top and 
welt, no strain is communicated by the Sean to 
the adjacent fabric since the elasticity of the 
seam exceeds that of the adjacent fabric and 
the pull of the garter is therefore uniformly dis 
tributed through Substantial areas of the fabric 
instead of being concentrated at any particular 
point or pointS. 
In addition to these specific virtues the elastic 

seam, constructed according to my invention and 
being more elastic than the fabric itself, sup 
plements the yielding quality of the fabric in 
accommodating itself to the distention by the 
leg, causing it to fit the leg more neatly and 
with a more uniformly distributed cling so that 
any tendency of the stocking to slip or twist and 
thereby bring the seam out of longitudinal aline 
ment with the back of the leg, is obviated. Due 
to the added modulus of elasticity which the 
Sean imparts to the entire Stocking, it will yield 
more freely to the accidental pulls and other 
causes which Ordinarily produce runners, thus 
prolonging the life of the stocking. 
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It is obvious of course that the same advan 

tages accrue to the adoption of my invention 
in the mock seam frequently put into a tubular 
stocking, excepting, of course, that since there 
are no real "fashion marks' in the tubular hose, 
the specific advantage of relieving the “fashion 
marks' which already over-tensioned, from the 
additional strain of the Seam, may not be 
present. 
While I have in the above description dis 

closed what I believe to be a preferred and prac 
tical form of the invention, it is to be under 
stood that the specific details as shown and de 
scribed are merely exemplary and not to be 
construed as limiting the scope of the invention 
as defined in the appended claim. 
What I claim is: 
Knit stocking having portions of the knit fab 

ric brought together and stitched to form a 
Seam lying along at least a portion of an imag 
inary line extending longitudinally along the 
rear of the stocking and the middle of the sole, 
said stocking being capable of distending cir 
cumferentially by expanding the stitching of the 
seam, the stitching being of rubber yarn having 
a greater co-efficient of elasticity than that of 
the fabric of the stocking, whereby the stress cre 
ated in the stocking fabric by distention is re 
ferred to the stitching without stretching the ad 
jacent portions of the fabric. 

HOWARD B. SNADER. 
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