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" 11 Claims. (Cl 66—201)

The principal object of this invention is to pro-
vide & new method of operating a circular inde-
pendent needle rib knitting machine and to make
s new tubular knit rib fabric formed of a weft

5 body yorn having designs interknit with or em-
oroidered thereon by stitches of other warp
yamns, - ) : -

In the drawings:

g, 1 lusteates the stitches in detail,

Mg, 2 Hlusirates & section of fabric,

Mg, 8 Nustrates o diagremmatic view of the
Gedies, - '
. 4 Mustrates the position of the needles on
ine 4—4 of Fig. 3 and . . ‘

Tim, B Husirates the position of the needies on
iine 5—b of Fig. 8. :

As goown in Flg 2 there is o tubular section &
of zib fabric having o design 7 on the face there-
of, Cbvigusly this design msy vary s desirved.
op Tn ¥, 1, an enlarged view of the stliches of &
rilon of the febric shown in Fig. 2, including
e deslgn, is shown, -

In Fig. 1 the rib fabric is composed of the plain
side wales 9 and the inside rib wales 8. The
5 contain nlein siltches of the weit body
1 exclusively, whereos the wales § contain
has of the weft body yorm 11 and of the

warp yvarns 15, 16, sach Independent re-
oo waled, Inthe wales © the stitches

10

Through the stitches 13 of the obher
aoie successlon where the design colls for the
continustion of the same. Preferably the othes
o yorns 10, 10, sve different in eolor from
nd from the bedy yarn, so theb o
may be formed, however the selectl
explirary, The best resulis ave

‘

of the rib wales or each of the other plain wales
within a given length of fabric, and that the
overall length of all the wales is substantially
the same, the extra stitches of the warp yarns
being forced to open wider than the stitches of the
body yarn and being forced toward each other,
by virtue of the fact that the lesser number of
stitches in the intervening rib wales tends to
draw the fabric to the length determined by the
length of the rib wales alone. Thus the stitches
of the warp yarns are forced into z raised or em-
broidered relation to the body stitches, and at
the same time tend to cover up substantially all
of the single intervening stitches of the body yarn
go that the lstter cannot be seen upon casual in-
spection. TFurthermore due o the fact that the
entire fabric 1s made up of stitches sach of which
contains 2 single yarn only, it is possible to draw
the stiteches into very small or tight loops in con-
tradistinction to stitches that are made up of a
body and o pleting yarn in the same stitch. By
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if:]

single yarn is meant o yarn which may contain

one or more strands, the term being used to dis-
tinguish from o plurality of yeuns such as are
necessarily used in meking pleting stitches.
design snd the ouiling thereof may vary as de-
sived so thet the same mey be either paraliel, ab
an-angle, or vergendicular to the wales.
Referring now {0 Migs. 3 to 5, the preferred
meathod of manipuleting the nesdles to form the
febric will be described. The relation of the cyl-
inder needies 17, and the dial nesdies 18 ig the
seme s in the usual eircular independent nesdie
rib machines. The dngers 19 carrying the warp
yerns 10 are disposed in their bed in the rela-
#ion 50 the needies 17 and 18 as shown in Figs.
S ond 4. Only thoge features of the means for
opsrating the needies and fngers will be de-

waro yoras equel 1o ov slightly

* thon the bedy yarn, )

i 1 o cortlon of the yarn 10 es i

7rom one stibeh 13 to ancther stlich 13

ame wole, deating past the singls nbey-

7 the body yern 1il. Ab ceriain
2 with the design, the yarns
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znib wish or
7 fhrough o
Tt willbe s

e where the
o stitehss, thab i
7ies ihe numbsr of

B

sribed which are in eddition to or need special
mention over the usval means. The fngers 19
are moved about their pivot point from the po-
sition of Wig. & to the position of Fig. § by means
of fnger cam 20, the return movement be-
ing meade by the spring bend 21, or by & suit-
able corn. The aciion of the end of the finger
adjacent the nesdle 17 to wrap the warp yarn
10 around the seme is o camining actien and is
well known in the avt.

Tn Fig. 3 there is o diagremmatic represenis-

tion of the nesdles, The cylinder neesdles 19,
when they Zollow the pein 23 throughout ers

roised of fesd A by the usual means, to the
nosition of I 4 on line 4—4 of g, 2, to
tne kmitting of or luoccking over level where
tha old gtitches of the welt bedy yarn 11 (Fig. 1)

The
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are knitted off and new stitches formed of {he

body yarn as the needles 17 take the same and

are drawn by stitch cam 24 down to the stitch

level, beneath the said cam. At this point, i. e.
5 line 4—4, the dial needles 18 are out and take
the body yarn in the usual way, that is the
cylinder needles draw the yarn over the dial
needles, and the latter then form rib stitches
thereof. In fact the entire knitting action at
feed A is identical with the ordinary action of
cylinder and dial needles forming the usual types
of rib stitch of a body yarn and is therefore
familiar to those skilled in the art.

At feed B there is no weft or body yarn fed
to the needles, but cnly the warp yarns 10, and
these are fed: to selected needles only. If, at
this feed, none of the nesdles 17 are selectively
raised by the wheel 26 then they do not cast
off their stitch of bedy yarn, but merely pass
idly under the second stitch cam 25, and onto
feed A where regular knitting takes place on all
the needies. If, however, certain needles such
as 27, 27 are raised by the wheel 26 to the path
23, thege needles reach the latch-clearing level
and their body yarn stitches slip down below their
latches, these needles taking on a warp yarn 10,
as the fingers 19 are actuated at that time hy
the cam 20 and by spring 21 to cause the cam
ends thereof to wrap the warp yarns around the
selected needles as shown in Fig. 5. After the
wrapping takes place, these selected needles pass
under the second stitch cam 25 to draw the warp
yarns into stitches 13 (Fig. 1), drawing the same
through the body stitches whmh have just pre-=
viously passed below the latches of said needles,
and then these needles continue onto feed A
where regular rib knitting takes place on all
the needles; At feed B the disl needles are in
as shown in Fig. 5, and since no hody yarn is
fed, only warp knitting takes place at this feed.
The fingers 19 are each associated individually
with & needle 17 and are placed, in accordance
with the design, with certain needles. They are
thereafter actuated continuously by cam 20 at
feed B, so that if & needle is raised such as
needle 27, it- is wrapped by the action of its
own finger, whereas if a needle is not raised and
it has a finger associated with it, then the actua-
tion of that finger is simply an idle movement,
the needle not being high enough for cam con-
tact between the finger and itself. No body yarn
is fed at feed B, the needles which are selec-
tively raised to form the design cast off their
stitches of body yarn and take a warp yarn from
their respective fingers and knit the same. At
feed A the selected needles as well as all the
others cast off their stitches of warp and of
body yarns and take on the weft body yarn to
knit the same.

If desired, stitch cam 25 may draw a longer
stitch than stitch cam 24, without injuring the
body stitches on unselected needles, for the rea-
son that at feed A the dial needles are out
and the cylinder needles determine the stitch
length by drawing their stitch over the dial nee-
dles, whereas at feed B the dial needles are in
and the body stitches are formed so that there
are no dial needles over which to strain the yarn
with a slightly longer draw to the cylinder nee-
dles. This longer draw on the selected needles
acts to form the stitch, whereas this same longer
draw on the unselected needles merely takes up
on the body yarn stitches without injuring them.

In Fig. 3 an ordinary design wheel of common
‘76 knowledge in the art is shown at 26 in dotted
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lines, as one type of selective cylinder needle
raising means. I{ is obvious that any type of
needle selecting means may be employed at
feed B to perform this function of selectively
raising certain needles to form a design.

At feed A the rib inside wales 8 (Fig. 1) and
50 much of the plain outside wales 9 .as are
formed of the body yarn 11 are made. At feed
B only the stitches 13 of the warp yarns 10 are
made as has been made clear in the foregoing
specification.

It will be understood that under the term
“bedy yarn” I intend te include two or more
yarns knitted simultaneously after the manner
of a single yarn and that the term * single yarn
stitches ” is intended to cover situations where
two or more yarns are knitted simultaneously
in like manner. An example of such practice as
I refer to is found in that common method of
reinforcing by adding one or more auxiliary yarms
to & main body yarn and knitting them all to-
gether, instead of using a single heavy yarn in
heels and toes or the like,

I claim:

1. A seamless tubular knit rib fabric having
ouiside plain and inside rib wales, said fabric beé-
ing made of a body yarn and of other yarns for

85
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‘certain ‘of said plain wales, said plain and rib

wales comprising a succession of 'Interknitted
single yarn stitches, certain of the stitches of said
certain plain wales and all the stitches of the oth-
er plain wales as well as all the stitches of the
rib wales being formed of the body yarn, the re-
maining stitches of the said certsin plain wales
being formed of said other yarns, said other yarns
floating past the said certain of the stitches of
said certain plain wales, '

2. A seamless tubular knit rib fabric having
outside plain and inside rib wales, said fabric
being made of a body yarn and of other yarns for
certain of said plain wales, said plain and rib
wales comprising a succession of interknitted sin-
gle yarn stitches, certain alternate stitches of
said certain plain wales and all the stitches of the
other plain wales as well as all the stitches of
the rib wales being formed of the body yarn, the
intervening stitctes of the said certain plain wales
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‘being formed of said other yarns, said other yarns

floating past the said certain alternate stitches
of said certain plain wales.

3. A seamless tubular knit rib fabnc having
outside plain and inside rib wales, said fabric be-
ing made of a body yarn and of other yarns for
at least one of said plain wales, said plain and rib _
wales comprising a succession of interknitted sin- 130
gle yarn stitches, certain of the stitches of said
plain wale and all the stitches of the other plain
wales as well as all the stitches of the rib wales .
being formed of the body yarn, the remaining
stitches of the said plain wale being formed of 136
said other yarn.

4. A seamless tubular knit rib fabric having
outside plain and inside rib wales, said fabric be-
ing made of a body yarn and of other yarns for
at least one of said plain wales, said plain and rib 140
wales comprising a succession of interknitted sin-
gle yarn stitches, certain alternate stitches of
said plain wale and all the stitches of the other
plain wales as well as all the stitches of the rib -
wales being formed of the body yarn, the inter~- 145
vening stitches of the said plain wale being formed
of said other yarn.

5. A seamless tubular knit rib fabric having
outside plain and inside rib wales, said fabric
being made of a body yarn and of other yarns for 150

" 198
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certain of said plain wales, said plain and rib
wales comprising a succession of interknitted sin-
gle yarn stitches, said certain of the plain wales
each containing a greater number of single yarn
stitches formed of the body yarn and of the other
yarns than do each of the rib wales formed of
the body yarn, within a given length of fabric,
whereby the stitches of the other yarns are forced
to substantially cover the single yarn stitches of
the body yarn in said certain wales.

6. A seamless tubular knit rib fabric having
outside plain and inside rib wales, said fabric
being made of a body yarn and of cther yarns for
certain of said plain wales, said plain and said
rib wales comprising a succession of interknitted
single yarn stitches, said certain of the plain
wales each containing twice the number of single
yarn stitches formed in alternate succession of
the body yarn and of the other yarns as occur in

‘each of the rib wales formed of the body yarn,

within a given length of fabric, whereby the alter-
nate single yarn stitches of the other yarns are
forced to substantially cover the intervening sin-
gle yarn stitches of the body yarn in said certain
wales. ) .

7. A seamless tubular knit rib fabric having out-
side plain and inside rib wales of stitches formed
of a body yarn knitted in each wale in each of &
succession of courses, and a design formed on
the outside of the fabric composed of a plurali-
ty of other yarns formed into stitches containing
design yarn only, said design yarn stitches being
interposed between successive stitches of the body
yarn in a wale. ‘

8. A seamless tubular knit rib fabric having out-
side plain and inside rib wales of stitches formed

3

of a body yarn knitted into each wale in each
course in an area of fabric, and a design formed
on the outside of the fabric composed of a plu-
rality of other yarns each formed by itself into
stitches interposed between stitches of the body
yarn in & wale, said design having an outline of
which at least a portion is disposed at an angle
with respect.to said wales. o

9. A seamless tubular knit rib fabric having
outside plain and inside rib wales of stitches
formed of a body yarn knitted in each wale at
each course in an area of fabric, and a design
formed on the outside of the fabric coraposed of &
plurality of other yarns respectively individual o
outside plain wales and formed into stitches inter-
posed between stitches of the body yarn in their
respective wales, said last-named stitches not in-
cluding concatenated loops of body yarn.

16. A seamless tubular knit rib fabric having
outside plain and inside rib wales of stitches
formed of a body yarn, and a design formed on
the outside of the fabric composed of a plurality
of other yarns formed into design stitches betwesn
successive walewise stitches of the body yarn
said design stitches containing pattern yarn only.

11. A seamless tubular rib fabric comprising

160

successive courses of body yarn interknitted to

form rib wales and plain wales, certain of the
plain wales each containing more plain stitches
per unit of length of the fabric than the num-
ber of courses of body yarn in such unit of length,
the additional stitches in said plain wales being
formed from auxiliary yarns each individual to

a wale.
- NATHAN LEVIN.
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