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To all whom it may concern:

Be it known that I, Roserr W. Scorr, a
citizen of the United States, residing in
Teeds Point, Atlantic county, New Jersey,
have invented certain Improvements 1n
Hoisery, of which the following is a speci-
fication. ‘

My invention relates to that class of
hoisery having what are termed.“ seamless”
heels and toes, the object of my invention
being to produce a heel of this character
having any desired depth, or a toe of any de-
sired length. This object 1 attain in the
manner hereinafier set ferth, reference be-
ing had to the accompanying drawings, in
which—

Figure 1 is a view of a sock having a heel
and foe made in accordance with my inven-
tion; IFig. 2 is a diagrammatic representa-
tion of the needles of a civeular knitting
machine intended to aid in an undersiand-
ing of the process whereby the heel portion
of the stocking is kuitted in accordance
with any invention, Figs. 3, 4 and 5 are en-
larged views of some of the stitches form-
ing part of the “ narrowed” web of thie heel
or toe and illustrating various embodiments
of my invention, and Ifig. 6 is a view similar
to Fig. 3 but illustrating the suture between
the narrowed and widened portions of the
web.

Tn the usual precess of making stockings
with seamless heels, the tubular leg portion
of the stocking is produced by round-and-
round kuitting upon all of the needles of
the machine until the lustep portion of the
stocking is rcached, whercupon a certain
number of the needles, usually onc-half of
the same, ave put out of action but per-
mitted to retain their stitches. These
needles, corresponding to the instep portion
of the stocking and conveniently termed
“instep needles”, may be represented by
those around the upper half of the circle of
needles shown in Fig. 2. To-and-fro knit-
ting is then carried on upon the remaining
half of the needles, and, before each recipro-
cation, a needle first at one end of the fash-
ioning set and then at the opposite end of
the same is put out of activn but permitted
to retain its stitch, this operation being con-
tinued until the desired narrowing of the
web has been effected, say until the needies

from g to 2 and from @' to 2' have been put
out of action.

While still continuing the to-and-fro knit-
ting the needles formerly put out of action
are brought into action again, one at a time,
in reverse order from that in which they
were put out of action until all of the needles
from v to a and from z' to o' have been
again restored, whereupon the instep needles
are also returned to action and round-and-
round knitting is resumed for the produc-
tion of tubular web for the foot of the stock-
ing. The heel pocket produced in this way,
however, does not possess sufficient amph-
tude, the number of courses of stitches in the
heel being confined to the nunber of necdles
in the fashionieg set upon which the nar-
rowing and widening operations are per-
formed, thus if there are fifty-six of such
needles at each end of the fashioning set,
there will be only one-hundred and twelve
courses of stitches in the heel. This objec-
tion has been overcome by knitting to-and-
fro upon all of the needles from « to ¢* for
a number of courses before begiuning the
narrowing operation and after completing
the widening operation, the effect of this
method of knitting being to produce at the
top and front of the shaped hecel, selvage-
edged gussets of the full half diameter of
the knitted tube and of any desired width,
but the objection to this wethod of operation
is that the adjoining edges of these gussets
iust, after the removal of the stocking from
the knitting machine, be united by sewing
or looping, thus producing a seam at each
side of the stocking, which is objectionable
not only because of its presence but also be-
cause of the added cost of production for
which it is respousible.  Attempts have also
been made to enlarge the heél by introdue-
ing supplemental courses of stitches be-
tween successive narrowing and widening
operations, each of such introduced courses
being of lesser extent than the courses pre-
ceding and following it, but this method of
manufacture does not arrest the regular nar-
rowing or widening of the tapered heel webs,
nor does it lessen the angle of taper or in-
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crease the depth of the heel at the center,.

whereas this 1s one of the main objects to be
attained. . ' -
The object of my invention has been to
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the portions below and in the rear of the
dotted line n, which is as represented by the
Jdotted line v Fig. 3.

'The presence of the extra courses results
in the decpening of the heel to the extent
of the number of such extra courses pro-
duced therein and I °can, therefore, by re-
peated maunipulations of the needles in the
wanner described, produce a beel having
any desired depth.

%n Fig. 3 1 have shown but one edge of the
narrowed web but it will be understood that
the opposite edge of the web will present
the same appearance as that which is shown,
except that where in Fig. 3 certain effects
are shown as produced at the ends of odd
numbered courses, said effects will, at the
opposite edge of the narrowed web, be pro-
duced st the ends of the even numbered
courses, and vice-versa.

The plan described of widening between
successive narrowings by bringing into ac-
tion two needles and then immediately put-
ting one of them out of action again, is
adopted because this method is best adapted
for use in a common type of seamless hosiery

- machine having what is known as a * two-

and-one ” pick, and intended toavoid selvag-
ing on the énd needle, and provide a sinker
wale on each side of the same for the action
of the web holder but this method of opera-
tion is not essential to the attainment of this
resnlt, and in Fig. 4 I have showr a portion
of the narrowed web in which another
method of knitting has been adopted, the
manipulation of the ncedles being as fol-
lows:—First course needle a ocut; second
course needle «' out; third course needle »
out; fourth course needle &' out and needle
b in; fifth course needle b out and needle 2*
in; sixth course needle b out; seventh course
needle ¢ out; cighth course needle «* ont and
needle ¢ In; ninth eourse needle ¢ out and
needle ' in; tenth course ncedle ¢' out;

s eleventh eourse needle d out; twelfth course

neadle @ out and wneedle d in; thirteenth
course needle d out and needle d' in; four-
teenth conrse needle ' out; fifteenth course
needle ¢ oyl sixteenth course necdle ¢ out;
seventeenth covrse needle foout; eighteenth
course necdle f* out, and so ot T this web
«* represents the stitch remaining on the
needie ¢ when it was put out of action at
the heginning of the first course: 02 the
stiteh on the needle b when it was put out
of nction at the beginning of the third course;
1 the stiteh formed on the needle b when it
was put into action at the end of the fourth
conrse, (s stiteh being retained when the
needle was put out of action at the begin-
ning of the fifth course; * the stitch on the
needle ¢ whern 1t was put out of aetion at the
beginning of the seventh course: «* the
stitch fornied on said needle when 1t was re-
stored again at the end of the eighth course,

8

this stiteh being retained by the needle when
the latter was put ont of action at the be-
ginning of the ninth course; d* the stitch
on the needle @ when it was put out of action
at the beginning of the eleventh course; o?
the stitch formed on the needle d when it

- was restored at the end of the twelfth course,

this stitch being retained by the needle when
the latter was put out of action at the be-
ginning of the thirteenth course, regular
narrowing being then resorted to. In this
web, the wales a, b, ¢ and d instead of being
discontinued as usual at the beginning of
courses 1, 3, 5 and 7, respectively, are dis-
continued respectively at the beginning of
courses 1, 5, 9 and 13, showing a gain of six
courses, which can be increased as desired
by postponing the beginning of the regular
narrowing operation.

In both of the cases described the web is
first narrowed by dropping a needle out,
and then after the formation of two or more
courses, is widened by bringing said needle
n again, but wy invention can also be em-
bodied in webs in which the narrowing op-
eration is simply arrested for one or more
courses between snceessive narrowings and
the widening operation is likewise arrested
for one or more courses between successive
widenings, ¥ig. 5 representing the narrowed
portion of a web of this type. In knitting
such web the needles are manipulated as
follows: First course all of the needles in;
second course all of the needles in; third
course needle ¢ out; fourth course needle @'
out; fifth course all of the needles in except
needles « and «'; sixth course all of the
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needles in except needles ¢ and 'y seventh |

cottrse needle b out: eighth course needle 1
out; ninth course all of the needles in ex-
cept ncedles o, ¢!, and » b'; tenth course
same necdles in; eleventh course needle ¢
out; twelfth course needle ¢ out; thirteenth
course needle 4 out; fourteenth course
needle o' out fifteenth course needle e out;
sinteeuth course needle ¢ out. and so on.
This operation results in the formation of
stuecessive cotrses having selvages at their
ends, as represented at aa®, D203, ¢*c?, these
selvaged portions being intreduced between
the successive narrowing courses aund be-
tween successive widening courses.

The methods of operation described in
connection with Figs. 3 and 4 are, however,
preferred for the reason that they provide
sinker wales, such ag shown, for instance, at
¢t in Figs. 3 and 4, to cross and partially
close the evelet holes which would be pro-
duced in a web having selvaged courses be-
tween successive narowings or widenings.

The courses «?a®, 0**, ¢**, in Fig. 5 1
term “ arresting 7 courses, since their forma-
tion simply delays the dropping of a needle
out of action, and in widening will delay the
bringing of a needle into action, while the

108

1i¢

115

126

125

130



i 4 Ar ariicle of hosiery b
L hieel ov toe composed of taper
kajtted webs, and provic ed ot the top
frong with a tapering zone in which thu _lm,g
of union between the webs is at o lesser angle
than 1n the remuining portien,
. An article of hosiery having a
3 heel or toe composed of fapered and
o whine | anited knitted w and presenting, be-
conding | tween stccessive united courses of said Wvbs,
- eyelet holes er w‘m*:] by sinkor wales.
i 8. An article of hostery having a seam-
i less heel or toe composed of iapered and
narrow- | united knitted webs, and provided at the
;J“}:aﬂt" the | top and front with a tapered zone in which
s of the | succegsive uaited courses of the webs are
afined | separated by cvelet holes crossed by sinker
cau be | wales,
woll, if 7. The n
e, aud | ing the !
41 mode cor
CONEses
same v

e

AT~

g oon
courscs can boe 1ni

16 ing and widening
fuil extent t}

he
heel 1§ desired, nor ;
to the pm.mu ot of the nmu @
s in the Formation of the too .
i der to dengthen th
in T, 8 have show
with Both beel an
with my inventisn
1 claim o —-

25 1. An artic :
heei or fow et o4 pa
widened webg juterk iised 4t the
welin in the bm'\’ of i
mniformly and pr

30 widened wale
the heel be
wc‘m in whoge ¢
ingg and wider

9 An artiche

oyl
Y

» herein described of fashions
or toe web of a stocking, said
itug in knithing a plarality of

ap to the seivage in the

T .‘eL'.((()tk ive retiremesnts
end and then at the
i, then retiving a needie
e h G eon first at cne end
and then at the opposite end of the web, thew
@ wu.tmduc;inp; an end needie in each course
end w 43 then 'zt Lhe ‘ather end of

nx wiid

e heel or

wng of needl(w
feserabed of fashinn-
0g tlm heel or toe web of a stocking, said
miade congisiiuge in kuitking a plurality of
e the salva oo i the same
ndut“w«hé}, z'(t‘,.zmﬂ.mnt:;-/ of
1},0 parrowing web and
m“u}( ductinus of wales
web, again bring-
o ,m,;‘lv TINSY
x.ruﬁ

bebwosn
widered
&0

CHUTLeS

&b

=3
=z

75




