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Our invention consists in the novel features

hereinafter described, reference being had to the

atCompanying drawings which illustrate one em-

bodiment of the same, selected by us for purposes
ol illustration, and the said invention is fully dis-
ciosed in the following description and claims.

- The present invention relates to
fabric on g circular knitting machine. The char-
acteristic' feature of terry fabric is that it has
long lcops hereinafter referred to as terry loops,
which protrude on one or both surfaces of the
fabric and provide g soft cushioning effect. Such
fabric may be produced on 3 circular knitting
machine by
and drawing longer loops of one thread than of
the other. For example, the two threads may be
fed to the needles and knitted with the needle

loops of the threads in plated relation, but. with
the sinker loops of one thread longer than the
20

Corresponding sinker loops of the other thread,
to form the terry loops of the fabric.

feeding two threads to the needles

‘The terry

- '11.fCla,ims.' (CL. 66—14) |

facing stitches of the rib fabric, Such knocking
over means, herein referred to generically as a
“verge,” is located at the lower end of the upper
cylinder and somewhat corresponds in its func- .

- tion fo the sinkers ordinarily provided at the

- upper end of the lower cylinder. Tn order to knit

knitting terry

terry fabric on a machine of this type, instrumen-
talities for forming the long terry loops must be

" provided ‘above the normal sinker level of the

10.

lower cylinder. These instrumentalities cooper-
ate with needles operating in the lower cylinder

to form extra long sinker loops of one of the
- threads fed to the needles, herein referred to as

15

the terry thread, while the body thread is drawn
over the sinkers to form sinker loops of resular
length. By reason of the close spacing of the two
cylinders of a coaxial knitting machine, the verge

- required for knitting rib fabric s‘interferes__wi_th the
- proper location and-operation of the above men-

loops may or may not be combed or brushed so as

tO separate the fibres ang comingle them to form

3 solt matted condition on the surface of the
fabric. ~ o

~The invention is particularly applicable to the
knitting of articles of hosiery having leg and in-

step portions formed of rib knit fabric, while the
high splice, heel, toe, toe-band and toe portions-
are formed of terry fabric, to provide. greater

20

30

softness and resilience. To produce such articles

In a continuous operation, a knitting machine -
must be able to produce a section of fabric com-~.

posed of rib knitting throvghout its coursewise
extent to form the leg portion of the article, an

integral section of fabric composed of rib knit

fabric throughout a portion of its coursewise ex-
tent, and of terry fabric throughout the balance
of its coursewise extent, to form. simultaneously
& Tib knit instep portion and terry high splice
and sole portions, and a further integral section
composed of terry fabric throughout its course-
Wwige exient to form the toe-band of the hose.

The heel and toe portions, which are likewise of

needle cylinder. | o

- A circular knitting machine of the type having
sSuperpesed coaxial needle cylinders will knit rib
fabrie, but will not, without alteration, produce
terry fabric. In knitting rib fabric on a machine

terry fabric, are formed by reciprocation of the

tloned instrumentalities for producing the terry
loops of terry fabrie. 'This preblem is compli-
cated by the fact that during the knitting of the
rib leg portion of the sock a knocking over edge

or verge must. be provided throughout the cir-

cumferential extent of the upper needle cylinder
and during the knitting of the terry toe band, the
terry loop forming instrumentalities must be op-
erated throughout the circumferential extent of
the needle cylinder, while during the knitting of
the high splice and sole portions and the simul-
taneous knitting of the instep portion of the sock,
a verge must be provided on the side of the needie

- cylinder where the instep portion is being knitted,

35
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ol this type, selected needles or groups of needles

are operated in the upper needle cylinder, and it

IS necessary to provide g knocking over edge or

cuher means to cooperate with the upper cylinder

needles in knitting and casting off the inwardly

h

herein referred to as the instep side of the cylin-
der, while terry forming bits must be in operation
on the opposite side .of the needle cylinder, herein
referred to as the sole side of the eylinder. The
complexity of a coaxial type knitting machine
and the space limitations in and arcund the nee-
die cylinders render it exceedingly difficult to
obtain the desired combination and sequence of
operations described above, and vet provide g
machine which is workable and religble.

It'is an object of the present invention to over--
come these difficulties and to provide 2 knitting
machine and method of operation whereby g
tubular seamless article composed partially of
rib fabric, partially of terry fabric, and if de-

sired partially of plain knit fabric can be pro-

duced commercially and economically, A further
object of the invention is to provide for variations
of the relative circumferential or coursewise ex-
tent of the different kinds of fabric in an integral
article so as to form for example one portion of
the article wholly of rib fabrie, another portion
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of rib fabric throughout part of its coursewise
extent and of terry fabric throughout the re-
mainder of its coursewise extent, and a third por-
tion wholly of terry fabric. The term “rib fabric”
is used in the specification and claims in its
broader sense to include Links-Links fabric,
wherein inwardly facing stitches and outwardly
facing stitches are disposed in predetermined
pattern arrangements, as well as straight vertical
rib fabric wherein the inwardly facing stitches:
and outwardly facing stitches are arranged re-
spectively in regular rows extending walewise of
the fabric.

Other objects and advantages of the invention
will be understood from the following description
and claims in conjunction with the accompany-
ing drawings which illustrate by way of example
an embodiment selected by us to illustrate the

invention.
In the drawings,

Fig. 1 is o front elevation of so much of a knit-
ting machine as. is necessary to understand the
invention.. - | o

Fig. 2 is a side elevation taken from the leit
hand side of Fig. 1.

Fig. 3 is g top plan view. |

Fig. 4 is a diagrammatic view showing certain
cams for operating the needles and sliders which
are shown: schematically in side elevation at the
right hand side of the figure. |

Fig. 5 is a fragmentary vertical section showing
the upper needle cylinder and adjacent portions
of the lower needle cylinder with the mechanism
in position for knitting the rib knit leg portion
of a sock.

Fig, 6 is g fragmentary vertical section similar
to the lower portion of Fig.. 5, but showing the
mechanism in position to knit the high splice,
sole and instep portions of a sock.

Fig. 7 is a view similar to Fig. 6, but showing
the mechanism in position for knitting the terry
toe band of a sock. |

Fig. 8 is a horizontal cross section of the upper
needle cylinder taken approximately on the line
§—8 in Fig. 6. -

Fig. 9 is g sectionul view taken approximately
at the level indicated by the line 8—9 in Fig. 6
and: showing the dial carrying the instrumentali-
ties for forming terry loops, and a verge section
associated with said dial, other parts being
omitted.

PFigs. 10 and 10q are fragmentary sectional views
taken respectively on the line 19-—10 in Fig. 9.

Fig. 11 represents an article of ‘hosiery made in
accordance with our invention.

Fig, 12:is g diagrammatic representation of the
stitch structure of selected portions of the article
of hosiery shown in Fig. 11,

As the present invention is particularly appli-
cable to a knitting' machine having superposed
coaxial needle cylinders and having instrumen-
talities associated with the uppéer needle cylinder
for producing the terry loops of terry fabric as
shovwn in Clarke’s application Serial No. 453,993,
filed August 7, 1942, now Patent No. 2,370,449,
granted February 27, 1945, it will be described in
conjunction with a machine similar to the one
shown in the Clarke application. However, it
will be understood that our invention is not lim-
ited: to the particular machine shown by way of
example in the drawing.

In PFig, 11 of the drawings there is shown an
article of hosiery produced in accordance with our
invention, and having a selvage or gnti-ravel edge
|, a top portion 2, g leg portion 3, an instep por-
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tion 4, a high splice portion 3, heel portion 6,
sole 1, toe band 8 and toe 9. A looper line closing
the toe of the sock is indicated at I, The anti-
ravel edge | may be of any desired type, as for
example a turned welt or a single thickness elas-
tic selvage. The top portion 2 is formed of fabric
having sufficient extensibility and recoverability
to pass over the heel of the wearer and yet fit the
leg snugly when being worn. For example, it may
he formed of plain knit, rubber incorporated

fabric or of rib knit fabric with or without elastic

threads. The leg portion 3 and instep portion 4
gre both formed of rib knit fabric, which is pref-
erably different from that of the top portion of
the sock, the rib pattern of the front portion of
the leg being continued in the instep portion 4.
The high splice portion b, heel 6, sole 1, toe band
g and toe 9 are all formed of terry fabric. It will
thus be seen that the section of fabric forming
the leg portion 3 is composed of rib fabric
throughout its coursewise extent. This is followed
by an integral section of fabric composed of rib
knit fabric throughout part of its coursewise ex-
tent to form the instep portion 4 and of terry
fabric throughout the remainder of its coursewise
extent to form the high splice portion ¥ and sole
1 A further integral section of fabric is com-
posed of terry fabric throughout its coursewise
extent to form the toe band portion 8.

The stitch structure of the fabric 1s illustrated
by way of example in Fig. 12. The upper portion
of this figure represents a section of the leg por-
tion 3, the central left hand portion of the figure
represents sections of the high splice 2 and sole 1,
the central right hand portion represents sections
of the instep portion 4 and the lowermost por{ion
represents a. section of the toe band portion 8.
The. leg 3 and instep 4 are composed of rib knit
fabric, which is shown as 6 x 3 rib, but may be
any other rib knit fabric including Links-Links
patterns. The high splice portion h, sole T and
toe band & are formed of terry fabrics. It will be
understood that the heel § and toe 9 are likewise
formed of terry fabric, although these portions
are not specifically illustrated in Fig. 12. In the
terry portion of the fabric, a body thread B and
o terry thread T are knitted in such manner that
the rieedle loops 12 are formed of both threads in
plated relation, while the sinker loops are drawn

 separately, so that the sinker lbops 13 of the terry

thread T are substantially longer than the sinker

. loops 14 of the body thread B and constitute the

60
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terry loops of the fabric. The term “needle loops”
is used herein to designate the lower portion of

 the stiteh, i. e., the portion engaged by the needles

in forming the stitch, while “sinker loops” is used
to designate the upper part of the stitch, whether
drawn over a sinker or other instrumentality.
Tt will be seen that in the terry portions of the
fabric, there is a terry loop 13 corresponding to
each sinker loop I4 of the body thread B, so that
o dense soft fabric is provided. To avoid obhscur-
ing the stitch structure, the terry loops I3 are
shown shorter than they would ordinarily be in
carrying out our invention. Preferably the ferry
loops are at least twice as long as the sinker loops
{4 of the hody thread. In the instep portion 4
and the leg portion 3 the same two threads, desig-
nated B and T are shown as being knitted in
plated relation to form rib knit fabric, in which
corresponding loops of the respective threads are
of substantially the same length. Thus in the rib
portion of the fabric the sinker loops of the terry
thread T are of substantially the same length as
the sinker loops of the body thread B. Alterna-
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tively, the terry thread T may be omitted from

the non-terry portions of the fabric, being in-

serted as a splice-thiread in the terry portions.
Referring to Fig. 12 in conjunction with Fig, 11,

it will be seen that each of the courses in the

section of fabric forming the instep portion 4,

high splice portion § and sole portion 7 is knit to

form terry fabric throughout part of its course-

wise extent, and to form rib knit fabric through-

ous the remainder of its extent. In the section of
fabric forming the leg portion 3, each course is
Kknit to form rib knit fabric throughout its course-
‘wise extent, while in the section forming the toe
band portion 8 each course is knit of body thread

and terry thread in such manner as to form terry
fabric throughout the coursewise extent of the toe

band. The relative coursewise extents of the rib
fabric and terry fabric is thus carried in succes-
sive sections of an integral article. o o
In Figs. 1 to 10 of the drawings there is show
s0 much of a knitting machine as is necessary to
lllustrate our invention. 'The invention is shown

by way of example embodied in a knitting ma-

chine of the type in which superimposed coaxial

needle cylinders are provided with needles having

hooks at both ends, suitable transfer mechanism.
being provided for shifting the needles from one
‘cylinder to the other so that all of the needles
‘may be assembled in the lower eylinder to produce.

plain knit fabric, or alternate needles or groups of

needles may be positioned in the upper cylinder,
and other needles in the lower cylinder, to pro-

duce rib knit fabric. Alternatively, the needles

may be transferred back and forth from one cyl-

inder to another in predetermined sequence con-
trolled by pattern mechanism to produce rib knit
* fabric having inwardly facing stitches and out-

wardly facing stitches arranged to provide a pat-

‘tern, such fabric being commonly referred to in
the trade as Links-Links fabric. The particular
machine shown in the drawings is of the type
manufactured by William Spiers, Litd. and its suc-
cessors, Wildt & Co., Ltd., both of Leicester,
England, and certain parts which are not neces-

sary to an understanding of the invention have

been omitted for the sake of clearness. N
The knitting machine illustrated by way of ex-
ample in the drawings has a lower needle ¢cylinder
5 (Fig. 5) an upper needle cylinder (8, and a
circular series of needles T having a hook and
latch at each end and operable in either cylinder.
When in the lower cylinder, the needles are op-
erated by sliders I8 engaging the lower hooks of

the needles and having knitting butts 19 and

transfer butts 20 (Pig. 4) adapted to engage
needle operating cams. Preferably, the sliders
operating the needles on the “sole” side of the

cylinder, i. e, the side -on which the high splice, .

heel, sole and toe of an article of hosiery are knit,
have short knitting butts, while the sliders for
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and'--lca’;st' off previouSly drawn stitches.  The

- needles are then raised by riser cam 26 and clear-
~ance cam 21 to a clearing position in which the

newly drawn loops are placed under the latch.
When the cylinder is rotated in the opposite
direction, as when oscillated during the knitting
of the heel and toe, the lower cylinder needles
are drawn down by center cam 24 and heel stitch’
cam 28 and are thereafter raised to clearing posi-

tion by heel riser cam 29 and heel clearing cam

30. During the knitting of the heel and toe the
lower cylinder needles on the instep side of the
cylinder are raised by vertically movable switch
cams 31 to an inactive position in which they hold
their stitches. | -

“The cams for operating the needles when in the
upper cylinder include a stitch cam 33 and clear-

ing cam 34. The upper cam block is also provided

with a well cam 35 which can be withdrawn to
allow the knitting butts of the upper cylinder
sliders 21 to pass through an idle track 36 so that
the upper cylinder needles will hold their stitches

without knitting and with a switch cam 37 op-
erable in conjunction with lower cylinder switch

cams 3 to render the needles on the instep side
of the cylinder inactive during the knitting of
the heel and toe. The machine is also provided
with an upper transferring cam 88 and a lower

~transferring cam 39 which are movable inwardly
30 |

and outwardly and act on transfer butts of dif-
ferent lengths to transfer needles from one cylin-
der to the other as required for the particular
article being knit. B

The movable cams, such as the transfer cams.
welt cam and switch cams, are moved into and’
out of operative position by suitable mechanism.

controlled for example by a pattern drum 40

which is intermittently racked during the knit.
ting of the article and has cams such as cam 81
acting through pivoted arms 42 and tappets 43
to actuate rocker arms 44 which are connected by
suitable mechanism with the respective cams. As

‘the control of such cams by a pattern drum is

well known in the art it will not be described in
further detail. : IR
At a point on the needle circle adjacent the'
center cam 24 there is provided a, feeding station
for feeding thread to the neediles. . At this f eeding

- station the body thread B and terry thread T are

60

09

60

needles on the opposite side of the cylinder, i. e,

the “instep” side have long knitting butts. When
in the upper cylinder the needles are operated by
similar sliders 2{ having knitting butts 22 and

transfer butts 23 engaging suitable operating

calimns,

65

The cams for operating the needles are shew_n .

diagrammatically in Fig. 4 where the direction of
movement of the needles and sliders relative to

the cams when the machine is operated by con-

tinuous rotation, is from left to right as indicated

by the arrow. . The needles operating in the lower
cylinder pass through a knitting wave as shown,
being drawn down by center cam 24 and stitch

cam 25 to draw loops of thread fed to the needles

70

75

fed in spaced relation so that the instrumentali-

ties for forming the terry loops of the terry fabric
can come hetween them and separate the two
threads. In Figs. 5, 6 and 7 of the drawines the
Teed for the terry thread T is indicated schemati~
cally as a feed finger 46 and the feed for the bedy
thread B is shown schematically as a feed finger
41. Although only two feed fingers have heen.
shown in the drawings, it will be understood that
additional feed fingers are preferably provided
and that means are provided for moving the feed

fingers into and out of operative position, so that

thread changes may be made as desired.
The lower cylinder is provided with sinkers 59

~ (Fig. 5) or equivalent instrumentalities disposed

hetween successive needles and adavted to coop-

erate with the needles in forming stitches. The

‘sinkers are shown as having butts 51 and sre.
acted on by sinker cam 52 to move the sinkers be-

tween an inner position shown at the left hand
side of Pig. 5 and an outer position shown at the

right hand side of said figure.

Instrumentalities cooperating with the needles
to form the long terry loops of terry fabric are
shown in the drawings as being a series of bits 53
(Fig. 9) associated with the upper cylinder. The.
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bits 53 are located directly above the sinkers 30
so as to project out between successive needles
when the needles are in position to receive thread
fed at the feeding station. The relation of the
bits to the thread feed is such that the bits pro-
ject between the terry thread and the body thread
so that the terry thread T is fed above the bits,
while the body thread B is fed below the bits and
hetween the bits and the sinkers. Where refer-
ence is made to feeding one thread above and
another thread below the bits or instrumentali-
ties 53 it is not necessary for one thread feed to
be located above and the other thread feed to be
located below the level of the bits, but only Icr
the threads to be fed in at least slightly separated
relation to one another and in such relation to
the bits and the needles that one thread is re-
ceived above the bits and the other below, The
needles operating in the lower cylinder are raised
high enough to receive both the body thread B
and the terry thread T. When the necedles are
drawn down by the stitch cam, loops of hody
thread are drawn over the sinkers while loops cf
the terry thread are drawn over the bits. As the
bits 53 are located a substantial distance above
the sinkers 58 and as the needle loops of the two
threads are drawn together, the loops of terry
thread drawn over the bits 83 are much longer
than the sinker locops of the body thread drawn
over the sinkers 58, for example, approximately
twice as long. If desired, the distance between
the sinker 58 and bits 53 may be made greater
to increase still further the difference in length
of the terry loops and the sinker loops of the body
thread.

The instrumentalities for forming the terry
loops are independently operable and are mov-
able from an inoperative position to an operative
position in which the said instrumentalities coop-
erate with needles in the needle cylinder to pro-

duce terry fabric. In the machine shown by way

of example in the drawings, the terry bits 83 are
illustrated as being moved between an inner re-
tracted position inside the needle circle and an
outer or operative position, in which the bits pro-
ject out beyond the needle circle to separate the
terry thread and the body thread and thereby
produce terry loops as described above. The bits
are moved out as they approach the thread feed-
ing station and are retracted to release the terry
loops after loops of the terry thread and body
thread have been drawn by the needles. While
the bits 53 or equivalent instrumentalities may
be supported in any desired manner, they are
shown as being carried by a dial 54 mounted ad-
jacent the lower end of the upper cylinder, and
hence above the upper end of the lower cylinder.
In the arrangement shown, the dial 54 is sup-
ported at the lower end of a shaft %% extending
down through the upper cylinder, being held on
such shaft by a bushing 56 and screw 8T7. The dial
54 is rotatable with the cylinder and is provided
with a complete circular series of radially extend-
ing grooves 58 (Fig. 9) in which the bits 93 are
slidable in and out. In order to provide terry
loops in each wale of the terry fabric there are as
many bits 53 and grooves 58 as there are needles
in the needle cylinders, the relative position of
the dial and the cylinders being such that the
bits 53 are adapted to project cut between suc-
cessive needles. The path of travel of the bits Is
illustrated in Fig. 9, which shows the bit dial in
plan.

As illustrated in Figs. 5 and 9, the bits 23 are
projected and retracted by means of butts 60 en-
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gaging a cam track in the lower face of a cam
62 located above the dial 54. A plate or washer
59 interposed between the cam §2 and the bit dial
54 engages the inner end portions of the bits to
hold the bits in the grooves 38 of the dial. More-
over, the bits are provided with shoulders &l in
front of the butts 68 to steady the bits and assist
in keeping them from rising out of the slots or
twisting. The bit cam 62 is held against rotary
movement by being secured to the vertical shaft
E5. The shape of the cam track in the cam 62 is
indicated by the path of travel of the butts 60 as
illustrated in Fig. 9. As the dial 54 carrying the
bits 53 is rotated with the needle cylinders while
the cam 82 is held against rotation, the bits 52
are moved in and out by the action of the cam
on the butts 60. The cam 62 is positioned in pre-
determined angular relationship with respect to
the thread feeding station to project and re-

tract the bits at the proper time,
When the needle cylinders are turned alter-

nately in opposite directions as In knitting the
heel and toe, the relative positions of the points
ot which the threads are fed and the hits 33
are projected, must be shifted upon reversal of
the direction of rotation to assure proper sep-
aration of the threads. In the arrangement
shown in the drawings this is accomplished by
oscillating the bit cam 62 when the machine is
operated by reciprocation. At 1ts upper end and
above the top plate 83 of the machine, the shaft
55 which carries cam 62 is provided with a pair
of arms §4 and 85 (Fig. 3) adapted to engage
a huffer block 66. The angular spacing befween
the arms 64 and 65 permits the shaft 85 and
hence the bit cam 62 to oscillate to a predeter-
mined angle, which is preferably adjustable by
means of abutment screws €71 and &3. The cam
is oscillated within the limits determined by arms
84 and 85 by providing a frictional device be-
tween the cam €2 and the needle cylinder, or
an element rotating therewith. In the arrange-
ment shown in the drawings this friction device
comprises a plurality of plates or washers 69
interposed between the bit dial 84 and the bushing
56, and a plurality of small coil springs 19 sef,
into recesses provided in the uppper face of the
bushing 56 and pressing upwardly on the wash-
ers 69. These spring pressed washers 6% thus
provide a frictional drive between the dial b4
which rotates and oscillates with the needle cyl-
inders and the shaft 55 to which the bit cam
52 is secured. TUpon reversal of the direction
of rotation of the needle cylinders and the dial
54, the shaft 55 and hence the bit cam 62, is car-
ried with the dial by this friction drive until
stonped by one of the arms 64 or 65.

In order to produce an article of hosiery of
the kind shown in Figs. 11 and 12, it is necessary
for the machine to knit a tubular seamless sec-
tion of non-terry rib knit fabric, an integral sec-
tion composed of rib knit fabkric throughiout a
portion of its coursewise exXtent and terry fabric
throughout another portion of its coursewise eXx-
tent, and a third integral section composed
throughout of terry fabric. In accordance with
the present invention this is accomplished by the
individual control of separate groups of the terry
bits 52 or other instrumentalities for forming the
terry loops of terry fabric. In the arrangement
shown by way of example in the drawings, the
terry bits of one group are provided with short
butts and the terry bits of gnother group are
provided with long butts so that the two groups
can be selectively operated. For knitting the
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particular article of hosiery shown in Figs. 11
and 12 the terry bits on the sole side of the needle

cylinder are provided with long butts, as illus-
trated at thie left hand side of Fig. 5, while the
terry bits on the instep side of the needle cylinder
are provided with ghort butts as illustrated at

the right hand side of Fig. 5. The circumfer-

ential extent of the two groups of bits is indi-

cated in Fig. 9 where the lnng butts have been
| + 10

shown crosshatched..

The selective operation of lﬁdl‘VldU_&l gmups of
the terry bits 53 is effected by manipulation of
the bit operating cam $2. Instead of moving the
whole cam to operate: selectively on the different
groups of terry bits the cam 62 is shown as being
provided with a movable section 7! for moving

the terry bits from inoperative to operative posi-

tion (Figs. 5, 6, 7 and 9). The cam section T
is movable in a vertical direction. In its upper-
most or inoperative position the cam section 71!
engages none of the butts of the bits: in its
lowermost position the cam engages all of the
butts and thareby actuates all of the terry bits
(Fig. 7), while in an intermediate position the

cam engages only the long buits and hence ac-

tuates only one group of the terry bits, namely
the bits on the sole side of the needle cylinder
(Fig. 6). The mechanism for controlling the ver-

tical position of the movable cam section 71
18 shown In Figs. 1, 2, and 5 and comprises a

link 72 attached to the cam section and extend-
ing up through the top plate of the machine.

15

20

10

ocut the circumferential extent of the cylinder
and during the knitting of the toe band 8, the
terry bits must be in operation throughout the
circumferential end of the cylinder, while during
the knitting of the section of fabric forming the

instep portion 4, high splice b and sole 1, the

terry bits must be in operation on one side of

the needle cylinder to form the terry fabric of

the high splice and sole, while the verge must

be in operative position on the other side of

the cylinder to knit the rib fabric of the instep

portion. In gccordance with the present inven-

tion this problem is solved by dividing the Verge
into a plurality of sections that are individually
movable from operative to mmoperative position

and by controlling the verge sections in coordi~
nation with control of separate groups of the
terry bits or other terry loop forming instru-

mentalities, so that the groups of terry bits or
Instrumentalities are put into operation only
when the corresponding verge section is in in-
operative position. . In the embodiment shown
In vhe accompanying drawings, the verge is di-
vided into two sections, comprising a, verge sec-
tion 84 located on the sole side of the eylinder
and correspondmg in circumferential extent to
_the long butt terry bits, and a verge section 85
located on the instep side of the cylinder and

- corresponding in circumferential extent to the

The link 72 is provided with a flexible joint 73

to permit oscillation of the cam 62 as described

above. ‘The upper end of the link 72 is pivotally
connected to one end of a rocker arm 74, pivot-
ally mounted at 15 on the top plate of the ma-
chine. The other end of rocker arm 14 is con-
nected by a link 76 with a rocker arm 771 actuated
by a tappet 78 adapted to engage a cam 80 on
the pattern drum 49. The periphery of the pat-

30

40

tern cam 80 is stepped in such manner as to -

provide the three positions of the movable cam
section Tl as described above.
(PF'ig, ) tends to move the cam section T7{ to
its lowermost position.
the timing of the pattern drum is such that

A coil spring 19

It will be understood that

during the knitting of the top portion 2 and

leg portion 3 of the article of hosiery shown in
Pigs. 11 and 12 the cam section Tf will be in its
uppermost position, ag shown in Fig. 5; during

the knitting of the section of fabric formmg the

instep portion 4, the high splice vortion 5 and
sole porfion 1, the cam section 71 will be in the
intermediate position shown in Fig. 6, and during

the knitting of the toe band portion § the cam sec-
tion 71 will be in its lowermost posmon as 111us—'

trated in Fig. 7.
When needles are opurated in. the upper cyl—
inder as occurs in knitting rib fabric, there must

50

60

be provided a knocking over edge which serves the

same function as the sinkers in the lower cyl-

inder to engage the previously drawn stitches
and cause them to be cast off when new locops
are drawn by the needles. The lower edge of the
upper cylinder wall ordinarily serves this func-
tion and is commonly referred to as a verge. As
the terry bits 53 are preferably projected at a
level above the lower edge of the verge in order

to form long terry loops, the problem arises as
- to how to prevent interference between the bits
The problem is complicated by

and the verge. 2
the fact that during the knitting of the leg por-
tion of a sock such as that shown in Fig. 11
the verge must be in operative position through-

3

66

70

a9 short butt terry bits.

Each of these verge sec-
tions is movable in a vertical direction between
a lower or operative position and g raised or
moperatwe position, the movement of the two
verge sections being individually controlled. As
illustrated in Fig, 5, the arcuate verge section
84 having needle grooves corresponding to those
of the upper needle cylinder {6, is secured to or
integral with the upper needle cylinder, which
is rotatable about a bearing sleeve 86 and is
supported by a thrust bearing shown as a ball
bearing 81, carried by g bearing plate 88. The
bearing plate 88 is secured to the lower end of
a. sleeve 80 which surrounds the vertical shaft

55 carrying the dial 54 and bit cam 62, and ex-

tends up through the top plate 63, the upper end
of the sleeve 90 being provided with a collar g1
This collar is engaged by the blfurcated end of
a lever 92 (Flgs 1 and 3) pivotally supported

by a pivot post 93 projecting upwardly from the

top plate 63. The other end of the lever. §2
is connected through a link 84 to one end of

a lever 85 which is pivoted at 96 and has the

other end connected through a link 87 with a

bellcrank lever 88 which is pivoted at 99 and has

a nose portion 100 adapted to engage a cam {04
on the pattern drum 406. When the nose of the
bell crank lever rides up on cam {01 the upper
needle cylinder 16 and hence the attached verge

section 84 on the sole side of the cylinder are

raised up out of the way of the bits 53 so that
the latter can be projected out to operative posi-
tion to form terry loops (Fig. 6). A spring 102
gcting on link 95 is provided to resﬂlently oppose
the action of cam {01 on bell crank lever 93.
It will be understood that this vertical move-
ment of the upper needle cylinder does not affect
the length of the stitches drawn, as the stitch
length is controlled by the distance the needles

~are drawn by the stitch cam 33 which of course

is not raised with the cylinder. While the ver-
tical position of the bit dial 54 may if desired

~ be adjustable, for example by vertical adjust-

- the upward movement of the upper needle cyl-

75

ment of the shaft 55 the dial is not raised by

inder as descnbed a,bove and hence the verge



2,430,792

11

section 84 which is aftached to-the upper needle
cylinder is lifted above the level of the ferry
bits 3 when the upper needle cylinder is raised
so that the bits on the sole side of the cylinder
can be operated to produce terry loops without
interference by the verge,

The other verge section 8% located on the instep
side of the cylinder is likewise movable in a ver-
tical direction between a lower or operative posi-
tion and a raised or inoperative position, the
two verge sections being independently controlled.
In the embodiment shown in the drawings, the
verge section 8% is in the form of an arcuate
- section having its outer periphery cut to form
needle grooves corresponding to the needle grooves
of the upper cylinder. The inner periphery of
the verge section 8% engages a parti-peripheral
flange (83 which projects upwardly from the bit
dial 54, the circumferential extent of the verge
section 8% and the flange (83 being the same
as that of the group of terry bits 53 provided
with short butts (see Figs. 5, 9 and 10). As will
be seen from Fig. 9, the grooves 58 in the bit
dial 34 extend out through or below the flange
63 so that the flange does not interfere with
the outward movement of the bits when in op-
eration. A plurality of vertical spaced bars (04
extend upwardly from the verge section 85 inside
the upper needle cylinder and fit into corre-
spondingly spaced vertical keyways {85 formed in
the ocuter surface of the flange 183 provided on
the dial. As will be seen from Fig. 9, the bars
[84 interlock with keyways 185 to prevent the
separation of the verge section 8% from the dial
in a radial direction, while permitting the rela-
tive vertical movement of the verge. The bars
104 are provided at their upper ends with fingers
166 (Figs. 5 and 10) which engage in a peripheral
groove [07 formed in a ring or spider {88 which
is positioned inside of and concentric with the
upper needle cylinder and surrounds the central
vertical shaft 5% The spider 188 does not ro-
tate but may if desired be permitted to oscillate
withh the bit cam 62 during operation of the ma-
chine by oscillation of the needle cylinder in
order to prevent interference hetween the hit cam
and the spider. One or more risers {88 provided
on the spider {88 extend upwardly through open-
ings In the bearing plate 88 and are connected
at their upper ends with a collar {!8, slidably
mounted on g bushing (il that projects down-
wardly from the top plate 83 and surrounds the
sleeve 80 by which the bearing plate 88 is carried.
‘A ring {12 fitting into a peripheral groove (13
provided in the bushing [{{ is connected by a
link (§8 with an arm {{5 provided on g rocker
shait 116 which extends across the top plate 63
of the machine as shown in Fig. 3, and is pro-
vided with suitable bearings {17. The outer end
of the rock shaft {18 is provided with an arm
{18 which is connected by a vertically extendine
Iink 119 with a cam fcllower 29 pivoted at 214
and having a nose portion (22 adapted to en-
gage a cam segment (23 provided on the pattern
drum 4d or an auxiliary drum carried on the
same shaft. A spring {24 acts downwardly on
a link 1{9 and resiliently opposes upward move-
ment of the link by action of the cam segment
i23. When nose 122 of the pivoted cam follower

{20 rides up on the cam segment 123 (Fig. 2),

the spider {88 inside the needle cylinder is moved
vertically upwards from the position shown in
Fig. 5, to the position shown in Fig. 7.

As the verge sections 84 and 85 together form a
complete circle, it 'will be seen that the ends of
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the verge section 84 carried by the upper needle
cylinder abut the ends of the verge section 85 and
of the flange 183 carried by the dial so that the
verge section 895 is carried around with the verge
section €4 and the bit dial §4 is thereby made to
rotate with the needle cylinder. The split verge
thus forms a simple and effective means for driv-
ing the bit dial 94 and the independently con-
trolled verge section 8% in synchronism with the

needle cylinders, so as to maintain the needle

grooves of the verge 85 in alignment with the
needle grooves of the cylinder. As the needle
cylinder, the bit dial 54 and the two verge sections
rotate about the vertical axis of the cylinder, the
fingers 186 provided at the upper ends of bars
104 (Figs. 5 and 10) slide around in the peripheral
groove 107 of the spider 108, the latter being held
against rotation. The spider 188 may however be
permitted to oscillate with the bit cam 62 as de-
scribed above, such oscillations being made pos-
sible by the rotatable connection between the col-
lar 110 (Fig. 5) and the ring (12 which fits into
groove {13 of the cellar. It will be seen that such
oscillation has no effect on the verge section 85.
However, the vertical position of the verge sec-
tlon 8% is controlled by the vertical position of
the spider 138 owing to the engagement of the
ingers 165 of the verge section in the annular
greove 1871 provided in the spider, and the verge
section is thus raised and lowered under control
of cam segment €23 on the pattern drum acting
through cam follower 120, link {18, rocker shaft
116 (Figs. 2 and 3) link 114 (Fig, 5) collar [0
and the risers 1088 which connect the collar 110
with the spider 108,

As will be seen from Fig. 9 the circumferential
extent of the vertically movable verge section 85
is substantially equal to that of the groups of
terry bits 83 having short butts. Likewise the cir-
cumferential extent of the verge section 84 car-
ried by the upper needle cylinder is substantially
equal to that of the group of terry bits having
long bufts. The control of the individual verge
sections is coordinated with the control of the
individual groups of terry bits so that when both
verge sections are in their lower or operative po-
sitions, none of the terry bits are in operation:
when the verge section 84 is in inoperative posi-
tion and the verge section 85 is in operative posi-
tion, the group of terry bits having long butts
are in operation while the group of bits having
short butts remain inoperative, and when both

verge sections are in inoperative position all of

the terry bits are in operation throughout the
circumierential extent of the needle cylinders. It
wil]l of course be understood that instead of hav-
ing only two individually controlled verge sections
and two 1ndividually controlled groups of terry
bits as shown by way of example in the drawings,
it may in some instances be desired to employ a
greater number of verge sections and a corre-
sponding number of groups of terry bits. It will
likewise be understood that in the present specifi-
cation and claims the term “verge” is used broad-
ly to designate any instrumentality for knocking
over the stitches drawn by the upper cylinder
needles, and the term “terry bits” is likewise used
broadly to designate any instrumentalities co-

operating with the needles o form the terry loops

of terry fabric,

The operation of the machine will be understood
from a brief description of the steps in making
an article of hosiery such as that shown in Fig. 11.
The socks are preferably produced by string work
with g number of ravel courses of plain knit fabric
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referred to as a looper’s edge between successive

socks in the string. Following the looper’s edge
the welt or anti-ravel edge | of the sock and the

top portion 2 are produced in any desired manner:

Upon completion of the top, the transfer cams 38
and 39 act on selected needles to position certain
needles or groups of needles in the upper cyl-
inder, and the remaining needles in the lower cyl-
inder to produce the rib knit fabric of the leg por-

tion 3. While the fabric of the leg portion 8 has
been illustrated by way of example in the drawing

as being 6x3 rib fabrie, it will be understood that
any other fabric havi_ng either straight vertical

14

on the instep side of the needle cylinder are not
in operation during the knitting of the heel. |

- When the heel is completed circular knitting
is resumed and the switch cams are operated to

cause needles on the instep side of the cylinder

to resume knitting. The sole T and the corre-

- sponding portion of the instep 4 are thereupon

10

ribs or Links-ILinks patterns may be produced by

suitable transfer of selected needles from one cyl-
inder to another. During the knitting of the top
portion 2 and leg portion 3, both of the verge sec-
tions 84 and 85 are in operative position and all of
the terry bits 3 remain inactive. The position of
the parts of the machine during the knitting of
the leg portion is illustrated in Iig. 5, it being

understood however that selected ones of the
needles will operate at least at times in the upper

needle cylinder.
‘When the upper edge of the hlgh splice portmn
o Is reached, a needle transfer is effected to posi-
tion all the needles in the lower cylinder on the
sole side of the cylinder, while the needles on the
instep side continue their operation to produce
rib fabric. At approximately the same time the

15

20

-all of the bits.

knit in the same manner as the high splice 5 and

the upper portmn of the mstep & as descnbed
alove. -

When the toe band 8 is reached, all the remam-—
ing upper cylinder needles are transferred to the
lower cylinder. At approximately the same time
the verge section 83 carried by the bit dial 54 is
ralsed by raising the spider (088 and the movable
seclion 11 of the bit cam 62 is moved downward
to its lowermost position to engage the butts of
It will be seen that as both of
the verge sections have now been raised to in-
operative position the terry bits can come into
operation throughout the circumferential extent

~ of the cylinder without interference by the verge.

25

The terry blts will therel:lpon coopemte with the

seamless section composed thmughout of terry

fabric.
The toe llke the heel, is produced by rempro-

- cation of the needle cylinders using only the

30

upper cylinder is raised to raise the verge section -

84 to inoperative position and the movable sec-
tion Tf of the bit operating cam 62 is lowered to
its intermediate position to put into operation the
group of terry bits 53 having long butts, these
terry bits being located on the sole side of the
needle cylinder. The other verge section 85 re-
mains in operative position and the remaining
terry bits remain inoperative. The terry bits that
are in operation cooperate with the needles in
the lower cylinder to forim terry fabric on the sole
side of the cylinder, while the needles on the in-
step side of the cylinder operate to produce rib

knit fabric forming a continuation of the rib knit

fabric of the leg. By remaining in its operative
position the verge section 85 makes it possible to
knit rib knit fabric on the instep side of the needle
cylinder, while simuiltaneously producing terry

fabric on the opposite side of the cylinder, the

verge section 84 having been raised up to avoid
interference with the terry bits operating on-the
latter side of the cylinder. It will thus be under-
stocd that part of each.course is knit as terry
fabric, while the remainder of each course is knit
as rib knitting. The positions of the machine
parts during the knitting of the section of fabric
comprising the high splice portion b and the upper
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to above.

needles on the sole side of the cylinder and oper-

~ating the bits on the sole side of the eylinder to

produce terry fabric. The needles and bits on
the instep side of the cylinder are rendered in-

operative by control of the switch cams 3{ and

a1 and by raising the movable section Tf of the
bit cam 62 so that it engages only the bits having
long butts. Upon completion of the toe gll of
the terry bits 33 are retracted so that the machine
will produce the plain knit looper’s edge referred
It will be understood that this is ac-
complished by raising the movable section 11 of
the cam 62 to inoperative position (Fig. b) where-
upon the terry bits are retracted by engagement
of the butts with the raceway formed in the fixed
portion of cam §2. The path followed by the
butts of the terry bits when not engaged by the
cam -section T1 is indicated by dotted lines 125
at the right hand side of Fig, 9. Before going
into the welt of the next sock the verge sections

84 and 85 are both lowered to bring both sections

into operative position. The position of one or
both of the verge sections is preferably adjustable
S0 that the sections will be at the same level when
knitting the top portion 2 and leg portion 3 of

- the sock,

09

part of the instep portion 4 of the artlcle shown -

in Fig, 11 is illustrated in Fig. 6.

- The heel portion 6 of the sock is knit by oscﬂla,-
tion of the needle cylinders, the needles on the
instep side of the cylinder being rendered inactive
by control of the switch cams &f and 371 (Fig. 4)
and the number of needles operating on the sole
side of the needle cylinder being varied in usual
manner to fashion the heel.
the sole side of the needle cylinder, i. e., the bits
having long butts remain in operation and the
bit cam €2 is oscillated within predetermined
limits as described above, so that the operation
of the terry bits is properly timed in each direc-
tion of rotation of the cylinder. ‘The respective

pos1t10ns ol the verge sections remain the same

as illustrated in Fig. 6, although the position. of
verge section 85 is immaterial since the needles

60

85
The terry bits on .
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While the- eperatlon of the machine has for
the sake of convenience been described with ref-
erence to the article of hosiery shown in Fig. 11, -
it will be understood that the machine is not 11m--
ited to the production of this particular article.
It will be seen that by the independent control
of separate verge sections and the coordinated
control of corresponding groups of instrumentali-
ties for forming terry fabric, the machine of the
present invention can produce g tubular seam-~
less section formed throughout of rib knit fabric,

“an integral section composed of rib knit fabric

throughout a portion of its coursewise extent and
terry fabric throughout ahother portion of jts
coursewise extent and a further integral section
composed throughout its- coursewise extent of
terry fabric. It will further be understood that
in a section of fabric composed partly of rib fab-
rlc and partly of terry fabric, the relative course-
wise extent of the rib and terry portmns may be_-
Vaned as- desn’ed
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- What we claim and desire to secure by Letters
Patent is:

1. In a circular kmttmg machine having super-
posed. coaxial cylinders and needles operable in
either cylinder, a series of independently operable
instrumentalities associated with the upper needle
cylinder and movable from agn inoperative posi-
tion to an operative position in which said instru-
mentalities cooperate with needles in the lower
cylinder to produce terry fabric, a plurality of
verge sections each of which is movable from an
inoperative position to an operative position. in
which it cooperates with needles in: the upper
cylinder to produce inwardly facing stitches of
rib fabric, means for separately controlling said
verge sections, and coordinated means for sepa-
rately controlling separate groups of said instru-
mentalities corresponding respectively in cir-
cumiferential extent to the circumierential extent
of each of said verge sections, to putb said groups
of instrumentalities into operation only when the
corresponding verge section is in inoperative
position.

2. In a circular knitting machine having 'super-
posed coaxial needle cylinders agnd: needles op-
erable in either cylinder, a dial rotatable: with
the upper needle cylinder, a series of bits carried

by said dial and movable from a.retracted: posi-
tion to an operative position in which said bits.

cocperate with needles in the lower cylinder to
produce g terry fabric, a plurality of vertically
movable verge sections associated with the upper

needle cylinder, means for individually raising
each of said verge sections and coordinated means

for separately controlling separate groups of said

bits corresponding in circumferential. extent. to

the: circumferential extent of each of said verge
sections to move the bits of said groups to oper-
ative position only when the corresponding verge
section is raised.

3. In a circular knitting machine having super-
posed coaxial needle cylinders: and needles oper-
able in either cylinder, a dial rotatable with the

upper needle cyviinder, a series of bits carried by
sald dial and movable from & retracted position

to an operative position in which said bits coop-

erate. with the needles to produce: terry fabric,
megns for raising the upper needle cylinder in-

dependently of said dial, a verge section carried’
by said upper cylinder and movable vertically ;
therewith, a second verge section. associated: with
said dial, and means for individually raising. said

last mentioned verge section.

4. In g circular knitting machine having'super-

posed coaxial needle cylinders and needles oper-

able therein, a dial associated with the upper
needle cylinder, a verge cooperating with needles
in the upper cylinder to produce inwardly facing
stitches of rib knit fabrie, said- verge being di--
vided into g plurality of arcuate sections; one of
said. sections being carried by said. dial, and an-:
other being carried by the upper cylinder, said:
dial being rotated in synchronism with said-upper:
cylinder by interengagement. of. said verge. sec-.
tions, and: means for individually raising. said:

verge sections relative to said.dial.

5. In-a circular knitting machine-having super-
posed-coaxial needle cylinders-and needles oper-

able therein, a dial rotatable with the upper cyl-

inder, g verge section carried by said dial, and.
means for raising and lowering said verge-section

relative to said dial.
6. In.a circular knitting machine havmg super-

posed coaxial needle cylinders. and needles oper-
able therein, a dial rotatable with the upper cyl-.
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inder, g verge section carried by said digl and
movable vertically relative thereto, a. vertically
movable non-rotating ring engaged by said verge
section, and means for moving said ring in g
vertical direction tg raise and lower said verge
section,

7. In g.circular knitting machine having supers-
posed: coaxial needle cylinders and needles op-
erable thierein, a verge cooperating with needles
in: the upper cylinder to. form inwardly facing
stitches of rib knit fabric, said verge being di-
videdinto a. pluralify of arcuate sections, at least
one of which is raisable relative to the upper cyl-
inder and- has 4 portion disposed inside said
cylinder, and means for individually raising sald
sections, including a control member. extending
down. into the upper cylinder and acting on said
last: mentioned verge section to control its verti-
cal position,

8.. In.a circular knitting machine having super-
posed coaxial needle cylinders operable by rota-
tion and by oscillation, and needles operable in
said cylinders, a vertical shaft extending coax-
ially of the upper cylinder, a bushing non-rotat-
ably held on the lower end of said shait, a dial
rotatably supported.on said shaft by said bushing
and adapted.to rotate and oscillate with the nee-
dle cylinder, g series of instrumentalities carried
by said: dial, a cam block non-rotatably mounted.
ont. said.shaft and adapted to cooperate with said
instrumentalities, a spring pressed washer inter-
posed: between said. bushing and said dial and
providing. a friction drive for  oscillating said
bushing, shaft and. cam block upon oscillation of
said: dial, and means for limiting the oscillation
of said cam block.

9. In a circular knitting machine having super-
posed coaxial needle cylinders and needles oper-
able:therein, a dial associated with the upper cyl-
inder, a circular series of bits carried by said dial
and: adapted to cooperate with needles in the
lower cylinder to: produce terry fabric, said bits
having butts of different lengths, a cam for op-
erating said bits by engagement with said butts,.
said. cam being movable between a position in
which it engages none of said butts, a position In
which it engages-some of said butts, and a posi-
tion in - which it engages all of said butts, a verge
associated: with the upper cylinder and compris-

. ing. g plurality of sections, each of which is indi--

vidually: movable between: a. position in which it
cooperates with needles in the upper cylinder to
produce inwardly facing stitches of rib knit fab-
ric, and- o second position in which it is out of

. the path of movement of said bits, and coordi-

nated: control mechanism.for controlling the. po-
sitions of said. cam and said verge sections.

10. In: a. circular knitting machine having su-
perposed cocaxial needle cylinders, needles oper-
able'therein; and means for transferring needles
from: one cylinder to the other, a series of inde-
pendently movable instrumentalities adapted to
ccoperate with needles in the lower cylinder to
produce. terry loops of terry fabriec, a verge com-

5. prising a plurality of sections, each of which is

individually movable between a position in which
it . cooperates. with needles-in the upper cylinder
to.-produce inwardly facing stitches of rib fabric,
and. a-second position-out of the path of move-

- ment. of said-instrumentalities, and pattern con-

trolleq mechanism for controlling the movement
of . said. verge sections and the operation of said
instrumentalities and-needles to produce g tubu-
lar seamless section .of rib knit fabric, an integral

76- section composed of-rib-knit fabric throughout a.
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portion of its coursewise extent and of terry fab-
ric throughout the balance of its coursewise ex-

tenf, and a further integral section ‘composed

throughout of terry fabric. | |

11. In a circular kKnitting machine having su-
perposed coaxial needle cylinders and needles op-
erable therein, a series of independently movable
instrumentalities associated with the upper cyl-
inder and cooperating with the needles to pro-
duce terry fabric, a verge comprising a plurality
of sections each of which is individually movable
between a position in which it cooperates with
needles in the upper cylinder to form inwardly
facing stitches of rib knit fabric, and a second
position out of the path of movement of said in-
strumentalities, and coordinated means for se-
lectively controlling the individual movement of
sald sections and the operation of said instru-

b

2,430,792
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mentalities in corresponding portions of the cir-
cumferentia] extent of the needle cylinders to
operate said instrumentalities only when the cor-
responding verge section is in said second posi-
tion. | -
| PAUL L., THURSTON.
- HAROLD WELKER.,
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