March 16, 1948. J. L. GETAZ 2,437,735

METHOD OF AND APPARATUS FOR SEPARATING KNITTED FIABRICS

Filed July 25, 1945 3 Sheets-Sheet 1




March 16, 1948. J. L. GETAZ 2,437,735

METHOD OF AND. APPARATUS FOR SEPARATING KNITTED FABRICS
Filed July 25, 1945 3 Sheets-Sheet 2

»

‘/
Ik

Tl

T‘nﬂHﬂ

INVENTOR.




March 16, 1948. J. L. GETAZ 2,437,735

METHOD OF AND APPARATUS FOR SEPARATING KNITTED FABRICS

Filed July 25, 1945 3 Sheets-Sheet 3

R

INVENTIOR.




Patented Mar. 16, 1948

UNITED STATES

2,437,735
PATENT OFFICE

2,437,135

METHOD OF AND APPARATUS FOR SEPA-
RATING ENITTED FAERICS

James L. Geétaz, New York, N. Y.
Application July 25, 1945, Serial No. 606,899
(CL 66--147)

6 Claims.
1 |

This invention is related to the kuitting of tex-
tile fabrics or articles of apparel, It is related
especially to means and methiod of separating &
continuous length of knitted fabric into units
which are made into finished articlés such as
hosiery, sweaters, ete. )

In many types of knitting, it is desirable to
keep the knitted fabric under tension as it is
drawn from the knitting needles. A tension of
this kind may be applied by feeding the knitted
fabric through rolls, or winding it on & shaft, or
it may be applied by attaching & ‘weight to the
knitted fabric. This tension is necessary in sonie
types of knitting in order to make the stifches
of the fabric shed properly over the heads of the
needles. In other types of fabrics, this tension
improves the quality of the fabric by making a
tighter stitch, which gives the fabric more elas-
ticity. This tension is préferably applied by feéd-
ing the knitted fabric throtigh corrugatéd rolls
which are driven at the propeér speed for Keeping
the desired tension applied to the fabric &§ it is
knitted. The fabric is delivered from these rolls
in a continuous length Which is thén separated
into units of the desifed length for making ar-
ticles of apparel, Thése units may be 'faShro"ried
as they are knitted, as i hosiery, pocke
knitted for the heel and to¢, and ih sweaters the
neck and arin holeés may bé fashioned; also such
units may ¢ontain differént kinds of stitches
which atre suitable for différent parts of the ar-
ticle of apparel.

In ordér to separate these units so that the ar-
ticles of apparel may be Uniform in size and the
different kinds of stitches may be in their proper
place in the finished article, it is desirable to per-
form the separation along a cértain course of
knitting. This may be done by cutting the fab-
ric with scissors, and this method is sometimes
used for separating wristlets for the sleéves of
sweaters and ribbed tops for hésiery. But it is
diffieult to follow a ceitaih eourse of knittéd fab-
rics in cutting, and wheén articlés dre separated
in this way, the edges may be uneven. A better
way of separating theése units is to kuit 4t the
points of separation & loose course W1th"a “‘b’ull"
leave the edges even.

The pulling of the threads in these loose
courses requirés time on thé part of the opérator
of the knitting machine, and restricts the number
of knitting machines which one person ¢an oper-
ate. The operator of a hosiery Kiiitting machine
may not have time 0 Separate edch Losé as it
comes from each ohe of the machines which he is
operating. In such & case, he cannot inspect each
hose and stop a knitting machine as soon as it
becomes out of adjustient or has a broken néedle,
and this may cause additional seconds.

It is the purpose of this invéntion to provide
means for separating these units of kiitted fabric
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automatically as they leave the knitting machine
without interferifig with the fension on the fab-
ric, Whiéh is useful in drawing the stitches from
the knitting needlés. It is also a purpose of this
invention to makeé this separation along otie
course of the knitted fabrie so as to leave the
edges of the fabric éven. By means of this in-
vention a knitter may be able to operate a larger
number of kmttmg machities and @t the same
time improve the quality of his work by ‘being
able to inspect each Knitteéd unit as sdon as it is
compléted.

In this invention the Tolls whilch apply thé tén-
sion to the Kniited fabric operate in the usual
manner, and the separa,tion OCCUTS. just dfter the
point, &t Whieh séparation is to be made, passes
through these rolls, In niaking the separdtion,
use is inade of a yarn which has ¢eértain charac-
teristics Which are difféfent Trom the eharacrer-
istics of the yarns which are used in the body of
the fabriec. ‘Such @ yarn is used in Kuitting one
or more cotirses at the point where the sepdration
is to bé thade, and is referred to herebélow as the
separating yarn, This séparating yarn may e
of ‘several types which have the characteristic of
g tensile strength suitable for knitting under nor-
mal conditions, but when spéecial conditions ‘are
appled, such as are described below, the strength
of the separating yarn is diminished or is reduced
to nothing while the streéngth of the body yarn
is not affected.

The type of separating yarn to be used may
be selected to suit the special conditions which
may be most conveniently applied for reducing
its strength. One of the spécial ‘conditions
which may be used for this purpose is the appli-
cation of solvents, which will dissolve the sepa-
rating yarn and 1ot ‘affect the body yarn. In
this case, the separating yarn may be made. of
polyvinyl alcohol and water may be used as a
solvent,

The preferred method is to ‘apply spécial con-
ditionis by the control of témperature. In this
¢ase, the tempeiaturg niay be raised to a point
at which thé Separatitig yarn becomes very soft
or melts and the body. yarn is not affectéd. For
this purpose, the’ separatmg yarn may be Mmade
{rom g base of Vihyl résin. A yarn may be madé
of this material which has a good tensile stréngth
at atmospheric temperatures but as the temper-
ature is raised, this streéngth-is reduced to prac-
tically nothing at temperatures whrch do not af-
fect the body yarns If such a yarn is used as &
Séparating yarn and the .proper temperature is
applied to the Knitted fabtic at the point of sépa~-
ration, the units of knitted Tabric come apart

WHhere the teft body yarns is used it this dp-
plication it is intended to include yarhs made of
éotton, wool, -silk, rayon, ‘Celanese, nylon, rubber
or other fibres Which are commonly used m tex-
tile fabrics, Whethér the special conditions
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mentioned above, which are applied to produce
separation include the use of a solvent or the

control of temperature, the body yarns are not af-

fected by the special conditions, If control of
temperature is used, a temperature of 180 degrees
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to 200 degrees F. is suitable to remove the sepa-

rating yarn without affecting the body yarns.
This invention is useful in the manufacture of

various kinds of knitted articles and has special. -

advantages in the manufacture of hosiery. In

the knitting of ribbed tops for hosiery, these may:
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be knit under tension on g rib machine with one -

or more courses of separating yarn at the end of
each top. By applying heat to the fabric, the
separating yarn is removed and the labor of sepa~
rating these tops eliminated. In hosiery, which is
decorated with vertical wrapped stripes, a ten-
sion is needed to obtain proper knitting of the
wrap threads, and this tension is usually applied
by feeding the hose in continuots fabrie through
tensioning rolls and separating them by hand, or
by knitting the hose separately and attaching &
weight to the top of each hose before the knitting
of the wrap stripe begins. By the use of this in-

vention these hose may be knit in continuous-

length of fabric and separated automatically.
Also in the knitting of ribbed hosiery, tension is
applied by feeding the continuous fabric through
tensioning rolls and the hose are separated by
hand. - By the use of this invention, they are sepa-
rated automatically.” This automatic separation
permits the knitter to operate more machines and
to inspect his work more closely.

The uses mentioned above for this invention in
the manufacture of hosiery are related especially
to hosiery of medium and coarse gauge for chil-
dren and men and anklets and sport hose for
ladies. In making hosiery of very fine gauge, such
as sheer lady’s stocking, the stocking is fashioned
by varying the length of the stitch, a tight stitch
being desirable in the ankle and foot. "This stitch
may be made tighter by applying tension to the
fabric, especially if it is knitted with a yarn like
nylon, which has an appreciable amount of elas-
ticity. By the use of this invention, tension may
be applied to the lady’s stocking as it is beihg
knittéd in continuous fabric and the stocking
separated automatically. The use of tension im-
proves the fabric of the lady’s stocking, and the
automatic separation permits the knitter to oper-
ate the same number of machines as though the
stockings were knit separately. In Kknitting
ladies’ stockings with an automatic welt, one or

4

Fig, 4 is a side view of the mechanism as showid
in Fig. 3. -

Fig. 5 is a rear view of the mechanism shown in
Fig. 3.
- Pig. 6 Is a sectional view along line 6—6 of
Pig. 4.

‘In Fig. 1 is shown the frame | of a knitting ma-

“chine with a stationary cylinder 2. Extending be-
low the- cylinder is a chain 3 which is driven by
_the driving shaft of the knitting machine by a
-mechanism which is not shown. Yarns are fed

to the cylinder 2 with suitable yarn feeding de-

" vices such as are commonly used with means for
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more courses of separating yarn is knitted at the -

end of the looper heading, then the knitting yarn
is'changed to a body yarn before the stitches of
alternate needles are held by the dial bits. The
tensioning device is inoperative during the knit-
ting of the welt, and tension is applied after the
stitches have been transferred from the dial bits
to the knitting needles and knitting is begun bhe-
low the welt. As the welt passes below the ten-
sioning rolls, heat is applied to the fabric contain-~
ing the courses of separating yarn and the looper
heading of the stocking below is separated from
the welt of the stocking above. :

Means for making this separation automatic
without interfering with the tension’ are shown in
the following drawings:

Fig. 1 is an elevation of a knitting machine em-
bodying this invention.

Fig. 2 shows a piece of knitted fabric which is
knitted according to the method of this invention.

Fig.- 3 is a detailed v1ew of the mechamsm
shown in Fig. 1.

55

80

63

changing from one knitting yarn to another.

In Fig. 2 are shown courses of fabric {00 which
contain the body yarn 101 in certain courses
which comprise the body of the fabric, and the .
separating yarn 102 in those courses at which it
is desired that the fabric be separated.

The chain 3 drives a sprocket wheel 4, as shown
in Figures 3 and 4, which is mounted on a shaft
6, which turns in bearings in plates 7 and 8, and
these are mounted on the frame ( by arms 9 and
{0. On shaft 6 between plates T and 8 is a roll {1,
and on the end of shaft 6 outside plate 8 is a gear
wheel 12, Meshed with gear wheel {2 is a gear
wheel {3 mounted on shaft 14, which is parallel
to shaft 6 and on shaft 14 is a roll I15. The bear-
ings 16 of shaft 14 slide in grooves 17 in plates 1
and 8 angd springs I8 press against bearings 186,
which causes roll 15 to press against roll 1.

On shaft 6 is a sprocket wheel 19 driving a
chain 20 and sprocket wheel 21 on shaft 22.
Shaft 22 turns in bearings in plates 7 and 8, and
on this shaft 22 between plates T and 8 is a roll
23, and on the end of shaft 22 outside of plate 8
is a gear wheel 24. Meshed with gear wheel 24
is a gear wheel 25 mounted on shaft 26, which is
parallel to shaft 22, and on shaft 26 is a roil 27.
The bearings 28 of shaft 26 slide in grooves 29
in plates T and 8 and springs 30 press against
bearings 28, which causes roll 27 to press against
roll 23. Rolls 23 and 27 are hollow and inside of
each roll is a resistance element 3. Shafts 22
and 26 are hollow and extending through these
shafts are stationary tubes 32, and through these
tubes 32, the electric leads 33 and 34 are con-
nected to resistance elements 31, On the ends of
tubes 32 are regulators 35 for controlling the tem-
perature produced by resistance elements 31.

On shaft 6 is a pulley 36 driving a belt 37 and
pulley 38 on shaft 39. Shaft 39 turns in bear-
ings in plates T and 8, and on this shaft 39 be-
tween plates T and 8 is & roll 40, and on the end
of shaft 39 outside of plate 8 is a gear wheel 41,
Meshed with gear wheel 41 Is a gear wheel 42
mounted on shaft 43, which is parallel to shaft
39, and on shaft 43 is a roll 44. The bearings
45 of shaft 43 slide in grooves 46 in plates 7 and
8 and springs 47 press ggainst bearings 45, which
cause roll 44 to press against roll 40. The belt
31 which drives pulley 38 is & loose belt and
pressing against belt 31 is an idler pulley 48
mounted on an arm 49. Arm 49 turns on a pin
50 on stud 51 fastened to plate T; pressing against
arm 49 is g spring 52 with adjustment screw 53,
supported by projection 54 from plate 1.

The operation of the above mechanism Is as

- follows:
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The fabric 100 is fed from the knitting ma-
chine, and is held between the rolls 11 and 15.
These rolls are driven by the chain 3 at the proper
speed to give the right tension to fabric {08,
as it Is being knitted. The speed of chain 3 may
be varied according to the length of stitch drawn
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by the knitting needles. The rolls 23 and 27 are
driven at practically the same peripheral speed
as roils {i and 15. The fabric 180, after being
drawn under tension between rolls If and i85,
passes between rolls 28 and 21, where it is heated
by the heai from resistance elements 31 which
heat the rolls 28 and 27. This healing is con-
trolled by regulators 35 so that the temperature
of rolls 28 and 27 does not exceed a given tem-
perature, such as 200 degrees. This temperature
is sufiicient to melt or greatly reduce the tensile
strength of yarn {82 without affecting yarns 181,
which causes the fabric to separate.

The roils 48 and 44 and the mechanism which
drives these rolls are not a necessary part of
this invention, but are useful in separating the
fabric should there be some threads which cause
the units of fabric to hang together. If the rolis
48 and £8 are free to fturn as driven by belt 87,
their peripheral speed is slightly greater than that
of rolls 23 and 271, and rolls {{ and 15, so that
when the fabric is separated by the heat of rolls
23 and 21, the action of rolls 48 and 44 pulls the
Jower unit of fabric {60 away from the unit above.
Before the fabric {00 is separated as it comes
through the rolls, the rolls 49 and 44 apply scme
additional tension to the fabric and the helt 37
slips so that the peripheral speed of rolls 48 and
44 is the same as that of the rolls above, until the
fabric is separated.

After an article has been thus separated irom
the length of fabric and as the fabric continues
to issue from the machine, its foreshortened end
gravitates between and is engaged by the rotat-
ing lower rolls 40 and 44 and the separating op-
eration is repeated.

‘While the above description is for knitting ma-
chines with stationary cylinders, this invention

applies also to machines with rotating cylinders

in which the mechanism above mentioned con-
taining the rolls rotates with a cylinder.

Iclaim: :

1. The method of manufacturing knitted arti-
cles which includes knitting in a continuous
length of fabric a series of articles of body yarn
with at least one course of a separating yarn
therebetween, said separating yarn having re-
duced tensile strength under certain conditions
which do not adversely affect said body yarn,
and, as said length of fabric issues from said knit-
ting point, applying said conditions to weaken
said separating yarn and tension to separate said
articles.

2. The method of manufacturing knitted arti-
cles which comprises knitting in a continuous
length of fabric a series of articles of body yarn
with at least one course of a separating yarn
therebetween, said separating yarn having re-
duced tensile strength under certain conditions
which do not adversely affect said body yarn,
applying tension along successive portions of said
iength of fabric as it issues from the knitting
point, and applying said conditions to the portion
of said length of fabric under tension, whereby
to separate said articles.

3. The method of manufacturing knitted arti-
cles which includes Eknitting in a continuous
length of fabric a series of articles of body yarn
with at least one course of a2 separating yarn
therebetween, said separating yarn having re-
duced tensile strength at a higher temperature
at which said body yarn is not adversely affected,
and, as said length of fabric issues from said
knitting point, applying heat to weaken said
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. 6
separating yarn and tension to separate said
articles.

4. The method of manufacturing knitted arti-
cles which includes knitting in a continuous
length of fabric a series of articles of body yarn
with at least one course of a separating yarn
therebetween, said separating yarn having re-
duced tensile strength at a higher temperature
at which said body yarn is not adversely affected,
applying tension to successive portions of said
length of fabric as it issues from the knitting
point, and applying heat to the portion of said
length of fabric under tension, whereby to sep-
arate said articles.

5. In g knitting machine of the type adaptable
to produce a series of knitted articles in a con-
tinuous length of fabric with at least one course
of g separating yarn therebetween, said separat-
ing yarn having reduced tensile strength under
certain conditions which do not adversely affect
the yarn of said articles, the combination with
said machine of means for separating said arti-
cles, said means comprising a first pair of rotat-
ing rollers adapted to frictionally engage said
length of fabric as it issues from the Knitting
point, a second pair of rotating rollers adapted
to frictionally engage said length of fabric at a
point spaced from said first pair of rollers, said
second pair of rollers tending to rotate at a pe-
ripheral speed slightly greater than that of said
first pair of rollers, whereby to apply tension to
the portion of said length of fabric between said
first and second pairs of rollers, and means to
apply said conditions to the portion of said length
of fabric under tension.

6. In a knitting machine of the type adaptable
to produce a series of knitted articles in a con-
tinuous length of fabric with at least one course
of a separating yarn therebetween, said separat-
ing yarn having reduced tensile strength at a
higher temperature at which the yarn of said
articles is not adversely affected, the combination
with said machine of means for separating said
articles, said means comprising a first pair of
rotating rollers adapted to frictionally engage
said length of fabric as it issues from the knit-
ting point, a second pair of rotating rollers adapt-
ed to frictionally engage said length of fabric at
a point spaced from said first pair of rollers,
said second pair of rollers tending to rotate at a
peripheral speed slightly greater than that of
said first pair of rollers, whereby to apply tension
to the portion of said length of fabric between
said first and second pairs of rollers, and a heat~
ing surface adapted to contact said portion of
said length of fabric.
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