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. To ail whom it mafy CONCETIL:

UNITED STATES

PATENT OFFICE.

bE\TJAMIN
}L(‘U’T‘OR OI‘ SAID BENJAMIN T.
SITAW SI‘OCKI\TG COMPANY,

| S_TOCKIN.G AND -METHO_D'.O'F'MA-KING THE SAME.

el o LT TETE T TR .

LREL LI P S —

%PECIFICATION fmmmg pmt of Letters Patent No. 460, 037 dated September 22, 1891
Apphmtmn fled December 3, 1889 Serlal No. 332 426, (No model )

Be it known that I, B..N’JAMIN F. SHAW, Of

- Lowell, county of \Ilddlesex State of M&qsa-

10

ehusetts have invented an. Imptovement 1n

_btockmus and Methods of Making the Same,

of which the following desellptmn in connec-
tion with the accompanying drawings, is a

specification, like letters and figures on the

drawings 1(,131f>sent1110 like pcuts
This invention has for its object the pro-
duction of a novel stocking by a novel m eLhod

- of Lmttlan

5

20

The StOG]xlﬂ” to be herein debulbcd ismore

nemly of that class known as “seamless,” I
meaning thereby a stocking wherein the len'
and the main part of the foot are w 1th0ut a
sewed seatn.

United States Patent No. 22‘% 480, hereto- !
fore granted to me, shows and deqcubes a

machine by which to knit a seamless stock-
ing. Referring to the said patent, it will be

seen that the needles are arranged in acircle,

that a single yarn-guide attached to a cam-
~cylinder presents yarn to all the needles dur-

35

10

45

ing the continuous rotation of the machine,
the fabric at such time being tubular, one and
the same yarn appearing in like manner at

the front and at the back of the leg, and a
ieient:

tubular web having been made of suf
length for the leg of the stocking, the needles
not to be '118@(1-_111 knitting the heel are ren-
dered inoperative, and the said yarn (the

cam-cylinder being now reciprocated) is pre-

sente ] to the remainder of the needles, while
the fabric is narrowed and widened to form a
heel, and the heel having been mdde in usual
nmuuel, all the needles are again made oper-
ative and the cam- cylmder isagain rotated to
forin a tube for the entire foot and the foot
having been eompleted some of the needles

are again rendered 1110[)61 ative and the toeis
| *lmmed on the remaining operative needles,
~ the machine being at such time reciprocated.

A stocking made as above describedis com-

posed of one yarn, which appears in each full
round of loops or courses from end to end ot

ithe stocking. At the toe and heel, however,
it is ecustomary to 1nt10duee an dﬂdltl()n&l or

thickening thread. | |
De%nmﬂ* to nnptove &.eamless stoclmlns |

the front and back of the leg and, if desired,

S[-IA\V OF LO\VLLL, \IASSACIIUb ’”‘Tb JO&IAII ]:)U TLER, EX-
SITAW, DECEASED ASSIGNOR TO THE
OF SAME PLACE -

| have devised a method of kmttmw whereby

the top of the foot may be made to differ from

‘the sole of the foot, or from the sole and heel

and toe, and by my method any part of the

%toukmﬂ* may be striped ‘m the e;\cluslon of

any othel part. | |
The novel seamless btﬂekmg produced in

different colors in accordance with my im-

proved method of knitting is more desirable
and salable than the plmum stocking, because
of the more pleasmn effects OE deswn and ma-
terial. * |

My 1invention consists in A 5t001{1nw]1&\f1nﬂ_
the front partof its leg composed of one yarn
or set of yarns and the rear part of its leg

composed of another and distinet yarn or Set
of yarns, the said two parts being united in
the form of a tube by the reciprocal inter-

loopment of the loops of the opposed edges of.

said parts at the sides ofthe leg, substantially

55

60_

as will be described; also, in a stocking hav- -

ing the top or upper part of its foot composed

of one yarn or set of yarns, and the bottom or

sole part of its foot composed of another and
distinet yarnorsetof yarns,the said upperand
sole parts being united in the form of a tube
by the 1emp100d1 interloopment of the loops

of the opposed edges of said upper and sole
at the sides of the foot, substantially as will
be described; also, in a; so-called “ seamless
stocking” having the front and back of the

75

So

leg fmmed of ha.lf circular courses of inde-

'peudent yvarns, as will be described, with the
end loops or stitches of the said half- -circular
courses mutually interlooped, as will be de-

seribed, having the top and sole of the foot

as will be set forth.
My invention also coumsts in the helem-
described method of knitting stockings hayv-

ing a tubular-knitted leg, which consns‘rs in

.s,imultdneously knitting half-circular ecourses

for the back and for 13116 front of theleg from
dif

‘erent yarns, respectively,and recipr ocﬁtlly
interlooping the said . yarns at the opposed
ends of said half-circular conrses as fast as
these are laid, substantially as will be de-

| seribed; also, in the method herein to be de?

O
(O

similarly formed and having narrowed and
" widened heel and toe pouches, substantially

go

95

ICO




seribed of knitting a stocking, which 0013513‘(5
in forming the leg portion therzof by simul-

| taucously kmttmﬂ' half-circular courses of

10

- the half-circular courses as these last are
v 20

~ the stocking and interlooping along the op-

30

35

also,

loops or stitches of different or independent
yvarns, one series of such half-circular courses
to constitute the front of the leg and the

-other to constitute the back thereof, recipro-

cally interlooping the yarns at the opposed
ends of the half-circular courses as these last
are knit, then knitting with one of the yarns
in eontmuatlon of the back of the leg to form

a heel portion, then forming the foot, portion

by similarly knitting half-circular courses of
loops or stitches of diff
yvarns, one series of such half-circular courses

to constitute the top of the foot and theother

to constitute the sole thereof, reciprocally in-
terlooping the yarns at the opposed ends of

knit, then forining the toe in the usual man-
ner, and finally finishing by seaming in nsual
manner, all substantially as will be described;

in the described
seamless stockings, which comprises snnulta-
neously kmttuw from separate independernt
yvarns half-circular courses of loops to enter
into the formation of the front and back of

posite sides of the stocking the said half-cir-

cular courses as fast asthey are knitted, thus
making a tubular seamless portion, substan-

tially as will be described. |

- Inthemanufactureof a stocking 1n aceord-

ance with my improved method of knitting

the front part of the stocking (it comprising

the front of the leg and the top of the foot)

- is composed of a distinet yarn orset of yarns,

40

if the fabric is to be striped, while the back
part of the stocking (including the rear part

of the leg-and the bottom or sole of the foot)

1S kmttpd from another distinet Tarn or set

50

6¢

nate such interloopment as “ reciprocal.”

of yarns when the fabric is to be striped,
these two parts being preferably begun at
what is to be the top of the leg and being

knitted at the sametime by ato-and-fromove-

ment of the yarn-delivery guides with rela-
tion to the series of needles which they are
to supply with yarn, the half-circular courses
of 1oops so formed being interlooped at their
ends as the said courses are laid. 1 denomi-
It
differs in method and kind and makes a dif-
ferent stocking from one produced by knit-

ting two flat webs having selvage edges, the

loops of which are subsequently united by a

separate yarn, or by drawing the said loops

one through the other by means of a croehet-
needle. -

In my improved stocking the ym n or yarns
entering into the composition of the body of

~ the front of the leg do not enter into the com-

position of the body of the rear of the leg,

and vice versa, and this 1s also true as to the

top and sole of the foot.
In my method of knitting, knitting on the |

needles employed to knit the tront of the

thOLII’lD‘IS suspended at the instep, a,nd while 1 ing sh(m ing the stoeklnﬂ' as str etched flat, as

erent or independent

method of kmttmn' |

460,037

the heel is being knitted on the needles used

to knit the. lmck of the leg, the yarn or yarns
used in the front of the stocking not being
used in knitting theheel,and ‘[he heel havmﬂ'

been finished, 1{111tt1n0‘ is resumed on all the

70

needles and the foatis knitted, and then knit-

tingon the needles employed to knit thefront

of the leg is again discontinued, as before,

‘while the toe is knitted in %111)8‘[&1:1‘[1&113? the
same manner as the heel by a succession of -
narrowing and widening operations now well -

Iknown. I however, desuelttobe understood

that when the foot is of sufficient lenfrth the

action of the needles used in knltunn' the

75

80.

bottom or sole of the foot may be dlseontmued |

to form the front of the stocking; or I may
knit the top of the toe on one set of the

sald needles and the bottom of the toe on

the other set of needles, all of which will be

understood by persons Conversant with the

use of circular-knitting machines adapted to
be recipr ocated at times for heel and toe nar-

‘rowing and widening.

Other appllc&tmnb for United bta,tes Pat-
ents, Serial No. 333,113 and Serial No. 342,960,

to which reference. may be had, show two-
forms of knitting-machines whereby my im-

proved stocking may be rapidly knitted, each
of the said machines containing two series of

needles called, respectively, “longer needles”

and “‘shorter needlm ? and “suture-needles,”
the latter located between the outermost nee-

dles of the said two series of needles, the

suture-needles performing the interloopment
at the sides of the stocking in the line y 7 (see

TFigure 1) of the front and back of the stock-
'mg? each knitted from distinet yarns, as be-

fore stated, it being understood that should

and the toe be knitted on the needles used -

go

05

jgele

105

the suture-needles.be omitted the front and

back of the stocking would not be connected,
but would present separate distinet fabries.
The machines referred to are provided with
yarn-feeders—preferably three,butthere may
be more—for each yarn- dehvely guide, and

of different color or material any desired color
or kind of yarn may be taken to each yarn-

110

by providing these yarn-feeders with varns

TI5

delivery guide, according to the coloror kind

desired for the part of the stocking being
knitted, and these yarns mmay be changed one
for another as the knitting proceeds, if striped
work is desired at any part or parts of the

stocking, and so, also, it will be understood

that by the employment of these extra yarn-
feeders an extra or thickening yarn may be
introduced at any desired part of the stock-
ing, whether at heel or toe or sole or other
part, or the sole may be knitted of one thick-

of another thickness or thinner. |
Fig. 1 in side elevation represents a stock-
ing embodying my invention, the full line %

120

125

ness while the top of the foot is being kmtted |

130

1 representing the wale or line of interloop-

ment of the front and back of the stocking
a,lonﬂ* the sides of the leg and foot, the draw-
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when on a board. Tig. 2 is section of the |

same in the line x of Fig. 1. Fig. 3,0n an en-

- larged scale, shows some of the 100ps enter-

[O

ing into the composition of the front and rear
of the le,.f;*_., or it mayv be the top and sole of
the foot in the line v vy, the figure showing

the interloopment by the sutme needles. of

the different yarns knitted on the separate
series of needles, to be deseribed. Fig.4 rep-

resents a modlﬁed form of 1nt¢-1100pment

Fig. 5 shows in vertical section part of a knit-

| tmcr machine by which to make myimproved

N stoel{ing, the said figure by dotted lines show-

15

ing the length of the suture-needles ninety
(190'1 ees dlstant from the section-line for the
qald figure; Fig. G, a detail of the inner side

of the e&m-carum needle actuators, and some

~ of the series of 101:10'61 and shorter needles,

20

“each of.the dif

and suture-needles used in the machine par-
tially shown in Kig. 5; Fig. 7, a modification
to be deseribed. Flns s and 9 show one of
erent sutme needles to be re-

- ferred to; and Fig. 10 shows a thCklllU‘ Wlth

“a modified bhﬂ,pe of heel the s’mped e

25

ect

being omitted. |
Refenmw to Hig. 1 r 1eplesentb an ordi-

~ary rib top or cuft, to which the remainder of

. _30

the stocking comprises the front

the stocking is,knitted.

leg and the f1 ont ¢* of the foot, while the back

part of the stocking comprises the rear part

35

b* of the leg and the sole s* of the foot, the
heel /5 and toe £ being represented as knit-
ted on the needles employed to knit the rear
of the leg and sole of the foot. T'he yarn

.used in the front of the leg is entirely dis-

tinct from that used in the rear of the leg,

~and so also the yarn used in the top of the

40

45

foot is entirely distinet from that used in the

sole of the foot, the half-circular courses of
loops produeced in knitting the front part of

the leg and the top of the foot being inter-
looped at their ends,respectively, as fast as
laid with the endmost loops of the half-circu-
lar courses of loops entering into the rear of

the leg and sole of the foot, which are laid in

succession sin ultﬂneously with the produe-
tion of the front of thelegand the top of the

foot, the line of mtelloopment of these sepa-
50 1

rate distinet yarns being in the line v .

Ifigs. 3 and 4, enlarwed show the mtetloop-_

' Iment of the yarn or yarns used in ’[he front
- and back parts of the stocking.

55

' 6o
- certain number of half-circular courses.

In IFig. 1 the stocking 1s shown as striped

in the leg and top ot the foot, and to do this

the yarn used In the front and rear ot theleg
and in the top of the foot will be chan ged auf
ter the knitting of a defined number ot half-
circular courses of loops and a yarn of an-
other and the desired color substituted for a
It

. ‘the stocking-leg is to be all of one color,then

the yarn used in the front will be of the same

color as that used in the rear of the leg; but

if striped in two colors then yarns of two col-
ors will be used one after the 0’[]161 OTL each

" the front and the rear 51(:16

- The front part of |
f*of the

stocking,

Refenmﬂ now to Figs. 5&11(16 eopled from
my dppheatlon nNerial No. 333, ]15 filed De-
cember 9, 1889, and to which lefelence may
be had for a more extended description of

one form of machine by which to knit my im-

proved stocking, A represents a needle-bed,

and B a cam-carrier having at its inner Side

(see Kig. 6) two series of cams or actuators,

one 1o reciprocate the series of needles e, de-

nated “longer needles,” the said cam-carrier

‘being also plowded below the cams or actua-
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‘nominated “shorterneedles,” and the o_thel to
reciprocate the series of needles f, denomi-

80

tors ;|ust referred to with suture camsor act-

uators ¢* and % by which. to reciprocate at

the proper times themtelmedmry suture-nee-

‘dles g and 7, one each between the opposing
-‘Serles of lonwm and shorter needles. |
In Fig. 5 the cam-carrier is shown fLS Dro-

vided w1th two yarn-delivery guides ¢’ d’, the
guide ¢’

dles, and the yarn-gaide d’ to the shorter

needles ¢ and not tothe longer needles, and.
each yarn-delivery guide in praetlce has two

delivering its yarn or yarns tcr the
longer needles f and not to the shorter nee-
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Or IMore yarn- feedels, as ¢ ¢td® d*, from which

may be taken from time to time yarns of the

desired color to supply the said delivery-

rier B has only a motion of reciprocation, and
that it is reciprocated only far enough to

-cause the respective yarn-delivery gmdes to
| present their yarns each to its own proper se-
ries of needles and to the suture- -needles, the
latter in their reciprocation effecting the in-

105

terloopment at their ends, one with the other

95

guides for making striped stockings or for
thickening any desired part of the stocking.
It will also be understood that the cam-car-

100

of the respective half- circular coursesof loops.

knitted on the said longer and shorter nee-
“dles, as the b‘l;ld half cuculm COurses of ]loons

are laid. -
In Kig. 5 amd 6 where the Suture needles
are 1rlplesel1ted as having each but one butt,

and as reciprocated by separate mdependent |
suture-cams, the said suture- needles are ele-

vated to talke yvarn and knit only as the cams

oractuators co-operating with the said longer

and shorter needles move off from the series

11O

of needles which they actuate, each suture-

needle thus eonstltutmu‘ the last needle to

take yarn and knit at the end of each half-

| eircular course of loops laid, the interloop-
‘ment of the independent distinct yarns pre- -

sented, one or moreonly in the front partand
one or more only in the back part of the
being asrepresented in Fig. 3, where
the central wale supposed to be in the line

9y %y is shown as composed of loops 3 and 2,

taken alter na,tely' from the yarns b® 79,

In Figs. 3 and 4 the yarn shown by dotted
lines as entering into the front part of the

stocking is mml{ed /% while the yarn %
‘shown by full lines enters only into the back

of the stocking, the parts of the stocking
shown in the said Figs. 3 and 4, viewing the

f particular stoeLmﬂ 1eplesented in Kig. 1 be- |
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| ing supposed to lie between the dark stripes;. | part of the btockmo may be varied at any

but to stripe the work as shown in Fig.1, the
varns féand {°will be exchanged at the proper

times in the knitting for yarns of other de-
sired color, so by the terms “distinet yarns”
and “sets of yarns” I intend to signify the
| different parts in flat pieces having Selmﬂes |
and subsequently sewing the said pieces to

employment of one yarn in the front part and

~ another in the back part of the stocking, or

to

20
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40
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~a tubular fabric.

50

55

6o

the ending of- ula
interloopment of the said distinet yarns at the

produced than by crocheting
vantages over the croeheted stocking.

two or more such yarns in each the back and
front for the production of color-effectsor for

- thickening the fabrie..

Reteumn‘ now to Fig. 7, whlc,h is COpled
from my a,pphcatmn Serlal No. 342,960, filed

March 7, 1890, to which reference may he had,
the suture-needles ¢ 4 have each two butts

g’ g% h' h? and they are actuated each by one

and then by the other of the cams or actuat-
~ors employed to reciprocate the series of

longer needles and the series of shorter nee-

dles, and as a result thereof the suture-nee--

dles instead of being actuated to serve only
as the last needles in the completion of each

half-eircular course of loops, as desceribed in

Figs. 5 and 6, are made to take the distinet
yvarns % 0% at the commencement as well as at
each half-circular course, the

ends of the said half-circular courses as laid
being as represented in Fig. 4, where the wale
of loops supposed to be in theliney vy, Fig. 1,
shows two loops 3 from the yarn b5 knitted on
{he shorter needlesand appearing only in the
back part of the stocking,

the adjacent wales, whereas the wale of loops
2 3 (shown in- Fig. 3)
thinner than the wales of loops adjacent to it
on either side. Should the suture-needles be

omitted, it will be understood that the yarns

1805, fed, respectively, to the longer and to

the shorter needles, as described, would be

knitted into two distinet fabries; but the sut-

- ure-needles, actuated as described, antomati-
cally effect the interloopment of semi-course .
with semi-course as fast as laid, thus making
This 1s a very different op-
eration from that which will be praecticed by |
“crocheting the edges of the said fabrics to-

gether by IMeans ( of a crochet- hook and a sepa-

rate thread.
While the stoelunﬂ' is mueh nore c,hedplj,
, 1t possesses ad-

Should myimproved stocking be knitted on

a straight machine having two ranks of nee-

dles, as it may be, the heel may be produced
on either rank of needles,and the toe may be

produced wholly on either or partly on each
Tank of needles.

By the alternation of yarns,
as described, of different colors the leg may

~ be striped, or the top of the foot may be

striped and the sole of the foot be of a plain
color, and, in fact, the color of the front part

of the stocking as compared with the back | composed of another and distinet yarn or set

‘gether.
'been made by first making the leg and the
| top of the foot, and by thereaftel knitting

form—.

interlooping with .
two loops 2 of the yarn /9 knitted on the

longerneedles and appearing only in the front
part of the stocking, such wale of loops being |
- more closely knitted or more prominent tha,n |

1s less prominent or

part of the length of the stocking, a,nd as may
be desired.

Prior to my invention stockings showi mﬂ*
color effects at the back different from the
front have been made by first knitting the

I am also aware that thlellﬂ'S have

the soleand joining the courses of loops made
therein as laid to loops of the top of the foot,

end needles of the series of needles on which

the sole is being knitted; but this plan of

knitting is slow :—md requires manual dexter-

ity, whereas in my method the fronf and back

parts are knitted simultaneously and joined

70
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{ whieh loops are picked in succession onto the |

automatically half-circular course after half-

eueular course as laid.

It will be seen that in followmﬂ' my above-
described method of knitting a StOCkln‘T the
heel may be knitted in any usual way orv

or rectangular. piece, as Bb, Fig. 10, which,

e., 1t may be knitted in a square

90

when folded, requires that its lower -edg-es Co

be bound together and its sides Dd joined to
the sole part Ee, or it may be knitted by the

95

narrowing and widening process of the ordi- .

nary Seamleﬁs stocking, or as described in

United States Patent No. 64,154 or No. 200,225,

heretofore granted to me. In the for mation
of the toe, whlle I prefer the process described
in United States Patent No. 64,154, any other
usual process or method may be followed.
By my method, as herein explained, the
wale formed by the suture-needle is composed

of a loop from “one yarn” drawn through a
loop of the “other yarn,” and of a loop from

the other yarn drawn th10un‘h a loop of the
one yarn, so that there is a remproeal inter-
looping of the different yalnb one with the
other.

In the stocking fd:bllc it will be undelstood
that the stripes shown in Fig. 1 are parallel;
but this cannot be &eeumtely shown on a

-dmwmﬂ' showing the stocking stretched flat

and bupposed to be on a boar d as in Fig. 1.

A species of stocking of whlch the stockmu- .
herein described is the genusis made the sub
Jject-matter of apphcatlon Serial No 399,946,

ﬁled June 11, 1891,
I claim—
1. A so-called. “Seamless Stoekmﬂ‘” having

| thefrontpart of its leg composed ofone yarnor
set of yarns and the rear part of its leg com-
posed of another and distinet yarn or set of

yarns, the said two parts being united in the

form of a tube by the 1601proeal Interloop-
ment of the loops of the opposed-edges of said.

parts at the sides of the leg, Substa,ntmlly as
described.

2. A StOCklI]ﬂ" having the top or upper pa,lt
of its foot composed “of one yarn or set of
yarns and the bottom or sole part of the foot
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of yarns, the said upper and sole parts being

united in the form of a tube by the reciprocal
Interloopment of the loops of the opposed
edges of said upper and sole at the sides of
the foot, substantially as desecribed.

3. A so-called “seamless stocking ” having
the front and back of the leg formed of half-
circular courses of independent varns, as de-
sceribed, with the end loops or stitehes of the
sald half-ecircular courses mutually inter-
looped, as deseribed, having the top and sole
of the foot similarly formed and having nar-
rowed and widened heel and toe pouches, sub-
stantially as set forth. ]

4. T'he herein-desceribed method of knitting
stockings having a tubularly - knitted leg,
which consists in simultaneously knitting
half-circular courses for the back and the
front of the leg from different yarns, respect-
ively, and reciprocally interlooping the said
yarns at the opposed ends of said half-cireular
courses as fast as these are laid, substantially
as described. |

9. T'heherein-described method of knitting
a stocking, which consists in forming the leg
portion thereof by simultaneously knitting

half-circular courses of loops or stitches of-
different or independent yarns, one series of

such half-circular courses to constitute the
front of the leg and the other to constitute
the back thereof, reciprocally interlooping the

yarns at the opposed ends of the half-circular |

- courses as these last are knit, then knitting

with one of the yarns in continunation of the
back of the leg to form a heel portion, then
forming the foot portion by similarly knitting

‘half-circular courses of loops or stitches of

different or independent yarns, one series of
such half-circular courses to constitute the
top of the foot and the other to constitute the

0
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sole thereof, reciprocally interlooping the

yarns at the opposed ends of the half-circular
courses as these last are knit, then forming
the toe in the usual manner, and finally fin-

1shing by seaming in usual manner, all sub-

stantially as deseribed. -

6. The described method of knifting seam-
less stockings, which comprises simultane-
ously knitting from separate independent
yvarns half-circular courses of loops to enter
into the formation of the front and back of
the stocking and interlooping along the oppo-
sitesides of the stocking the said half-circular
courses as fast as they are knit, thus making
a tubular seamless portion, substantially as
described. |

In testimony whereof I have signed my
name to this specification in the presence o
two subscribing witnesses. - -

BENJAMIN F. SHAW.

Witnesses:
JAMES If. GORDON,
RALPH IH. SHAW.
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