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United States Patent Office , 
2,970,459 

METHOD AND MEANS FOR PREVENTING FOR 
MATION OF EYELETS IN CIRCULAR KNITTING 
Gene E. Hart and Howard F. Metcalf, Charlotte, N.C., 

assignors to Carolina Knitting Machine Corporation, 
Charlotte, N.C., a corporation of North Carolina 

Filed Jan. 2, 1957, Ser. No. 632,106 
23 Claims. (C. 66-42) 

This invention relates to multiple-feed, independent 
needle circular knitting machines and is particularly con 
cerned with a novel method and means for manipulating 
the needles relative to the sinkers to prevent the forma 
tion of openings, commonly referred to as eyelets or cat 
eyes in the knitting of seamless stockings when an addi 
tional or auxiliary knitting station is rendered active foll 
lowing the knitting of any portions of. fabric in which 
only the main knitting station is used. 
As is well known, the welts, after-welts heels and toes 

of ladies' sheer stockings are formed from a relatively 
heavy weight yarn, such as a forty denier nylon yarn, fed 
to needles at a main knitting station and, upon the com 
pletion of each portion of the fabric formed from the 
relatively heavy yarn, a yarn change occurs at the main 
station wherein a few stitches are formed from both the 
heavy yarn and a first relatively light weight or fine 
yarn (usually fifteen denier nylon yarn) whereupon the 
heavy yarn is withdrawn and one or more auxiliary knit 
ting stations are successively activated to feed a second 
relatively fine yarn to the needles so as to knit two or 
more courses with each revolution of the needle cylinder 
during the rotary knitting of the leg and foot of each 
stocking. Many attempts have been made to prevent the 
formation of relatively large loops which form openings 
or eyelets in the fabric when the auxiliary body yarns 
are introduced at auxiliary, knitting stations. However, 
to our knowledge, none of such attempts have been en 
tirely successful and, in some instances, extremely com 
plicated changes have been required in knitting machines 
or it has required that an entirely new machine be manu 
factured. These eyelets are objectable in that they de 
tract from the appearance of the stocking and render 
them unsalable. - 

It is, therefore, an object of this invention to provide 
a novel means and method of knitting on a multi-feed 
circular knitting machine which requires only a few in 
expensive and easily made changes in the mechanism and 
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wherein the portions of the resultant fabric at which 
the second or auxiliary yarns are successively introduced 
may be extensively stretched and distorted without caus 
ing such eyelets to occur. As a matter of fact, it has 
been found that such eyelets are no more likely to occur 
at the points at which the auxiliary yarns are introduced 
in the fabric than they are at any regularly knit portions 
of the fabric, 
These objectives are realized in practice, as hereinafter 

more fully disclosed, by the provision of improved means 
and method for controlling needles upon the introduction 
of auxiliary yarn so the first few needles to which the 
auxiliary yarn is fed are not lowered sufficiently to draw 
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the length of normal stitches ultimately. Thereafter, 
multiple course knitting continues in which stitches of 
normal length are formed throughout the fabric. The 
result is two-fold, in that the laying of the yarn end 
across the sinker ledges removes excessive tension from 
the yarn by the time initial stitches are formed therefrom 
and the extremely short initial stitches formed from the 
auxiliary or second body yarn are, because of their size, 
extremely tight stitches as compared to the tautness of 
normal stitches, thus avoiding disortion of the initial 
stitches as they are formed and also securely tying the 
auxiliary or second body yarn into the fabric as it is 
initially knit at the auxiliary station. 
Although the present invention is embodied in a single 

knitting station auxiliary to a main knitting station, it 
is to be noted that more than one auxiliary knitting sta 
tion may be used and operated in succession to the other 
auxiliary station or stations in the same manner in which 
said single auxiliary station operates with respect to th 
main station, 

This application is a continuation-in-part of our co 
pending application Serial Number 511,936, filed May 
31, 1955 and entitled Circular Multi-Feed Hosiery Knit 
ting Machine and Method of Knitting, now Patent No. 
2,785,553 issued March 19, 1957. . 
Some of the objects of the invention having been stated, 

other objects will appear as the description proceeds 
when taken in connection with the accompanying draw 
ings, in which 

Figure 1 is a somewhat schematic side elevation of the 
upper portion of a circular knitting machine embodying 
the present invention; 

Figure 2 is a fragmentary rear elevation of one side 
portion of the machine taken substantially along line 
2-2 in Figure 1; - 

Figure 3 is a plan view, partially in section, taken sub 
stantially along line 3-3 in Figure 1; - 

Figure 4 is a view similar to Figure 3, but taken on 
a lower level substantially along line 4-4 in Figure 1; 

Figure 5 is a plan view of the sinker cap removed 
from the knitting machine; 

Figure 6 is a somewhat schematic developed view of 
the cams surrounding the needle cylinder as though look 
ing outwardly from the cylinder and showing the path 
traveled by the needles during the laying of an end of 
yarn upon the sinker ledges at the auxiliary knitting 
station; . 

Figure 7 is an enlarged fragmentary vertical sectional 
view taken substantially along line 7-7 in Figure 5; . 

Figure 8 is an isometric view showing the relative 
position of a few sinkers and needles at the auxiliary 
knitting station as the needles travel the path shown in 
Figure 6; . . . . . . . .- ... - - - 

Figure 9 is a fragmentary view similar to the left-han 
portion of Figure 6, showing the path traveled by the 
needles at the auxiliary knitting station while drawing 
stitches therewith; - ; Figure 10 is an isometric view showing the relative 
position of a few needles and sinkers as the needles travel 
the path shown in Figure 9; 

Figure 11 is an enlarged elevation of the outside of the 
cam block and corresponding needle cams at the auxiliary 

65 
stitches therewith, but are merely lowered to where a 
length of the yarn corresponding thereto lays upon the 
shelves or ledges of corresponding sinkers so the yarn 
end is withdrawn from the usual yarn, clamping means 
before stitches are formed therefrom. Succeeding needles 
are lowered progressively increasing distances to form 

70 

stitches of progressively increasing length, not exceeding 

cam block and corresponding cams 
Figure 11; 

knitting station taken substantially along line ii-11 in 
Figure 4; ... - - - - - 

Figure 12 is a plan view of the structure shown in Fig 
ure 11: ... . . . . . . . . . . . ; 

Figure 13 is a view looking at the opposite side of the 
from that shown in 

Figure 14 is a fragmentary vertical sectional vies 
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taken substantially along line 14-14 in Figure 12, show 
ing the auxiliary stitch cam; 

Figure 15 is a transverse vertical sectional view taken 
substantially along line i5-15 in Figure 14; 

Figure 16 is a fragmentary sectional plan view taken 
Substantially along line 6-26 in Figure 14; 

Figure 17 is a fragmentary longitudinal vertical sec 
tional view taken substantially along line a 7-7 in Fig 
ure 15; 

Figure 18 is a fragmentary substantially vertical sec 
tional view through the needle shedding cam, being taken 
along a line also substantially parallel to the axis of 
the pivot pin projecting upwardly from the shark of said 
cam, Substantially along line 13-is in Figure 12; 

Figure 19 is a fragmentary longitudinal vertical sec 
tional view taken substantially along line 9-9 in Fig 
ure 12; 

Figure 20 is a schematic plan view of the cylinder and 
needle circle illustrating the needle butts, in particular; 

Figure 21 is a view of a ladies' stocking as it is worn; 
Figure 22 is an enlarged fragmentary view of the out 

side of the portion of the stocking indicated by the dotted 
rectangle 22 in Figure 21 and illustrating the novel method 
of tying in auxiliary yarns for multi-course knitting: 

Figure 23 is a fragmentary vertical sectional view 
through the auxiliary yarn feed station. 

Referring more specifically to the drawings, the knitting 
machine in general is provided with the usual needle 
cylinder 58 (Figures 1 and 7) which is driven, at times, 
to rotate and, at other times, to reciprocate in the usual 
manner by conventional means, not shown. The lower 
portion of the cylinder. 5 is surrounded by a main bed 
plate 5i having the usual auxiliary or cam bed plate 52 
(Figure 4) fixed thereto on which conventional needle 
cams and needle cams peculiar to the present invention 
are secured, as will be later described. The machine is 
also provided with the usual sinker cap 53 having sinkers 
generally designated at S therein (Figures 10 and 11). 
A latch ring 54 is provided above the sinker cap 53 and 
the machine is also preferably provided with a dial mecha 
nism 55 (Figure 3) and gearing 56 (Figure 1) for driv 
ing the dial 55 in making the usual turned or double wet 
of ladies' seamless hose. The rear portion of latch ring 
54 is supported on a post 57 and its forward portion rests 
upon and is suitably latched to a bunter post 63. The 
posts 57, 60 are fixed upon the main bed plate 5i. 
The main bed plate 55 has a thrust rod support plate 

61 fixed thereto and extending rearwardly, therefrom, 
from which a bracket 52 depends. The lower end of 
bracket 62 supports one end of the shaft 63 of a cen 
ventional main pattern drum 64 on which the iower 
ends of a plurality of thrust rods or bars 67 rest. The 
upper ends of the thrust bars 67 are adapted to engage 
a plurality of conventional yarn feed fingers (general 
ly designated at 65) at a main yarn feed station broadly 
designated at 65 (Figures 1 and 6). The yarn feed 
fingers 65 are pivotally mounted on an upstanding por 
tion of the latch ring 54. 

It will be observed in Figures 6 and 9 that only two 
of the main yarn feed fingers are necessarily used in car 
rying out the present method (these two fingers being 
indicated at 65a and 65b), although it is well known 
that additional yarn feed fingers may be used. In 
this instance, the yarn feed finger 65a preferably has 
a relatively heavy main yarn MH directed thereto and . 
the yarn feed finger 55b has a relatively light weight 
main yarn ML directed thereto. 
yarn MH may be forty denier nylon and is preferably 
used in the knitting of the welt, heel and toe of a stock 
ing. The light weight main yarn ML may be fifteen 
denier nylon and is used in knitting the leg and foot of 
the stocking (see Figure 21). The latch ring 54 is pro 
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vided with a main throat or opening 76 having a throat 
plate 71 upon which the forward ends of any main yarn 

4. 
feed fingers 65 rest when in operative position (Figure 6). 
A suitable yarn clamping and cutting mechanism 73 is 
mounted upon the dial 55 aid functions in the usual man 
ner, as disclosed in U.S. Patent No. 1,641,161 to Scott, 
for example. 
The principles of the present invention may be applied 

to various types of machines and, in this instance, it will 
be observed in Figure 6 that the needle cylinder is 
equipped with conventional atch needies N having special 
ly arranged butts thereon as will be hereinafter described 
(Figure 2G), and under alternate needles N a jack is 
provided. The reedles N and jacks are controlled by 
cams mounted upon the auxiliary or can bed plate 52 
(Figure 4) and include a main cam ring broadly desig 
nated at 75 whose lower edge is generally spaced slightly 
above the level of the auxiliary or can bed plate 52 
and which is built up frcin a plurality of segments 80 
through 83 (Figure 6). 
The segments 86, 85 are cut away at their juncture to 

accommodate a conventional jack raising cam 84. Spaced 
above the cam segment 80 at the front of the machine 
is a conventional widening pick 35 which is pivotally 
mounted on the bunter post 6 (Figure 1) and which is 
adapted to, at times, nest in a fixed guide can 86 secured 
on the bunter post 6. The needle cams also include a 
main knitting station of conventional construction con 
prising top and bottom center cams 90, 9 and right-hand 
and left-hand stitch cams 92, 93 which are positioned, 
as usual, in a substantially V-shaped opening at the junc 
ture of the cam segments 8, 32 of the can ring 75. A 
pair of conventional narrowing picks 94, 95 are connected 
by a link 96 (Figure 4) and cooperate with the respective 
right-hand and left-hand stitch carns 92, 93 in the knitting 
of the heel and toe of a stocking. 
The machine is also provided with conventional mov 

able cams indicated at 97 through 53 and 88a, reading 
from right to left in Figure 6. Cains 97 and 10 are 
needle lowering switch cams used for lowering needles at 
the knitting of the heel and the toe, can 98 is a needle 
raising Switch can for raising certain needles in the knit 
ting of the heel aid toe. The cams 99 and G0 are needle 
transfer cams, the former of which lowers certain needles 
and the latter of which raises certain needles during the 
transfer of Stitches from the dial hooks to the cylinder 
needles N. Cam (a is used during the make-up for 
lowering alternate needles. 
The sinker cap 53 partially encloses a sinker head it;5 

(Figures 5 and 7) fixed to the upper end of the needle 
cylinder 59 and provided with radial grooves therein for 
reception of conventional sinkers S, the tail portions or 
butts of which ride in a concentric groove 386 in the 
sinker cap 53. The sinker cap 53 is provided with lugs 
107 having bunters :20 adjustably mounted thereon which 
are adapted to alternately engage opposite sides of the 
bunter post 60 during reciprocatory knitting, as is well. 
known in the art. The outer wall of the rear portion of 
the concentric groove 56 is recessed at 33 in aiinement 
with the top center cam 99 and a main sinker cam 112 
engages the butts of and moves the sinkers outwardly 
radially of the needle cylinder 58 when yarn is being fed 
at the main feed station 66 and so the yarn will then be 
fed beneath the nibs of the sinkers Sin a cor:yentional 
manner. - . . 

All the parts heretofore described are generally conven 
tional and are of types usually associated with a Scott & 
Williams. Model K Circuiar Knitting Fiachire, for as 
ample, and it is with such or similar parts that the eral 
bodiment of the present invention is adapted to be as 
sociated. . . . . 
As best shown in Figure 6 the present invention in 

cludes an auxiliary yarn feed station, broadly designated 
at 15, which station is similar to the auxiliary yarn feed 

- Station disclosed in our said copeiading application Serial 
Number 511,936, although a gap closer is not required in 
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the present invention. The auxiliary yarn feed station 115 
is spaced forwardly of the main yarn feed station 66 
with respect to counterclockwise movement of the needles 
N and needle cylinder 50 and comprises a throat 116 cut 
in the latch ring 54 and whose bottom is closed by an 
auxiliary throat plate 17 adapted to support the inner 
lower ends of a pair of auxiliary yarn feed fingers 120, 
121 (Figures 1, 3, 6, 8, 9, and 23). Although only two 
yarn feed fingers 20, 21 are shown at the auxiliary yarn 
feed station 115, it is to be understood that any desired 
number of yarn feed fingers may be mounted in the aux 
iliary throat 6 of the latch ring 54. 

It will be observed in Figures 1 and 3 that medial por 
tions of the auxiliary yarn feed fingers 420, 12 are oscil 
latably mounted on a pivot shaft 123 carried by upstand 
ing portions 124 on the latch ring 54. The yarn feed 
fingers 120, 121 may be resiliently urged into engage 
ment with the throat plate 17 by springs 122 (Figure 23) 
usually used for this purpose. The auxiliary yarn feed 
fingers 20, 121 are moved into and out of operative posi 
tion (in engagement with the throat plate 7) by respec 
tive levers 125, 126 (Figures 1, 2 and 3) whose forward 
portions are engaged by the outer or tail portions of the 
respective auxiliary yarn feed fingers 120, 12. 
The levers 125, 126 are oscillatably mounted, inter 

mediate their ends, on a shaft 127 projecting outwardly 
from the rear post 57 and the rear ends of the levers 125, 
126 are engaged by the upper ends of thrust rods or bars 
130, 131 which are provided in addition to the main yarn 
feed finger controlling thrust bars 67 and whose lower 
ends rest upon the main pattern drum 64 or suitable cams 
provided on the main pattern drum, as the case may be. 
The auxiliary yarn feed station 15 may be constructed 

in identically the same manner as the auxiliary yarn feed 
station disclosed in said copending application and the 
present drawings also disclose a sinker retracting cam 35 
(Figure 5) which may also be constructed and operated 
in substantially the same manner as the sinker retracting 
cam 200 of said copending application. It will be noted 
that the sinker retracting cam 135 is disposed subsequent 
to the auxiliary yarn feed station i5 and is positioned at 
the inner wall of the concentric groove 36 in the sinker 
cap 53 so that, when it is actuated, it will move the nibs 
of sinkers S outwardly of the vertical plane of the hooks 
of the needles so the yarn being fed at the auxiliary yarn 
feed station 115 will rest upon the ledges of the sinkers 
inwardly of the nibs thereof. The sinker cap 53 also has 
a sinker returning cam 136 secured thereto and project 
ing into the concentric groove 06 to return the sinkers S 
to their innermost position after having been moved out 
wardly by the sinker retracting cam 35 in the manner 
described. - 
As best shown in Figure 7, the sinker retracting cam 

135 is fixed to and depends from the inner end of a bar 
or stem 140 (see also Figures 1, 3 and 5) and the stem 
140 is guided for substantially radial movement on the 
sinker cap 53 as by means of a pair of screws 41 (Fig 
ure 7) which penetrate a longitudinally extending slot 
142 in the inner portion of the stem 140. The outer end 
portion of the stem 40 has a pin 143 depending there 
from which is engaged by a substantially horizontal arm 
144 on a sleeve 145 (Figures 3 and 11) oscillatably 
mounted for movement about a substantially vertical 
axis on a post 146. The lower end of post 146 is fixed 
to a central plate or cap 47 suitably secured to the 
upper central portion of an auxiliary knitting station cam 
block 150. The cam block 150 is suitably secured to 
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the auxiliary bed or camplate 52 (Figures 4 and 14). 
The lower portion of sleeve 45 has a crank arm 152, 

projecting inwardly therefrom toward the needle cylin 
der, to which the front end of a link 153 is pivotally con 
nected. The rear end of link i53 is pivotally connected 
to the upper arm of a bell crank 154 oscillatably mounted 
on a shaft 155 carried by the plate 61. Similar bell 

70 ... As heretofore stated, the link 153 is pivotally con 

6 
cranks 156 through 158 are also oscillatably mounted 
on shaft 155 (Figure 2). The lower substantially hori 
Zontal arm of each of the bell cranks 154 and 156 
through 159 has a pin 163 projecting outwardly there 
from which rides in a notch i64 (Figure 1) formed in a 
medial portion of a corresponding thrust rod 165. 
The lower ends of the thrust rods 165 ride upon the 

main pattern drum 64 or corresponding cams, as the 
case may be. Typical cams are shown mounted on the 
pattern drum 54 and indicated generally at 166, it being 
deemed unnecessary to illustrate the specific configura 
tion of the cams for controlling each of the thrust rods 
165, since the arrangement of cams on the pattern drum 
to perform a particular function and to obtain the de 
sired sequence of operations of the various elements of 
a knitting machine is well known in practice. 
As heretofore stated, the nucleus of the present inven 

tion lies in the method of controlling the needles at the 
auxiliary yarn feeding station, the method being carried 
out by a novel arrangement of cams at an auxiliary knit 
ting station, which will now be described in detail. 
Generally, the auxiliary knitting station comprises a 
radially movable auxiliary needle raising or shedding 
can 170 disposed immediately in advance of the auxil 
iary yarn feed station 115 with respect to counterclock 
wise movement of the needle cylinder 50, and adjacent 
which a vertically and radially movable auxiliary stitch 
cam 171 is disposed. The upper end of the auxiliary 
stitch cam is disposed on a level sufficiently above the 
level of the shedding cam 170 to engage the butts of any 
needles raised by the shedding cam E70. An interme 
diate needle-raising cam 173, formed integral with seg 
ment 82, is peculiar to the present invention in that it 
raises needles to take yarn from the auxiliary yarn feed 
station 115, but not high enough to where the latches 
of the needles will pass above the stitches thereon (above 
the ledges of the sinkers S). The lower surface of the 
auxiliary stitch cam 171 slopes downwardly and forward 
ly, with respect to counterclockwise movement of the 
needle cylinder 50, so as to lower any needles after they 
have taken yarn from the auxiliary yarn feed station 115 
to, at times, cause needles to lay the corresponding yarn 
upon the ledges of the sinkers and under the nibs there 
of without drawing stitches and to, at other times, cause 
these needles to be lowered sufficiently to where the 
hooks thereof will draw stitches through previously 
formed stitches. Accordingly, the lower surface of aux. 
iliary. Stitch cam171 is then spaced below the ledges of 
the sinkers a distance substantially equal to the distance 
from the upper Surfaces of the butts of the needles to the 
lower surfaces of the hooks of the needles (see Figure 8). 
Since the butts of the needles are deflected upwardly 
relatively Suddenly upon moving past the lowermost sur. 
face of the auxiliary stitch cam 171, a hardened needle 
deflecting cam 172 may be provided which is spaced be 
neath the auxiliary stitch cam 171 sufficiently to permit 
the butts of the needles to pass therebetween and which 
may move in unison with the auxiliary stitch cam 171. 
It is apparent by referring to Figure 6 that the Segment 
82 of the cam ring 75 is recessed in order to accommo 
date the cams 170, 171 and 172. - 
The needle lowering cam 101 is not necessarily a part 

of the present invention and it is merely coincidental that 
the stem of the cam 101 is mounted for radial movement 
relative to the needle cylinder in a cam block 175 fixed 
to one side of the station cam block 50. In order to 
accommodate the novel cams 170, 171 and the mecha 
nism for operating the same, the needle lowering cam 
101 is also operated by novel means which will now be 
described. . . . . . . . . . 

... nected to the upper end of the bell crank 154 and, as 

75. 

best shown in Figures 2 and 4, the upper ends of the 
bell cranks 156, 157 and 158 also have the rear ends of 
respective links 176, 177 and 178 pivotally connected 
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thereto. The forward ends of the links 176, 177 and 
178 are pivotally connected to respective bell cranks 5, 
182 and a lever 183 which are instrumental in operating 
the respective cams 9, 71 and 70. The bell crank 
181 is oscillatably mounted on a post 85 (Figures 11, 
12, 13 and 19) carried by the cam block 75 and its arm 
opposite from the arm to which the link 76 is con 
nected, is pivotally connected to a stem 86 integral 
with or suitably secured to the cam 01, by means of a 
pin 87. The pin 187 extends downwardly through a 
slotted plate 199 and is connected to the stem 86. 
The slotted plate 590 is fixed to the upper surface of 

block 75 for retaining the stem 86 of cam 6 in the 
groove provided therefor in the block 175. it will be 
observed in Figure 19 that the cam 01 is normally 
urged inwardly toward the needle cylinder by a com 
pression spring 192 positioned in a sleeve 93 which is 
closed at its inner end (adjacent the needle cylinder) 
and whose closed inner end engages the downwardly pro 
jecting inner end of the stem 186. The spring 192 bears 
against the closed outer end of a cavity 94 (Figure 19) 
formed in the block 175 and the cam it is limited as 
to inward movement by an adjustment screw 96 thread 
ed through the downwardly projecting outer end of the 
stem 86 and engaging the outer surface of the block 175. 

Auxiliary stitch cam 
Referring to Figures 13 and 14, it will be observed that 

the auxiliary stitch can 175 and the defiecting can 572 
therebeneath are fixed to the inner face of a carrier block 
209 guided or keyed for vertical sliding movement in a 
cavity or groove 20 formed in a radially movable hous 
ing 202. The housing 202 is guided for radial movement 
in a slot 203 (Figures 15 and 16) formed in the can block 
150 and whose upper end is partially closed by the remov 
able cap or plate i47. Plate 147 has a longitudinally ex 
tending groove 205 therein. The outer end of the slot 
203 is closed by a plate 296. The plate 286 has a trans 
verse slot 207 therein through which a stem 210 projects. 
The stem 218 is suitably secured to or formed integral 
with the housing 202. 

The outer end of the stem 210 is bent upwardly and 
is penetrated by an adjustment screw 211 which normally 
bears against the outer surface of the plate 206. The 
abutment or adjustment screw 2 limits the extent to 
which the auxiliary stitch cam 71 may be moved in 
wardly to operative position under the pressure of com 
pression springs 212 which, as shown in Figure 14, are 
positioned between the plate 286 and the housing 262. 
The bottom of the cavity 261 in the housing 202 is 

partially closed, as at 213, and the portion 213 has the 
lower end of a post or column 24 fixed thereto which 
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loosely penetrates the rear overlying portion of the car 
rier block 200 and has an abutment or limiting collar 255 
adjustably secured thereto, as by being threaded onto 
the same. The slot 295 is provided in the cam 47 to 
accommodate the collar 235. A compression spring 215 
surrounds the post 24 and its opposite ends bear against 
the proximal overlapping portions of the carrier block 
and the housing 262 to thereby normally urge the carrier 
block 260 upwardly against the abutment or collar 2:3. 

in order to lower the auxiliary stitch cam 7 and the 
needle deflecting cam 72 at certain times, the carrier 
block 200 has an outwardly projecting pin 220 thereon 
which is spaced inwardly of the station block 53 and 
loosely penetrates the corresponding side wall of the slot 
20 in housing 202. The pin. 228 is adapted to be en 
gaged by a shifting cam 221, for the auxiliary stitch cam 
171, which shifting cam is best shown in Figures 15, 16 
and 17 in the form of an elongated bar or stem 222 hav 
ing an upwardly and inwardly inclined can Sirface 223 
on its lower inner portion which is rounded at its upper, 
innermost end. The shifting cam 221 is guided for longi 
tudinal movement in the block 50 immediately adjacent 
the housing 202 and is normally urged outwardly by a 
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compression spring 225 whose inner end bears against 
the bottom of a hole or cavity 226 formed in the main 
cam block 150 and whose outer portion is positioned in 
a tubular member 227 which is closed at its outer end. 
The closed outer end of the tubular member 227 bears 
against the laterally bent outer portion of the stem 222. 
Now in order to withdraw the auxiliary stitch can 71 

from operative position at the proper times, it will be 
noted that the lever 183 is pivotally connected to the 
lower surface of the stem 210 immediately outwardly of 
the plate 266, and the end of the lever 133, opposite from 
the end to which the link 78 is connected, bears against 
the outer surface of the plate 206. Thus, upon the thrust 
rod or bar 65 corresponding to bell crank 158 being 
engaged by any one of the corresponding canas 66 on 
the main pattern drum 64, the bell crank 153 is moved 
in a counterclockwise direction in Figure 1 to impart rear 
ward movement to the link 78 and the outer end of the 
lever 83. Since the inner end of the lever 183 bears 
against the outer surface of the plate 206 (Figure 14) it 
is apparent that the stem 220 is moved outwardly to move 
the housing 202, the carrier block 223 and the cams 171, 
72 outwardly therewith. 
The shifting cam 22 is so arranged that, when it moves 

inwardly, the lower inclined cam surface 223 thereon 
rides against the upper surface of the pin 220 and moves 
the carrier block 203 and its stitch cam 71 downwardly 
from a partially operative to a fully operative position, 
The extent to which the carrier block 269 may move 
downwardly is limited by a stop member shown in the 
form of a Screw 230 fixed to the upper surface of the car 
rier block 200 and whose head projects outwardly to one 
side of the carrier block 260 and is adapted to engage the 
upper surface of the corresponding wall of the cavity 291 
formed in the housing 202. 
Now, in order to move the shifting cam 221 into oper 

ative position at the proper times, the reading end of a 
bell crank 235 bears against the outer end of the stem 
222 of the shifting cam 221 and is oscillatably mounted 
on a post 236 (Figure 11) projecting upwardly from the 
bed plate 51. The other arm of the bell crank 235 ex 
tends outwardly and has the forward end of a link 237 
pivotally connected thereto. The rear portion of link 237 
loosely penetrates a pin 240 projecting outwardly from 
and oscillatably connected to the upper end of the bell 
crank 59 (Figures 1, 2 and 4). The rearinost end of the 
link 237 has a collar 241 adjustably secured thereon and 
a compression spring 242 engages the proximal surfaces 
of the collar and the pin 240. 

it is thus seen that, when the thrust bar 65 cerrespond 
ing to the bell crank 59 is engaged by any one of the 
corresponding cams 65 on the pattern drum 64 (Figure 
1), the bell crank 159 is moved in a counterclockwise 
direction to impart clockwise movement to bell crank 235 
(Figure 4) through the medium of the link 237. With 
clockwise movement of the bell crank 235 in Figures 4 
and 12, it is apparent that the shifting cam 22 is moved 
inwardly to lower the auxiliary stitch cam 17; and deflect 
ing cam 172 from idling or partially operative position 
to fully operative position. The auxiliary stitch can 7; 
may be lowered in a step-by-step manner, if desired. To 
this end, one or more of the carns on the drum 64, which 
are alined with that thrust bar 65 to which link 237 is 
connected, may be stepped at its leading end, as at 65a, 
for example (Figure 1). - 
The auxiliary stitch cam 172 is so positioned relative 

to the sinkers S that, when the switch cam 71 occupies 

O 

ics 

inward and partially operative or idling position, the 
hooks of the needles whose butts pass therebeneath are 
positioned on Substantially the same level as the ledges 
of the corresponding sinkers S, in substantially the man 
ner in which the first four needles in the lower portion 
of Figure 8 are shown, so the yarn taken by these 
needles is . Inerely laid upon the ledges of the sinkers 
and, since these sinkers occupy inward position, it will 
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be noted that the corresponding floating portion of the 
yarn from the corresponding auxiliary yarn feed finger is 
merely held under the nibs of corresponding sinkers. 
On the other hand, when the auxiliary stitch cam 171 

occupies fully operative position, corresponding needles 
passing therebeneath are lowered to where the hooks 
thereof pass below the levels of the ledges of the corre 
sponding sinkers as shown in Figure 10 so as to draw 
stitches through previously formed loops as the pre 
viously formed loops thereon are cast off the needles. 
This will be more fully described hereinafter. 

Shedding can 
The shedding cam 70 is supported and operated in 

substantially the same manner as that of the needle 
lowering cam 01. To this end, it will be noted that 
the cam 170 is fixed to or formed integral with a stem 
245 which is mounted for radial sliding movement in 
the cam block 150 (Figures 11, 12, 13 and 18) and is 
retained in the block 150 by a cap or plate 246 suitably 
secured to the inclined left-hand portion of the block 
150. The stem 245 has a pair of pins 247, 248 suit 
ably secured thereto and projecting upwardly and down 
wardly, respectively, therefrom. The upper pin 247 
loosely penetrates a slot 251 formed in the plate 246. 
The lower pin 248 loosely pentrates a slot 252 formed 

in the block 150 and the lower end of the pin 248 en 
gages the inner end of a compression spring 253 (Fig 
ure 18) positioned in a cavity 254 formed in the block 
150. The outer end of spring 253 bears against a screw 
255 threaded into the cavity 254. It will be noted that 
the outer end of the stem 245 of the cam 170 is bent 
downwardly and is penetrated by a stop member shown 
in the form of an adjustment screw 256. The inner 
end of the adjustment screw 256 is normally urged into 
engagement with the outer surface of the block 150 by 
the compression spring 253 and, thus, limits the extent 
to which the cam 170 may be moved inwardly toward 
the needle cylinder 50 by the compression spring 253. 

In order to withdraw the shedding cam 170 from op 
erative position at the proper times, the end of the 
bell crank 182, opposite from that end to which the 
link 177 is connected, is connected to the pin 247. The 
bell crank 182 is oscillatably mounted on a stud or 
post 260 (Figure 13) suitably secured to the auxiliary 
bed plate or cam plate 52 (Figure 4). 

It is thus seen that, when the thrust rod or bar. 165 
corresponding to the bell crank 157 is engaged by a 
corresponding cam 166 on the main pattern drum 64 
(Figure 1) the bell crank 157 is moved rearwardly at 
its upper end to impart corresponding movement to 
the link 177 and the outer end of the bell crank 182. 
It is apparent that this will impart corresponding out 
ward movement to the stem 245 and the shedding cam 
170. 

The needle butts: 

Now, in order to facilitate introduction of the aux 
iliary stitch cam 171 and the shedding cam 170 at the 
proper times, and to also facilitate raising approximately 
one-half of the needles to inoperative position upon com 
mencing knitting the heel and the toe of a stocking, 
the needles N are provided with butts of varying lengths 
which are shown somewhat diagrammatically in Fig 
lure 20. -. - . . . . . . 
As shown in Figure 20, the needles may be divided 

into eight sections generally designated at A through H. 
The needles in section A, which section includes ap 
proximately one-half of the needles, are long butt needles 
indicated at LN and the remaining substantially one 
half of the needles include medium-long butt needles. 
MLN, medium-short butt needles MSN and short butt 
needles indicated at SN. The number of needles in 
each of the sections B through H may vary and may 
be in the approximate proportions illustrated in Fig 
ure 20. The needles in-sections B, H are relatively-long 

0. 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70. 

O 
butt needles MLN, the needles in sections C, E and G 
are medium-short butt needles MSN and the needles in 
sections D and F are short butt needles SN. The com 
bined sections B through H preferably comprise ap 
proximately one-half the needles and are the needles on 
which the heel and toe pockets of the hose or stockings 
are knit. 

The fabric 
The stocking shown in Figure 21 includes a plurality 

of fabric sections comprising a double-thickness or turned 
welt 270 which is knit with dial hooks and cylinder 
needles in the usual manner, and following which a 
single thickness shadow welt 271 is knit. The welt 270 
and the shadow welt 271 are usually knit from a rela 
tively heavy yarn, such as forty denier nylon. The 
stocking also includes a leg 272, a heel pocket 273, a 
foot 274 and a toe pocket 275. The heel and toe 273, 
275 are also usually knit from a relatively heavy yarn 
and relatively fine yarn, such as fifteen denier nylon, 
is used when knitting the leg 272 and the foot 274. 
Now, as heretofore stated, prior attempts to prevent 

the formation of eyelets in the fabric at the point at 
which each successive additional yarn is introduced to 
the fabric in multi-feed knitting have not been entirely 
Successful. However, this defect is overcome by knit 
ting the fabric in the manner in which the portion of 
fabric shown in Figure 22 is knit. This portion of 
fabric may represent any part of the stocking at which 
multi-feed knitting commences or at which an additional 
knitting station is brought into action. 

In order to expedite production, the introduction of . 
additional yarn in the initiation of multi-feed knitting 
occurs at the termination of knitting the shadow welt 271 
and at the termination of knitting the heel pocket 273, 
since only the main knitting and yarn feed stations are 
used in the circular knitting of the turned welt 270 and 
the shadow welt 27, and in reciprocatory knitting of the 
heel pocket 273 and the toe pocket 275. Although the 
enlarged fragmentary view of the portion of fabric 
shown in Figure 22 illustrates the juncture of the circu 
larly knit courses in the shadow welt 271 with the circu 
larly knit courses in the leg 272, it is apparent that the 
courses formed from the heavy yarn in the upper por 
tion of Figure 22 may be reciprocatorily knit courses, 
such as at the juncture of the bottom of the heel pocket 
273 with the foot 274. 
For purposes of illustration, the portion of fabric 

shown in Figure 22 includes courses C-1, C-2 and C-3 
which may be either circularly or reciprocatorily knit at 
the main yarn feed and knitting stations and, subsequent 
to the course C-3, courses C-3a, C-4, C-4a, C-5 and 
C-5a are knit, the courses C-4 and C-5 being knit at the 
main knitting station and the courses C-3a, C-4a and 
C-5a being knit at the auxilary knitting station. The 
portions of needle wales shown in Figure 2 are indicated 
at W-1, W-2 through W-9 and W-10 through W-16: 
It will be noted that the fabric is shown as being broken 
away between wales W-6 and W-7, between wales W-8 
and W-9, and between wales W-14 and W-15 to indi 
cate that there may be a substantial number of additional 
wales interposed between the particular needle wales at 
which the fabric is shown as broken away. A more de 
tailed description of the fabric section shown in Figure 
22 will be given in the following description of the 
method of operation. 

Method of operation 
The turned welt 270 is knit on the dial mechanism 

55 and with the cylinder needles N, after which the 
stitches are transferred from the dial hooks to the cylin 
der needles to form the turned welt 270. (Figure 21). 
Thereafter, the afterwelt or shadow welt .271 is kni by 
circular knitting, all in a conventional manner. In this 

75 instance, during the knitting of the welt 270 and shadow 
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wet 27, the auxiliary stitch cam 17, the deflecting cam 
72 and the auxiliary shedding cam 70 remain inactive, 

as do the auxiliary yarn feed fingers 26, 125. 
stitches are drawn only at the main knitting station as a 
relatively heavy yarn, such as yarn MH (Figure 6) is fed 
to corresponding needles and as the butts of correspond 
ing needles pass beneath the left-hand stitch cam 93. 
The courses C-i, C-2 and C-3 in Figure 22 may rep 

resent final reciprocatory courses in the heel 273 or they 
may represent final courses in the shadow welt 27 in 
Figure 21. It will be noted that a yarn change occurs 
during the knitting of course C-3 from right to left in 
Figure 22, in which the yarn feed finger 6Sb having the 
relatively light weight yarn ML is lowered to operative 
position while the yarn feed finger 65a remains in low 
ered position, so that both the relatively heavy and the 
relatively light yarns MH and ML are fed to a few of 
the needles, such as at the wales W-3 through W-7 in 
Figure 22, to form overlapping stitches therea?t, where 
upon the yarn feed finger 65a is raised to inoperative 
position so that subsequent needles take, from finger 55b, 
only the relatively fine or light weight yarn ML in the 
hooks thereof and draw stitches therewith as they pass 
through the main knitting station. Although the latter 
overlapping. Stitches may be formed by a few of any of 
the needles, it is preferred that the latter overlapping 
stitches are formed by the needles in section if (Figure 
20). The manner in which the needles form the latter 
over-lapping stitches is conventional in single feed knit 
ting. 
As the yarn feed finger 65a raises to inoperative posi 

tion, one of the auxiliary yarn feed fingers is lowered to 
operative position as will be later described, and it will 
be assumed that the yari feed finger 12 moves into 
operative position in this instance. Now, since the main 
knitting station is spaced in advance of the auxiliary knit 
ting station, the overlapping stitches are formed in course 
C-3 and wales W-3 through W-7, on needles SN in 
section F, at substantially the time that the short butt 
needles in section D move adjacent the auxiliary stitch 
cam 17. At this time, the auxiliary stitch can i7; is 
permitted to be moved inwardly by the compression 
springs 2:2 (Figures 14 and 15) to engage the outer 
edges of the butts of short butt needles SN in section D. 
Of course, the needle deflecting can 72 also moves in 
unison with the auxiliary stitch cam 7a. 

Also, at this time, the shifting cam 221 (Figures 16 
and 17) remains withdrawn so the auxiliary stitch can 
ifi is actually moved inwardly on a higher than normal 
level or, in other words, to a partially operative position. 

in other words, auxiliary stitch cam i7 moves in 
wardly, oin a high level against the butts of needles SN in 
section D So as to subsequently engage and lower the 
butts of medium short butt needles MSN of section E. 
As the butts of the needles in section E are being low 
ered, the spring 22 will move the cam 71 inwardly to 
a position closely adjacent the needle cylinder so that the 
short built neediles SN in section F and the sticceeding 
needles will be lowered. Also, as the auxiliary stitch 
can a noves against the bitts of needles SN in section 
D the auxiliary yarn feed finger 2 moves into opera 
tive position (Figire 6) and the auxiliary sinker can 
35 (Figures 5 and 7) is moved outwardly to operative 

position, by the neais heretofore described, to with 
draw corresponding sinkers at the auxiliary yarn feed 
station A5. It should be noted that auxiliary yarn feed 
finger 28 moves downward to operative position so as 
to start feeding yarn AL to needles in section E. 
The auxiliary stitch cam 71 remains in raised partial 

ly operative position as the medium short butt needles 
MSN in section E and the short butt needles SN in section 

Thus, 
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12 
the yarn to the needles is held by the clamping means 73 
(Figure 3) in the usual manner so the leading needles 
in the section Eadsorb the initial excessive tension in the 
relatively fine or light weight yarn AL as it extends from 
the clamping means 73 and through the yarn feed 
finger 20. 

However, since the auxiliary stitch cam 171 occupies 
raised, partially operative position as the needles in sec 
tion E pass below the same, the hooks of the needles 
MSN are merely lowered to where the yarn AL as laid 
upon or deposited upon the ledges of the sinkers im 
Imediately subsequent to the movement of these needles 
past the yarn feed finger 20 as shown in Figure 8. It 
will be noted that the sinker cam 136 (Figure 5) moves 
the sinkers inwardly immediately after they pass the 
auxiliary yarn feed station 15 so the end of the yarn. 
AL is held in the nibs of the corresponding sinkers as 
the latter sinkers and needles continue movement with 
the needle cylinder from right to left in Figure 6 and 
until the needles are raised by the right-hand stitch cam 
92 and lowered by the stitch cam 93 in forming the re 
mainder of course C-3 (Figure 22). 

it is extremely important to note that the shedding 
can 70 remains withdrawn while the auxiliary stitch 
can 71 occupies said raised or partially operative posi 
tion as shown in Figure 6, so the leading needles to which 
the auxiliary yarn AL is fed retain thereon the stitches 
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F moved passed and are lowered by the auxiliary stitch 
cam 172. Since the yarn feed finger 23 has been in 
active up to this time, it is apparent that the end of the 
yarn extending therefrom preceding the introduction of 

previously formed at the main yard feed station. The 
auxiliary stitch cam 172 remains in its raised or partially 
operative position until all the needles in both sections 
E and F in Figure 20 and a few of the medium short 
butt needles, say, four needles, in section G have moved 
past the same. 

However, as the short butt needles SN in section F 
move into alinement with the needle raising or shedding 
cam 70, the can 70 is permitted to move inwardly 
under the influence of the compression spring 253 (Figure 
18) so as to raise all the needles in section G, and all 
Subsequent needles throughout multi-course knitting, to 
where the latches. of these needles pass above the ledge 
of the sinkers and, consequently, through the loops previ 
ously formed on these needles. 
As the leading medium-short-butt needles MSN in 

Section G moves into engagement with the auxiliary 
Switch can 7, the bell crank 235 is moved in a clock 
wise direction in Figures 4 and 12 to move the shifting 
can 22 inwardly so the stitch cam 7 is lowered to 
fully operative position. It is apparent that several 
needles in Section G move past the auxiliary stitch cam 
37E in the course of its downward movement so the 
first of the needles in section G (Figure 20) draws the 
first stitch formed from the auxiliary yarn AL which, 
in this instance, is the stitch a formed in the needle wale 
W- and course C-3a, 

Since the auxiliary stitch cam 175 is in the course of 
downward movement from said partially operative posi 
tion to fully operative position as several of the needles 
in Section G (Figure 20) move past the same, it is thus 
seen that an extremely small or short stitch is initially 
formed from the yarn AL in the wale W-11 and course 
C-3a, and subsequent stitches, such as b, c and d formed 
from the yarn. AL progressively increase in length until 
the auxiliary stitch cam 7i is in fully operative or 
lowered position, at which time, the needles commence 
forming Stitches of normal or regular length, say, at the 
Wale W-15 in course C-3, it is well known that the 
shorter or smaller the stitches formed, the more taut are 
the Stitches so the tautness of the stitches gradually di 
gminishes from the stitch formed in wale W-1 to the 
Stitch formed in wale W-5 in course C-3a. . 

Stitch a is made as small as possible; that is, it is only 
large enough to permit the hook and the latch of the 
corresponding needle to pass through the stitch as the 
Stitch is cast of the needle in forming the subsequent 
course C4 at the main yarn feeding station 66 and its 
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corresponding main knitting station. The first few of 
the stitches formed from the yarn AL in wales W-11 
through W-14 and course C-3a, for example, are so very 
small and so very tight that the yarn AL is tightly clinched 
or locked in engagement with previously and subsequent 
ly formed stitches in these wales so the tail T (Figure 
22) of the fine auxiliary yarn AL cannot be dislodged 
from the fabric at the initial stitch a with any less diffi 
culty than would be encountered in dislodging any others 
'of the stitches from the body of the fabric being knit. 

Also, because of the extremely small size of the stitches 
a and immediate subsequent stitches b, c, d, it is not ap 
parent to the viewer that the course C-3a actually com 
mences at the wale W-11. Instead, it appears in view 
ing the actual fabric as though the course C-3a com 
mences at some point midway or substantially close to 
the first full length or full size stitch, such as that formed 
in wale W-15 of course C-3a. Since the stitches a, b, 
c and others of the extremely short stitches which may 
be formed as a result of practicing the present method 
are so very small. relatively to adjacent stitches, any 
stretching or pulling forces placed upon the fabric at 
these points are entirely absorbed by the adjacent stitches 
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rather than said relatively small stitches, thereby practi 
cally eliminating the probability of eyelets or enlarged 
stitches being formed at the point or points at which 
auxiliary yarns are introduced into the fabric at an 
auxiliary knitting station or stations in multi-course 
knitting. 

It may be desirable to "step down' the stitch can 171 
from partially operative to fully operative position (see 
165a in Figure 1), so as to successively form two or 
more stitches the same size as stitch a (Figure 22), and 
to then gradually and progressively increase the size of 
the stitches up to regular size.This can be more readily 
performed at the termination of the shadow welt 271 than 
at the termination of the heel 273, because the heavy 
yarn MH is only knit on approximately one-half of the 
needles in the final course of the heel section 273, and the 
small tight stitches formed at the introduction of the 
auxiliar yarn might then form an objectionable line 
in the instep of the stocking. It is apparent, however, 
that the introduction of the auxiliary yarn AL at the first 
course C-3 formed from the yarn ML causes the small 
tight stitches to be practically hidden by those stitches 
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in the same wales found from the heavy yarn MH. Also, 
the small tight stitches actually appear beneath, the heels 
of the wearer and may be hidden by the shoes of the 
wearer. 
The portions of courses C-4, C-4a, C5 and C5a are 

included in Figure 22 merely to bear out the fact that 
alternate courses C-4, C-5 and subsequent alternate 
courses are formed from the first relatively fine or light 
weight yarn ML and intervening courser C-4a, C-5a 
and subsequent intervening courses are formed from the 
relatively fine or light weight auxiliary yarn AL, and 
that one of said alternate courses and one of said in 
tervening courses are knit with each revolution of the 
needle cylinder. The showing in Figure 22 also illus 
trates how the courses "straighten out" at the juncture of 
the needle wales W-10, W-11 as knitting progresses. : 

In the present embodiment of the invention, the leg 
272 of the stocking shown in Figure 21 is knit following 
the introduction of auxiliary yarn so that two courses are 
formed with each revolution of the needle cylinder and 
the foot 274 is also knit in the same manner in which the 
leg was knit. . . . . . . . . . . . . . . Immediately prior to commencing knitting of the heel 
273 and the toe 275 of the stocking shown in Figure 21, 
the shedding cam 170 moves outwardly to inoperative 
position before the auxiliary stitch cam 171 is withdrawn. 
The auxiliary stitch. cam 171 then occupies operative 
position long enough for those remaining needles which 
were raised by the shedding cam 170 to move downwardly 
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therewith. Thereupon, the auxiliary stitch cam 171 and 
the yarn feed finger 120 are withdrawn to inoperative 
position. 

Immediately prior to withdrawal of the shedding cam 
170 and the auxiliary stich cam 17 to inoperative posi 
tion, the yarn feed finger 65a is lowered into operative 
position to feed the relatively heavy yarn MH to the 
same needles which are subsequently the last to move 
past the cams 170 and 71, so as to form overlapping 
stitches from both of the yarns. Of course, since the 
heel and toe pockets 273, 275 are knit with the needles 
in the sections B through H, it is apparent that the last 
needles which pass through the auxiliary knitting station, 
that is, beneath the auxiliary stitch cam 171 while it is 
in operative position, should be needles included in one 
of the sections B through H or at the juncture of any 
adjacent sections B through H. 

It is thus seen that we have provided a novel means 
and methud for introducing auxiliary yarns during the 
knitting of fabric to effect multi-course or multi-feed 
knitting wherein the initial stitches formed from each 
additional yarn are extremely small and are formed foll 
lowing the depositing of the yarn upon the ledges of the 
sinkers without forming stitches therefrom. 

It is within the scope of the present invention to elimi 
nate the necessity of initially depositing the auxiliary 
yarn upon the ledges of sinkers. However, this is pre 
ferred in order that initial stitches, such as the stitch a 
in Figure 22, may be as small and as tight as possible 
and it is preferred that this be done by first moving 
the auxiliary stitch cam 171 inwardly at a sufficiently high 
level so that it will not cause the corresponding needles 
passing therebeneath to draw stitches, and then lowering 
the stitch cam 171 in the manner described. 

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 sec 
ond portion knit from at least one second yarn and at 
least one third yarn, the steps of knitting a plurality of 
courses of regular stitches solely from the first yarn to 
form said first portion, knitting a few regular stitches 
from the first and second yarns, continuing knitting solely 
from the second yarn, then knitting a few stitches from 
the third yarn independently of the second yarn, com 
mencing with at least one extremely small stitch and 
gradually increasing the size of the stitches until the 
stitches formed are of said regular size, and then knitting 
successive circular courses of regular stitches solely from 
the third yarn and solely from the second yarn in 
alternation. . 

2. In a method of knitting seamless hosiery having a 
first portion knit from at least one relatively heavy weight 
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first yarn and a second portion knit from at least one 
relatively light weight second yarn and at least one rela 
tively light weight third yarn, the steps of knitting a 
plurality of courses solely from the first yarn to form 
said first portion, knitting a few stitches of regular size 
from the first and second yarns in a medial portion of 
the final course of the first portion, then continuing knit 
ting stitches of regular size solely from the second yarn 

is to complete said final course, then knitting a few stitches 

170 

from the third yarn independently of the second yarn, 
commercing with at least one extremely small stitch and 
gradually increasing the size of the stitches until the 
stitches formed are of regular size, and then knitting suc 
cessive circular courses of regular size stitches solely 
from the third yarn and solely from the second yarn in 
alternation. . - 

through previously formed Stitches and thus draw stitches is 3. A method of knitting on a circular knitting machine 
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of a type having first and second serially arranged knitting 
stations which includes the steps of feeding a first yarn 
to needles and drawing stitches therewith at the first knit 
ting station, feeding a second yarn to a first few selected 
needles at the second knitting station without drawing 
stitches thereat, then feeding the second yarn to a second 
few selected needles immediately subsequent to the said 
first few and drawing stitches of progressively increasing 
lengths therewith at the second knitting station, then con 
tinuing feeding the first yarn to all the needles and draw 
ing stitches therewith at the first knitting station and con 
tinuing feeding the second yarn to all the needles and 
drawing stitches therewith at the second knitting station 
with a plurality of successive revolutions of the needle 
cylinder to form two courses with each revolution of the 
needle cylinder. 

4. The method of introducing an auxiliary yarn, during 
the knitting of tubular fabric with a main yarn, in a cir 
cular knitting machine having a rotary cylinder with 
needles, a main feeding and knitting station, and at least 
one auxiliary feeding and knitting station spaced from the 
main feeding and knitting station, which method com 
prises introducing an auxiliary yarn to a few inactive 
needles, continuing feeding said yarn to a few additional 
needles immediately subsequent to the first-named few 
needles while gradually and progressively rendering the 
second-mentioned few needles active to cause said sec 
'ond-mentioned needles to draw stitches of progressively 
increasing length up to, but not exceeding, the length of 
regular fabric stitches, and then knitting regular fabric 
stitches on all subsequent needles at the auxiliary feeding 
and knitting station in addition to knitting regular stitches 
at the main feeding and knitting station to form at least 
two courses with each revolution of the needle cylinder. 

5. A method of knitting on a circular knitting machine 
of a type having first and second serially arranged knitting 
stations which includes the steps of feeding a first yarn to 
needles and drawing stitches therewith at the first knitting 
station to form a first fabric section, then feeding the first 
yarn and a second yarn to a few needles and drawing a 
few stitches therewith at the first knitting station during 
the knitting of the final course in the first fabric section, 
then feeding only the second yarn to needles and drawing 
stitches therewith at the first knitting station, then feeding 
a third yarn only to a few needles and drawing stitches 
therewith of progressively increasing length at the second 
knitting station, then feeding the third yarn to all subse 
quent needles and forming stitches therewith of normal 
length at the second knitting station and feeding the sec 
ond yarn to all needles and forming stitches therewith at 
the first knitting station with a plurality of successive 
revolutions of the needle cylinder during rotary knitting to 
form a second fabric section. 

6. A method of knitting on a circular independent 
needle knitting machine which includes the steps of feed 
ing a first yarn to needles during reciprocatory knitting 
of a plurality of courses to form a first fabric section, feed 
ing a second yarn while also feeding the first yarn to a few 
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a second yarn while also feeding the first yarn to a few 
necdles while knitting a final course in the first fabric sec 
tion, and then feeding a third yarn to the needles inde 
pendently of the first and second yarns while forming 
stitches of substantially lesser length than the stitches pre 
viously formed from the first and second yarns, then 
gradually increasing the length of the stitches formed 
froi in the third yarn to ultimately form stitches from the 
third yarn of substantially the same length as the stitches 
previously formed from the first and second yarns, 
and then alternately feeding said second and third 
yarns to the needles during rotary knitting of a second 
fabric section while forming stitches of regular length-so 
that alternate and intervening courses are formed from 
the Second and third yarns, respectively. 

8. The method of introducing an auxiliary yarn, during 
the knitting of tubular fabric with a main yarn, in a circu 
lar knitting nachine having a rotary cylinder with needles, 
sinkel's cooperating with the needles, a main feeding and 
knitting station, and an auxiliary feeding and knitting 
station spaced circumferentially of the cylinder from the 
main feeding and knitting station, which method.com 
pries introducing an auxiliary yarn to a first few selected 
needles, the: lowering said first few needles to deposit the 
yarn in the hooks thereof upon the ledges of the sinkers 
without drawing stitches with said first few needles, then 
gradually increasing the extent to which a second few of 
the needles are progressively lowered while feeding such 
auxiliary yarn to the needles to where the first needle of 
the second few immediately subsequent to said first few 
needles is lowered below the ledges of adjacent sinkers 
sufficient only to cast off the stitch then on said first needle 
and to thereby draw an extremely small stitch therewith 
and to where subsequent needles in said second few draw 
stitches of progressively increasing length as compared to 
the stitch formed on the first needle, and then continuing 
knitting with the needles at the main and auxiliary stations 
in alternation. 

9. A method of knitting on a circular knitting machine 
having first and second serially arranged knitting stations 
including first and second respective stitch cams which 
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needles while knitting a final course in the first fabric sec 
tion, then feeding a third yarn to the needles independently 
of the first and second yarns while forming stitches of sub 
stantially lesser length than the stitches previously formed 
from the first and second yarns, then gradually increasing 
the length of stitches formed from the third yarn to ulti 
iiately form stitches from the third yarn of substantially 
the same length as the stitches previously formed froiin 
the first aid second yarns, and then alternately feeding. 
said second and third yarns to the needles during rotary 
knitting of a second fabric section while forming stitches 
of regular length so that alternate and intervening courses 
are formed by the second and third yarns, respectively. 

7. A method of knitting on a circular independent 
needle knitting machine which includes the steps of feed 
ing a first yarn to needles during rotary knitting of a plu 
rality of courses to form a first fabric section, then feeding 
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includes the steps of feeding at least one yarn to needles 
and drawing stitches therewith at the first knitting station 
while the second stitch cam is withdrawn to form a fabric 
Section, then moving the second stitch cam on a higher 
level than that of the first stitch cam into the path of the 
needles while feeding a second yarn to needles in advance 
of the second stitch cam such as to cause needles to take 
the second yarn in the hooks thereof without drawing 
Stitches therewith, then lowering the second stitch cam 
to Substantially the same level as the first stitch cam to 
cause a subsequent few needles taking yarn at the second 
knitting station to be lowered progressively increasing 
distances to first form at least one relatively small stitch 
therewith and to then form stitches of progressively in 
creasing length, and feeding the first yarn to all the 
needles and the second yarn to all the needles and form 
ing stitches therewith at the respective first and second 
knitting stations with a plurality of successive revolutions 
of the needle cylinder during rotary knitting to form a 
succeeding fabric section. . . . . . . . . . . 

10. A method of knitting on a circular knitting machine 
having first and second serially arranged knitting stations 
including first and second respective stitch cams which 
includes the steps of feeding at least one relatively heavy 
yarn to needles and drawing stitches therewith at the 
first knitting station during reciprocatory knitting while 
the second stitch cam is withdrawn to form a first fabric 
section, feeding the heavy yarn and a first relatively 
light yarn to needles and drawing stitches, therewith at 
the first station, then moving the second stitch cam on a 
higher level than that of the first stitch cam into the path 
of the needles while feeding a second relatively light 
weight yarn to needles in advance of the second stitch 
cam such as to cause needles to take said second yarn in 
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the hooks thereof without drawing stitches therewith, 
then lowering the second stitch cam to substantially the 
same level as the first stitch cam to cause a subsequent 
few needles taking said second yarn to be lowered pro 
gressively increasing distances to first form a relatively 
small stitch therewith and to then form stitches of pro 
gressively increasing length, and feeding said first yarn to 
all the needles and said second yarn to all the needles and 
forming sistches therewith at the respective first and 
second knitting stations with a plurality of successive 
revolutions of the needle cylinder during rotary knitting 
to form a second fabric section. 

11. A method of knitting on a circular knitting ma 
chine having first and second serially arranged kniting 
stations including first and second respective stitch cams 
which includes the steps of feeding at least one relatively 
heavy yarn to needles and drawing stitches therewith at 
the first knitting station during rotary knitting while the 
second stitch cam is withdrawn to form a first fabric 
section, feeding the heavy yarn and a first relatively light 
yarn to needles and drawing stitches therewith at the first 
station, then moving the second stitch cam on a higher 
level than that of the first stitch cam into the path of the 
needles while feeding a second relatively light weight 
yarn to needles in advance of the second stitch can such 
as to cause needles to take said second yarn in the hooks 
thereof without drawing stitches therewith, then lower 
ing the second stitch cam to substantially the same level 
as the first stitch cam to cause a subsequent few needles 
taking said second yarn to be lowered progressively in 
creasing distances to first form a relatively small stitch 
therewith and to then form stitches of progressively in 
creasing length, and feeding said first yarn to all the 
needles and said second yarn to all the needles and form 
ing stitches therewith at the respective first and second 
knitting stations with a plurality of successive revolu 
tions of the needle cylinder during rotary, knitting to 
form a second fabric section. . . . . . . . . 

12. A method of knitting on a circular knitting ma 
chine which includes the steps of feeding a relatively 
heavy yarn to needles for a plurality of courses during 
knitting of a first fabric section, feeding a first relatively 
fine yarn and also feeding the heavy yarn to a few needles 
while knitting a final course in the first fabric section, 
knitting a few stitches from the first fine yarn independ 
ently of the heavy yarn, introducing a second relatively 
fine yarn to the needles independently of the other men 
tioned yarns in which the initial stitch is extremely 
small as compared to regular stitches knit from the other 
yarns and a few succeeding stitches are progressively in 
creased in length until the stitches subsequently formed 
from the second fine yarn are of regular size, and then 
feeding said first and second yarns separately to the 
needles during rotary knitting of a second fabric section 
so that said first and second fine yarns appear only in 
alternate and intervening courses, respectively. 

13. A method of knitting on a circular knitting ma 
chine which includes the steps of feeding a relatively 
heavy yarn to needles for a plurality of courses during 
reciprocatory knitting of a first fabric section, feeding a 
first relatively fine yarn and also feeding the heavy yarn 
to a few needles while knitting a final course in the first 
fabric section, knitting a few stitches from the first fine 
yarn independently of the heavy yarn, introducing a 
second relatively fine yarn to the needles independently of 
the other mentioned yarns in which the initial stitch is 
extremely small as compared to regular stitches knit from 
the other yarns and a few succeeding stitches are pro 
gressively increased in length until the stitches subse 
quently formed from the second fine yarn are of regular 
size, and then feeding said first and second yarns sepa 
rately to the needles during rotary knitting of a second 
fabric section so that said first and second fine yarns 
appear only in alternate and intervening courses, 
respectively. 
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14. 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 
independently of said first yarns for a plurality of courses 
during knitting of a second fabric section, feeding any 
one of said first yarns and also feeding the Second yarn 
to a few needles while knitting a final course in the 
second fabric section, then knitting a few stitches from 
the last-mentioned one of the first yarns independently 
of the second yarn, then introducing at least one other 
of said first yarns to the needles independently of the 
remaining yarns in which the initial stitch is extremely 
small as compared to regular stitches knit from the other 
yarns and a few succeeding stitches are progressively 
increased in length until the stitches subsequently formed 
from the other of said first yarns are of regular size, 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 
COSCS 

15. A method of knitting on a circular independent 
needle knitting machine having sinkers and first and 
second serially arranged knitting stations including first 
and second respective stitch cams, which method includes 
the steps of feeding at least one yarn to needles and 
drawing stitches therewith at the first knitting station 
while the second stitch cam is withdrawn to form a first 
fabric section, then moving the second stitch cam on a 
higher level than that of the first stitch cam into the 
path of the needles while feeding a second yarn to 
needles in advance of the second stitch cam such as to 
cause needles to lay the second yarn upon the ledges of 
sinkers without drawing stitches therewith, then lowering 
the second stitch cam to substantially the same level as 
the first stitch can to cause a subsequent few needles tak 
ing yarn at the second knitting station to be lowered 
progressively increasing distances below the ledges of the 
sinkers to first form a relatively small stitch therewith 
and to then form stitches of progressively increasing 
length, and feeding the first yarn to all the needles and 
the second yarn to all the needles and forming stitches 
therewith at the respective first and second knitting sta 
tions with a plurality of successive revolutions of the 
needle cylinder during rotary knitting to form a succeed 
ing fabric section. 

16. A circular knitting machine having a circular series 
of independent needles, sinkers, a main set of stitch cams, 
a main yarn feed, an auxiliary yarn feed spaced from 
the main feed, an auxiliary stitch cam subsequent to 
the auxiliary feed, first means to raise needles to take 
the auxiliary yarn while retaining previously formed 
stitches between the hooks and latches thereof, means to 
move the auxiliary stitch cam into position on a high 
level such that at least portions of the hooks of a few 
of the needles raised by said first means remain above 
the sinkers, second needle raising means, means to move 
the Second needle raising means into position for raising 
needles following said few needles to take the auxiliary 
yarn while passing the latches of said following needles 
above previously formed stitches thereon, and means, 
operable in timed relation to the means to move the second 
needle raising means, for lowering the auxiliary stitch 
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cam to stitch-forming level whereby a few of said follow 
ing needles draw stitches of progressively increasing 
length as the auxiliary stitch cam is lowered and subse 
quent needles draw stitches of constant length. 

17. A circular knitting machine having a circular series 
of independent needles, sinkers, a main set of stitch 
cams, a main yarn feed, an auxiliary yarn feed spaced 
from the main feed, an auxiliary stitch cam subsequent 
to the auxiliary feed, first means to raise needles to take 
the auxiliary yarn while retaining previously formed 

is stitches between the hooks and latches thereof, pattern 
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controlled neans to move the auxiliary stitch cam into 
position on a high level such that at least portions of the 
hooks of a few of the needles raised by said first means 
remain above the sinkers, second needle raising means, 
pattern controlled means to move the second needle 
raising means into position for raising needles following 
said few needles to take the auxiliary yarn while passing 
the latches of said following needles above previously 
formed Stitches thereon, and pattern controlled means, 
operable in timed relation to the means to move the sec 
eild needle raising means, for lowering the auxiliary 
stitch can to stitch-forming level whereby a few of said 
following needies draw stitches of progressively increas 
ing length as the auxiliary stitch cam is lowered and sub 
Sequent needles draw stitches of constant length. 

18. in a circular knitting machine having a cylinder 
with latch needies, and a main knitting station with a 
main yarn feed and a main stitch cam for actuating 
the needles to knit regular size stitches from the main 
yai'ia; the combination of an auxiliary station spaced 
circumferentially of the cylinder from the main station, 
said auxiliary station including an auxiliary yarn feed 
and an auxiliary Stitch cam, means to move the auxiliary 
Stitch cam into partially operative position with its lower 
Surface on a relatively high level, means to raise sub 
Stantially all the needles for taking yarn from the aux 
iliary feed, said high level of the partially operative 
auxiliary Stitch can being such that a few of the needles 
So Taised retain the yarn in the hooks thereof without 
drawing Stitches therewith, means for lowering the aux 
iliary Stitch cam to fully operative position whereby 
Succeeding needles take yarn from the auxiliary feed and 
a first few of said succeeding needles are progressively 
lowered increasing distances to form stitches of pro 
gressively increasing sizes and whereby all needles subse 
quently draw stitches of regular size at the auxiliary stitch 
can and at the main station in succession. 

19. In a circular knitting machine having a cylinder 
with latch needles, a main knitting station with a main 
yarn feed and a main stitch cam for actuating the needles 
to knit the main yarn and a plurality of sinkers between 
the needles; the combination of an auxiliary station 
Spaced circumferentially of the cylinder from the main 
station, said auxiliary station including an auxiliary yarn 
feed, means to move the auxiliary yarn feed into operative 
position, means to raise all the needles for taking yarn 
from the auxiliary feed, means subsequent to the auxiliary 
feed to lower a leading few of the needles so raised to a 
higher level than that to which they are normally lowered 
during ordinary knitting such that said few needles retain 
the auxiliary yarn in the hooks thereof and deposit the 
auxiliary yarn upon the sinkers without drawing stitches 
therewith, and means for progressively lowering a first 
few needles, immediately succeeding said leading few 
needles, progressively increasing distances below the 
ledges of the sinkers to form stitches of progressively in 
creasing sizes whereby all needles thereafter are lowered 
to said normal level and thereby draw stitches of regular 
size at the auxiliary station and at the main station in 
alternation. 
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20. In a circular knitting machine having a cylinder 

with latch needles, a main yarn feed station and a main 
knitting station, said main knitting station including a main 
stitch cam and sinkers cooperating with said needles to 
knit regular size stitches from the main yarn at the main 
stitch cam; the combination of an auxiliary yarn feed and 
an auxiliary stitch cam spaced circumferentially of the 
cylinder from the main station, means to move the aux 
iliary yarn feed into operative position, means to move 
said auxiliary stitch cam into partially operative position 
to where the lower surface thereof is spaced below the 
ledges of the sinkers a distance substantially equal to the 
distance from the upper surfaces of the butts of the 
needles to the lower surfaces of the hooks of the needles, 
means to raise some of the needles for taking yarn from 
the auxiuiary feed while said auxiliary stitch can occu 
pies said partially operative position whereby the latter 
needles deposit the auxiliary yarn upon the ledges of the 
sinkers, means to gradually lower the auxiliary stitch 
ing cam as the butts of a few succeeding needles pass 
therebeneath whereby the first of said few needles draws 
a relatively small stitch and the remainder of said few 
needles draw stitches of progressively increasing size and 
whereby, thereafter, all needles draw regular size Stitches 
at the main and auxiliary stitch cams in alternation. 

21. A structure according to claim 20 having a normally 
inoperative neede raising cam disposed in advance of the 
auxiliary feed, means to move the needle raising cam 
into operative position in timed relation to the lowering 
of the auxiliary stitch cam such that the leading needle 
raised by the needle raising cam is the first needle lowered 
sufficiently by the auxiliary stitch cam to draw a stitch 
therewith, and the level of the upper surface of the 
needle raising cam being such as to move the latches of 
corresponding needles above stitches previously formed 
on said corresponding needles. 

22. A structure according to claim 20 wherein said 
means to raise some of the needles for taking yarn from 
the auxiliary feed is so positioned relative to the sinkers 
that loops previously formed on the needles are retained 
between the hooks and the latches of the needles. 

23. A structure according to claim 22 having an addi 
tional needle raising means comprising a normally in 
operative needle raising can disposed in advance of the 
auxiliary feed, means to move the needle raising cam into 
operative position in timed relation to the lowering of 
the auxiliary stitch cam such that the leading needle raised 
by the needle raising cam is the first needle lowered suffi 
ciently by the auxiliary stitch cam to draw a stitch there 
with, and the level of the upper surface of the needle 
raising cam being such as to move the latches of corre 
sponding needles above the ledges of the sinkers whereby 
the previously formed stitches are cast off the needles as 
they are subsequently lowered to stitch-forming level by 
the auxiliary stitch cam. 
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