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3,120,051 
METHOD OF STOCKING PRODUCTION 

AND STOCKING 
Richard (I. Spurgeon, RD. 2, Lansdale, Pa, assignor, by 
mesne assignments, to said Spurgeon and Glendon E. 
Robertson, Philadelphia, Pa., as tenants in common 

Filed Mar. 27, 1961, Ser. No. 98,616 
4 Claims. (Cl. 28-76) 

This invention relates to stocking production. More 
particularly, it is concerned with ‘full length hosiery in 
tended for ladies wear and knitted from synthetic linear 
polymer yarn or yarns such as nylon, including full fash 
ioned stockings and stockings of the seamless type, and a 
method of producing same. 
The chief object of my invention is to enable produc 

tion of stockings of either of the kinds referred to in 
which the elasticity of the fabric over the wearer’s leg 
is not only increased but more evenly distributed than 
in nylon stockings produced by the methods heretofore 
ordinarily followed. More particularly, this invention 
produces a better ?tting and longer wearing stocking 
which yields more readily to natural leg and foot move 
ments without attendant displacement or undue distortion. 

‘Heretofore it has been customary in the operations fol 
lowing the knitting of seamless and of full fashioned 
stockings to board the same on forms which are relatively 
flat and have at their rear edges a series of curves, includ 
ing a relatively deep, sharply curved indentation at the 
vicinity of the ankle, and to subject the stockings, while 
so boarded, to heat in a pressurized chamber. As is well 
known, nylon yarn is a drawn yarn. In the condition 
in which it is sold to knitting mills, it has the property 
of tending to shrink in length and to expand in diameter 
when heated beyond a certain temperature. This prop— 
erty of nylon which causes it, when heated beyond a cer 
tain temperature, to tend to assume its original shape as 
raw yarn, or later, after it has been knitted into a fabric 
and heat set, dyed and ?nished, causes it to tend to hold 
the shape to which it is molded by heat setting on a form, 
unless again heated to a temperature equivalent to or 
greater than that to which it has been previously subjected, 
is sometimes referred to as the “memory” of nylon. 

I have found that by heat treating nylon yarn su?i 
ciently to revive its memory, prior to knitting, and later 
boarding the knitted stockings in the greige upon forms 
whereof the front and rear edges are relatively straight 
but inclined downwardly toward each other, and heat 
treating the stockings while so boarded, it is possible to 
obtain the requisite elasticity and to distribute such elas 
ticity evenly throughout the length of the stocking so that 
when it is worn each increment of its length tends to 
contact and grip the leg with the desired degree of pres 
sure, thus producing a better ?t than is obtainable with 
stockings made in the conventional manner. 
A further advantage which results from using the 

method of this invention is that it produces stockings 
which are much more uniform in length. 
How the foregoing and other important objects and 

advantages of the invention are realized in practice will 
become apparent from the following description of a 
stocking and preferred method of producing the same 
according to my invention, having reference to the accom 
panying drawings wherein: 

‘FIG. ;1 is a fragmentary, more or less diagrammatic 
view in cross section of a straight, ?at knitting machine 
of the “Cotton” type arranged for the production of ?at 
blanks for full fashioned stockings in accordance with my 
invention; 

FIG. 2 shows a ?at blank as it comes from the machine 
of FIG. ‘1; 

FIG. 3 shows the blank after it is folded longitudinally 
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and the matched edges thereof are seamed together to 
complete the stocking; 
FIG. 4 shows the seamed stocking stretched upon a 

form of a special shape incident to being treated with a 
hot ?uid to set, i.e., permanentize the fabric loops; 

FIG. 5 shows the ?nished full fashioned stocking; 
FIG. 6 is a fragmentary view in side elevation of a cir 

cular knitting machine arranged to produce tubular blanks 
for seamless stockings in accordance with my invention; _ 
FIG. 7 shows the seamless stocking before the toe 

pocket is closed; 
"FIG. 8 is a view showing the seamless stocking mounted 

on the special form and being treated in a closed chamber 
with hot ?uid to set the fabric loops; and 

‘FIG. ‘9 shows the ?nished seamless stocking. 
To adapt a ?at knitting machine to the purposes of 

my invention, I have provided, as shown in FIG. 1, a 
trough or reservoir 1 for a metallic alloy A having a low 
fusing point of approximately I140 deg. F. and which, for 
example, may comprise or include bismuth, lead, tin and 
cadmium. This alloy I maintain in ?uent condition at 
a temperature of approximately 210 deg. F. by means 
of a heating element 2 disposed within a hollow in the 
bottom of said trough. Enroute from a cone or supply 
package 3 to the needles 4- of the knitting machine, the 
synthetic linear polymer yarn (which as before stated 
may be of nylon) designated Y is directed through a 
guide eyelet 5 in one end wall of the trough 1 and caused 
to be submerged in the fused metal alloy by a weight 
ring 6, then through a guide eyelet 7 in the opposite end 
wall of the trough, then through a slack take-up ring 8, 
then to one of the snappers 9‘ of the machine, and ?nally 
through a guide eyelet 10 in the drip catch pan 11 to a 
traversing carrier 12 by which the yarn is ‘fed to the 
needles. The use of an alloy of the kind mentioned is 
advantageous as a yarn heating medium for the reason 
that it will not wet the yarn nor evaporate as does water. 
Although the yarn may be stained a very delicate gray 
by the alloy, no corrosion will be caused by contact of 
the coated yarn with the metallic parts of the knitting 
machine. During operation of the machine, I cause the 
traverse of the yarn carrier 112 to be so controlled as to 
determine the shape, in the ?at stocking blank B ('FIG. 
'2), of a leg portion 1 which tapers gradually at a uni 
form rate from the top 2‘ down to the ankle region a-—a 
and has straight side edges e—e complementally inclined 
relative to each other. After folding the blank B about 
its longitudinal median to bring the side edges e-—e into 
coincidence, the edges are united as in 'FIG. 3 by a 
stitched seam s to complete the stocking S in the conven 
tional manner of a full fashioned stocking. The stock 
ing S is next stretched over a ?at shaping form 15 (FIG. 
4) of which the front and rear edges of the leg portion 
are straight and inclined toward each other at an angle 
corresponding substantially to the angle of inclination be 
tween the side ed-ges of the blank B. Form 15, with 
the stocking S stretched thereon, is next placed in a treat 
ing chamber such as shown at 16 in FIG. 4 and sprayed 
with or otherwise subjected to a ?uid, such as water, 
together with a dye solution, at a temperature of approxi 
mately 225 deg. F. for the purpose of permanently set 
ting the loops of the fabric. Finally, the stocking with 
the form mounted thereon is taken from the chamber 15 
and dried before removal from the form. After being 
dried the stocking will appear as shown in FIG. 5. By 
subjecting the yarn to the hot metallic alloy at 2'10 deg. 
F. it is increased in diameter and is correspondingly con 
tracted lengthwise with the result that more of it is knitted 
into the stocking fabric than would otherwise be the 
case. Accordingly, a very noticeable increase in the elas 
ticity of the fabric is realized in the ?nished stocking with 
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greater uniformity in distribution of elasticity through 
out the length of the fabric, with the result that when 
the stocking is boarded on forms of the shape indicated 
above and subjected to heat and pressure it tends through 
out each increment of its length to grip the leg, and has 
the capacity to hold its position on the leg even under 
sharp bending of the knees. 
To produce a seamless stocking in accordance with 

my invention, I utilize, in connection with a standard 
circular knitting machine such as shown in part in FIG. 
6, a reservoir or trough #1’ similar to the one used in 
the straight knitting machine of FIG. 1. Enroute from 
the supply package the yarn Y’ is directed through the eye 
5’ in one end wall of the trough and caused to dip into the 
alloy A’ by the weight ring 6' and to pass out of the 
trough through an eyelet 7’ in the opposite end of said 
trough to a spring-biased take~up ?nger 8’ from which it 
is led through a ?xedly supported eyelet 10' to the yarn 
feed ?nger 12’ of the machine. During the knitting, I 
cause the needle cylinder 113 of the machine to be grad 
ually and uniformly raised in relation to the knitting cams 
(not shown) to determine formation of a blank B’ (FIG. 
7) having a leg portion 1' which tapers uniformly from 
the top t’ to the ankle region a’—a'. After closing the 
toe pocket of the blank B’ the stocking S’ is stretched 
over a form 15’ shaped like the form 15 previously de 
scribed, and said form with the stocking stretched there 
over is placed into a chamber 16’ and treated with either 
hot water or hot dye solution at approximately 210 deg. 
F. to set the fabric loops. After being dried on the form 
and removed therefrom the stocking appears as shown 
in ‘FIG. 9 with its leg portion tapered to the same degree 
as the taper originally knitted into the blank by the ma 
chine. 

It will be noted that the steps of heat treating the 
yarn incident to its passage to the knitting machine and 
thereafter boarding the stocking upon a form of special 
shape and subjecting it to heat and pressure are interde 
pendent in the sense that they mutually contribute toward 
the achievement of the desired results. By the pre 
heating of the yarn, causing more of it (by thread vol 
ume) to be knitted into the stocking fabric and increasing 
its elasticity, the stocking at the stage when it is boarded 
and is subjected to heat and pressure is not only more 
perfectly molded to the desired ultimate shape, a more 
even distribution of tensions is made possible along the 
length of the stocking leg so that the ?nal product, when 
worn, contacts the leg of the wearer with the desired 
degree of pressure at each point. 

While 'I have described preferred examples of how ‘ 
stockings of my invention may be produced, it is to be 
understood ‘that various changes may be made in the proc 
ess as herein described, that the invention embraces the 
substitution of equivalent process steps for those specifi 
cally described herein, and that certain of the steps of the ' 
process may be used to advantage without corresponding 
use of other steps, all without departing from the spirit 
of the invention as de?ned in the annexed claims. 
Having thus described my invention, I claim: 
1. A full length stocking ‘whereof the front and rear 

edges of the leg portion when the stocking lies ?at on 
a plane surface are straight and inclined toward each 
other from the top to the ankle. 
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2. A method of producing a full length full fashioned 

stocking comprising the successive steps of running a syn 
thetic linear polymer yarn, such as nylon, through a bath 
of a fused metallic alloy at a temperature of approxi 
mately 210 deg. F. enroute to the carrier of a ?at knitting 
machine; controlling the traverse of the carrier of the 
machine to predetermine formation of a ?at fabric blank 
having a uniform taper from the top thereof to the ankle 
region; folding the blank after it is taken from the ma 
chine, about its longitudinal median and seaming together 
its side edges to complete the stocking; stretching the 
seamed stocking over a ?at form of which the front and 
rear edges of the leg portion are inclined toward each 
other at substantially the same taper as in the leg por 
tion of the blank folded and seamed as aforesaid; treating 
the stocking While stretched on the form with a hot fluid 
at a temperature of ‘approximately 225 deg. R; and ?nally 
drying the stocking before removing it from the form. 

3. A method of producing a full length seamless stock 
ing comprising the successive steps of running a synthetic 
linear polymer yarn, such as nylon, through a bath of ‘a 
fused metallic alloy at a temperature of approximately 
210 deg. F. incident to feeding it to the needles of 
a circular knitting machine; forming in the knitting ma 
chine ‘a tubular blank with ‘a leg portion which tapers 
uniformly from the top theerof to the ankle region; 
stretching said blank Over a ?at form of which the side 
edges of the leg portion are inclined relative to each other 
to correspond with the uniform taper knitted into the leg 
portion of the blank; treating the stocking while stretched 
on the form with a hot ?uid at a temperature of approxi 
mately 225 deg. F.; and ?nally drying the stocking before 
removing it from the form. 

4. A method of producing a full length stocking com 
prising the steps of running a synthetic linear polymer 
yarn, such as nylon, through a bath of a fused metallic 
alloy at a temperature of approximately 210 deg. F. 
and feeding it in heated condition to the needles of a knit 
ting machine; knitting the yarn so as to form a stocking 
blank which, when folded and laid out ?at, has front 
and rear edges of the leg portion that are straight and 
inclined downwardly toward each other and uniformly 
tapering from the top of the blank to the ankle; stretching 
the stocking, after it is taken from the machine, over a 
?at form having front and rear edges of the leg portion 
that are straight and inclined downwardly ‘toward each 
other and correspondingly tapered uniformly as aforesaid; 
treating the stocking while stretched on the form with a 
hot fluid at a temperature of approximately 225 deg. F.; 
and ?nally drying the stocking before removing it from 
the form. 
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