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3 Clmms

This -a;pﬁlicetion has for 'its SUbject matter an

invention in knitted fabrics and the method of

knitting wherein mock rib fabric of accordion
type is produced having a pronounced ribbed
appearance and in which the elasticity and ex-
tent to which the fabric may be stretched are

comparable to these characteristics as exemph-

- fled in so-called, true rib fabric.
- In the figures of drawings:

Fig. 1 is an isometric view of a group of nee-

|

. dles and sinkers taking and drawing the accor--

dion yarn;

Fig. 2 is a diagremmatw 111uatre.tion of the
pathways followed by needle hooks at SO- called
main and accordion yarn feeds: =

Fig. 3 is a conventional illustration of a smell
section of fabrie, greatly enlarged, showing more
- or less the theoretlcel stitch structure;

Fig. 4 is a conventional showing of a srtocking'

having a top in accordance with the invention;
-~ Pigs. 5 and 6 are plan views of needle cylin-
ders and wherem the relative size of cylmder
appears;.

- drawing movement than would be the conven-'_i_--
“tional needles employed and man_;pulated in the

Pig. 7 is a section shomng r1bbed construc- |

tion of the fabric:-
Mock rib Iabrics have been made for severa,l

years, one particular form thereof being known

as accordion fabrics, the general method of knit- =

ting such a fabric and the construction thereof

being well-known, see United States Patent

#1,377,453. As a mock rib fabric employed for
a, stocking top accordion stitch fabrics have been

lacking in two particulars, one, the appearance

- of the rib has not been sufficiently outstanding,
“and two, the elasticity and extensibility of the

fabric has been less than is commonly demanded
in a top for a saleable stocking. Accordmg to
the present invention ribbed appearance in an

accordion fabric is realized which is very hard

‘to distinguish from .true rib fabric and which

1eme1ns ribbed or corrugated when extended and

number of needles are employed correspondmg_
to the usual number of needles for such weight

and type of fabric, but the needles are of heavier

gage and especielly is that true of the wire which

- goes to make up the hook part of the needle.
Sinkers operate along with these larger needles,

sald sinkers being relatively thin or of finer gage
than the needles so that the fabric is knitted
on. a machine having a cylinder epprecrebly_

larger in diameter, with a number of needles .
substantially the same as that now employed .
for the weight and type of fabric knitted, heavier

gaged needles and relatlvely fine gage or thin
sinkers.

to a lesser extent in their stitch measuring and

way now acceptled as standard. -

Now referring to Fig. 1, needles ¥ are of the |
usual latch type, but are of larger gage than
would ordinarily be employed for knitting any .
particular fabric in question. As fully disclosed:
in applicant’s co-pending application Serial

- #426,984, needles are used having a hook diam--

eter of, for example, .022’’ rather than .016’’.
In other words, 24 gage needles are used to

knit fabric such as would normally be knitted -

| . The hooks of these needles -

- are preferably squeezed together as described'in
- the application above identified so that the actual .

by 48 gage needles.

space inside the hook is approximately that of
a 48 gage needle. Along with these larger nee- .

~dles, sinkers employed are preferably of about

~ .007”’ thickness so that we have a hook diameter

40

worn. Extensibility has been increased so that
when finished down to more or less normal di-

mensions for commercial tops, the actual stretch
45

laterally is such that the stocking may be put
on without effort and will fit any size leg which

might be accommodated by the true rib top.

Upon actually stretching and releasing the fab--

ric, its elasticity allows it to return prectrca,lly
to its original dimensions. |

o0

In the method of knitting this aecordlon type .

fabric a larger needle cylinder is employed, that
is, the needle cylinder is of appreciably greater
diameter when considering the weight and type
of fabric produced. In this larger cylinder a

of .022’" along with a sinker thickness of .007""." S
This is merely given as one typical example of =~
& successful combination. . These dimensions may

be varied to some. extent and with the hook

diameter of .022’" siightly thinner or slightly
thicker sinkers may he used. Also, slightly larger

needles may be employed for 1nsta.nce needles . =
having a hook diameter correspond ng to that: -
of 18 gage needles (.028"’).

of the invention in this respect as a ratio, the

needle hook diameter may bear a ratir to the“__'.., |
- sinker thickness of 2.8:1 to 4:1.

thickness of the sinker is taken at the stitch - ' :

drawing edge and the hook wire diameter to
- which reference is made is the cross-sectional -

Of course, the

diameter of the hook wire at that part of the -

needle measuring or eontactmg the IOU_p as. 1t-'_-_-.'__ -

is being drawn.

bd

In this Fig. 1 sinkers 2 have mbs 3 throats 4
and the usuel sinker butts §. 'The isometric view

shows knitting in the direction of the arrow and . ”

In addition, needles are drawn down -

To express the limits .




- needles.

- ""'i'.'-nate ‘needle,

. fabric.
' mediate sinkers.
| ~ In Figs. b and 6 needle cyimders are shown o5
~ practice, the needle wales will be comprised of
-loops which show up as. of much greeter size

‘than the sinker loops,
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at the suxiliary side of the ma.chme or at that -

. - feed known as the accordion feed. A yvarn feed-
- ing finger 6 moved to and from feeding position

. .byany convenient means feeds an accordion yarn

.1 and there is provided a selection for needles

© . which’ raise every other needle to take this ac-

2 315 138

ms.tely 50% of what that distance wculd be by

~ cordion yarn while intermediate needles are not

~ so raised. After the sald yarn is taken in the

~ hooks of every other or alternate needles, and

- ~upon’drawing needles downwardly as by a stitch
cam, the said yarn is passed behind intermediate
I ‘The accordion yarn is drawn over the
- sinker edges 8 which are merely the lower edges -
- of the sinker throats and as the relative move-.
- ment or progressive stitch drawing continues, a
stitch may be measured and drawn by each alter-
I Sinkers are pushed- inwardly for.
- casting off and shed the old loop from the needles =
... thus ccmpleting the accordion stitches which are
. of course drawn on every other needle Ieevmg a
- " long float behind intermediate needles, these
" eventually appearing as floats at the back of the
These ﬂoa.ts are drawn over two mter-_,, S

R '_.that of Fig. 5 indicated by numeral 9 beihg the

~ usual 3%’ 'needle cylinder upon which ordinary

e ‘The cylinder -

oo 18, Pig. 6, is a 47 cylinder which, according to the

.7 - present inventicn is to be used in the production

- of fabrie according to this case. The relative size -

- - . of cylinder to be used may be determined by in-

o _._-._..I-"_"creasing by 10% to 209%. the slze cyhnder now
- .. established as standard..

~. .. - _ The number of needles wﬂl st111 remam the

-_ :__j;same SO that a corresponding increase of 109 tc:rj

. 20% in the: dlsfance between adjacent needles is

R '_Zf..rea.lized ‘This Increase in the distance between

- . ‘needles, eleng with the heavier gage needles and

- gages of men ’S hcsiery are made.

“thin - sinkers - allows production of a fabric in

" which needle wales are comprised of loops sub-
R stantlally larger than loops in sinker wales.
.~ Now referring to Fig. 3, a small section of |
j'__,jfabric is shown greatly enlarged. ‘'This illustra-

.~ - tion.is partially .of ‘a ‘theoretical nature and to

.- . .some  extent, shows the real appearance. |

- . relative size of the loops adheres fairly closely to
. that of the actual fabric, but the fabric has been
. extended laterally so as to show up the sinker
- loops which otherwise would be  considerably
- ‘foreshortened and in some cases, affer the fabric
.+ “has been finished, would extend almost perpen-
. dicular to the face of the fabric. The accordion
o ;'_.3'_-£yarn Tis preferably much smaller than the yarn -
7. ... fed at the so-called main or regular feed of
- the machine. . This contrast in size of yarns con- _
" tributes to a more pronounced ribbed e

- " .. also appears to render ‘the fabric more elastic.

. 'The tension at the main side may be termed ordi- |

}-nary knlttmg tension; that at the auxiliary side’
oo . . is enough to force the. accordicn yarn. properly- -
- to interlace between needles.
A '.;_,-_'dcwn narrower yet allows msmmum extension.
. At the respective main and auxiliary feeds the
S -";.stitch lengths are governed according to the size -
0 or weight of yarn so that naturaﬂy the length of
PR f-,_'%:f---'stitch drawn at the main side-is appreciably -
IR .longer than that at the. s.umhary side at which
. . the'relatively fine accordion yarn is fed.  While
"~ . - the stitch lengths at the two sides aie varied
. according to the particular.yarns fed, it is to be-
. understood that in the system herein described,

. the .actual distance to which a needle hook is

| ) drawn belcw the cooperating stitch: drawmg edge -
e cf a smker or cther mstrumcntahtles is appl oxi- 76 face cf the febric while the ba.ck porticn 22'is

- The

Tect and

‘The fabric finishes

10

15

20

the now accepted conventional system of knit- |
ting in circular independent needle knitting

- machines. -

The wales 12, 13 9nd ll are ccmprised of -

-' stitches from yamm { | only. while the intermediate
wales 15 and 16 are made up loops alternately

- drawn from the accordion yarn T and then from
The accordion yarn -

the so-called main yarn I I:
is drawn into rather tight and smaller stitches in

~ the wales 15 and (6 and although all loops of
the yarn 11 are drawn at the main side of the
' machine, there is a certain readjustment or rob-

bing of yarn during the knitting so that the loops

IT of yarn Il in these intermediate wales even-
tually appear smaller than adjacent loops of the

- same yarn in the wales 12, {3 and 14. By varia-
~ tion of tension ir: the yarn T and also by adjust-

- ment. of stitch length, the relative prominence of
" the rib, the width of the fabric as it comes from

. the machine and the possibility of: finishing down
. or narrowing the fabric are controlled. Since

30

the needles are relatively more widely spaced and®
are of much heavier gage in comparison to the

thickness of sinkers than is now the conventional -

The amount of each Yarn 'l and L which is

fed mtc the fabric is carefully balanced so as to
- allow an elongation of the fabric in finishing and =
- yet, will provide sufficient possibilities of stretch K

- laterally, both these characteristics being essen-

- ‘tial in a commercial stocking top.

a5 top must finish down smaller than the width of

- the stocking leg and yet for commercial purposes,

The stocking

must have a lateral stretch which will allow it -

- to be put on without eﬁort and worn without

40

45

;disccmfcrt
-ation, there is a redistribution of yarn in the
| stitches to some extent, but the general charac-
. teristics of large needle lcops a.nd sma.ller siuker'
loops are maintained. |
- The increased size of the needle cylinder (com-
prising increase in size of needle circle) com-

‘Before and in the finishing oper-

- bined with the lerger needles functicmng as

50

‘they do -with narrow sinkers brings about or
‘allows the construction of & fabric in which the |
floats 18 of the accordion yarn 7 are of greater.
length than such floats would be if knitted ac-

~cording to the practice heretofore prevailing

“and of which Umted States Patent #1,377,459 is
g fair exsmple -
'f‘febric may be finished down to desired width
and: yet will still present possibilities of maxi-

b5

65

70
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‘This combination by which the

mum lateral stretch’ is in part, at least, a func-

tion of the increescd length of the floats 18 re-
sulting from the use of the larger cylinder, The
increased length of floats does not merely give 8 .
fabric in which possibilities of stretch are pPro-
"portmnally greater; but in combination with the
- other factors entering into the construction of =
- the fabric and method of ‘producing it, brings
about a much ﬂner ribbed appeararice, markedly
better: elasticity and~ p0551b111ties cf finishing
~_ down to a practical width. |

In Fig. 4 a top 19 acccrdmg tc the invention

‘is shown on a conventional stocking having a-
- leg 20 the rest of the stocking not- being illus-
trated. since 1t would, when finished; be similar =
n appearance to the usual mrcula,rly kmt stock- -
Ing.or half hose. | |

In Fig. 7 a section cut thrcugh the fabric illus-

~ trates how the raised ribs 21 extend out at the
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more or less flat; the latter being characterlzed

by intermediate wales {3—18 and the- ﬂoats 18

behind the alternate wales 12, 13 and 14,

Now referring to Fig. 2 a needle hook path- -

-~ way appears in which the path 23 is that at

which needle hooks approach the auxiliary feed-
ing fingers 6 through one of which accordion

yarn 7 is threaded. At a point just in advance
~of the finger § any suitable needle dividing or
- selecting means will raise the alternate needies

to the pathway 24 while the intermediate needles

continue along at the lever 23. After taking the

varn 1 the alternate needles are moved down-

wardly in a stitch drawing wave as by the usual

stitch drawing cam and reach a lowermost point
25 e,t which point stitches will have been drawn

and the previously drawn loops cast from the

needles. That particular phase of the knitiing
is clearly illustrated in Fig. 1.
needles do not take the yarn T but are drawn

~down by the stitch cam (not shewn) te the_

- same level at 25.

. After passing this' eecerdjon varn feed the‘

15

Intermediate
20

yarn is to be elastic in nature, and should teke

a permanent set when ﬂnished -
The invention has been described by reference

to one specific embodiment of the same and it.is - '
to be understood that this is illustrative of the
general principles to be applied and that cer-

tain ‘changes and variations may be resorted to

without going beyond the scope of the appended

claims in whmh the 1nvent10n 1s deﬁned
T claim: | |
1. A method of kmttlng an aceerdmn stockmg. :

| tOp in a circular, independent needle knitting

machine having needles and sinkers which funec-

tion in a needle cylinder and a sinker head re-
spectively, said needle cylinder and sinker head .
each being of a diameter 10% to 209 greater -
than that now accepted as standard for any

particular weight of fabric in question, ineludxng

the steps of measuring and- drawing loops of a

so-called main yarn and an accordion yarn at °

spaced feeding stations, drawing large needle -

"loops and small. sinker loeps by maintaining a

needlee are raised until stitches hang on the

latches and approach a so-called main feed at:

25

which, by one of several yarn fingers 26, are fed

the regular or main yarn 1.

stitch cam to s latch clearing level 21, then meve
downwardly to the elevation 28 as- they pass
beneath the top center cam and thereafter are

drawn down in a stitch forming wave by the

usual stitch cam and leave & lowermost point

29 after which they are again elevated to the
level 23. The level 28-is, as explained before,
lower than that at 28, depending upon how

 much longer the stitch at the main side is com-
- pared to that at the accordion feed. Of course,

this is illustrative of one representative path-?-

way by means of wiﬁch the method may be prac-
ticed, but it is to be understood that variations

" are possible for example, needles may be cleared .

at different points and, especially at the accor-

dion feed, the intermediate needles may be main-

tained at a relatively low level so that the yarn

Just prier' to
reaching this point all needles.rise up a front

ratio of from 2.8:1 to 4:1 between the diameter
of needle hooks at the stitch engaging portion
thereof and the thickness of sinkers at that part -

of the sinker over which loops are measured, |
thereby to permit the drawing of accordion yarn
“floats proportionately longer so as to. impert to

~the fabric greater stretch and elasticity.

30 -

2. A method of knitting an accordion steckmg

~ top in a circular independent needle knitting -

-~ machine having needles and sinkers spaced from

"~ 10% to 20% farther apart in a carrier than said
- needles and sinkers would normally be spaced

35

for knitting any particular weight of fabric in .

question, including the steps of measuring and i

drawing loops of a so-called main yarn and an

‘accordion yarn at separate feeding -stations,

40

drawing latch needle loops and small sinker loops

by maintaining a ratio of from 2.8:1 to 4:1 be- -

-~ tween the diameter of wire in the needle hooks

- of the stitch engaging portion thereof and the-_..,'_"'” '
thickness of sinkers at that part of the sinker
over which loops are measured, and maintaining
45

T will be drawn into stitches and the sinkers
pushed in so that their nibs engege the yam

and push it behind the mtermediete needles be-

fore those intermediate needles rise the..t is, be-
 for interlacing is effected.

Any. selvage may be employed e.t the start

of knitting or the fahric may be turned and
‘sewed.  Preferably some sort of selvage is to be

50

used and for that purpose one of the yarns may .

- be fed to alternate- needles at the start and
cast off in the flrst full course of either yarn
to be knitted. Most naturally this will be ac-

- complished by feeding the yarn T to alternate

needles and casting the same off in the first
course knitted at the main side. This is & simple

or elemental tvpe of selvage and other more

55

el

complicated edge structures may be knitted, for

example, an initial starting course may be fol- |

lowed by spaced tuck work or the like.

The invention may be practiced with any of
- the usual textile yarns, for example, with mer-

- cerized cotton, silk, wool, rayon, nylon or other.
Preferably the accordion

synthetic filaments.

a distinction between the main and accordion
yarn: whereby the accordion yarn will be finer

than the main yarn, drawing said accordion yarn -
into loops sufficiently long to allow considerable

extension of the fabric as the same is elongated
upon finishing, but drawing accordion yarn floats

between the adjacent accordion stitches 10% to
20% longer according to the increased distance"

between needles.
3. In knitting an accerdien fabnc in a circular ;

independent needle knitting machine having' .
‘needles and sinkers, that method which includes
- mounting said needles and sinkers in a needle

cylinder and sinker head having a diameter 109,
to 20% greater than that now accepted as stand-
ard for any particular weight of fabric in ques-
tion, drawing large needle loops and small sinker -
leeps by maintaining a ratio of from 2.8:1 to 4:1
between the diameter of needle hooks at the

- stitch engaging portion. ther‘eef and thickness of
sinkers at that part of the sinker over. which -
loops are measured, thereby drawing accordion =

- yarn floats proportionately longer to increase |
streteh and elastlcity in the fabric.

WD’.J..IAML SMITH JR.
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