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United States Patent Office 3,172,274 
Patented Mar. 9, 1965 

3,172,274 
SNKER CONTROL R/SEANS AND METHOS FOR 

CRCULAR KNTNG MACHINE 
Forrest S. Anthony and Williaia Roy (Cossiii, She by, 
N.C., assigners to Hudson Hosiery Cora pany, Charlotte, 
N.C., a corporation of Ng?tia Cairoiina 

Filed Sept. 28, 1962, Ser. No. 226,892 
8 Ciaiians. (C. 66-108) 

This invention relates to an improved means and meth 
od for controlling the sinkers of a single-feed circular 
hosiery machine of the type which is adapted to knit sheer 
seamless non-run ladies' hosiery in which the leg and foot 
portions are formed of alternate single courses of small 
plain stitch loops in every wale and intervening courses 
of a recurring pattern of large plain and tuck stitches. 

It has been found that this type of so-called "non-run” 
hosiery can be made more run-resistant by making the 
plain stitch loops of the alternate courses approximately 
half as large as the stitch loops of the intervening courses 
having both plain and tuck stitches therein. It is well 
known to knit this type of hosiery on a two-feed circular 
hosiery knitting machine by forming the alternate courses 
of Small plainstitches at one knitting station while forming 
the recurring pattern of large plain and tuck stitches in 
the intervening courses at the other knitting station. 
While this type of hosiery can be economically formed 
on a two-feed circular hosiery knitting machine, there are 
many single-feed circular hosiery knitting machines pres 
ently producing plain sheer seamless ladies' hosiery and 
the only known method of kitting this type of hosiery on 
a single-feed machine requires extensive modification of 
the machine and the point at which the stitch length is 
changed from course to course can not be accurately con 
trolled to confine the same to a single wale. The con 
fining of the stitch length change to a single wale is de 
sired to avoid objectional streaks that would otherwise 
occur as when the change takes place in a gradual man 
ner over a group of adjacent wales. As is well known to 
those skilled in the art, this problem is not present in a 
two-feed machine because both yarns are knitting at the 
Same time and therefore no stitch length change is re 
quired from one course to the next. 

With the foregoing in mind, it is a primary object of 
the present invention to provide an improved method and 
means for knitting sheer non-run hosiery which can be 
easily applied to existing single-feed hosiery knitting ma 
chines and which insures that the changing of the stitch 
length, to form alternate courses of small stitch loops 
and intervening courses of large stitch loops, always oc 
curs in the same needle wale throughout the knitting of 
the leg and foot. 

it is another object of the present invention to provide 
an improved method and means for knitting hosiery of 
the type described which includes improved sinker con 
trol means for a single-feed knitting machine of the type 
having radially extending sinkers supported for move 
ment between the circularly arranged needles and having 
nebs thereon with a first stitch drawing ledge of a certain 
height in front of the neb and a second higher stitch 
drawing ledge behind the neb, said sinker control means 
including cam means operable on the sinkers during each 
rotation of the needle cylinder to alternately position the 
sinkers where the needles will form Small stitch loops 
over the first stitch drawing ledge in front of the neb 
during one rotation of the needle cylinder and to then 
position the sinkers where the needles will form large 
stitch loops over the second higher Stitch drawing ledge 
behind the neb during the next rotation of the needle 
cylinder to thereby form the leg and foot portions of the 
hosiery of alternate single courses of small stitches and 
intervening single courses of large stitches. 
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It is a further object of the present invention to pro 

vide an improved sinker control means of the type de 
scribed for changing the radial position of the sinkers 
following the knitting of each course, the sinker control 
means including a first movable sinker control cam en 
gageable only with sinkers having high butts and a second 
movable sinker control cam engageable with sinkers hav 
ing low butts, the sinkers having high butts being notched 
at their outer and lower portions so that said second mov 
able sinker control cam is engageable only with the sinkers 
having low butts and the operation of the sinker control 
cams being timed with rotation of the needle cylinder, so 
as to insure that the ends of all small stitch loop plain 
courses and the ends of all intervening courses of large 
plain and tuck stitches will occur at the same needle wale 
in both the leg and foot portions of the hose. 

It is yet another object of the present invention to pro 
vide an improved method of knitting a non-run sheer 
ladies' hose of the type described on a circular single-feed 
knitting machine of the type described which includes 
knitting the leg while varying the radial position of the 
sinkers with each rotation of the needle cylinder to form 
small stitch loops over the ledges in front of the nebs dur 
ing alternate single rotations and to form large stitch 
loops over the ledges behind the nebs during intervening 
single rotations, then shogging the needle cylinder one 
half revolution, and knitting the foot while continuing to 
vary the radial position of the sinkers with each rotation 
of the needle cylinder, the changing of the radial posi 
tions of the sinkers occurring at the same wale in both 
the leg and foot portions of the hose. 
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 drawings, in 
which 
FIGURE 1 is a side elevation of the upper left-hand 

portion of a circular knitting machine and showing the 
present sinker control means attached thereto; 
FIGURE 2 is an elevation of the rear of the knitting 

machine with the sinker control means attached thereto 
and showing the upper portion of the needle cylinder and 
the sinker cap shifted to the left of its normal position; 
FIGURE 3 is a side elevation of the right-hand side 

of the machine and illustrating the arrangement of the 
pattern drums which control the operation of the sinker 
control means; 
FIGURE 4 is a vertical sectional view through the 

secondary sinker control drum, showing the primary sink 
er control drum in elevation, and being taken substantial 
ly along the line 4-4 in FIGURE 2; 
FIGURE 5 is a vertical sectional view through the pri 

mary sinker control drum, taken substantially along the 
line 5-5 in FIGURE 2: . 
FIGURE 6 is a view similar to FIGURE 5, but show 

ing the next control lever on primary sinker control drum; 
FIGURE 7 is a view similar to FIGURES5 and 6, but 

showing the next control lever on the primary sinker 
control drum; 
FIGURE 8 is a plan view of the sinker cap, with a por 

tion of the upper plate broken away at the knitting sta 
tion to illustrate the position of the sinker control cams 
and the movement of the sinkers with the sinker control 
cams in outermost position; 
FIGURE 9 is a fragmentary view similar to the central 

portion of FIGURE 8, but showing the upper sinker con 
trol cam in an innermost or operative position; 
FIGURE 10 is a view similar to FIGURE 9, but show 

ing both the upper and lower sinker control cams in an 
innermost or operative position; 
FIGURE 11 is an elevation looking inwardly at the 

side of the sinker cap and in the direction indicated by 
line 1-11 in FIGURE 8; 
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FIGURE 12 is an enlarged vertical sectional view 
through the sinker cap and illustrating the manner in 
which the needles draw the yarn down to form short or 
small stitch lops over the low stitch forming ledges in 
front of the nebs of the sinkers, being taken substantially 
along the line 12-12 in FIGURE 8; 
FIGURE 13 is a view similar to FIGURE 12, but 

showing the first high butt sinker being moved inwardly 
by the upper sinker control cam so that the needle draws 
the yarn down over the high stitch formingledges behind 
the nebs, being taken substantially along the line i3-13 
in FIGURE 9; 
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FIGURE 14 is a view similar to FIGURES 12 and 13, 
but showing both the upper and lower sinker control cams 
in an innermost or operative position with a low butt 
sinker being moved inwardly so that the needles draw the 
yarn down to form large stitch loops over the stitch form 
ing ledge behind the nebs. 
The sinker control means of the present invention is 

shown associated with a single-feed circular hosiery knit 
ting machine of the type known as a Bentley Model KL, 
manufactured by the Bentley Engineering Company, 
Limited, of Leicester, England. However, it is to be un 
derstood that the present invention may also be used with 
other types of single-feed circular hosiery knitting ma 
chines and its use is not to be limited to the particular ma 
chine shown. Only those conventional portions of the 
knitting machine which are necessary to an understand 
ing of the present invention have been shown in the 
drawings. 

Referring particularly to FIGURES 1-3, the machine 
includes the usual frame 20 which is normally supported 
on legs, not shown. A lower bed plate 21 is supported 
at one side of the frame 20 and at its other side on the 
upper end of a support bracket 20a (FIGURE 1). The 
lower bed plate 21 rotatably supports the usual needle 
cylinder bevel gear, not shown, and which is driven 
through the usual drive means, including a main drive 
shaft 22 having a bevel gear 23 at one end (FIGURE 1). 
The opposite end of main drive shaft 23 is provided with 
the usual driving pulleys 24 which are normally en 
gaged by a shiftable drive belt, not shown, to selectively 
rotate or reciprocate the needle cylinder 25. The drive 
mechanism of the knitting machine also includes a high 
Speed gear 26 which is fixed on one end of a short shaft 
27 (FIGURE 3) that is rotatably supported in the frame 
20 and has the conventional bull gear, not shown, fixed 
on its inner end. 
A main pattern shaft 30 is supported for rotation in 

the frame 20 (FIGURE 3) and supports the usual pattern 
chain sprocket, clutch shifting drum, and a driving gear, 
not shown, which engages with an intermediate drive gear 
31 to impart movement to a gear 32 which is fixed on 
one end of the main pattern drum 33 (FIGURE 3). The 
machine is usually provided with a conventional striper 
drum 34 (FIGURES 1 and 2) which is provided with a 
racking wheel 35 that is in turn racked in a step-by-step 
manner by a racking pawl 36. The striper drum 34 is 
mounted for rotation on a support shaft 37 which is sup 
ported at one end in spaced apart boss members (FIGURE 
2) at the lower end of a support bracket, 40, the upper 
portion of which is suitably secured to the upper hori 
zontal portion of the frame 20 (FIGURE 3). The op 
posite end of the striper drum support shaft 37 is suitably 
supported in the medial portion of a support arm 41 (FIG 
URE 1), the lower end of which is suitably, secured to the 
medial portion of the support bracket 26a and the upper 
end of which supports a shaft 42. The support bracket 
2a also supports one end of a thrust rod control shaft 
44 and a main pattern drum support shaft 45 (FIG 
URE 1). 
A needle cylinder support tube 50 (FIGURE 1) ex 

tends upwardly into the lower bed plate 2 and normally 
supports the lower end of the needle cylinder 25 in a con 
ventional manner and the tube 50 may be raised and 
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4. 
lowered to change the length of stitch being formed by 
the knitting machine in a well-known and conventional 
manner. An upper bed plate 5 is suitably supported 
in spaced relationship above the lower bed plate 21 and 
the needle cylinder extends upwardly through the upper 
bed plate and has a sinker head 52 suitably secured there 
to in a conventional manner. The sinker head has radially 
extending slots therein which support radially movable 
sinkers which are divided into a group of short butt sink 
ers, indicated broadly at S in FIGURES 8-10, and a group 
of long butt sinkers, indicated broadly at S in FIGURES 
8-10. The sinkers cooperate with the needles N (FIG 
URES. 12-14) to form knit stitch loops when yarn is fed 
to the needles and the needles are lowered by the usual 
stitch cams, not shown. The stitch cams are supported 
in the usual manner on the upper bed plate 51 and ad 
jacent the needle cylinder 25. 
The sinker head 52 is fixed to and rotates with the 

needle cylinder 25 and is provided with a sinker cap 55 
(FIGURES 1 and 8) which is provided with outwardly 
extending lugs having stop screws 55a and 55b threadably 
embedded therein. The adjustment screws 55a and 55b 
are provided to adjust the amount of relative movement 
of the sinker cap 55 with reciprocation of the needle 
cylinder 25 as their inner ends alternately engage the 
opposite sides of a bunter post 56. The lower end of 
the bunter post 56 is suitably secured to the upper bed 
plate 51 (FIGURE 1) and supports the usual widening 
pick 57 in a conventional manner. The sinker cap 55 
contains suitable cams which act upon the butts of the sink 
ers to control their radial position, relative to the circle 
of needles N supported in the needle cylinder 25. 
The rear end of a latch ring 69 (FIGURES 1 and 3) 

is pivotally supported as at 6 in the upper end of a Sup 
port post 62, the iower end of which is suitably supported 
on the upper bed plate 55 in a conventional manner. The 
forward end of the latch ring 69 is suitably supported on 
the upper end of the bunter post 56 and supports the usual 
yarn feed fingers 6 a for movement into and out of yarn 
feeding position at the knitting station. Movement of 
the yarn feeding fingers 62 is controlled in a conventional 
manner by thrust rods 63 (FIGURE 1) which extend 
downwardly therefrom through the upper and lower bed 
plates 51 and 2 and are controlled by suitable cams, not 
shown, on the main pattern druna 33. The latch ring 68 
also supports the usual dial drive mechanism, broadly 
indicated at 65 in FGURES 1 and 3, and the dial, not 
shown, which is provided with the usual transfer points 
that are used in the formation of a turned welt at the top 
of the hose. 
The parts heretofore described are conventional parts 

of a single-feed circular hosiery knitting machine and are 
shown to aid in understanding the present invention which 
will now be described. While some of the parts to be 
described have been used heretofore for other purposes, 
they are used in a novel manner in connection with the 
present invention. 
As has heretofore been mentioned, the present inven 

tion is of particular valie when knitting a seamless non 
run sheer iadies' hose in which the leg and foot portions 
are formed by knitting plain stitch loops on all of the 
needles in aiternate single courses, and knitting a recurring 
pattern of plain and tuck Stitches in intervening single 
courses. Also, in order to increase the run-resistant 
quality of the fabric, the courses which contain the plain 
Stitch loops in every wale have shorter or smaller stitch 
loops than the stitch loops of the courses having the pat 
tern of plain and tuck stitches. 

In the present invention this variation institch length in 
adjacent courses is accomplished by controlling the posi 
tion of the sinkers, relative to the needles at the time that 
the needles are lowered to stitch drawing position. Thus, 
in accordance with the present invention the sinkers are 
maintained in a first outermost position during alternate 
rotations of the needle cylinder so that the needles N 
form their stitch iodps by drawing the yarn down over 
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the low stitch drawing ledges in front of the nebs of the 
sinkers to form short or small Stitch loops. Then the 
sinkers are maintained in a second innermost position dur 
ing intervening rotations of the needle cylinder so that the 
needles N form their tuck and plainstitch loops by draw 
ing the yarn down over the higher stitch drawing ledges 
behind the nebs of the sinkers to form long or large stitch 
loops, in a manner to be presently described. In order to 
accurately determine which needle will start and complete 
the knitting of the courses of long and short Stitch loops 
pattern controlled movable sinker control carns act on the 
short or low butt sinkers S and the long or high butt 
sinkers S' in a manner to be presently described. 
As shown in FIGURES 12–14, the short butt sinkers 

S and the long butt sinkers S' are each provided with a 
neb 70, a first stitch drawing ledge 71 positioned in front 
of or inwardly of the neb 7G and a second stitch drawing 
ledge 72 positioned behind or outwardly of the neb 78. 
It will be noted that the upper edge of the first stitch draw 
ing ledge 7 is below the level of the second stitch drawing 
edge 72 so that when the needles N draw the yarn down 
to stitch drawing level and over the first stitch drawing 
ledge 7, short or small stitch loops are formed by the 
needles and when the needles N draw the yarn down to 
stitch drawing level and over the second stitch drawing 
edge, they form long or large stitches. As shown in 
FIGURE 13, each of the long butt sinkers S is cut away, 
as at 73, at the lower portion of its outer end, for purposes 
to be later described. Referring particularly to FIGURE 
8, it will be noted that the sinker cap 55 includes an insert 
can 75 which extends downwardly from the upper lower 
surface of the sinker cap 55 and limits inward movement 
of the sinkers S in the usual manner. At the main knitting 
station a sinker withdrawing cam 76 is suitably Secured 
to the lower surface of the horizontal portion of the sinker 
cap 55 and extends between opposite ends of the can 75. 
The cam 76 engages the inner portions of the butts of 
both the long and short butt sinkers to partially withdraw 
the sinkers as they approach the main knitting station and 
as the yarn is picked up in the hooks of the raised needles. 
The outer periphery of the sinker cap 55 is provided with 
a downwardly extending flange 77 and an insert can 78 
is fixed against the flange 77 and extends around the 
major portion of the sinker cap 55. The insert cam 73 
engages the outer portions of the butts of both the long 
and short butt sinkers to thereby maintain the sinkers in 
a fixed radial position throughout most of their travel 
around the sinker cap 55. The insert can 78 is cut away 
at the main knitting station so that the sinkers can be 
moved outwardly by the sinker withdrawing cam 76. 
As shown in FIGURES 8, 9, 10 and 11, the flange 77 

of the sinker cap 55 is provided with a slot or opening 
80 which has three sinker control cams 85, 82 and 83 
supported therein. All three of the sinker control cams 
8, 82 and 83 are supported at one end on a screw 3Ga 
which is threadably supported in the sinker cap 55 and ex 
tends through the slot 89. One end of each of the sinker 
control cams has an outwardly extending leg which is 
connected to one end of respective tension springs 84, 85 
and S6, the opposite ends of which are connected to a 
Suitable spring perch 37 that is in turn secured to the 
outer surface of the sinker cap 55. The springs 84-86 
normally urge the free ends of the sinker control cams 
to an outernost position. 
The upper control cam 3; and the lower control cam 

83 are adapted to be moved inwardly and outwardly be 
tween operative and inoperative positions, for purposes 
to be later described, by pattern control means which 
Will be later described. The center sinker control cam 32 
may be termed a fixed can although its position may be 
adjusted by an adjustinent screw 96 which is threadably 
Supported in a plate member 9a, the lower edge of which 
is suitably secured to the outer surface of the sinker cap 
55 (FIGURE 11). The inner end of the adjustment 
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screw 99 engages the outer surface of a medial portion of 75 

6 
the center sinker contro? cam 82 and the spring 85 re 
siliently maintains the center sinker control cam 82 in 
engagement with the inner end of the adjustment ScreW 
90. The screw 90 may be held in adjusted position by 
any suitable means, such as a lock nut 90b (FIGURE 8) 

it will be noted that the free end of the sinker control 
cam 82 has an inwardly beveled cam surface which nor 
mally engages the outer portions of the butts of both 
the short butt sinkers S and the long butt sinkers S to 
move the sinkers inwardly, relative to the needles, after 
the needles have been lowered to stitch drawing position. 
The needles N are lowered to stitch forming level at the 
point indicated by the section line 12-12 in FIGURE 8 
and immediately thereafter the sinkers are moved inward 
ly of the needle cylinder as the needles are again raised 
so that the nebs 70 move the shed stitch loops inwardly. 
The free ends of the upper sinker control cam 61 and 

the lower sinker control cam 33 are normally larged to 
the outermost position shown in FIGURES 8 and 12 
by the respective springs 84 and 86. The inner ends of 
respective control pins 91 and 92 (FIGURE 11) are 
threadably embedded in outwardly projecting portions 
of the respective sinker control cams 81, 83. The con 
trol pins 91 and 92 are adapted to be engaged by respec 
tive control plate members 93 and 94 (FIGURE 11) 
which form a part of the pattern control means, to be 
presently described. Inward movement of the respective 
upper and lower sinker control cams 8 and 83 is con 
trolled by respective pins 95 and 96 (FIGURE 11) which 
are suitably secured in the cams 85 and 83 and which 
are provided with respective adjustment screws 95a and 
96a, the inner ends of which are adapted to engage the 
outer periphery of the sinker cap 55 when the control 
cams are moved to their innermost position. Suitable 
lock screws 95b and 9.6b are provided to hold the respec 
tive adjustment screws 95 and 96 in their adjusted posi 
tion. 
The control plates 93 and 94 are suitably secured to 

the forward or free ends of respective slides or plungers 
100 and 101 (FIGURES 1 and 2) which are supported 
for sliding movement in a bracket 02 that is in turn Sup 
ported on the outer end of a stub shaft 303. The inner 
end of the stub shaft 03 is fixed in a medial portion of 
the latch ring support post 62 (FIGURE 2). The ends 
of Bowden wire cables E04 and 105 are connected to pins 
secured in the sides of the respective plungers 100 and 
10 and these Bowden wires 04, 105 at times control 
operation of the plungers 100, 61 and their respective 
sinker control plates S1 and 83. The plungers 100 and 
101 are normally urged inwardly toward the sinker cap 
55 by respective tension springs 106 and 107 (FIGURE 
1) which are suitably connected at one end to the respec 
tive plungers 100 and 10 and at their other ends to the 
support bracket 02. 
At other times, the plungers 100, 01 may be moved 

outwardly to an inoperative position by respective lever 
arms 16 and a which are pivotally supported inter 
mediate their ends on the bracket 102 and the lower 
leg portions of which engage the outwardly extending 
pins on the sides of the respective plungers 00 and 10. 
The free ends of the upper legs of the levers 110 and 111 
are connected to the ends of respective Bowden wire 
cables 2 and 13. 
The Bowden wires 12 and 113 provide a primary 

control for the plungers 61 and 60, as well as the sinker 
control cams 8 and 83 and may be operated to at times 
inactivate the secondary sinker control means, including 
the plungers 100, 01 and respective Bowden wires 104, 
05, such as during the knitting of the welt, heel and 

toe of the hose. The lower ends of the housings of 
Bowden wires 12 and 113 are suitably secured in a shaft 
115 (FIGURES 6 and 7). One end of the shaft 115 is 
supported in a drum support bracket 16, the lower end 
of which is suitably secured to the frame 20 of the knitting 
machine. The opposite end of the shaft 115 is fixed in a 
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downwardly depending arm of an auxiliary Support plate 
117 (FIGURE 4). 
The lower ends of the Bowden wires 2, 13 are con 

nected to respective levers 20 and 2 which are sup 
ported intermediate their ends on a shaft 122 (FIGURES 
6 and 7). One end of the shaft 122 is fixed in the dium 
support bracket 16 and extends to the left in FIGURE 2 
and through a second drum support bracket 23, the lower 
end of which is suitably secured to the frame 20 (FIG 
URE 3). The free ends of the respective levers 29, 
12 are adapted to at times engage the outer periphery 
of an auxiliary pattern drum 25 which is fixed on a 
shaft 126. One end of the shaft 26 (FIGURE 2) is pro 
vided with a gear 27 which mates with the gear 32 on 
the main pattern drum 33 to thereby impart rotation to 
the drum 125 when rotation is imparted to the main pat 
tern drum 33. The shaft 26, is supported for rotation 
in the drum support brackets A6 and 123. 
As shown in FIGURES 6 and 7, the reading ends of 

the levers 20 and 12 are adapted to at times engage 
corresponding cams 130, 31, 132 and 33 which are: 
carried by the auxiliary pattern drum 25 and positioned 
in alinement with the levers 120 and 21. When the 
reading ends of the levers 20, 2 move onto any of the 
cams 130-133, the corresponding. Bowden wires 112, 
113 will pull on the respective levers 10, 1 to there 
by move both of the plungers 100 and 101 and their cor 
responding control plates 93, 94 outwardly. Then, the 
tension springs 84 and 86 will move the upper sinker 
can 81 and the lower singer cam 83 outwardly to the 
inoperative position shown in FIGURES 8 and 12. As 
has been stated, the levers 120, 2 and Bowden wires 
112, 13 are normally used to move the sinker control 
cams 8i, 83 to inoperative position and maintain the 
Same in this inoperative position during the knitting of 
plain knit portions of the hose, such as the welt, the heel, 
and the toe. 

In order to alternately move the sinker control cams 
inwardly and outwardly to operative and inoperative 
positions in timed relationship to rotation of the needle 
cylinder, in a manner to be presently described, the lower 
ends of the Bowden wires 504, 195 are suitably connected 
to the outer ends of respective control levers 134, 135 
(FIGURES3 and 4). The medial portions of the levers 
134, 135 are fixedly connected to medial portions of re 
spective sleeves 136, 137 which are mounted for oscilla 
tion and longitudinal movement on the shaft E22 (FIG 
URE 2), for purposes to be later described. The upper 
or reading ends of the levers 134, 135 at times engage 
the peripheral surface of respective outwardly extending 
hub portions 40 and 14 on opposite sides of a timing 
gear 142. The gear 142 is mounted for rotation on one 
end of a stub shaft 43 which is fixed in the auxiliary 
Support bracket 17. The teeth of the gear 42 engage 
the teeth of the high speed gear 26 (FIGURE 3) to there 
by impart continuous rotation to the gear i42 with opera 
tion of the knitting machine. 
The hub 140 is provided with a first set of diametri 

cally opposed cams 44, 45 and a second set of dia 
metrically opposed cams 146, 47 which are offset from 
the cams 144, 45 (FIGURE 3). The cams 144 and 
145 are positioned in one “race' of the hub. 46 and the 
cams 146 and 147 are positioned in an adjacent race and 
the reading end of the lever 434 may be switched from 
one race to another, in a manner to be presently described. 
The hub 4 of the gear 42 is also provided with a first 
set of diametrically opposed cams E59, 15 (FIGURE 4) 
which are positioned in one race of the hub 24.1 and a 
Second set of diametrically opposed cams 52, 53 which 
are positioned in an adjacent race. The reading end of 
the lever 35 may also be switched from one race to the 
other to engage either the first set of cams 50, 51 or 
the second set of cams 52, E53, in a manner to be pres 
ently described. m 

A compression spring 155 (FiGURE.2) Surrounds the 
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outer end of the shaft 22 and one end thereof bears 
against the outer end of the sleeve 36 of the lever 134 
while the opposite end bears against a collar 155, Suit 
ably secured for longitudinal adjustment on the outer end 
of the shaft 22. Thus, the compression spring i55 nor 
mally urges the sleeve portions 35, 37 of the levers 
34, 35 to the position shown in FIGURE 2 and against 
a stop collar 57 so that the reading ends of the respec 
tive evers 34, 35 positioned in aiinement to engage 
the outer periphery of the respective hub portions 48, 
34; and the corresponding cams 46, 447 and 52, 53. 
The reading ends of the levers 34, 35 are resiliently 

urged inwardly toward the hubs 4.9, 541 by respective 
tension springs 69, E6 which are connected at one end 
to the free ends of the evers 34, 35 and their opposite 
ends are connected to a spring perch plate 262 (FIGURE 
2). The medial portion of the piate 562 is suitably se 
cured to the outer end of a support arm 63, the inner 
end of which is suitably Secured to the frame 26 of the 
knitting machine (FIGURE 3). 
When the reading end of the control lever 434, is in 

engagement with one of the caims on the hub portion 
40 of the gear 42, as shown in FIGURE 3, the upper 

plunger 19, is pulled outwardly so that the free end of 
the sinker control cam 8E is pulled out to the inopera 
tive position shown in FIGURE 8 by its respective ten 
sion spring 84. Then when the reading end of the lever 
134 moves off of the cams on the hub 4G, the Bowden 
wire 64 is released to thereby allow the tension spring 
186 to move the plunger E96 inwardly so that its plate 
member 93 engages the pin 9i on upper control cam 
8i to move the same inwardly to its operative position, 
as shown in FIGURE 9. The cam lever 35 controls 

as 

the operation of the sinker control cam 3 in a similar 
is mainer and when the reading end of the cam lever en 

gages any of the cams on the hub 4., the plunger ite 
is pitiled outwardly so that the tension spring 85 will 
move the lower sinker control cam 83 outwardly to the 
inoperative position shown in FIGURES 9 and 12. On 
the other hand, when the reading end of the ever 35. 
moves off of the canns and onto the peripheral surface of 
the hub (41, plunger 16i moves inwardly to thereby 
move the lower sinker control cam 33 inwardly to the 
position shown in FEGURES 10 and 14. 
The drive mechanism of the knitting machine is set 

up So that the high speed gear 26 (FIGURE 3) makes 
four complete revolutions for each rotation of the needle. 
cylinder 25 and therefore, the control gear 42 also makes 
four revolutions for each rotation of the needle cylinder. 
Thus, with the control levers 134, 35 positioned in aiine 
inent with the respective cans 446, 47 and 52, 53, 
as shown in Fig JRES 2, 3 and 4, during one complete 
rotation of the needle cylinder, the respective levers 33, 
35 will be in engagement with the respective cams 46, 
i52 and therefore the upper and lower sinker control 
cans 8 and 83 will be maintained in their outermost or 
inoperative positions, as shown in FIGURES 8 and 12. 
Then, at the beginning of the next needle cylinder rota 
tion, the ever 34 will move off of the can 45 a little 
before the lever 35 moves off of the cam 152 so that the 
upper control can 81 will move inwardly to operative 
position a little as shown before the lower sinker control 
can 83 moves inwardly to operative position. The read 
ing ends of both levers i34, 35 will remain off of the 
cans and in engagement with the respective hubs 46, 
141, so that the upper and lower sinker control cams 8 
and 33 will remain in their innermost operative position 
during this Second complete rotation of the needle cylin. 
der. During the third complete rotation of the needle 
cylinder 25, the levers $34, 35 will be in engagement 
with the respective cams 47 and 53 and the correspond 
ing sinker control cams 81, 83 will be in inoperative posi 
tion. During the fourth complete rotation of the needle 
cylinder 25, the levers 34, 35 will be in engagement 
With the respective hubs i40, 4 and the corresponding 
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sinker control cams 8, 83 will be in operative position. 
Then the cycle described above will be repeated for each 
rotation of the gear i42. The exact timing of the in 
ward and outward movement of the upper and lower 
sinker control cams 81 and 83 during each course will 
be described in detail in the description of the operation 
of the machine. 
As shown in FIGURES 2 and 5, the medial portion 

of a lever 170 is supported on the shaft 22 and its read 
ing end is adapted to at times engage the outer periphery 
of the auxiliary pattern drum 125 and at other times to 
engage a cam 72 suitably secured thereto (FIGURE 5). 
The inner end of the lever 7 is connected to one end 
of a Bowden wire 173, the housing at the opposite end 
of the Bowden wire 173 being suitably secured in an ex 
tension of the auxiliary support plate 7 (FIGURES 2 
and 4). The free end of the Bowden wire 73 is suit 
ably connected to an upstanding arm 174, the lower por 
tion of which is suitably connected to the end of the 
sleeve 137 of the lever 35. When the reading end of 
the lever 7 moves up onto the cam 172, as during the 
knitting of the foot portion of the hose, the Bowden wire 
73 is pulled to thus shift the sleeves 136, 137 on the 

shaft 122 and to the left in FIGURE 2, against the com 
pression spring 155. Shifting of the sleeves 136, 37 will 
shift the levers 34, 35 out of alinement with the respec 
tive cams 146, 147 and 52, 153 and into alinement with 
the respective cams 44, 45 and 5, 15. As shown 
in FGURES 3 and 4, the cams 150, 15 on the hub 141 
are advanced approximately one-eighth of a revolution 
ahead of the cams 52, 53 and the cams 44, 145 on 
the hub 140 are advanced approximately one-eighth of 
a revolution ahead of the cams 146, 147. The purpose 
for positioning the cams in offset relationship and for 
shifting the two levers 134, 135 from one set of cams to 
another will be described in detail in the description of 
the operation of the machine in the knitting of a hose. 

Method of operation 
In the knitting of ladies' sheer non-run hosiery, it 

is the common practice to knit a turned welt at the top 
of the hose while forming plain stitches on all of the 
needles. Therefore, the sinker control cams 8 and 83 
must be maintained in inactive or withdrawn position 
during the knitting of the welt so that the needles form 
plain stitch loops over the stitch drawings ledges 71 in 
front of the nebS 70, in the manner shown in FIGURE 12. 
In the present instance, the stitch control cams 8 and 
83 are held in inoperative position by movement of the 
reading ends of the levers 120 and 121 up onto the 
respective cams 13e and 131 (FIGURES 6 and 7) to 
thereby pull on the corresponding Bowden wires 112, 
113 and withdraw both the plungers 100 and 101 and 
allow the tension springs 84, 86 to move the respective 
sinker control cams 81, 83 to the inoperative position 
shown in FIGURES 8 and 12. With both of the sinker 
control cams 8, 83 held outwardly in an inoperative 
position, the butts of both the short and long butt sinkers 
S and S will engage the needle control cam 82 to be 
moved inwardly after the needles have been lowered and 
the yarn formed into stitch loops over the first sinker 
drawing edge 71 and in front of the nebs 70, as shown 
in FIGURE 12. 
The turned welt is formed in the usual manner by use 

of the transfer points, not shown, which are supported 
in the dial of the knitting machine in the usual manner. 
Upon completion of the turned welt, it is customary to 
also knit an after-welt or shadow-welt of plain Stitches 
in the same manner. Upon completion of the shadow 
welt, the auxiliary pattern drum 125 will move with ro 
tation of the main pattern drum 33 so that the levers 
129, 121 move off of the cams 130, 13; thereby releas 
ing the corresponding Bowden wires ii.2, 3 and re 
leasing the plungers 100, 101 to be controlled by the 
secondary control means, including the Bowden wires 
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104, 105 during the knitting of the non-run leg portion 
of the hose. It is also customary at the beginning of 
the knitting of the non-run leg portion of the hose to 
change yarns and feed a lightweight or light denier yarn 
to the needles. 
When control of movement of the plungers 09, 10 

is taken over by the secondary control means, these 
plungers 100, 61 are moved in and out to control the 
operation of the upper and lower sinker control cams 
81, 83 by means of the cams on the hub portions 40, 
141 of the control gear 142. Assuming that the first 
course in the non-run leg is to be a plain course formed 
on all needles and formed of relatively short stitches, 
the levers 134, 135, will be in engagement with the re 
spective cams 146, 52, as shown in FIGURES 3 and 4, 
respectively, so that the plungers 100 and 101, will be 
maintained in an outward position away from the sinker 
cap 55 so that the upper and lower sinker control cams 
81, 83 remain in the inoperative position shown in FG 
URES 8 and 12. With the sinker control cams 81, 83 
in this inoperative position, both the short and long butt 
sinkers S and S will remain in their outermost position 
until after the stitches have been formed by the needles 
N and the yarns will be drawn down over the stitch 
drawing ledges 71 in front of the nebs 7 to form Small 
or short stitch loops on all the needles while the sinker 
control cams 8, 83 are inoperative. As soon as the 
stitches have been formed over these stitch drawing 
ledges 71, the butts of all the sinkers will engage the cen 
ter sinker control cam 82 to be moved inwardly, as in 
dicated in FIGURE 8 and the nebS 7 will thus shed the 
stitches which are cast from the needles N, in the usual 
late 

As the needle cylinder rotates from the position shown 
in FIGURE 8 in a counterclockwise direction, the read 
ing end of the lever 34 moves off of the cam 46 and 
into engagement with the hub portion 149 of the con 
trol gear 142 to thereby release the plunger 100 and 
allow the upper sinker control cam 81 to move inward 
ly to operative position while the group of short butt 
sinkers S are passing the knitting station. Since the 
upper control cam 81 moves inwardly to operative po 
sition while the group of short butt sinkers S are passing 
thereby, none of these short butt sinkers will be moved 
inwardly by the sinker control cam 8 because it it po 
sitioned above the tops of the butts of the short butt 
sinkers, as is clearly shown in FIGURE 12. 

However, when the group of long butt sinkers S (FIG 
URES 9 and 13) pass the knitting station, the upper 
sinker control cam 81 will move inwardly at a point in 
advance of the point at which the short butt sinkers S 
were moved in by the cam 82 to start the knitting of the 
second course. Thus, in this second course the sinkers 
are moved inwardly before the needles are lowered to 
stitch drawing level so that the yarn is drawn down 
over the high stitch drawing ledge 72 and behind the neb 
70, as is shown in FIGURE 13, to form long or large 
stitch loops. Also, during this second course of the leg, 
the conventional needle selector means operates to raise 
alternate needles to shed level and to raise intervening 
needles to tuck level so that when the needles take the 
yarn and pass beneath the stitch cam, alternate needles 
will form long plain stitches and intervening needles will 
form long tuck stitches. 

While this group of long butt sinkers S is passing 
through the knitting station, the reading end of the lever 
135 moves off of the cam 152 and into engagement with 
the periphery of the hub 40 of the gear 142 (FIGURE 
4) to thereby release the lower plunger 19 so that the 
lower sinker control cam 83 will move inwardly to op 
erative position after a portion of this second course has 
been knit. With both sinker control cams 81, 83 in op 
erative position, as shown in FIGURES 10 and 14, the 
upper cam 81 continues to move the long butt sinkers 
inwardly earlier than normal and then the group of short 
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butt sinkers S will be moved inwardly by the lower sinker 
control cam 83 to form long tuck and plain stitches and 
complete this second course of the leg. During the 
knitting of the last portion of this second course and while 
the group of short butt sinkers S is passing the knitting 
station, the cam 147 (FIGURE 3) moves into engage 
ment with the reading end of the lever 134 to thereby 
withdraw the plunger 60 and cause the spring 84 to 
move the upper sinker control cam 81 to withdrawin or. inoperative position. 
The lower sinker control cam-83 will remain inwardly 

to continue to move all of the short butt sinkers Sinward 
ly but the long butt sinkers S will not be moved inward 
ly because the cut-outs 73-therein will allow them to re 
main in an outer position until their butts are engaged by. 
the center cam 82 to start the knitting of the third course 
on the needle beside the first-long butt sinker S. 

shed level and after taking the yarn they form small plain 
stitch loops as they are lowered to stitch drawing level to 
draw the yarn down over the stitch drawing edges 71 in 
front of the nebs 79 of the sinkers. 
sinkers. S are passing through the knitting station, the 
reading end of the lever 35 moves up onto the cam 153 
(FIGURE 4) so that the lower sinker control cam.83 
moves to inoperative position. 

During the knitting of the last portion cf. this third 
course and while the group of short butt sinkers S are 
passing the knitting station, the upper sinker, control cann 
81 is moved to the operative position shown in FIGURE. 
9 by movement of the reading end of the lever 34 off of 
the cam 47 on the hub, 149 of the gear 142 (FIGURE 
3). Then, the upper sinker control cam 82 will be in op-. 
erative position to move the group of long butt sinkers S' 
inwardly earlier than normal and begin the knitting of 
the fourth course on the needle beside the first long butt 
sinker. S". As the long butt sinkers S are moved inwardly, 
by the sinker control cam 31 to begin knitting the fourth 
course, the conventional needle selector means operates 
to raise alternate needles to tuck level and to raise in 
tervening needles to shed level so that when the needles. 
take the yarn and pass beneath the stitch cam, alternate. 
needles will draw the yarn down over the stitch drawing 
ledges 72 to form long tuck stitches while intervening 
needles will draw the yarn-down over the stitch drawing 
ledges 72 to form long plain stitches. This is in contrast 
to the Second course where alternate needles formed long. 
plain stitches and intervening needles formed long tuck 
stitches. 

While the group of long butt sinkers S is passing 
thirough the knitting station to form the leading-end of 
this fourth course, the reading end of the lever 35 moves 
off of the can 153 and into engagement with the periphery 
of the hub 140 of the gear 42. (FIGURE 4) to thereby 
release the lower plunger 101 so that the lower sinker 
control can 33 will move inwardly to operative position. 
With both sinker control cams 81, 83 in operative posi 
tion, as shown in FIGURES 10 and 14, the group of short 
butt sinkers S will be moved inwardly by the lower sinker 
control cam 83 to form long tuck and plain stitches and 
complete this fourth course of the leg. During the knitting 
of the last portion of this fourth course and while the 
group of short butt sinkers S is passing the knitting sta 
tion, the can 146 (FIGURE 3) moves into engagement 
with the reading end of the lever 34 to thereby cause 
the upper sinker control cam 84 to move to withdrawn 
or inoperative position. 
The lower sinker control cam 83 will remain inward 

ly to continue to move all of the short butt sinkers S 
inwardly to complete the knitting of this fourth course on 
the needle beside the last short butt sinker but the long 
butt sinkers S' will not be moved inwardly because the 
cut-outs 73 therein will allow their to remain in an outer 
position until their butts are engaged by the center can 

During, 
the knitting of this third course, all needies are raised to 
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82 to thus start the knitting of the fifth course on the 
needle beside the first long butt sinker S. 

The-knitting of the fifth, sixth, seventh and eighth 
courses is identical to the knitting of the respective first 
second, third and fourth courses described above. It is 
to be noted that the gear 142 makes one complete rotation 
with the knitting of each four courses and therefore the 
cycle described in connection with the first four courses is 
repeated and the gear 142 makes a complete revolution 
with each four rotations of the needle cylinder-25through 
out the knitting of the leg of the hose. The control levers 
134, 35 are not shifted during the knitting of the leg 
and remain in alinement with the respective cams i46, 
147, and 152, 153 on the gear 42, as shown in FiG 
URE 2, - 

When the required number of courses have been knit, 
in the leg of the stocking, both sinker control cams 81, 
83 are maintained in inoperative position by movement 
of the lever 129 (FIGURE 6) up onto the heel calm 132. 
and by movement of the lever 121 (FIGURE 7) up onto 
the heel cam 133. While the sinker control cams are. 
held in inoperative position, the heel pocket is knit in the 
usual manner, forming plainstitches by the needles draw 
ing the yarn-down over the stitch drawing ledges 71 of 
the sinkers, while the needle cylinder is reciprocated and 
the needles are widened and narrowed to form the fash 
ioned gussets of the heel pocket in the usual manner. 
Upon completion of the heel pocket, it is the usual prac 

tice to disconnect the needle cylinder from the drive mech 
anism to "shog' the needle cylinder, one-half of a revolu 
tion relative to the drive mechanism so that it is possible, 
to later knit the toe pocket on the opposite side of the 
cylinder and then the looper line will extend beneath the 
foot of the hose. When this is done, the driving mecha 
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nism of the knitting machine including the gear 42, is 
advanced one-eighth of a revolution ahead of the needle, 
cylinder, as compared to the relationship of the driving 
mechanism to the needle cylinder during the knitting of 
the leg. Therefore, it is necessary at this point to change 
the timing of the operation of the sinker control cams 81, 
83 to correspond with the new relationship between the 
needle cylinder and the drive mechanism. 

This changing of the timing of the operation of the 
sinker control cams 85, 83 is accomplished by movement 
of the lever 170 (FIGURE 5) up onto the cam 172 to pull 
on the Bowden wire 73 and shift the two levers 34, 135 
to the left of the position shown in FIGURE 2 so that 
their reading ends then are in position in alinement with 
the respective cams 44, 45 and 150, 51 on the gear 142. 
This shifting of the levers to the adjacent cam rows in 
sures that the alternating long and short stitch loop courses 
will still be started and stopped at the same needle, pref 
erably the needle which forms the wale extending down 
the middle of the back. of the-leg-and beneath the bottom 
of the foot of the hose. 
Then during the knitting of the non-run fabric in the 

foot of the hose, the sinker control canns 8 and 83 still 
operate in the same manner as they operated during the 
knitting of the leg of the hose so that during alternate 
rotations of the needle cylinder the sinkers remain in 
outermost position and the needles form short plain 
stitch loops over the stitch drawing ledges 71 in-front of 
the nebs. 79 of all the sinkers, and then during interven 
ing rotations of the needle cylinder the sinkers are moved 
in and the needies form long tuck and plain stitch loops 
over the stitch drawing ledges 72 behind the nebs 70 of 
all the sinkers. However, during the knitting of the foot, 
the cams 144, 145 (FIGURE 3) and 150, 151 (FIG 
URE 4) control movement of the respective levers 134 
and 135 and operation of the corresponding sinker control 
cams 81, 83. 
As soon as the desired number of courses have been 

knit to form the non-run foot portion of the hose, the 
levers 120, 121 (FIGURES6 and 7) move up onto the 
respective cams 1362. 31 on the auxiliary pattern drum 
125 to thus stop the in and out motion of the sinker. 
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control cams 81 and 83 and the machine again knits plain 
fabric in a few ring courses before knitting the toe pocket. 
With both sinker control cams 8 and 83 in inoperative 
position, as shown in FIGURE 8, the sinkers S and S 
engage and are moved inwardly by the sinker control 
cam 82 so that the needles are drawn down to form 
regular plain stitch loops by drawing the yarn over the 
stitch drawing ledges 7 in front of the nebs 70. The 
toe pocket is then completed in the usual manner by 
reciprocatory motion of the needle cylinder 25 and the 
sinker withdrawing cam 76 (FIGURE 8) acts to with 
draw the sinkers as the yarn is fed to the needles as they 
alternately pass the knitting station in each direction. 
Then the sinkers are moved back inwardly to shed the 
stitch loops by the insert cam 78 in one direction and 
by the sinker control cam 82 as the needle cylinder moves 
in the opposite direction. With the completion of a 
hose, the drum 125 rotates and the lever 7 moves off 
of the cam 172 (FIGURE 5) to shift the levers 134, 
135 back to the position shown in FIGURE 2 before the 
knitting of the leg portion of the nexthose. 

In accordance with the sinker control means of the 
present invention the sinkers are maintained in an Outer 
most position so that the needles form short Stitch loops 
during every other rotation of the needle cylinder and 
then the sinkers are maintained in an innermost position 
during the other rotations of the needle cylinder so that 
the needles form long stitch loops and this repeated oper 
ation is continued throughout the knitting of the non-run 
fabric in the leg and foot of a hose. The levers 120, 
121 (FIGURES 6 and 7) and the corresponding cams 
carried by the auxiliary pattern drum 125 comprise a 
primary pattern control means which is used to main 
tain the sinker control cams 8 and 83 in inoperative 
position during the knitting of portions of the hose, such 
as in the welt, shadow-welt, heel, ring toe courses, toe 
and loopers rounds. The levers 134, 135 (FIGURES 3 
and 4) and the corresponding cams on the races on 
each of the hubs 149 and 141 of the timing gear 142 
comprise a secondary pattern control means which is 
controlled by the primary control means and is operative 
during the knitting of the leg and foot portions of the 
hose to alternately position the sinkers where the needles 
form short stitch loops and then position the sinkers 
where the needles form long stitch loops. The cam 
lever 70 (FIGURE 5) and its corresponding cam com 
prise a shifting means which is operable to change the 
timed relationship of the operation of the sinker control 
cams 81 and 83 relative to rotation of the drive mech 
anism of the knitting machine. 

In the drawings and specification there has been set 
forth a preferred embodiment of the invention and, 
although specific terms are employed, they are used in a 
generic and descriptive sense only and not for purposes 
in limitation, the scope of the invention being defined 
in the claims. - 
We claim: 
1. In a circular hosiery knitting machine having a 

circular series of needles mounted for vertical movement 
in a needle cylinder, drive means for imparting rotation 
to said needle cylinder, sinkers supported for radial 
movement between said needles and cooperating there 
with to form stitch loops, each of said sinkers having 
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a neb with a low stitch drawing ledge in front of said . 
neb and a high stitch drawing ledge behind said neb, 
and a sinker cap having sinker cam means normally 
being operable upon said sinkers to position the same 
where said needles form short stitch loops over said oW 
stitch drawing ledges, the combination therewith of 

(a) a pair of sinker control cams supported in said 
sinker cap and movable between operative and in 
operative positions and when in operative position 
eing operable upon said sinkers to position the same 

where said needles form iong stitch loops over said 
high stitch drawing ledges, 

65 
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4. 
(b) primary pattern control means operatively con 

nected to said movable sinker control cams and being 
operable to maintain said movable sinker control 
cams in said inoperative position during the knitting 
of certain selected portions of the hose, and 

(c) secondary pattern control means operatively con 
nected to said movable sinker control cams and being 
operable to change the position of said movable 
sinker control cams with each rotation of said needle 
cylinder and during the knitting of other selected 
portions of the hose. 

2. In a circular hosiery knitting machine according to 
claim 1 wherein said drive means includes a high speed 
gear and said secondary pattern control means (c) 
includes 

(1) a timing gear supported in driven engage 
ment with said high speed gear, 

(2) cam means carried by said timing gear, and 
(3) a pair of levers being operable by said cam 
means and being operatively connected to said 
movable sinker control carns to control the 
movement of said movable sinker control cams 
in timed relationship to rotation of said timing 
gear and said drive means. 

3. In a circular hosiery knitting machine according to 
claim 2 wherein said cam means (2) includes first and 
second cam races for each of said levers, and including 
shifting means operatively connected to said levers and 
being operable to shift the same between the correspond 
ing cam races to change the movement of said movable 
sinker control cams relative to rotation of said timing 
gear and said drive means. 

4. In a circular hosiery knitting machine according to 
claim 3 wherein said first and second cam races for one 
of said levers are fixed on one side of said timing gear 
and said first and second cam races for the other of said 
levers are fixed on the other side of said timing gear. 

5. In a circular hosiery knitting machine having a cir 
cular series of needles mounted for vertical movement in 
a needle cylinder, drive means for imparting rotation to 
said needle cylinder, clutch means interposed between 
said drive means and said needle cylinder and being op 
erable to at times change the driving relationship between 
said needle cylinder and said drive means, sinkers sup 
ported for radial movement between said needles and 
cooperating therewith to form stitched loops, each of said 
sinkers having a neb with a low stitch drawing ledge in 
front of said neb and a high stitch drawing edge behind 
said neb, and a sinker cap having primary sinker control 
can means normally being operable upon said sinkers 
to position the same where said needles form short stitch 
loops over said low stitch drawing ledges, the combina 
tion therewith of 

(a) a pair of sinker control cams supported in said 
sinker cap and movable between operative and in 
operative positions and when in operative position 
being operable upon said sinkers to position the same 
where said needles form long stitch loops over said 
high stitch drawing ledges, 

(b) primary pattern control means operatively con 
nected to said movable sinker control cams and 
being operable to maintain said movable sinker con 
trol cams in said inoperative position during the 
knitting of certain selected portions of the hose, and 

(c) Secondary pattern control means operatively con 
nected to said movable sinker control cams and being 
operable by and in timed relation to said drive means 
to change the position of said movable sinker control 
cams with each rotation of said needle cylinder and 
during the knitting of other selected portions of the 
hose, said secondary pattern control means includ 
ing shifting means operable to change the operation 
of said movable sinker control cams relative to said 
drive means to correspond with a change in the driv 
ing relationship between said needle cylinder and 
said drive means, 
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6. In a circular hosiery knitting machine having a cir 
cular series of needles mounted for vertical movement 
in a needle cylinder, sinkers supported for radial move 
ment between said needles and cooperating therewith to 
form stitch loops, each of said sinkers having a neb with 
a low stitch drawing ledge in front of said neb and a high 
stitch - drawing ledge behind said neb, a first group of 
successive sinkers having short operating butts, a second 
group of successive sinkers having long operating butts, 
and a sinker cap having sinker, cam means normally being 
operable upon the butts of both groups of sinkers to posi 
tion the same where said needles form short stitch loops 
over said low stitch drawing ledges, the combination 
therewith of 

(a) a pair of sinker control cams supported in said 
sinker cap and movable between operative and in 
operative positions and when in operative position 
being operable upon said sinkers to position the 
same where said needles form long stitch loops over 
said high stitch drawing ledges, 

(1) one of said movable sinker control cams being 
positioned above said sinker cam means and 
being engageable with the butts of said second 
group of sinkers, 

(2) the other of said movable sinker control cams 
being positioned below said sinker cam, means 
and being engageable with the butts of said first 
group of sinkers, 

(3) the sinkers of said second group having cut 
outs in alinement with said other novable sinker. 
control cam to prevent engagement with said 
other movable sinker control cam, 

(b) primary pattern control means operatively con 
nected to said movable sinker control cams and being 
operable to maintain said movable sinker. control 
cams in said inoperative position during the knitting 
of certain selected portions of the hose, and 

(c) secondary pattern control means operatively con 
nected to said movable sinker control cams and being 
operable to change the position of said movable 
sinker control with each rotation of said needle 
cylinder and during the knitting of other selected 
portions of the hose. 

7. In a circular hosiery knitting machine having a cir 
cular series of needles mounted for vertical movement 
in a needle cylinder, drive means for inparting rotation 
to said needle cylinder, clutch means interposed between 
said drive means and said needle cylinder and being op 
erable to at times change the driving relationship between 
Said needle cylinder and said drive means, sinkers sup 
ported for radial movement between said needles and 
cooperating therewith to form stitch loops, each of said 
sinkers having a neb with a low stitch drawing ledge in 
front of said neb and a high stitch drawing, ledge behind 
said neb, a first group of successive sinkers having short 
operating butts, a second group of successive sinkers 
having long operating butts, and a sinker cap. having 
sinker cam means normally being operable upon the butts 
of both groups of sinkers to position the same where said 
needles form short stitch loops over said low stitch draw 
ing ledges, the combination therewith of 

(a) a pair of sinker control cams supported in said 
sinker cap and movable between operative and in 
operative positions and when in operative position 
being operable upon said sinkers to position the same 
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5. 
where said needies form long stitch loops over said 
high stitch drawing ledges, 

(1) one of said movable sinker control cams being 
positioned above said sinker cam means and 
being engageable with the butts of said second. 
group of sinkers, 

(2) the other of said movable sinker control cams 
being positioned below said sinker cam means. 
and being engageable with the butts of said first. 
group of sinkers, 

(3) the sinkers of said second group, having cut 
outs in alinement with said other movable sinker 
control cam to prevent engagement with said: 
other movable sinker control cam, 

(b) primary pattern control means operatively con 
nected to said movable sinker control cams and being 
operable to maintain said movable sinker control 
cams in said inoperative position during the knitting 
of certain selected portions of the hose, and 

(c) secondary pattern control means operatively con 
nected to said movable sinker control cams and 
being operable by and in timed relation to said drive 
means to change the position of said movable sinker 
control with each rotation of said needle cylinder and 
during the knitting of other selected portions of 
the hose, said secondary pattern control means in 
cluding shifting means operable to change the op 
eration of said movable sinker control cams relative 
to said drive means to correspond with a change in 
the driving relationship between said needle cylin 
der and said drive means. 

8. In a circular hosiery knitting machine having a ro 
tatable needle cylinder, a circular series of needles sup 
ported for vertical movement in said cylinder, a single 
knitting station, sinkers having a neb with a low stitch 
drawing edge in front of said neb and a high stitch draw 
ing ledge behind said neb, and said sinkers being radially. 
movable relative to said needles at said knitting station, 
the combination therewith of 

(a) cam means at the knitting station operable during 
alternate single rotations of said needle cylinder for 
moving the sinkers inwardly relative to the needles 
to position said low stitch drawing ledges in oper 
able position relative to the needles, whereby when 
the needles draw the yarn, the same wiii pass over 
said low stitch drawing ledges in front of said nebs 
to form short stitches, 

(b) cam means at the knitting station operable during 
intervening single rotations of said needle cylinder 
for moving the sinkers inwardly relative to the nee 
dies to position said high stitch drawing ledges in 
operable position relative to the needles, whereby 
when the needles draw the yarn, the same will pass 
over said high stitch drawing ledges behind said nebs 
to form short stitches. 
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