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CIRCULAR ‘MULTI-FEE HOSIERY ENIITING
MACHINE AND’ METHOD' OF - KNITTING

Géne E. Hart and Howard ¥. Msicalf, Charlotte, M. C.,
assignors” to Carolina Knitiing Mach‘ne Corporatien,
Charlotte, N. C., a corporation of North Carolina

Application-May 31; 1255; Serial No, 511,936
8 Claimis. * (Cl. 66~=42)

This: ifiveation ‘félatés ‘to " cirdilar Liitting ‘machines
and moie especially to"a- circuldr witlti-feed Kaitting ma-

chine adapted fo knit froisi a plurality of feeding stations -

during rotary knitting. "

Herétofore “there” have been attempts to make miuti-
feed knitting machmes using two oOr more fe€ds to thus
increase the spesd of knitting such articles ds ladies” fine-

gauge hosiery, ‘but- heietofore” the second or auxilidry

yarn in. the miolti-feed set-tp has besh supphed by an
auxiliary finger placed between the latch i ring and needles
which intérferes With ‘the torinial frée operdtion of the
latches on thé.latch néedles in the needle cylinder.

It"is therefore a primary’ object of this invention to
provrde & multi-feed circilar knlttmg méchifie which
has'a inain'or prlmary feeding ‘station conpnsmo a throat
opening having-a throat plate’and gap ¢loser for closmg
the throat duritig T ‘cxpr\,catozy knittifig'‘as wéll as- an
aux1hary feeding $tation comprising & throat opening Hav-
ing & thioat plate and gap closeér for ¢losing: the duxiliary
throat durmg -reciprocatory knitting, to thus” provide a
smiooth infer racé dgainst Which' the latches of thée latch
needles.may ride during feciprocatory knitting:

Itis dnother obJect ¢ this inventicd to’ pr0v1de af aux-

llrary feéding station with ths throat cut in' the lafch ring
in.-the' samie manaer as fiie throat” at ths maiii’ feeding
station, -

A nigedle rising cath and a needlé lowering’ cam form
an auxiliary stitcHitg station spaced below the s
feedmg stations apart from the main_ stitch cafit§" jnclud-
ing the: top cériter stitéh Gam and the right and left-hand
Stitch ¢ams,  The main strtch cami§ aré spaced below ‘the
" duxiliary strtchmg ¢an1s in-

cliiding. the~nesdle faisi
cam™ dre movable radially into- and out"of éngagéiiént
with the needle cylinder.

It 7i§ *another object "of -this “invenitio to ‘provide 'a
means 4nd method™ 6f intfoduicing” yarn” at the aux111ary

Xiliaty .
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Figure 5 is an enlarged elevation lodking Substantially
along the line 5—5 in F1gure 4;

Figure 6 is a plan view of the sinker cap removed from
the kaitting machme, o

Figure 7 is an enlarged transverse vertical secti
view taken substantlally along the ling 7—7 i . 6;

Figure 8 is a somewhat schematic developed view of
the cards sutrounding the needle cylindér and taken ‘as if
160king outwardly from the nesdlé cylinder and showmg
the path of travel of the needles during c1rcular knifting;

Figure 9 is a view similar to Figure 8 except showmg
the path of travel of the needles during Téciprocatory
Knitting;

Figuré 10 is a vertical sectional view, at an enlarged
scale, and being taken substantially along the' line 10--10
in Figure'3;

Figure 11 is an enlarged vertical seétional view hrough
this guxiliary’ stitch cam block and being taken substan-
tially along the line 11—11 in Figure 5;°

Figure 12 is an enlarged vertical sectional v1ew “‘taken
through the duxiliary stitch cam block and bemo takén
substantially along the line 12==12 in Flgure 5 -

Figure 13 is a somewhat schematlc sectional plan iew
of 'the needle cylinder and showmg the” arrange) £

_ the niéedles in' the needle cylinder accordmo fo the Tength

“meral’ 29 indicates the bed plate of a conventi

45

cam"and thé needle lowétitig:

50

feeding. finger to the-rieedles in the negdle cylmder Which

prévents holes and cat-eyes beiiig forined in the fabtic
when- this- auxiliary yarn feeding finger- is moved into
feeding position. THIS ribvél method of starting to knit
with' the’ duxiliaty yafn~fesd finger is miade possrble by

55

the drrangement of deedle buitts 6f vaiying leigths in the

needle cylinder.

Some-of the.objects of the ifivention having beéh stated,
other’ ob]ects will ‘appeatas the descnptton proceeds when
taken in contigetion with ‘the’ accomipanying drawings, in
which—

Figure: 1'is a.sidé elévation of ths uppei portion 6f a
knittidg méching of “the cu:cular type and ‘' showing” the

invention’ apphed théreto;

Figure 2'is"a fragmentary redr elevation of the Lmttmg

Figure'1;
Figute 3" {s-a- sectiondl” plan” view takén ' substantially

’ along theline 353t Figlire 1;

Frgure 4~ig-a’ fragrientary” ‘$ectional’ plan View' taken
sibstantially” along the line d==4-in Figure'1}

- machinerbeing tiken siibstantially along the lifie’ 222 in" "

65

70

‘ring 31,

cylindet, including a ]aclx ra1s1ng can 61

of the butts thereon,

Frgure 14 is'a perspectlve rear view “of the Tadiss’ hose
as it appear’s'on the wearer’s leg

Flgure 15 is*dn enlarged fragme ntary
portion of the hose indicated by the do tang]
15 in’ Figure' 14 and showmg whete auxtharﬁl yarn
feeding finger and the auxiliary stitchi cdms are moved
into ‘operation, L

Referrng more spec:lﬁcally to the drawmgs, the.

cular knitting machine having the usual cam bed plate
21 (Figures 4, 11 and 12) fixedly secured: hereto as well
as the conventional bevel gear 22 for drlvmg the needle
cylinder 23.° A sock horn 25 extends up rdly mto .the
bed plate 28 and has conventional mean provrded Here-
with to raise and lower the needle ‘cylinder to produce
longer ot shorter stitches'in a convennonal manner The
kmttmg machine is also provided with, the usual smker
cap 38, a latch ring 31, the usual (dial ‘32 (Frgure 3)
and- gearing 34 (Figure 1) for’ dnvmg the' dial 32 in
makmg the usual turned welt of the ladres hose ‘The
latch rmg 31 is supported at its rear end on a support
post 33:

The' kmttmg machine is* also provxded with’ awconven-
tional main pattern’ drum 49 on which'the lowe ends. of
a plulahty of thrust bars 41 rést and the tipp ds‘ of
which"are adapted to engage a plmahty of conyentional
yarn feedmg fingers 42 (l"xgures 1,3, 8 and 9) ‘which are
prvotally mounted on an upstandmg portlon on ‘the latch
A heavy weight or demer main’ ‘yard . MH
(Frgures 8 and 9) is fed to one of the’ yarn feedmg fingers
42 for use in knitting the welt, heel and toe of the hose
H (Figure 14) and a light we1ght maiin yarn ML is fed
to”another of the yarn feedmg ﬁngers 42° for use in

60" Lntttmg the' leg and foot of the hose H. _Thé 'atch ting

31 .18 also provided with 2 main throat 44 havmg a throat
plate 45 (Figures 8 and 9). The kmttmg machine is also
provided with the usual wxdemng pxck 50 (Flgures 1 8
and ‘9) which is pwotally mounted on' a bunter post 51

~the lowér end of which is su1tably secured to. the' bed

plate" 28. - The widening pick’ 50 is adapted to 4t times
nest’ in a fixed guide cam' 6@ suitably securéd on the
bunter post 51.

A plurality of fixed needls’ cams encircle’ the” needle

and"9), a first fixed cam segment ‘62, & sécond
ment-€3;° respectiveé right-hand” and’ left-hand” hardéned
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cams 64 and 65, an auxiliary hardened cam 66 and a jack
gate 67. The usual stitch cams are provided, including
a top center stitch cam 70, respective right and left stitch
cams 71 and 72 as.well as a bottom center cam 73. A
pair of conventional narrowing picks 75 and 76 are con-
nected by a link 77 (Figure 4) and work in conjunction
with the respective right-hand and left-hand stitch cams
71 and 72.
Among the conventional movable cams around the
needle cylinder are included a switch needle lowering
cam 80, a switch needle raising cam 81, a needle transfer
cam 82 and a pair of needle raising and lowering cams
83 and 84 which are used in the make-up to start a new
hose. The pair of switch cams 80 and 81 are used in
switching part of the needles in the needle cylinder into
and out of action in making the toe and heel pockets
during reciprocatory knifting in a conventional manner.
The transfer cam 82 is used when transferring from knit-
ting on the dial needles, not shown, to knit stitches with
the cylinder needles N. . The cams shown in Figures 8
“and 9 are adapted to operate conventional needle jacks
indicated at J.
The sinker cap partially encloses a sinker bed 90
" (Figure 7) which is fixedly secured to the upper end of
the needle cylinder 23 and has radial grooves therein for
_reception of conventional sinkers 91, the tail portions of
which ride in a concentric groove 92 (Figures 6 and 7)
in the sinker cap 30. The sinker cap 38 is provided with
"lugs 93 which have threadably embedded bunters 94
adapted to alternately engage opposite sides of the bunter
post 51 as the sinker cap 30 is reciprocated during re-
ciprocatory knitting. The concentric groove 92 in the
" sinker cap 30 is provided with an outwardly extending
_portion 95 which is in vertical alinement with the top
center cam 70 and is provided to move the sinkers out-
wardly radially of the needle cylinder when the yarn is
being fed at the main throat 44 so that a main yarn will
be fed beneath the nibs of the sinkers 91 in a conventional
. manner.,
All of the parts heretofore described are conventional
“in a Scott and Williams model K circular knitting ma-
chine, with the exception of the auxiliary hardened cam
66, and it is with these parts that the present invention
~1s adapted to be associated.
~ The novel features of this invention include an aux-
_iliary throat 100 cut in the latch ring 31 and the lower
end of the throat 100 is closed by a throat plate 101
~which is adapted to selectively support the inner lower
“ends of one of a pair of yarn feeding fingers 162 and
1024 (Figures 3, 8, 9 and 10). Although cnly two yarn
feeding fingers 162 and 102a are shown in the throat
100, it is to be understcod that any desired number of
. yarn feeding fingers could be mounted in the auxiliary
throat 100 of the latch ring 31.
The auxiliary yarn feeding fingers 102 and 1924 are
- oscillatably mounted as at 104 (Figure 10) on upstanding
portions 105 which are cast integral with the laich ring
: 31 adjacent opposite sides of the throat 160 and form a
novel part of this invention. The varn feeding fingers
102 and 102a are resiliently urged into engagement with
the throat plate 101 by a pair of springs 186, only one of
which is shown, which springs extend from respective

. yarn feeding fingers 102 and 182« to the latch ring 31.

"~ ‘The yarn feed fingers 102 and 292« are moved into and

" out of engagement with the throat plate 181 by a pair of
respective Bowden wires 107, the upper ends of which
are secured to the outer or free ends of the yarn feeding
fingers 102, 1024. The wires 187 have sliding movement
in casings 110, 110q, the upper ends of which are se-

_cured in a bracket 111 fixed on the latch ring 31
(Figure 10)

~ The casings 116 and 130a pass downwardly (Flgure 1
through the bed plate 20 and are bent upwardly and their

_ends remote from the bracket 111 are fixed in a bracket

115 mounted on the lower edge of the bed plate 20
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“port 33 as at 141.

4
(Figures 2 and 4). The wires 107, 107a extend from
the lower ends of the casings 110, 1104 and are connected
as at 116, 116a to the upper ends of respective thrust
bars 117, 147a. The lower ends of the thrust bars 117,
1174 are adapted to, at times, engage the outer periphery
of the main pattern drum 40 and at other times to engage
suitable segmental cams mounted thereon, not shown,
for raising and lowering the respective wires 116, 116a.
Vertical movement of the thrust bars 117, 117q will thus
move the corresponding auxiliary yarn feeding fingers
162, 1024 into and out of feeding position in the throat
100.

Another of the novel features of this invention is the
novel means for closing the main throat 44 as well as
the auxiliary throat 160 by a pair of gap closing plates
120, 121 which operate together to close the respective
throats 44 and 109 simultancously during reciprocatory
knitting (Figures 8 and 9). This feature is important in
that it makes possible a further increase in the production
of high speed knitting machines which produce such
articles as ladies’ fine-gauge seamless hose.

Prior attempts to increase production by adding auxil-
iary feeding fingers for knitting the long leg portion of
a ladies’ seamless hose two courses at a time have failed
because there has never been provided two throats in the
latch ring and means for selectively closing these two
throats to provide a smooth inner surface in the latch
ring for the latches of the inoperative or raised needles
to ride against. Without the two gap closing plates 120,
121, the latches of the raised or inoperative needles tend
to fly outwardly by centrifugal force during high speed
operation and may become bent or broken when they en-
gage the open throats heretofore provided.

The gap closers 128, 121 are slidably mounted in a
groove 123 in the latch ring 31 (Figures 8, 9 and 10) and
are prevented from upward movement out of the groove
123 by a pair of hold down plates 125 and 126 which are
secured on the latch ring and overlie the groove 123.
Each of the gap closers 126, 121 is provided with an up-
wardly and outwardly extending tail portion 130 (Figure
10) in which the lower ends of upstanding pins 131 are
embedded, the upper ends of which are fastened to a
connecting link 132 which extends between the pins 131.
The connecting link 132 has a plate 135 adjustably
mounted thereon in which an upstanding pin 136 is fixed-
ly secured.

The pin 136 is engaged by a gap actuating control rod
137 (Figures 3, 8 and 9) which extends away from the
latch ring 31 and to the left of the machine in Figures 1
and 3 and is oscillatably mounted on the upper leg of a
crank arm 140 pivotally mounted on the latch ring sup-
A yarn guide plate 138 is spaced
above the latch ring 30 and supported on an upstanding
post 139 for guiding auxiliary light and heavy weight
varns AL and AH to the respective auxiliary yarn feed-
ing fingers 102, 192g through suitable yarn guides in the
plate 138.

The lower leg of the bell crank 140 is adapted to be
engaged by a bracket 142, fixed on a thrust bar 143, the
lower end of which is adapted to at times engage the
outer periphery of the pattern drum 40 and at other times
to engage segmental cams placed thereon, not shown,
for raising and lowering the thrust bar 143. When the
lower end of the thrust bar 143 is engaged by one of the

" segmental cams on the main pattern drum 40 the thrust
° bar 143 will be raised upwardly to thus rotate the bell
" crank 149 (Figure 1) in a counterclockwise direction to

thus move the gap closing plates 120, 121 from left to
right in Figure 8 or to the position shown in Figure 9 and
clos¢ the respective .throats 44, 100. = A spring 145
(Figures 1 and 3), which is fixed at one end to the latch

- ring 31 and .at the opposite end to the upper end of the

crank 140, urges the bell crank 140 in a clockwise direc-

_tion to thus move the conirol rod 137 along with the gap

&

closing plates 120 121 from right to left in Flgure 9 or
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to the' position shown- in' Figure § and open:the throats.
44, 100 upon the thrist bar 143 moving off of one of the
segmental ‘cams and - into ‘engagement” with the outer
periphery of the: pattern:drum’ 40.

An auxiljary stitch drawing station is provided beneath
the auxiliary throat 160 and comprise§ an® auxiliary needle
raising cdm 150 and an auxiliary needle-lowering or stitch
drawing camr 151 (Figures'5, 11 and-12)." The auxiliary
needle raising. cam 150 has a stem 154 thereon which ex-
tends: rearwardly and.is in sliding engagement. with one
beveled edge of the cam block 152. The stem 154 is
fixed ‘on.a T-shaped "guide block 155 which slides in a
groove cut in the cam block 152 and has a spring perch
156 sécured to its outer free end. -

_ The'needle raising cam 150°as well as the guide block
155 dre urged inwardly into: engagement with the needle
cylinder 23 by a tensionspring 157 (Figure'12); the inner
end of which is fixedly secured to the block 152.and pérne-
trates a bore in the block 152 while-its” otiter end: is con-
nected to the spring. perch 156; ‘

The stemi’ 154 ‘of the auxiliary needle raising cam’ 150
has an outwardly extending abutmient 160 secuied thete-
in which penetrates.a slot in one leg of.a bell.crank 162
(Figures. 4 and 5) pivotally connected as at 163 “on’ the
camplate 21.  The opposite leg of the bell ¢rank 162 has
one end of a'control rod.164  oscillatably micurited there-
in, and the other end of the cornitrol rod. 164 is oscillati-
bly ‘'mounted “on the upper- end of‘a” bell crank. 165

10

15

25

(Figures 1 and 4), the upper.end of which is guided in .

the:plate 115, 'The bell crank 165. is oscillatably mounted
on a'support shaft 166 and.the lower or reading énd there-
of is  adapted to at. times. engage. the outer periphery of
the mizin’ pattern drum 40 @nd. at other timés.tg engage

oge "of - two segmerital cams 167 “and 1674 fixed on the .

pattern drum-.40," =

The bell ctank 165 i§ urged inito engagement with the
segmental .cams 167, 1674 or the outer periphery: of the
main pattern’ driim 46 by’ a-tension spring 170 (Figire
1), one’end of which' is secured to-the bell crank 165 and
the opposite end ‘of whicl is. secured to the ‘bed plate 28,
When the reading erid of ‘the. bell crank-165 is in engage-
ment’ with'one of the:segmental canis 167, 1674, the bell
crank 162 “will be "moved in a. clockwise -direction . in
Figyre 4. to. thus.move. the needle raising.cam 150 radial-

Iy away fromn the needle cylindet 23 to substantially the -

position’ shown in Figlires 4 and 12 Thus, any needles
N passing thereby will not be raised by the needle raising
cam’ 1590,

. Upon the reading end of the bell crank. 165 moving

into' engagement .with' the outer periphery of the ‘main :;

pattern drum:40, the bell.crank 165 will be moved in a
clockwise direction. to this allow the” spring 157-in the
auxiliaty stitch caim block 1520 move the bell crank 162
in 4 courterclockwise’ diréction and move the auxiliary

needle raising cam. 150 radially. towards the. needle. cyl-"

indei. 23, " Thus; any needles N passing. by. the.. needle
raising cam 150 will be -raised thereby 'to a position high
enough so that the hooks ‘thereof will pick.up any yarn
fed-by the fingers.102; 102a.. . = .

The needle lowering or auxiliary stitch cam. 151 is pro-
vided with-4 stem 172. (Figiires -4 and.11): which is se-
cuted to a- T-shaped guide block 173 slidably. mounted
i a suitable groove in the.auxiliary stitch.cam block. 152.
The auxiliaty stitch cam 1571 is normally urged. inte. en-
gagement with the needle eylinder 23 by a. tension spring -
175 (Figure 11), the inmer end ‘of Which' i§ secured on
theauxiliary *cam- block “152." ' The" spring 175" passes
throtgh a-bore:in the block 152 and the outer-end of the
spring 175 i§ secured ot ' spring perch 176 fixéd on the
T-shaped- guidé bar-173.

The “T-shiaped guide bar 173 is also provided with an
outwirdly extending abutivent 180 (Figures) which en-

gages dslot'in a controt arm 181, the-intier end of 'which

is'fixed on-a verticdlly extending -control “rod* 182 oscil-

‘latably” mounted’ in' the"bed platé 20, “The arm: 181 s "

30

40

60

70
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spaced above the'bed plate-20 by-a‘spacing-collai 183 and
the™ control" rod 182 “extends- below :the’ bed “plate: 20
(Figures T and 2) and: Has one end’of a-lever ‘arni-185
(Figures-1-and 2) fixed thereon to the inner: end of whicH
is oscillatably corinected one’end of ‘an-adjustablé con-
trol rod i86: o
Thie* control. rod 186 -extends  rearwardly -and: is- oscil:
latablly. mounted on’ one leg of a downwardly extending
bell crank 187 (Figure 2) pivotally mounted: on'the’ sup-
port shaft 166. * The reading end' of the'bell crank: 187
is adapted to at times engage segmental cams 191 and ‘191a
(Figure 1) andat other times'to-engage the outer periphery
of the. main pattern drum 49, )
When. the bell crank-187 is in engagement: with® gither
of the segmental cams'191;191a; the lever arm 181 (Fig:
ure 4) is moved in a counterclockwise-diréction to thus
move the T-shaped guide bar 173 and the needle lowering
or stitch cant 151 radially-away from-the needle cylinder
23 so that'any needles N which pass the needle lowering or
stitch ‘cam 151 will riot be lowered by the cam 151"
Uplon the reading end of the bell crank 187 moving into
engagement with the outer periphery’ of the ‘main pattern
drumi 46, the bell crank’ 187 is moved in'a clockwise dires-
tion'in Figure 1'to-thus move the crank arm: 181 in 2 clock-
wis¢ direction‘'in Figure 4 so that the spring 187 may move
the'T-shaped guide bar 173 as well as the needle lowering
cam 131 inta ‘engagement with' the needle cylinder' 23to
thus lower any néedles N passing the auxiliary’stitch cam
510
The'post 182 has a.collar 194 (Figures-1 and’'5) fixed
thereto to' which the lower end ‘of an“upstanding ‘control
rod 185 ds secured, the upper end of.the control rod 195
engdging a slot or cutout portion 196.in a plate 197 (Fig-
ure 6).. A sinker retracting cam 200 is secured to"the
inner end of the plate’ 197 which plate is slidably mounted
in the sinker cap 30 and is'held in position by a plate memi-
ber 202 (Figures 6 and 7). The 'sinker cap 30 is also
cut horizontally and 4 ‘sinker returning cam 203 is secured
in the concentric cavity 93 to return the sinkers 91 to their

[innermost position'after being moved outwardly radially of

the needle cylindet by the sinker retracting cam’260:
Since the control'rod 195 is fixed on. the shaft 182 ‘and
the.lever arm 181 is also fixed on the shaft 182, it is thus
seen that as the’lever arm 181 is moved in'a counterclock-
wise.direction int Figure 4 the control rod 195 will also 'ba

‘moved ifi a counterclockwise' direction to thus move ‘the

plate’ 197° and “the sinker retracting “cari. 206 inwardly
toward the. needle cylindet 23 ‘as the stitch  ¢am™ 151 ‘is
moved ‘outwardly away from' the needie’ cylinder. - X

Conversely, as the lever arm 181 is moved in a clock-
wise direction in Figure 4, the control rod 195 will also' be
moved in a clockwise direction (Figuie 4). to thus catise
the control rod 195 (Figure 6) to engage the outer’edge
of the slot 196 and move the plate 197 and the'sinker cam

289 outwardly radially of the needle” cylinder to ‘sub-

stantially the" position' shown in Figiire 6 as the ‘cam 151
is moved 'towards the needle cylinder 23. * In’ this ianner
all of the sinkers passing the cam 200 will be moved: oiit-
wardly radially of the needle cylinder 23 s¢ the yarn‘being
fed by either of the yarn feeding fingers ‘102, 1024 may
be fed beneath the nibs ‘of the sinkers 91 fo thus: hiold
the fabric belcw the nibs of the sinkers. It is important
that the sinkers 9% be withdrawn: st the auxiliary feeding
station so that the yarn:fed thereto will be held underneath
the nibs of sinkers as the needles-forming stitches are-again

raised by the auxiliary hardened: cam" 66 -heretofore-des

scribed

Bt is thus seen:that anytime :the ‘needle lewering or
auxiliary stitch-cam 151 is in operative position so that the
necdles. travel the path:indicated. at P~16 in Figure 8, the
sinker retracting cam 268 will be in the position shown in
Figure 6-and the yarn feeding finger 162 will be in the
position shown in Figure 8 so thaf stitches. will e drawn
as the needles N pick up the yarn AL. ' Aftet"the needles
N are lowered along the path P-10 by the auxiliary stitche

ing canr 151 they will' subsequently be raised by the anx-
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fliary hardened cam 66 in Figure 8. - The left-hand stitch
cam 72 lowers the needles N along a path P--11 (Figure 8)
to form stitches with the yarn ML so that two courses are
formed with each revolution of the needle cylinder 23.

Tt will be appreciated that the arrangement of the
varying lengths of needle butts in the needle cylinder 23
is important in inserting and removing the auxiliary stitch
cams 150, 151. This is also a novel feature of this
invention since it provides a means of removing the aux-
iliary yarn in action which insures that there are no holes
or cat-eyes in the fabric at the juncture where the aux-
iliary yarn starts to feed to make an additional course in
the fabric.

As shown in Figure 13, the needle cylinder is preferably
divided into six sections; sections A, B, C,D,E, and F,
and, in a five hundred needle knitting machine, for ex-
ample, there would be substantially two hundred fifty
long butt needles indicated at LN in section A Section B
preferably comprises sixty medium butt needles indicated
at MN, section C preferably comprises twenty short butt
needles indicated at SN, section D preferably comprises
twenty medium butt needles indicated at MN, section E
preferably comprises twenty short butt needles indicated
at SN and section F preferably comprises 130 medium buit
needles indicated at MN. The sections B, C, D, E and
F preferably comprise approximately half the distance
‘around the needle cylinder and are the needles on which
the heel and toe pockets of the hose are knit.

The stocking or hose H shown in Figure 14 includes a
double thickness turned welt 210 and a single thickness
‘shadow welt 211, a leg portion 212, a heel pocket 213, a
foot portion 214 and a toe pocket 215. The enlarged
fragmentary view of the fabric shown in Figure 15 which is
taken at the start of the foot portion 214 illustrates in the
seven courses C-1 through C—6 and in the wales illus-
trated at W—1 through W—48 how the two yarns are intro-
duced after knitting a single feed knit heel pocket with a
relatively heavy denier yarn to a knit two-feed foot portion
‘with a finer denier yarn. Figure 15 also illustrates how
the yarn is introduced to add an additional course without
forming a hole or cat-eye in the fabric. In Figure 15 the
wales W-7 to W—43 are omitted since they would be identi-
‘cal to the wales W—44 and W—45.

In operation, the machine starts to knit a hose on bare
needles using one of the main yarn feed fingers 42 and
feeding the yarn MH at only the throat 44 with stitches
‘being drawn or formed at the left-hand stitch cam 72
with the auxiliary stitch cams 15¢, 151 as well as the
auxiliary yarn feeding fingers 102, 102a being in with-

_drawn position. This make-up consists of four to eight
“courses with one of the main yarn feed fingers 42 in
"operation and with the leading course of the fabric be-
ing held on the dial needles and hooks so that the fabric
may be knit for any desired length. The top edge of the
“fabric is held on the dial needles and is subsequently

transferred onto the cylinder needles to form a double ¢

thickness welt such as illustrated at 210 in a conventional
manner.

The auxiliary yarn feed finger 102« with the heavy
denier yarn AH is moved into operative position after
the first four to eight courses and the auxiliary stitch
cams 150, 151, as well as the sinker retraction cam 269
_are moved into position to start feeding the auxiliary
yarn AH to thus knit two courses with cach revelution
_of the needle cylinder in a manner to be more fully de-
-scribed. - The welt 210 is thus knit with two-feed knit-
ting as well as the shadow welt 211,

After knitting the shadow welt 211, the yarn feeding
" fingers 42 change in the main throat 44 so that a lighter
or finer denier yarn ML is fed to the main throat plate
45.  Also, the varn feed finger 182 moves into engage-
"ment to feed a lighter denier yarn AL to make the leg

“212 of the hose H with a two-feed operation. The
_auxiliary yarn feed finger 102 is then moved out of op-

.eration and the heel pocket 213 is made by single feed.
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with the knitting machine operating with the- yarn MH
being supplied from the main throat 44 only in a re-
ciprocatory manner. During reciprocatory knitting the
gap closing plates 120, 121 are moved into operating
or closed position as shown in Figure 9. -

As the heel pocket 213 is being completed (Figure
15), the course C-1 is made from left to right with a
heavy denier yarn MH being fed by one of the yarn feed-
ing fingers 42, the auxiliary yarn feeding fingers 102,
102a and the auxiliary stitch cams 150, 151 being out
of operation. The next course C-2 is made with the
needle cylinder traveling in the opposite direction or with
the fabric being formed from right to left in Figure 15.
The next succeeding course C-3 is made from left to
right in Figure 15 and it is during this course that yarn
feeding fingers 42 change to remove the yarn MH and
the lighter denier yarn ML is inserted for knitting alter-
nate courses in the foot 214.

The light denier yarn ML is introduced with one of
the main yarn feeding fingers 42 at the course C-3 and
the needle wale W-3 (Figure 15). Thus two yarns ML
and MH are fed to each of the needles in the wales W-3
through W-46 at course C-3 to form stitches with both
yarns to tie the leading end of the light yarn ML, from
one of the main yarn feeding fingers 42, into the fabric
before the heavy yarn MH is removed from the fabric
at course C-3 and wale W-46. The next course C—4
and the succeeding courses are made with the machine
moving in .a continuous circular manner and forming
the fabric from right to left in Figure 15 and it is in
this course C-4 that the auxilary yarn AL is added to
start an additional course C-4a. Course C-4 is the
first circular course after making the heel pocket and
this description will apply to the manner in which the
yarn is introduced each time, since each time the aux-
iliary yarn is introduced, it is done in an identical man-
ner.

During the first counterclockwise revolution of the
needle cylinder 23 in making the first rotary course of
the foot 214, the auxiliary yarn feeding finger 102 feed-
ing the yarn AL is lowered as section B of the needle
cylinder passes thereby and the needle raising cam 150
is moved into engagement with the short butt needles
in section C to raise the needles in section D and the
remainder of the needles in sections E and F to take
the auxiliary yarn AL in the hooks thereof. The needle
lowering or auxiliary switch cam 151 is moved into en-
gagement with the short butt needles in section E as
they pass thereby to thus pull down the medium butt
needles in section F along the path P-10, and allow the
needles in section D and E to pass the stitch cam 151
without being lowered to thus lay the yarn in the hooks of
these forty needles in sections D and E but not to form
stitches with the same during this revolution but to
start forming stitches with the needles in section F as
they are lowered to pull the yarn through the loops pre-
viously formed in course C-3. The forty needles in
which the yarn was laid in the hooks thereof in sections
D and E but which was not knitted at the auxiliary yarn
station then is knit with the yarn ML picked up from
the main yarn feeding fingers 42 to form approximately
forty wales in course C—4 from both the main yarn ML
and the auxiliary yarn AL from the wale W-6 to the
wale W-46. A new course C-4a is begun at wale W-5§
in Figure 15 with the yarn AL only and starting on the
first medium butt needle MN in section F.

It is thus seen that the end of the yarn AL when in-
troduced from the auxiliary yarn feeding finger is firmly
anchored in the forty stitches preceding the new course
C—4a and prevents a hole, open place or cat-eye from
being formed between the wales W-5, W-6 in course
C-4 and subsequent courses as would have been formed
had not this end been tied into the previously knit course.
Thus, alternate courses in the two-feed knitting are sup-

_plied yarn from the main throat 44 and the auxiliary
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thx:oat 100::, Thls .method..of. kmttmg the.. loose..end of
theiyarn. AL, into..the: next: succeeding. course. also: jpre-
vents.the.end. of the yarn-AL from. being. unraveled after
it. is. trlmmed’m the. finishing: operation.

After. the, foot.214 ;has been. knit,. .the. yarn . AL may
be.removed. from, the. two-feed kmttmg operation to per-
rhit,, kmttmg .of the, toe. pocket:.215 in a. reeiprocatory
manner.. in:,a single: feedmg kmttmg operation. ... The
needle, raising. cam. 156, is removed during, the last circu-
Iar_course-while.section; D-is passing the auxiliary thiroat
100 and’the needle lowering. cam_ 151 is removed: as thé
last, needle. raised- by the cam . 150 is lowered and the
vatn, feed- finger .102. s rmsed ‘The gap. closing’ plates
120,121 are. moved.into pasmon across. the "throats: 44,

100 and. the toe.pocket.i§ knit in a conventional: manner

by switching, the, 1ong Jbutt needles in section A up to
take theé yarn MH from the throat 44 and the machine
starts to reciprocate to knit the toe, first with” narrowing
and then.widening=to. complete-the-sock.or -hose.

It is thus seen_that there_has beén provided & method
and apparatus for knitting-two -feeds- sunultaneously dur-
ingcirculat knitting which includes.at least twodimproved
gap: closers:as .well as at least two.separate knitting:sta-

10

20

tions,sone-of which is separate and.apart from:the main .

conventional kmttmg station as well as a novel method
of introducing augjli4y; yarn:to: the;fabric which insures
that.no ‘loqse-ends may pull out and no holes or cat-eyes
will' dppeaf in “the" fabric kait in this mianner with two
feeds. - Since alternate courses are knit with yarn from
different yarn feeding fingers it is seen that this improvedi
method of knitting is easily adaptable to knitting the new
“stretch” yarns which are twisted in opposite directions.

In the drawings and specification there has been set
forth a preferred embodiment of the invention and, al-
though specific terms are employed, they are used in a
generic and descriptive sense only and not for purposes
of limitation, the scope of the invention being defined
in the claims,

We claim:

1. In a method of knitting seamless hosiery having a
first portion knit from at least one first yarn and a second
portion knit from at least one second yarn and at least
one third yarn, the steps of knitting a plurality of courses
solely from the first yarn during reciprocatory knitting
to form said first portion, knitting a few stitches from the
first and second yarns in a medial portion of the final
course in the first portion, then continuing knitting solely
from the second yarn to complete said final course, then
commencing rotary knitting solely from the second yarn
for a substantial part of another course, knitting a few
stitches each from the second and third yarns and then
knitting successive circular courses solely. from the third
yarn and solely from the second yarn in alternation.

2. A method of knitting on a circular knitting machine
which includes the steps of feeding a plurality of first
yarns separately to the needles during rotary knitting of a
first fabric section so that any one yarn appears only in
recurring courses, feeding a second yarn to needles dur-
ing reciprocatory knitting of a second fabric section
while progressively idling the needles by at least one
needle for each rotary movement of the needle cylinder
for a plurality of movements and progressively returning
the needles into action by at least one needle for each
rotary movement of the needle cylinder for a plurality
of movements, feeding any one of said first yarns and
also feeding the second yarn to a few needles while knit-
ting a final course in the second fabric section and then
feeding said first yarns separately to the needles during
rotary knitting of a third fabric section so that any one
of said first yarns appears only in recurring courses.

3. A method of knitting on a circular knitting ma-
chine of a type having first and second serially arranged
knitting stations which includes the steps of feeding a
first yarn to all of the needles and drawing stitches there-
with at the first knitting station, feeding a second yarn
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to-all of .the needles snd drawmg stitches therewith . at
the.second kmttmg station. during. rotary. knitting -of 4
first. fabric section, .then feeding only a -third yarn . to
needles and. drawmg stitches. therswith ‘at the first kuit-
ting. station .during.. :reciprocatory . knittirig - of 4 second
fabric. section,, then feeding the:fifst and- third yarns .to
a. few. needles and. drawing 'a few stitches therewith at
the ﬁrst knitting: station during the Knitting ¢f the final
coursg, in the second fabric section, ther feeding only' the
first yarn to needles’ and drawing stitchiss therewith’ at
the first. Knitting station to complété the “latter course,
resuming rotary: knitting while feeding the first yarn and
drawing stitches therewith: at the first knitting station for
at-least a portlon of a colirse immediately succeeding the
final.course in’ the second fabiic Section, feeding: the first
and second yaris to a.few needles and drawing’ stitches
theréwith at-the first knitting station only, then feeding
the:first yarn to all. the needles and’ forming stitches there:
with at'the first feedinig station, and f&eding’ the " second
yvarn.to all- the.needles and forming ‘stitches’ therewitli at
the_second knitting station: with 4 plurality of successive
revolittionis of the needie . cylmder durigg rotary knitting
to forin a third fabric section. -

4. Amiethiod.of khitting on' a circular knitting’ machivie
of a_typg having first and. second- serially arranged yarn
feeding stations and respective first. and- second’ serially
arranged . kmtung stations < which' includes’ the steps: of
feedmg a first yarn to all of the needles at the first feed-
ing station and drawing stitches thefewith- at thefirst
knitting station, feeding a second yarn to all of the
needles at the second feeding station and drawing stitches
therewith at the second knitting station during rotary
knitting of a first fabric section, then knitting solely from
a third yarn by feeding only the third yarn to needles at
the first feeding station and drawing stitches therewith
at the first knitting station during reciprocatory knitting
of a second fabric section, then feeding the first and third
varn to a few needles at the first feeding station and
drawing a few stitches therewith at the first knitting sta-
tion during the kniiting of the final course in the second
fabric section, then feeding only the first yarn at the first
feeding station and drawing stitches therewith at the first
knitting station to complete the latter course, resuming
rotary knitting while feeding the first yarn at the ﬁrst
feeding station and .drawing stitches at the first knitting
station for at least a portlon of a course immediately
succeeding the final course in the second fabric section,
feeding the first yarn at the first yarn feeding station and
the second yarn at: the second yarn feeding station to a
few of the needles and drawing stitches therewith at the
first knitting station only, then feeding the first yarn at
the first feeding station and forming stitches therewith at
the first knitting station and feeding the second yarn at the
second feeding station and forming stitches therewith at
the second knitting- station in knitting successive courses
with a pliurality of successive revolutions of the needle
cylinder during roiary knitting to form a third fabric
section.

5. In a circular knitting machine having a cylinder
with needles and means for effecting rotary and reciproca-
tory movement to said cylinder in alternation; the com-
bination of a main station with first and second yarn
feeds and first and second main stitch cams, an auxiliary
yarn feed and an auxiliary stitch cam at a station spaced
circumferentially -of the cylinder from the main station,
means to move the second yarn feed into cperative posi-
tion, means to raise needles for taking the second yarn for
drawing stitches at the first and second main stitch cams
in alternation during reciprocatory movements of the cylin-
der, means to move the first yarn feed into operative
position while knitting a final course during reciprocatory
knitting to cause needles to take both the first.and second
yarns for drawing stitches at one of said main stitch cams,
means to then withdraw the second yarn feed to cause
needles to take only the first yarn to draw stitches there-
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with at said one of said main stitch cams to complete
said final course, said first yarn being taken by all the
needles and stitches drawn therewith at the other. main
stitch cam during the next succeeding rotary movement of
said cylinder, means for moving the auxiliary yarn feed
into operative position, means to raise all the needles to
take the auxiliary yarn during said last-mentioned rotary
movement, means to move said auxiliary stitch cam into
operative position upon a few of said needles having
taken said auxiliary yarn whereby stitches are drawn with
the remaining needles as they pass the auxiliary stitch
cam and whereby said few of the needles draw stitches
with both the first and auxiliary yarns and said remaining
needles draw stitches with the first yarn only at said
other main stitch cam during the next succeeding revolu-
tion of the cylinder, and whereby all needles take and knit
said first and auxiliary yarns in alternation to knit a plu-
rality of successive courses in rotary knitting in which
the first and auxiliary yarns appear in respective alter-
nate and intervening courses.

6. A structure according to claim 5 wherein said ma-
chine has a circular series of sinkers co-operating with
said needles, an auxiliary sinker withdrawing cam dis-
posed adjacent said auxiliary yarn feed, and means op-
erable automatically to move said auxiliary sinker cam
into operative position for withdrawing the sinkers when-
-ever the auxiliary stitch cam is operative and to move the
‘'sinker cam to inoperative position whenever the auxiliary
stitch cam is inoperative,
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7. A structure according to claim 5, wherein said aux-
iliary stitch cam is in the form of a radially movable
needle lowering cam, a peedle raising cam arranged to
move successive needles upwardly after they have passed
the first knitting station and in advance of the lowering
cam to take yarn in the hooks of the latter needles so the
lowering cam then moves successive needles downwardly
to draw stitches therewith with movement of the needles
in one direction, and cam means disposed subsequent to
the needle lowering cam for deflecting successive needles
upwardly sufficiently to move the latches thereof upwardly
through the stitches thus formed.

8. A structure according to claim 7 including means
to move the needle raising cam into and out of operative
position, and means to move the latter needle lowering
cam from inoperative to operative position a predeter-
mined period after each time the needle raising cam is
moved into operative position. :
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