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1 ,

This is a division of application for United
States Letters Patent #559,136, filed October 18,
1944,

This invention relates to o circular, inde-
pendent needle, knitting machine having co-

2
is provided with means for plating the entire
stocking or any desired part thereof. It is also
arranged to knit by the new method by whieh the
yvarns are drawn over the backs of the sinketrs in-
stead of in the throats and by means of which

axial superimposed needle eylinders with mecha-~ 8 the quality of plain, plated and wrap fabric has
nism for transferring needles from -one cylinder been greatly improved.
to the other and utilizing to 'a large extent the As already stated, the mechanisms aré to a
methods and principles of single cylinder ma-~ large extent adapted from single cylindér mé-
chines of the same type. 1o chine practice. These are in a highly developed
‘Generally, in circular knitting machines hav- state and, as applied to the inachine of this in-
ing co-axial superimposed needle cylinders, the vention, are valuable contributions to the capa-
needles are actuated by sliders positioned in the bilities and perfection of machines of the two
needle slots of both eylinders and provided with cylinder type. Contrary to present two +¢ylin-
butts which co-operate with the knitting camsto 1 der practice the majority of the mechanisms and

cause the needles to draw stitches and with other
butts actuated by other cams to effect the trans-
fer of needles from one cylinder to the other.

In the machine ‘of this invention the sliders
control the knitting motions of the needles. The
transfer of the needles from one cylinder to the

“other is effected, not by the sliders, but by jacks
positioned below and above the sliders in the
lower and upper cylinders, respectively, and actu-
ated by jack cams whenever needle transfer is
required. The nature and number of the butts
on the sliders and jacks depends upon the reé-
quirements of the knitting, the method employed
and the particular cam arrangements selected.

The machine of this invention is capable of
knitting true rib fabric of any desired kind in
any desired part or parts of the stocking and to
automatically change to plain fabric and back to
rib again at any desired point. Also it may be
adapted without difficulty as a lnks-and-links
machine.

The invention includes the novel feature of a
wrap spindle or device adapted to be positioned
eccentrically of the needle cylinders when in op-
eration and concentrically when idle. Tt also
ineludes a novel needle divider, latch guard and
yarn guide for controlling the transfer of the
sliders, maintaining the needle latches in proper
position and insuring that the yarn is properly
fed to the needles. This device also acts as a
needle retainer to prevent tilting of the needles
when the sliders are being uncoupled.

The machine, as it will be described and as
shown in the drawings, is equipped for knitting
a 1 x 1 rib top preceded by a weft of a preferred
construction which will be described later, for
automatically transferring to plain knitting for
the leg and the remainder of the stocking. It is
also equipped to ornament the leg and instep with
true wrap patterns of any desired character and
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controls are worked from outside instead 68f in-
side the needle cylinders. This adds greatly to
the accessibility of many parts, makes adjust-
ments simpler and easier and, consequently, more
accurate and provides a far greater space than
is available inside the cylinders so that the usual
limitations upon the kinds of knitting which ¢ah
be done, because of lack of space for the heees-
sary equipment, are absent.

In the drawing:

Tig. 1 is a diagrammatic lustration of parts
of two stockings produced by what is knowa as
“string work”;

Fig. 2 is a large diagrammatic illustration of
the welt and true rib top of this stocking;

Fig. 3 is a general view of the mechanisi for
producing Wwrap patterns and also of the inedfis
for applying iension to the fabri¢c throush the
heel and toe pocket;

Fig. 4 is a general illustrative view of the
maichine;

Fig. 5 is a view of a part of the means for ‘oper-
ating the wrap mechanism;

Pig. 6 is a view primarily illustrating the means
through which these parts and the heel and toe
pocket spreader are operated;

Fig. 7 is a view of the two cylindrical driving
shafts for the two wrap heads shown in Fig. 3;

Pigs, 8.and 9 are plan views of these two wrap
heads;

Pig, 10 is a plan view showing the wrap spindle
and the means by which the wrap mechanism is
supported and moved into and out of operating
position;

Fig. 11 is a similar elevation partly in section;

Figs. 12, 13 and 14 are views of fragments of
the wrap mechanism support illustrating par-
ticularly the meahns by which its movement may
be adjusted;

Figs. 15 to 19 are views of certain cams, the
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mounts for these cams and the means whereby
they are operated;

Fig. 20 is a diagrammatic plan view of a latch
guard;

Fig. 21 is a side elevation of a part of the same
latch guard viewed from the inside;

Fig. 22 is a sectional view along the line 22—22
of Fig. 20 of one of the supports of this laich
guard;

Fig. 23 is another view of the same support;

Fig. 24 is a section on the line 24—24 of Fig. 20
illustrating the shape of the latch ring at this

particular point;

Tig. 25 is a view illustrating the manner in
which the latch ring permits the shders to be
uncoupled from the needles;

Figs. 26 and 27 are several views illustrating
the manner in which a certain part of the latch
ring of Fig. 20 functions to keep the latches open
or closed as the case may be;

Fig. 28 is a view illustrating particularly the
heel and toe pocket spreader and the device for
applying tension to the fabric immediately fol-
lowing these parts independently of the regular
fabric tension;

Fig. 29 is an elevation partly in section illus-
trating this tensioning device and also showing
the position of the wrap spindle with respect to
it and to the cylinders;

Fig. 30 is a view of a part of a sinker cam cap
showing particularly the flopper cam used when
the yarn or yarns are drawn over the backs of
the sinkers;

Fig. 31 is an elevation partly in section of a
mechanism for operating the sinkers for plat-
ing and reverse plating;

Fig. 32 illustrates part of a stocking in the leg
of which there are alternating panels of rib and
plain fabric with reverse plated patterns in the
plain fabric panels, these patterns being outlined
by wrap patterns produced by reverse spiral
wrapping;

Fig. 33 is a plan view illustrating the lower cyl-
inder, the position of the wrap horn and of one
type of wrap spindle;

Fig. 34 is an elevation partly in section also
illustrating the wrap horn;

Figs. 35, 36 and 37 are views illustrating the
manner in which wrap and color-within- color
wrap may be produced;

Figs. 38 and 39 are views illustrating another
type of wrap head having frangible eyelets useful
for producing the wrap patterns in the stocking
of Fig. 32;

Fig. 40 is a plan view illustrating primarily the
needle divider and associated latch guard, yarn
guide and yarn finger and the manner in which
they are mounted and operated;

TFigs. 41 and 42 are views illustrating the coop-
eration between the yarn guide and yarn finger in
relation to the feeding of the yarn;

Figs, 43 and 44 illustrate a transfer cam, its
mounting and operating mechanism;

Figs. 45 to 56 are views showing the manner in
which the needles are operated by the sliders, the
associated mechanism for controlling these oper-
ations and also the means for controlling the
needle latches at certain times;

Figs, 57 to 64 are diagrammatic views illustrat-
ing the paths followed by the needles, sliders and
jacks for producing various types of fabric and
the cams associated with these operations; and

Fig. 64 is a view illustrating the manner in
which yarn is drawn over the backs of sinkers be-
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hind their nibs by needles working in the lower
cylinder.

The machine about to be described may be said
to correspond, in the two cylinder field to a single
cylinder machine of the Banner type. It is ca-
pable of doing substantially anything which a
single cylinder Banner machine can do with the
added capability of making any type or types of
true rib fabric because of the presence of the sec~
ond cylinder. It must be understood, however,
that the invention is not limited to two cylinder
machines corresponding to single cylinder ma-
chines of the Banner type but extends to any type
of two cylinder machine to which it is adaptable.
Neither is the invention restricted to the relatively
simple machine with limited capabilities about to
be described.

Generally speaking, the machine follows the
conventional two cylinder practice. It has two
opposed cylinders | and 2 (Fig. 4) in axial align-
ment adapted to be driven in unison in both ro-
tary and reciprocatory manners by a suitable
drive indicated by the gear 3 (Fig. 10). Each
cylinder is provided with the usual slots for nee-
dles, the slots of one cylinder being in accurate
alignment with those of the other. A needle 4
(Fig. 57) for each slot of both cylinders combined
is provided having a hook and latch at both ends
at usual. Below the space occupied by each
needle in the lower cylinder and above the simi-
lar space in the upper cylinder is a space for
sliders § and 8, respectively, (Fig. 57). Each
slider is adapted to be engaged with and disen-
gaged from the corresponding hook of the corre-
sponding needle and has an operated butt T and
8, respectively.

In the lower cylinder there is a slider for
every needle and these are divided into two groups
having long and short butts, respectively, corre-
sponding to the usual arrangement of long and
short butt needles in single cylinder machines and
for the same purposes. The upper cylinder is
equipped with sliders only for those needles
which are to be transferred to the upper cylinder
for knitting the rib top. Since the top is to be
1 x 1 rib every other needle slot of the upper
cylinder will carry a slider. The upper sliders
are provided with only a single butt in the simple
machine being described, but may be provided
with additional butts or butts of different lengths
and with corresponding cams if more complicated
motions are required.

Both cylinders are also equipped with jacks
¢ and 10 (Fig. 57) below and above the corre-
sponding sliders. Each of these jacks also has
an operating butt {1 and {2, respectively, by
means of which the jack and, consequently, the
corresponding slider and needle may be con-
trolled. The jacks are utilized to transfer needles
from one cylinder to the other and to select
needles for other purposes such as wrapping.
Consequently, they will be arranged in accord-
ance with the knitting requirements, there being
a jack in one cylinder or the other or both for
effecting the transfer from one cylinder to the
other of the needles which operate in both cyl-
inders at different times and for selecting needles
for other purposes. Since the machine illustrated
is assumed to be able to knit practically any type
of fabric in which needle selection is essential
and since all of this knitting with the exception
of rib knitting is performed on the lower cylinder,
the jacks 9 of the lower cylinder are also equipped
with a plurality of selecting butts 13 (Fig. 62)
in addition to the operating butt i already
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referred to by means of which they can be inde-
pendently controlled in the necessary manner by
a suitable selecting mechanism. Frangible saw
tooth butts of the type described and claimed in
McNaughton Patent #2,058,481 are preferred.
By breaking out these butts and associating them
with a selecting mechanism in the manner de-
scribed in this patent practically any desired
manipulation-of the needles to obtain any sort of
pattern by wrapping or any other method can
be secured. :

Associated with the lower cylinder {1 is a sinker
head and cap 14 (Figs. 4 and 29) of the general
type employed on Banner single cylinder ma-
chines. The specific nature of this sinker head
and cap -depends upon the kind of work to be
done -on the lower cylinder, Substantially any
sinker head and cap used on & single cylinder
Banner machine may be applied to the two
cylinder machine described herein without mate-
rial alteration of the head and cap itself or of
the -operating mechanism. Since it surrounds
the lower cylinder, instead of being inside as is
usually the case in two cylinder machines, much
more space is available so that many knitting
operations can be done which are impaossible upon
the standard two cylinder machine because of
lack of space within the cylinder for the neces-
sary mechanism., Also the entire -assembly is
much more accessible for adjustment and repair.
The sinker head assembly is mounted in exactly
the same relation to the lower cylinder as it is
in a single cylinder machine and operates in
exactly the same way and for the same pur-
poses.

Since the machine of this invention, as shown
and described, is equipped for knitting 2 1 x 1 rib
top, a plain leg, and a plain foot, all, with the
exception of the heel and toe, in a rotary manner
and, since the knitting of the plain fabric of
the leg and foot except the heel and toe is to be
knit by the method in which the yarn is drawn
over the backs of the sinkers instead of in their
throats, a sinker head assembly having sinker
cam cap similar to that shown and described in
U. 8. Patents No. 2,374,857; 2,376,044 and
2,360,668 and also illustrated in Fig. 30 hereof
may be employed. As shown in Fig. 30 a flopper
cam 15 is provided for moving the sinkers in
earlier and further than usual for this purpose.
If a more complicated type of knitting, such as
1 or 2 feed split work, is to be done the sinker
cam cap such as that shown and described in
co-pending application #512,469, filed December
1, 1943, now Patent No. 2,360,668, is suitable. As
already stated, this two cylinder machine can
utilize substantially any sinker head and cap
assembly suitable for a single cylinder machine
of the same type. ’

The machine can best be described in connec-
tion with the knitting ‘of the stocking shiown in
Fig. 1. In the knitting of the top, both cylinders
are utilized, otherwise the stocking is knit on the
lower cylinder. .

As is usual with two cylinder machines, the
stockings are knit as string-work since the ten-
sioning effect of a fabric take-up is required dur-

ing rib knitting. Assuming that the machine

has been knitting stockings, such as that illus-
trated in part in Fig. 1, each completed stocking
is followed by several courses of loopers rounds
16 (Figs. 1 and 2). These may be followed
by -one -or more tuck courses 17T which provide a
ravel resistant section at the end of the knitting.
During the knitting of the last course loops

10

20

18 on the needles in the lower cylinder are cast
off so that they will not be interlinked with the
corresponding loops of the following course, The
loops 19 will be interlinked and provide the con-
nection between the finished and the next stock-
ing and also a clearly seen severing course by
means of which the stockings can be easily and
accurately cut apart.

The tuck courses also provide sufficient resist-
ance against raveling that the necessary tension
for the next stocking can be maintained by the
fabric take-up through the loops 19.

To start the construction of the stocking shown
in the Figs. 1 and 2 the first course of which is
indicated at 2% in Fig. 2, the needles are equally
divided—-alternate needles working in the top
eylinder and the remainder in the lower cylin-
der through sliders § and § which are connected
to the respective needles as shown in Figs. 45
and 46.

As will be seen, the end of each of these sliders

- B and § adjacent the needies has a terminal sec~
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ticn pointed at its free end 2{ and provided with
a hook 22 af its inner end adapted to engage
the corresponding hook of the needle. In conse-
guence, any needle in either cylinder can be
given the required knitting motions through the
slider to which it is coupled. This is also in
accord with ordinary two cylinder practice.
However, note that the end 2! of lower slider
§ is shorver than the end of the corresponding
upper slider 8, so that the tip of the lower latch
28 of needle 4 in the lower cylinder is exposed.
This is novel and for a purpose which will be
explained later.

The first course 28 of the stocking shown in
Figs. 1 and 2 is knit on all needles alternating
in the cylinders and consequently results in true

rib fabric. Xowever, the yarn taken by the
upper cylinder needles is not cleared of the

latches with the result that the locps are not
cast off but are retained in the hooks of the
needles when the next course 24 is made result-
ing in a tuck. The following courses 23 are
then knit on the needles of the lower cylinder
only. The next course €8 is knit on all needles
of both cylinders, again resulting in 1 x 1 rib
fabric by knitting alternately. through courses
28 and 28, Thereafter, the cycle of courses 2§
through 2§ is repeated as indicated, Fig. 2. In
this manner the welt 27, Fig. 1, is made, the
ridged and low portions resuiting from this con-
struction being indicated at 28 and 28. It is
decorative and also hag the elasticity and other
characteristics suitable for use with 1 x 1 true rib
fabric. It is understood, of course, that this -
type of welt may be eliminated entirely or altered
in respect to the type of stifchies employed and
the number of courses of each.

"After the welt is completed the remainder 30
of the top of the stocking illustrated is com-
pleted by the desired number of simple 1 x 1 true
riby courses 3! knit by the needles in both cylin-
ders. Thereafter the leg is knit of plain fabrie,
all of the needles operating in the lower cylinder.

The paths followed by the needles of both
cylinders when making plain true rih fabric of
which most of the top, as described, is com-
posed, are shown in Fig, 57. As already stated,
the needles are operated by the sliders. 'The
needles in the upper cylinder are operated by
sliders § through butts 8 which follow the path
indicated by broken lines %2 in Fig. 57 down
cams &3 and 34 and up cams 35 and 38. The
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needle hogks follow a corresponding path 371 and
knit at 28. i

At the same time the butts T of sliders § in
the lower cylinder are moving along the path
3§ to'pass over raise cam 40 (Figs. 43, 44 and 57)
and under stitch cam 4{. The hooks of the
needles in the lower cylinder operated by these
sliders follow the path 42 and knit at 43, a
point which corresponds to the lowest point of
stitch cam &1.

To make the tuck courses, such as {71 and 24
(Fig. 2), the knitting operation is similar with
the exception that cam 34 is pulled out by suit-
able mechanism (Figs. 4, 15-19), the path of
the butts 8 of sliders 6 then being that shown
at 44 in Pig. 61. Because of the removal of
cam 34, the needles in the upper cylinder do
not move down far enough to clear the latches
so that after a new yarn is taken both yarns
are retained in the hooks and are not knit.
Before the next course is knit cam 34 is moved
in again so that the upper cylinder nesdles knit,
as shown in Fig. 57 to complete the tuck.

Courses, such as 25, are knit by the lower
cylinder needles only. For this purpose both cam
33 and cam 34 are pulled out so that the needles
of the upper cylinder are not lowered and, conse-
quently, do not take the yarn. Mechanism for
this purpose is shown in Figs. 4, 15-19.

Pollowing the completion of the true rib top,
the leg of plain, non-rib fabric is made by knit-
ting the full complement of needles in the lower
cylinder. Therefore, the needles in the upper
cylinder must be transferred to the lower cylin-
cer before the first course of the leg is knit.
'This transfer is accomplished by upper cylinder
jacks 18, the butts 12 of which engage cam 45
(Figs. 4, 15-19 and 58) which has been moved
into operating position. Consequently, the sliders
8§ and the needles to which they are coupled
move downward along paths 4§ and 47, respec-
tively. At the same time lower cylinder sliders
5, moving along the regular knitting path 39, pass
over cam 42 raising the lower cylinder needles
a corresponding amount as indicated at 48. The
transferred needles are now in the position shown
in Fig. 52 which corresponds exactly to the posi-
tion of the needles which have been working in
the lower cylinder and which required no trans-
fer as shown in Fig. 47.

During the transfer, the needles transferred
are coupled to the lower sliders 5 and uncoupled
from upper sliders 6 by which they have been
operated up to this time. This is accomplished
by needie divider 48 (Fig. 52). Needle divider
49 is provided with an opening 58 through which
the ends 2! of slider § can pass and a relatively
thin lip 5! adjacent and substantially concentric
with the lower cylinder. This lip is so shaped
that, as a slider 8 moves down under the in-~
fluence of a jack {8, its end 21 will pass over
lip 51 and through opening 53. The enlarge-
ment 52 just back of point 2¢ of slider § engages
with lip 5, which becomes progressively thicker
as shown at 53 in Fig. 53, acts as a cam to swing
slider § away from the cylinder and disengage
hook 22 from the corresponding needle hook.
At the same time the lower hook of the needle
has engaged the lower slider 5, swung it out-
ward and let it snap back into the hook as
shown in Figs. 52 and 53. During these oper-
ations the lower sliders are riding upon the
horizontal surface 54 of cam 48 (Fig. 58) and
the downward travel of the upper cylinder jacks
19 and sliders § caused by jack cam 495, is such
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that, at its completion, the distance between
the hooks of the corresponding upper and lower
cylinder sliders is equal to the length of the
needle 4.

The upper cylinder jacks and sliders are im-
mediately raised again by slider cams 35 and 36
to a high position where they will not interfere
with the operation of the needles by lower sliders
§. The slider 6 is prevented from becoming
coupled to the upper hook of needle 4 again by
needle divider 49 which has the shape shown in
Fig. 53 in this area.

There is now a needle in each slot of lower
cylinder i each coupled to its slider 5. The plain
fabric leg 55 is now knit on all of the needles
which function with the sinkers in a manner
identical with that of a single cylinder machine.
As heretofore stated, the yarn is drawn over the
backs of sinkers instead of in the throats to take
advantage of the great improvement in uniform-
ity of loops and of fabric structure, wrap and
plating made possible by this method of knitting.
The method is fully described in U. S. Patents
No. 2,374,857; 2,376,044; 2,360,668 and applica-
tion #549,157, filed August 19, 1944, now Patent
No. 2,402,744, It will be sufficient to say here that
the yarn is drawn over the backs of the sinkers
instead of in the throats by moving the sinkers
in further and sooner than usual, and that the
previous loops drawn in the same way and trans-
ferred to the throats of the sinkers over the tops
of the nibs are cast off by the sinkers while the
newly drawn yarn is still over their backs. Con-
sequently, the newly drawn comparatively un-
stable loops are not involved in or affected by
the casting off operation. Because of the manip~
ulations undergone, alternately, by the needle
and sinker loops, a very perfect plain fabric and
greatly improved wrapped patterns and plating
are obtained.

This method of knitting is illustrated by Fig. 65
which shows diagrammatically the relative posi-
tions of two sinkers {71 and £72, the interme-
diate lower cylinder needle {73 and three courses
of knitting 174, 175 and 176, respectively, at ap-
proximately the completion of the draw for the
third of these courses. This represents plain
fabric or the outstanding wales of rib fabric. As
will be seen, the needle loops of course (74 have
been completed and cast off. The needle loops. of
course 175 have been interknit therewith and the
sinker loops of this course are in the throats of
the sinkers. Consequently, when the sinkers are
moved forward to cast off the needle loop of
course 179, these sinker loops will be carried for-
ward also and will move the intervening needle
loop inwardly beyond the vertical travel of the
needle 173. Meanwhile, -the sinker loops of
course 178, the needle loops of which have been
drawn through the needle loops of course 115,
remain on the backs of the sinkers and are not
affected by the casting off operation. The newly
drawn sinker loops can and generally do remain
on the backs of the sinkers until the knitting
cams are again approached for the next course
at which time the sinkers are drawn back suffi-
ciently to transfer these sinker loops from the
backs to the throats of the sinkers.

To draw the yarn over the backs of the sinkers
in this -way it is necessary to move the sinkers
in further and sooner than usual. For this rea-
son, a flopper sinker cam 15 (Fig. 30) is provided.
When this cam is swung in to the position shown
in Fig. 30, it supplants the usual cam during the
drawing of the yarn. When this flopper cam is
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out of action, the usual sinker cam operates in
the usual way.

These things are made possible by the use of
a sinker head assembly external of the needle
cylinder. As previously stated, practically any
sinker head and cap assembly used on a single
cylinder machine of the same fype can be applied
to this machine without difficulty and advantage
taken of the high state of perfection which these
devices have reached. The patents and applica-
tion referred to above disclosed sinker head and
cap arrangements suitable for this machine.
These operate in the same way and may be op-
erated by the same or similar mechanisms. The
sinkers themselves 56 may be the same with the
exception that it may be necessary to cut away
the extreme backs as shown in Figs. 31, 47 and
53 to accommodate the needle divider 49. Iow-
ever, this part-of the back of the sinker has noth=
ing to do with the drawing of the yarn.

The needles are, of .course, guided by lower
sliders § the butts 7 of which follow the path 57
(Fig. 63) through the knitting cams. The foot,
with the exception of the heel and toe, is knit
in the usual rotary manner by all of the needles
operating in the lower cylinder. The heel and
toe are, of course, knit inthe reciprocatory man-
ner, also as usual. The path followed by the
butts 1 of the short butt lower sliders 5 which
guide the needles during the knitting of the heel
and toe are shown at 57, 53 and in Fig. 63 and 64.
At the beginning of the heel or toe cam 59 is
moved in to raise the long butt sliders so that
they will follow path 88 above the knitting cams.
At the completion of the heel or toe cam 61 is
moved in and cam 59 retracted to bring the long
and short butt needles down again into the nor-
mal knitting path 57 as indicated at 82 in Fig. 63.

After the completion of the toethe usual loop-
ers rounds 156 may be knit by -all the ‘needles op-
erating in the lower cylinder after which alter-
nate needles are transferred to the top -cylinder
for the knitting of tuck stitches such as those
shown at 17 in Fig. 2.

The process of transferring alternate needles
to the upper cylinder from the lower cylinder is
substantizlly the reverse of that already de-
scribed. The needles coupled to lower sliders 8
are Taised by .jacks 9, butts 41 of which move up
on cam 83 (Fig. 59). At the sate time upper
cylinder sliders § are brought down by cams-23
and 34 onto the flat portion 64 of cam 24, The
continued upward movement -of the lower cyl-
inder needles and sliders under the control of
jacks 8 and cam €3 cause the hocks-of the upper
sliders to engage with the hooks of the needles.
The lower cylinder sliders 5 have now been un-
coupled from the needle because the narrow edge
65 of meedle divider 48 has entered between the
needle latech and the slider and has disengaged
it from ‘the needle as the sliders move along the
constantly thickening contour of needle divider
£9 as shown 'at §6 in Fig. 56. It is because the
tips 2} of the lower latches 23 of the needles 4
are exposed by the shortness of the ends 21 that
the narrow edge of the divider 49 can operate as
just described and the latches can be held open
by the mneedle divider 43. The lower cylinder
jacks § immediately move down again leaving
the lower cylinder sliders 5 to continue along
path 28, Simultaneously, the needles trans-
ferred to the upper cylinder are moved upward
by cams 35 and 38 acting upon upper sliders 9
so that they cannot again be engaged by the
lower cylinder sliders 3. Therefore, these needles
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10
are now coupled only to the upper cylinder sliders
6 and, consequently, are arranged to knit in the
upper cylinder only.

Knitting then proceeds on both cylinders to
form courses |7 (Fig. 2) as previously described
with respect to similar courses 29. Separating
course is then formed by knitting in a similar
manner on both cylinders with the exception that
the yarn taken by the lower cylinder needles is
run off. In consequence, the finished fabric is
attached to the succeeding stocking -only by the
loops 19. This construction, as already explained,
provides a severing course which can be accu-
rately located with ease and also a sufficient de-
gree of run-resistance to prevent material from
unravelling even though the loops {8 are under.
the usual tension from the fabric take-up. The
knitting of the stocking is then complete. It
will be understood, of course, that the construc-
tion of the stocking may be varied in any desired
way.. 'The method of knitting will vary to corre-
spend but, essentially, it will follow that described
above.

Tmmediately. above the needle divider and ex-
tending entirely around the cylinder is another
latch guard 67 (Pigs. 20-23). This is a ring
having a -continuous inner surface with the ex-
ception of the part immediately above and adja-
cent the needle divider. Here the ring is broken
by an offset portion 88. The normal circle -of
the ring is complete, however, by two or more
springs 69 extending across the broken part .and
immediately above the needle divider 49. These
springs serve the same purpose as the rest of the
ring for controlling the latches but are resilient
and give outwardly to permit the sliders fo be
disengaged from the needles as shown in Fig. 25,

Latch guard 67 keeps closed the latches of the
needles working in the upper cylinder at all times
except when they are passing by the needle di-
vider 49 and for a short distance on either side
thereof. Inthese two spaces the latches are freed,
first to permit them to be opened by the loops as
they pass from the hooks to the shanks and then
to permit them to be closed by these same loops
when they are cast off and the new loops drawn.
While the needles are passing by the needle di-
vider the latches which have been opened as just
described -are kept open by it. With respect to
needles working in the lower cylinder no particu-
lar latch problem is presented since it is immate-
rial whether they are open or closed until the
point is reached where the yarns are transferred
from the hooks to the shanks of the needles, At
this point the yarns will open the latches after
which they are kept open by latch guard 67 until
just before the knitting point is reached.

There is also danger that, when the needles are
moving down, the latches may sirike the top of
needle divider 49 and be damaged. To prevent
this the corresponding part -of latch guard 67
projects inwardly as at T0 so that the needle
latches are kept completely open and cannot
strike the top of needle divider 49 (see Figs. 20,
94 .and 49). In short, latch gliard 671 and needle
divider 49 function to keep the needle lafches
open or closed as the case may be whenever such
control is required. The manner in which springs
69 operate for this purpose under five different
conditions is diagrammatically illustrated by Figs.
26 and 27.

As a further precaution against damage to the
needle latches the ends T1 and 12 of latch guard
67 at offset portion 68 are bevelled in both direc-
tions so that if any latch of any needle assumes
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a more or less horizontal position while passing
across springs 69 it will be closed as the case may
be depending upon whether it is above or below
springs §9.

Needle divider 49 is positioned close enough
to the cylinder to serve as a needle guide and
support when a needle is being uncoupled from
g slider. At that time, the needle is retained in
its slot by the other slider in the other eylinder
only so that it is very possible that, when the slider
to be uncoupled is swung out for that purpose,
it will tend to carry the needle with it to some
extent. This is effectively prevented by needle
divider 48 because of its close proximity to the
cylinder (see Figs. 52, 53, 55 and 56).

At the right end of needle divider 43 is an
extension 73 (Figs. 40, 41 and 42) in the form of
a horn substantially concentric with the cylinders
and tapering to a point. By this the needle
latches are kept open after they have passed be-
yond the needle divider proper. Also this exten-
sion cooperates with yarn finger 14 to insure that
the yarn is properly fed to the upper cylinder
needles. With the exception of when rib knit-
ting is being done yarn finger 14 is in the rela-
tively high position shown in Fig. 41 and needle
divider 49 is drawn out of operating position
away from the needle cylinder. Before rib knit-
ting is begun needle divider 49 is moved in and
yarn finger 74 is moved down to the lower posi-
tion shown in Fig, 42 which will insure that the
yarn is fed low enough to be within the latches
of the upper cylinder needles.

When yarn finger 74 is in this low position the
yarn is deflected slightly downward and outward
by horn 13 to obviate any possibility that it will
engage a needle above the tip of its latch and be
cast off instead of being taken in the hook. Sim-
ilarly, when rib knitting is completed yarn finger
14 is raised again to its high position (Fig. 42)
and needle divider 49 retracted. During these
movements the yarn may engage with the under-
side of horn 73 but will slip from its end and feed
above the horn directly to the needle as shown
in Fig. 41,

Needle divider 49 and yarn finger 14 may be
operated by any suitable mechanism indicated
by 11 and 15 in Fig. 40 properly timed for the
requirements. The mechanism for moving nee-
dle divider 49 into and out of operating position
is indicated in Figs. 4 and 40 at 716—80.

As is well-known, tension must be maintained
upon the fabric while rib knitting is in progress
in order that the loops may be properly cast off
from the needles.  Generally speaking, any suit-
able type of fabric take-up may be employed for
this purpose. However, the knitting of the heel
and toe pockets introduces unsymmetrical por-
tions of fabric which completely eliminate the
possibility of uniform tension being applied to
the fabric immediately succeeding them by the
usual fabric take-up means. Consequently, a
supplementary teke-up device should be used to
apply tension to the heel and toe pockets so that
the immediately succeeding fabric may be prop-
erly tensicned at all points.

A form of supplementary take-up of this char-
acter is shown in Figs. 3, 28 and 29. It consists
of a disc-like pocket spreader 8t mounted on the
end of a rod 82 extending from the uppermost
part of the machine through tubular shafts 83
and 84 within housing 85. Normally rod 82 is
maintained in its uppermost position, that shown
in Fig. 3, by a spring 86. In this position, spread-
er 81 is inoperative,
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Associated therewith is the supplementary fab-
ric take-up proper 87 (Figs. 28 and 29). 'This
consists of a ring 88 longitudinally movable with--
in the lower cylinder I, provided with inwardly
projecting needle-like points 89 adapted to en-
gage with the fabric of the heel or toe pocket.
Ring 88 is mounted on a rod 90 by which it is
moved up and down by suitable mechanism. In
spreader 81 are V-shaped recesses 91 adapted to
register with points 89 as shown in Fig. 28. .

Registry is maintained through s pin 92 (Figs.
4, 5 and 6) mounted in a ring 98 (Figs. 4,5, 6, 10
and 11) vertically slidable on housing 85 and
projecting through s slot in this housing so as
to engage a recess 94 in rod 82. This recess is
of sufficient length to permit rod 82 to move up

-and down the required distance but will prevent

it from turning independently of housing 85.
Spreader 81 and supplementary take-up 87 ro-
take with the cylinders, consequently, their relg-
tive positions in this respect are constant.

When the heel pocket is completed rod 82 is
catised to move downward against spring 85 by
suitably timed operating means, indicated in
Fig, 3 by the lever 95, to engage spreader 81 with
it. This spreads the pocket 96 substantially as
shown in Fig. 29. Thereupon supplementary
fabric take-up 87 moves up from a low position,
vasses along the outside of toe pocket 98 to sub-
stantially the position shown in Fig. 29, the
points 89 penetrating the fabric of the toe pock-
et. Then spreader §! is permitted to move up-
ward again to its inoperative position and take-
up 87 is released to descend of its own weight,
supplemented by a spring, if desired, as the sub-
sequent knitting progresses and maintaining ten-
sion upon the fabric asbove the toe pocket,

When the supplementary take-up has reached
a low position it is released, the tension then be-
ing maintained by the regular fabric take-up.
After the toe pocket is completed the same pro-
cedure is repeated to maintain tension on this
side of the fabric subsequently knitted.

During both of these operations the rest of the
fabric such as that of the leg passes through the
arcuate slit 97 forming an extension of take-up
8T on the side opposite points 89. This fabric
is tensioned throughout by the regular fabric
take-up. Through the cooperation of the regular
and auxiliary take-ups an adequately uniform
tension is maintained on the fabric at all points
to insure perfect knitting.

The pocket spreader 8! also serves to keep the
heel pocket out of the way of the wrap heads
and wrap yarns when they are in operation.

The auxiliary take-up just described is 3 mod-
ification of that shown in U. S. Patent #2,068,505
to which reference may be had for a more de-
tailed description of its general characteristics
and mode of operation. Except for the heel
spreader 81 and its operating mechanism the
take-up may be considered as substantially iden-
tical in construction and in operation to that of
this patent. Attention is called to claims 3, 4
and 8 of the patent referred to which are believed
to cover broadly the supplementary take-up of
this invention.

Plated fabric can be produced on this machine
by following the procedure outlined above. The
two yarns may be fed by the single yarn lever 14
as is shown in Fig, 40 or by separate yarn levers,
the angle between the two yarns in either case
being correct to insure broper relative placement
of the two yarns, Preferably, the method fol-
lowed for producing plated fabric is that already
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mentioned in which the yarns are drawn over the
backs of the sinkers instead of in the throats
as heretofore briefly described and as fully de-
scribed in U. S, Patents Nos. 2,374,857; 2,376,044 ;
2,360,668 and, particularly, in co-pending appli-
cation #546,157. RBriefly, this permits the yarns
to be fed directly to the needles in their correct
relative order so that accurate placenient is posi-
tively insured and the loops are cast off by en-
gagement of the sinker throats with themr only
and not with the comparatively unstable, newly
drawn loops. These are still on the backs of the
sinkers. and are undisturbed by the casting off
operation.

Also the yarns may be fed higher above the
latches than heretafore so that all danger of cut-
ting or fraying when the latch is closed is elim-
inated.

As fully explained in the U, S. patents. and co-
pending application referred to this method of
knitting produces a. fabric having a greatly im-
proved and more uniform structure both with
respect to individual lcops and to the fabric in
general so that the plated fabric is also much
more perfect than heretofore.

If reverse plating is desired, other means is
required. Por the purpose of this description
the machine is provided with Banner 12 step
reverse plating equipment. This is fully illus-
trated and described in Patent #2,052,777 and is
also ilustrated in Fig. 31 hereof. With this de-
vice the sinkers are coperated in the usual way
by fthe usual cams to preduce plated fabrie,
the yarns being drawn in the throats of the
sinkers. Each sinker 5% is supported by a jack,
two of which are shown at 98 and 99 in Fig. 31,
by means of which it is operated for reverse plat-
ing. Jack 98 is in inoperative position during
which the sinkers are controlled directly by the
usual cams. For reverse plating, the jacks are
moved in by suitable selectors and ride up on
cam {88, so that butts 121 engage with com 102
as indicated by jack 99. 'These cams impart to
the jacks and, through themn, to the sinkers, the
neeessary movement for reverse plating. By
providing each sinker with a jack and selecting
the jacks by a suitable mechanism the position,
extent and eharacter of the reverse plated areas
are controlled at will

The terms plating and reverse plating should
not be misunderstood. Heretofore, plating in
which the yarns are drawn either in the throsts
of the sinkers or over the front slope of the nibs
has usually been referred to as normal plating
whereas for reverse plating the yarns have been
arawn over the back slopes of the nibs. How-
ever, since the terms plating and reverse plating
are merely relative indicating the reversal of the

yarns either kind of plating may be termed nor-

mal or reverse. Thus in the present ease, if the
stocking as a whole is knit by the suggested
method in which the yarn is drawn over the hacks
of the sinkers, normal plating would alsc be
carried out in the same way, reverse plating being
ohtained By any suitable method such, for ex-
ample, as that disclosed for normal plating in
Patent #2,209,797. This difference in phrase-
ology should ke remembered with respect to this
patent and other prior patenis on the same
subject.

Cne typre of plated and reverse plated stocking
is. shown in Fig. 32. In this the normally plated
area may include the true rib top {93 and plain
and rib panels 194 and 195 in the leg and foot.
If the suggestions given above are followed, hor-
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‘mally plated. areas: 104 in the leg and foot will

be knit over the backs of the sinkers. Reverse
plated areas are indicated by the diamonds {06.
These may be: of the same. or different colors.

Pig, 32 also illustrates the possibility of com-
bining true rilx and plain or plated fabric in the
leg and foot. To knit this combination of rib
and plain fabric needle selection is required, those
needles: knitting the rib portions being equally:
divided in alternation between the upper and
lower cylinders and the rest being in the lower
cylinder. The manner in which such needle
selection is secured and the way in which they
are transferred from one cylinder to the other
through: the agency of jacks, such as that shown
in Pig. 62, has already been described. Fig. 32
illustrates the possibility of outlining the reverse
plated areas with wrap patterns #01. In fact,
any desired wrap pattern may be included with
or without plating and reverse plating if suitable
methods are followed,

The mechanism illustrated for preducing wrap
patterns has wide possibilities including the mak-
ing of the so-called reverse spiral wrap such as
that shown in Fig. 32 outlining the reverse plated
diamends. As shown in Fig. 3 the machine is.
provided with two tubular shafts 83 and 84 rotat-
able within housing 85 terminating at their lower
ends in disc-like heads: {88 and [89, respectively.
Shafts 83 and 84 are provided with spiral slots
119 and kL1, respectively, one being the reverse of
the other as shown in Fig. 7. Pin 92 on vertically
slidable ring- 93 passes through spiral slots K0
and tti. Therefore, by moving pin 92 up or
down by means of ring 93 heads. 108 and 109 can
be made to rotate in both directions but always
in opposite directions.

A wrap spindle of this type is suitable for pro-
ducing the double spiral wrap outlines of the
diamonds. shown in Fig. 32, Tts scope is, in fact,
much greater than this. It can produce double
spiral wrap patterns entirely around the stocking.
The manner in which such a spindle operates is
fully described in Patent #2230,213 to which

i reference may be had,

The vertical movement of ring 83 just described
is obtained by means of a pivoted yoke {12 (Pigs.
4, 5, 6, 10 and 11) operated at the required times
by suitable mechanism indicated by the rod 113
(Figs. 10and 11). Housing 85 and, consequently,
the wrap. spindle are driven ina T x I relation to
the cylinders through gears (14, ({5, {16 and T,
When the wrap spindle which passes down
through the upper cylinder as will be seen from
Figs. 4, 18 and. 1T is idle, it is substantially con-
centric with that eylinder.

When it is.to operate to produce wrap patterns,
it is swung into the eccentrie position shown in
Fig. 10 in which heads (38 and {09 are in the
usual position overlapping the needle circle oc-
cupied by eccentric wrap spindles. in single cylin-
der machines. This horizontal swinging of the
wrzp spindle is: effected without disengaging it
from gears {E4—It 1. Tt simply swings in a con-
centric arc around gear 11§, When swung into
concentric position, obviously, its timing will be
altered but it is then inoperative so that this is
immaterial. When it is swung again into the
eccentric operating position its timing is restored.

The means for swinging the wrap spindle in
this way includes yoke (42 which besides being

_ rivotally mounted for vertical movement, is also

i3

meunted on hub 118 swingably mounted on post
118 concentric with gear Fi§. Hub £i8 is pro-
videc with arm 120 by means of which it is swung
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through suitable operating mechanism indicated
by the lever i2¢ in Figs. 4, 10 and 11,

Gear 7T is rotatably and swingably supported
by a plate 122 integral with or attached to hub
{12 and resting in a fixed arcuate guide 123 (Figs.
3,4,10,11, 12 13 and 14). Guide 123 is provided
at each end with adjusting screws 128 and 125,
respectively, by means of which the concentric
and eccentric positions of the wrap spindle can
be adjusted.

In fact, plate (22 supports the entire wrap
mechanism shown in Fig. 3 including the wrap
spindle proper, the bobbin support 126, wrap yarn
take-up mechanism {27 and, in addition, the
heel and toe pocket spreader already described.
All of these elements swing as a unit with plate
122, '

A wrap horn such as that shown at {28 'in
Fig. 33 is provided for the usual purpose. This is
supporbed upon a rod 129, Figs. 4, 10, 11, 33 and
34, extending through upper cylinder 2 and ter-
minating in an offset bracket 138 (Figs. 4 and
11) connected to a short downwardly projecting
shaft 131 which passes through a fixed sleeve 132.
Shaft 131 is slidable in sleeve 132 but is prevented
from turning by screw {33 passing through a slot
134 in the sleeve. Shaft {131 is urged downwardly
by spring 135. When in its downward position
horn 128 is in position to cooperate with the wrap
spindle to produce wrap patterns. Shaft 131 and,
consequently, rod {29 and wrap horn {28 can be
moved upward by suitable mechanism operating
against the end of shaft (3f indicated in Fig. 11
by the numeral {36 to move the wrap horn up out
of the way at any time when wrapping is not
being done. :

Anocther wrap spindle of several which may be
used for introducing wrap patterns in plain or
plated panels such as that shown at 164 in Fig. 32
in an otherwise true rib stocking is illustrated
by Figs. 38 and 39. Here, as before, there are two
wrap heads (87 and {38 one smaller than the
other mounted in the same positions on tubular
shafts 83 and 84, respectively. In this instance,
however, the several eyelets or yarn guides 138
are at the extremities of frangible tongues {40
any number of which can be broken ocut, the con-
struction suggesting that of the frangible butts
on several well-known types of jacks. By break-
ing out all of these tongues with the exception
of a few at opposite sides of each head the wrap
spindle can be kept in wrapping position for mak-
ing wrap patterns in the non-rib side panels of
a stocking such as that shown in Fig, 32 without
interfering with the needles when they oper-
ate in both cylinders to knit the true rib parts
105 alongside. If desired, double spiral wrap can
be produced by this spindle, the two heads be-
ing shogged in opposite directions in the same
way and by the same mechanism described above.
For other types of wrapping one of the heads 137
or 138 can be'used alone.

Color within color wrapping can .also be per-
formed in the usual way. ¥or example, & head
such as that shown at {41 in Figs. 33, 35-37 may
be employed. This consists of a single disc pro-
vided with long and short yarn tubes 182 and 143,
respectively, the regular wrap yarn 144 being fed
through long tubes {42 and the “color-within-
color” yarn 145 through short tubes 183 so that
the requisite difference in feeding angle to in-
sure that each yarn will be fed only to its own
selected needles is obtained. As is well kniown,
the needles which make the normal wrap are
raised at normal height so that the wrap yarn
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144 can be fed to them alone and the needles
which are to produce the color-within-color ef-
fect are raised still higher so that this yarn 145
can be fed too high to be taken by the regular
wrap needles. The color-within-color needles
also receive the normal wrap yarn 144 but they
have been raised so high that this yarn lies be-
low their latches so that it is not knif but is cast
off. Three steps in the feeding of the wrap and
color-within-color yarns in the making of color-
within-color wrap are shown in Figs. 35, 36 and
37.

If the method of knitting employed is that
suggested in which the yarns are drawn over the
backs of the sinkers the wrap yarn or yarns may
be fed to the needles higher than the other yarn
or yarns. This results in decided improvement
in the confrol of the wrap yarns and in the per-
fection of the resulting wrap pattern. The mak-
ing of a perfect wrap is also greatly assisted by
the fact that the underlying fabric is of a much
more perfect loop structure. Al of this is fully
illustrated and described in co-pending applica-
tion #508,693. »

The paths followed by the lower cylinder jacks,
sliders and needles before selection are indicated
in Fig. 62 at 146, 147 and 148, respectively. Be-
fore wrap yarn {44 is fed, the needles which are
to be wrapped by this yarn are raised to the high
level {49 by cam 158. This corresponds to the
level of needle {51 in Fig. 36. This is done by
lower cylinder jacks 9 operating upon sliders 5
coupled to these particular needles. Only the
particular jacks referred to are affected because
only these jacks are selectively raised by selec-
tor 152 to a height at which they will be further
raised by cam 158. This selector 152 may be of
any suitable design. Several forms are known
to those skilled in the art. See, for example,
Patent #2,248,875. The selected jacks are im-
mediately brought down again by cam {53 but the
needles remain at the height {48 until they are
wrapped. Immediately thereafter the needles
which are to be wrapped with the color-within-
color yarn 145 are raised to the still higher level
154 by cam 155, after the corresponding jacks have
been selected by a second similar selector 156.
These needles are wrapped at that height. There-
after these needles are raised to the still higher
level 151 by the same jacks through cam 158 at
which level they are joined by needles 151 and all
of the other needles their sliders moving up stitch
cam 189, Thereafter all of the sliders pass down
center cam 168 and under rear stitch cam &1 to
cause the needles to knit in the usual way. At the
same time the jacks 8 which have been selected
to make the needle selections just described are
moved down again to normal level {45 by cam 161.

If, instead of a true rib top, an elastic top is
desired, a preferred form is that shown in U. S.
Patent #2,247,343. In this top a plurality of
strands of elastic pass directly through the fitst
course of inelastic yarn. This is followed by a
plurality of tucked courses in each of which elas-
tic yarn is laid-in. These courses are in turn.
followed by any desired number of plain knit
courses in each of which elastic is laid-in.

This top can be produced on a machine of this
invention utilizing the lower cylinder only and
following the procedure of the patent referred to,
it being remembered, of course, that the needles
instead of being operated directly by the cams are
operated through sliders which are operated by
the cams. Because of this difference the paths
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followed by the sliders and jacks are shown in
Fig. 60. )

For this top, elastic is fed fo- alternate needles
in every course in such a way that it is laid-in
instead of being knitted-in. For this puirpose
the alternate needles referred to are ralsed to
the level 162 (Fig, 60) by jacks which pass up
cam 168, At level 182 the elastic yarn is fed to
these nesdles as shown in the patent referred
to. The several strands of inlaid elastic in the
initial course are obtained in the same way, stitch
cam 159 being drawn ouf and the inelastic yarn
lever moved out of action so that the needles do
not pass -over the front stiteh cams as indicated
at 164, After the required number of strands of
elastic have been laid-in in this way, front stitch
cam 1589 and the inelastic yarn lever are moved
into coperating position with the result that all
of the sliders and needles pass through the reg-
ular knitting cycle. 'This encloses the plurality
of strands of elastic within the first course of
knitted inelastic loops. All other courses with
the exception of the tuck courses are knitted in
the same way, an elastic yarn being fed to alter-
nate needles at level 192 and all of the needles
passing through the knitting cams in the usual
way to knit the inelastic yarn. Such elastic fabric
may bhe crnamented with a wrap pattern; if de-
sired, using preferably the knitting method in
which the yarns are drawn over the backs of the
sinkers.

or the tuck stitches shown in the patent, stitch
cam (58 is withdrawn and jack cam {65 is moved
into operating position. Jack cam 165 operates
upon jacks beneath alternate sliders to raise cor-
responding needles to knitting height as indicated
at £88 whereupon the sliders pass under guard
cam (68 and rear stitch cam 41 to cause the
needles to knit in the usual way. These are the
needles to which the elastic has been previously
fed.

The remaining unselected sliders are not af-
fected by jack cam 165. Consequently, they are
raised only to level {84 at which the needles re-
ceive yarn but which is not high enough to cast
off the latches. Consequently, when these sliders
pass under rear stitch cam 41 the yarn is retained
in the hooks of the needles and is not cast off so
that there are two yarns in the hooks of these
needles.

For the following course, if the fuck is to be a
single course tuck, stitch cam 159 is moved in
again so that all of the needles knit. This
sequence is repeated as many times as necessary
for the number of tuck courses desired,

With respect to the loose course made by cast-
ing off loops {8 (Fig. 2) without knitting, this is
done by raising the needles, by which loops 18
are carried, so high that they are first cast off
the latches and then off the needles. This is
done by causing jacks underlying the sliders
which operate these needles to pass up cam 167
so as to raise the sliders to the level 168, From
this level they are immediately brought down
again by cam 169 to the usual holding level 1710
with the result that loops {8 are cast off the
needles. )

I claim:

1. In a knitting machine, the combination of
superposed, axially aligned, rotatable needle cyl-
inders, sinkers movable radially and substantially
horizontally, needles capable of knitting in either
cylinder, means in each cylinder which cooperate
to cause needles to knit true rib fabric in the leg
of a stocking, sinkers operably associated with
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needles knitfing in the lower cylinder, means for
moving -said sinkers inwardly soon enough -and
far enough to cause yarn to be drawn -over their
backs behind their aibs and through the. eor-
responding needie loops of the previous -course,
means for casting off the lower -cylinder needle
loops of the previous ecourse by sinkers acting
upon the mtervemng sinker loops only and caus-
ing the newly drawn sinker leops to pass from
uhe backs to the throats of the sinkers upwardly
over the tops of the nibs,

2. In a-knitting machine, the combination of
.superposed ax1a11y aligned rotatable needle cyl-
inders; sxnkers movable radially and substantially
horrzontally, needles capabie of knitting in either
cylinder, means irreach cylinder-which cooperate
to cause needles to knit true rib fabric in the leg
of a '$tocking, sinkers operably a.ssocmted with
needles knitting in the lower cylinder, means for
moving said sinkers inwardly soon enough and far
enough to cause yarn to be drawn over their
backs behind their nibs and through the corre-
sponding needle loops of the previous course,

-means for casting off the needle loops of the pre-

vious course by sinkers acting upon the infer-
vening sinker loops only and causing the newly
drawn sinker loops to pass from the backs to the
throats of the sinkers upwardly over the tops of
the nibs, means for feeding a plating yarn to the
needles and drawing and knitting it concurrently
with and in the same manner as said first men-
tioned yarn.

3. In a knitting inachine having superposed
axially aligned rotatable needle cylinders, the
combination of needles capable of knitting in
either cylinder, sinkers associated with the lower
cylinder which are movable radially and substan-
tially horizontally, means in each cylinder which
cooperates to cause needles to knit true rib fabric
in the leg of a stocking, sinkers operably associ~
ated with a plurality of consecutive needles knit-
ting in the lower cylinder, means for moving said
sinkers inwardly soon enough and far enough to
cause yarn to be drawn over their backs behind
their nibs and through the needle loops of the
previous course by all but the first and last of said
plurality of consecutive needles knitting in the
lower cylinder, means for casting off the corre-
sponding lower cylinder loops of the previous
course by sinkers acting upon the intervening
sinker loops only and causing the newly drawn
sinker loops to pass from the backs to the throats
of the sinkers upwardly over the tops of the nibs.

4. A method of knitting true rib fabric in the
leg of a stocking upon & knitting machine having
superposed axially aligned rotatable needle cyl-
inders, needles capable of knitting in either cyl-
inder and sinkers associated with the lower cyl-
inder which are movable radially and substan-
tially horizontally which includes the steps of
knitting consecutive courses each of which in-
cludes purl stitches and groups of plain stitches
in alternation and in which all but the first and
last of said plain stitches are drawn over the
backs of sinkers behind their nibs and are later
transferred to the sinker throats after the cor-
responding loops of the previous course have been
cast off by the sinkers acting upon the intervening
sinker loops only.

5. A method of knitting rib fabric in the leg of
a stocking upon a knitting machine having super-
posed, axially aligned, rotatable needle cylinders,
needles capable of knitting in either cylinder and
sinkers movable radially and substantially hori-
zontally which includes the steps of forming each
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¢ourse by knitting in alternation by needles in the ) UNITED STATES PATENTS
upper cylinder and by a plurality of needles in .
the lower cylinder and, when knitting in the lower =~ Number, Name - = Date
cylinder, moving sinkers inwardly soon enough 2,011,360 -+ - Grieve ._..__:i.____ Aug, 13, 1935
and far enough that the yarn will be drawn over 5 2,057,436 ~ Lawson ....__.._-.. Oct, 13, 1936
a part of their backs behind their nibs having a 2,167,380  Lawson -___._._.___. July 25, 1939
definite height by all but the first and last of said 2,243,007 HOZ8 i May 20, 1941
plurality of lower cylinder needles, casting off the 2,374,857 Fregeolle _._______. May 1, 1945
corresponding cylinder loops of the previous 2,376,044  Fregeolle __________ May 15, 1945
course by sinkers acting upon the intervening 10 2,402,744  Fregeolle ....______ June 25, 1946
sinker loops only and causing the newly drawn FOREIGN PATENTS
sinker loops to pass from the backs to the throats
of the sinkers upwardly over the tops of the nibs. Number Country Date
OSCAR FREGEOLLE. 16,767 Great Britain b e ——— 1909
15 211725  Great Britain . Sept. 21, 1937
REFERENCES CITED 514,666  Great Britain —__..__ Nov. 14, 1939

The following references are of record in the
file of this patent:




