
6 Sheets-Sheet li Filed April 26, 1948 

Azzue pear 
JOHN J. McDONOUGH 

… ---- 

<??:************?? 

  

  



Dec. 4, 1951 J. J. MCDONOUGH 2,576,962 
CIRCULAR MULTIFEED HOSIERY KNITTING MACHINE 

AND METHOD OF OPERATING SAME 
Filed April 26, 1948 l6 Sheets-Sheet 2 

nn- nnn 
- m --- 

- - 

?? 
? N - 

E 
N è R 

V 

VN 

w 

s 

g 

YA 

s 

s 

JOHN J. McDONOUGH 
22" Melzs az e Zo7-7z ee, Sº 

  

  

  



Dec. 4, 1951 J. J. MCDONOUGH 2,576,962 
CIRCULAR MULTIFEED HOSIERY KNITTING MACHINE 

AND METHOD OF OPERATING SAME 
Filed April 26, 1948 6 Sheets-Sheet 3 

?N. ? ?? a f 

JOHN J. Mc DONOUGH 
& Zzzis a2207-7zee/° 

  

  

  

  

  

  



Dec. 4, 1951 J. J. MCDONOUGH 2,576,962 
CIRCULAR MULTIFEED HOSIERY KNITTING MACHINE 

AND METHOD OF OPERATING SAME 
Filed April 26, 1948 6 Sheets-Sheet 4 

?s 
s 

&yezs aiézarz et/7 

  



Dec. 4, 1951 J. J. MCDONOUGH 2,576,962 
CIRCULAR MULTIFEED HOSIERY KNITTING MACHINE 

AND METHOD OF OPERATING SAME 
Filed April 26, 1948 l6 Sheets-Sheet 5 

R 

R 

g 

s 

S. 

- Zz zvezažo ir 
JOHN J. McDONOUGH 

  

  

  

  

  



Dec. 4, 1951 J. J. MCDONOUGH 2,576,962 
CIRCULAR MULTIFEED HOSIERY KNITTING MACHINE 

AND METHOD OF OPERATING SAME 
Filed April 26, 1948 l6 Sheets-Sheet 6 

JOHN J. Mc DONOUGH 
2. Ze z s azŽže 772 475 

  



Dec. 4, 1951 J. J. MCDONOUGH 2,576,962 
CIRCULAR MULTIFEED HOSIERY KNITTING MACHINE 

AND METHOD OF OPERATING SAME 
Filed April 26, 1948 l6 Sheets-Sheet 7 

H-- SA 

JOHN J. McDON OUGH 

7(r(ta 

  

    

  

  

  



Dec. 4, 1951 J. J. MCDONOUGH 2,576,962 
CIRCULAR MULTIFEED HOSIERY KNITTING MACHINE 

AND METHOD OF OPERATING SAME 
Filed April 26, l948 l6 Sheets-Sheet 8 

JOHN J. McDO NOUGH 
?7 -?zs CzžŽo 7-7ze/s 

??? ??? ???? (??? ???? ??? ??*7 

  



2,576,962 

l6 Sheets-Sheet 9 
oSERY KNITTING MACHINE J. J. McDONOUGH 

NDMETHOD OF OPERATING SAME CIRCULAR MULTIFEED 

Filed April 26, 1948 

Dec. 4, 1951 

JoHN J. McDonouch 

  



Dec. 4, 1951 J. J. MCDONOUGH 2,576,962 
CIRCULAR MULTIFEED HOSIERY KNITTING MACHINE 

AND METHOD OF OPERATING SAME 
Filed April 26, 1948 Il 6 Sheets-Sheet lO 

S 

S JOHN J. Mc DONOUGH 
NN 22. Ze zis a Zeželo Mr Tears/ST 

  



Dec. 4, 1951 J. J. MCDONOUGH 2,576,962 
CIRCULAR MULTIFEED HOSIERY KNITTING MACHINE 

AND METHOD OF OPERATING SAME 
Filed April 26, 1948 l6 Sheets-Sheet ll 

wa 
un 

immo 
Qo 

d 
n 

ene 
samme 

town 

• 

wa 

um 
ur 
He 

na 

s 

as 

-Z72 zVezz. Zo - 
JOHN J. Mc DO NOUGH 

7zs altorvzeze ????? 

  



Dec. 4, 1951 J. J. MCDONOUGH 2,576,962 
CIRCULAR MULTIFEED HOSIERY KNITTING MACHINE 

AND METHOD OF OPERATING SAME 
Filed April 26, 1948 6 Sheets-Sheet 2 

- 772 vernitor 
JOHN J. Mot DoNOUGH 

2y Paz's az ZZo7rrees/as 

  

  

  

  

  



Dec. 4, 1951 J. J. MCDONOUGH 2,576,962 
CIRCULAR MULTIFEED HOSIERY KNITTING MACHINE 

AND METHOD OF OPERATING SAME 
Eiled April 26, 1948 l6 Sheets-Sheet 3 

s 
s 

S SSSSS S S qqSSS ------? ? ??????????? ? 

Z72 Zveza Zor 
JOHN J. McDO NOUGH 

2:/ Žezs azzo77-7z art/as 

  



Dec. 4, 1951 J. J. MCDONOUGH 2,576,962 
CIRCULAR MULTIFEED HOSERY KNITTING MACHINE 

AND METHOD OF OPERATING SAME 
Filed April 26, 1948 l6 Sheets-Sheet 14 

Fitzá. . A 
=== 

e 

Zezuez Zor 
JOHN J. Mc DO NOUGH 

  



Dec. 4, 1951 J. J. MCDONOUGH 2,576,962 
CIRCULAR MULTIFEED HOSIERY KNITTING MACHINE 

AND METHOD OF OPERATING SAME 
Filed April 26, 1948 6 Sheets-Sheet l5 

JOHN J. McDO NOUGH 
7z z Sº Ca. Z Zo ir 7z eeys ??? 

  



Dec. 4, 1951 J. J. M. CDONOUGH 2,576,962 
CIRCULAR MULTIFEED HOSIERY KNITTING MACHINE 

AND METHOD OF OPERATING SAME 
Filed April 26, 1948 l6 Sheets-Sheet le 

JOHN J. Mc DO NOUGH 
?? 7a zor azaar-reet/s 

  



Patented Dec. 4, 1951 2,576,962 

UNITED STATES PATENT OFFICE 
2,576,962 

CIRCULAR MULTIFEED HOSERY KNT 
AND METHOD OF 

OPERATING SAME 
John J. McDonough, Belmont, N. H., assignor to 

Scott & Williams, incorporated, Laconia, N. H., 
a corporation of Massachusetts 
Application April 26, 1948, Serial No. 23,284 

TNG MACHINE 

58 Claims. 

This invention relates to circular multi-feed 
hosiery knitting machines and method of op 
erating Same, and more particularly to such 
machines when adapted to knit at a plurality of 
feeds on both rotary and reciprocatory move 
ments of the needle or the cam cylinder. On 
modern fine-gauge, high-speed, circular knitting 
machines for making ladies' hosiery, only the 
sheerest yarns are used. The resulting exact 
ing conditions tend to slow down production and 
to decrease the speed of the machine. These 
factors cause an increase in cost, while the needs 
of the times are increased production and lower 
costs. 
According to my invention, the needs of the 

times are met by a basic reselection and re 
arrangement of the fundamental parts of the 
circular knitting machine, so that for the first 
time, an entire stocking can be knit on a multi 
feed basis, starting from the bare needles, mak 
ing an automatic inturned welt and making the 
heel and toe With gussets. Where I speak of 
guSSet heels and toes, I refer to heels and toes 
in which Some Segments are united by a single 
sided Suture. One of the difficulties in multi 
feed knitting throughout is the necessity for 
changing yarns. In knitting fine-gauge hosiery 
it is essential to change yarns. For example, it 
is desirable to use relatively heavy yarns in the 
Welt, heel and toe, and to use relatively light 
yarns in the leg and instep. The difficulty is 
much increased when it is desired to make re 
ciprocatory knitting by multi-feed. It should be 
understood that my invention is useful not only 
when making circular knit hosiery on the ordi 
nary machine with a single cylinder or in multi 
ple or inverted cylinder machines, but also when 
making a stocking of split foot fabric. While 
the invention will be described in an embodiment 
where the needle cylinder revolves, it should be 
understood that many of its features are equal 
ly applicable to circular machines with revolv 
ing can cylinders. 

It is characteristic of the multi-feed circular 
knitting machines made in accordance with my 
invention that they contain a movable raise can 
adjacent to one of the center stitch cams adapte 
ed to raise needles going under that center stitch 
cam in order that they may knit at a side stitch 
cam and that the raise cam is withdrawn during 
the making of the Welt of the stocking in order 
that some or all of the needles may temporarily 
take a non-knitting path at at least one center 
stitch cann. It will be noted that this makes it 
possible for the cams to remain stationary 

(C. 66-4) 
2 

and unchanged during the make-up of the stock 
ing. 
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Machines made in accordance with my in 
vention may have a novel juxtaposition and 
shaping of needle and sinker cams and throat 
plates which, in cooperation with the movable 
raise can, make it possible to knit multi-feed in 
rotary and reciprocatory knitting in integral 
Succession throughout. In the embodiment 
shown and described, the machines are adapted 
to make an entire stocking multi-feed starting 
up from the bare needles, making an automatic 
inturmed Welt and gusset heel and toe with yarn 
changes. 
In the drawings: 
Figure 1 is a developed view of certain parts 

of a Scott & Williams machine adapted to make 
two-feed ladies' hosiery according to my inven 
tion, including the throat plates and the needle 
and pattern jack butt paths. The cams shown 
in dotted lines are movable; 

Figure 2 is a developed view of the needle can 
ring and throat plates of Fig. 1, showing the 
adjustment of the parts when the machine is 
starting up from the bare needles during the 
half revolution before the yarns have started to 
knit, the arrow indicating the direction of move 
ment of the needles; 

Figure 3 is another developed view of the same 
can ring, showing the relations of the parts dur 
ing the first three and one-half revolutions after 
yarn begins to be fed (i. e., the make-up), the 
arrow indicating the direction of movement of 
the needles; 

Figures 4, 5 and 6 are similar views showing 
the relation of the parts after the make-up; dur 
ing the welt and leg; and during transfer, respec 
tively; 

Figure 7 is a plan view of the transfer jack 
dial, dial make-up and transfer cams adapted to 
cooperate with the cams of Figs. 1 to 6. 

Figure 8 is a perspective phantom view of the 
fabric resulting from Figs, 2 to 6 during welt 
transfer; 

Figure 9 is an inverted plan view of the sinker 
cap carrying the sinker retracting cams used in 
connection with the needle cams shown in Fig. 1; 

Figure 10 is a view in vertical sections of the 
inverted sinker cap of Fig. 8, taken on the line 
0-0 of that figure; 
Figures 11 and 12 are views in side elevation 

of a sinker, needle and fabric; Fig. 11 showing 
them when the needle is riding over the hump om 
the top center can in Fig. 1 with the sinker re 
tracted; and Fig. 12 showing them after the 
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needle has been lowered again by the dropper 
levelling can 

Figure 13 is a plan view of the transfer jack 
dial of my machine showing Some jack butts and 
the special slackening can for the Second throat 
plate in action during make-up, the single 
headed arrow showing the direction of movement 
of the transfer jacks and also the direction of 
movement of the floating ring which moves the 
special slackening cam into action; 

Figure 14 is a view in perspective of the Sinker 
cap and dial showing the parts for moving the 
special slackening can of Fig. 13. The parts are 
in the same position as in Fig. 13; 

Figure 15 is a perspective view of the bedplate 
of my novel machine, showing the connections 
from the pattern chain to a special sinker slack 
ening can and to the Switch cans for the 
needles; 

Figure 16 is a partial view of the two controls 
from the main pattern drum of my machine for 
the connections of Fig. 15; 

Figure 17 is a view in elevation of tripping 
means for the loop slackening means, this being 
controlled from the crank shaft of the machine; 

Figure 18 is a developed view of the needle 
butts, knitting cams and part of the sinker cam 
cap of the needle of Fig. 1, the parts being shown 
on the last rotary or forward movement of the 
needle cylinder before beginning reciprocatory 
kmitting to make the toe, as indicated by the 
arrow, the first of the group of inactive needles 
raised by the switch can being shown rising over 
the hump on the center stitch can and raising 
the fabric above the nebs of the adjacent sink 
ers; 

Figure 19 is a partial view similar to Fig. 18, 
showing only part of the knitting cams and 
needles, the needles moving on a forward stroke 
after reciprocatory knitting has commenced, the 
two leading active needles being shown in the 
act of rising out of action om a marrowing or 
up-pick before knitting; 

Figure 20 is a view similar to Fig. 19, taken 
while the needles are moving in the reverse di 
rection, as indicated by the arrow; 
Figure 2 is a view similar to Fig. 18 taken 

while the needles are moving in the reverse di 
rection, as indicated by the arrow, showing the 
first needles of the inactive group passing above 
the hump, 

Figure 22 is a developed view of the cam ring, 
throat plates and needle butts of the same ma 
chine, showing the path of the needles on the 
first stroke in reciprocatory knitting where the 
dropper pick is in action, the arrow showing the 
direction of movement of the needles; 

Figures 23 to 26 are diagrammatic views look 
ing from the inside of the needle cylinder of fab 
ric being formed on the needles during recipro 
catory knitting om my two-feed machine where 
the end needles are raised in pairs producing tie 
across yarns. The figures show the making of 
four successive courses. Fig. 23 shows the fab 
ric after a stroke of the needles in the counter 
clockwise or rotary direction, with needles N1, N2 
raised out of action by the up-picks on the next 
or reverse stroke after knitting at both feeds (see 
arrow) ; Fig. 24 shows the condition of the fabric 
and needles after knitting at the left-hand feed 
on the reverse stroke; Fig. 25 shows the condi 
tions after knitting at both feeds on this stroke 
with the tie-across yarns appearing opposite 
needles N, N.; and Fig. 26 shows the situation 
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4. 
after one feed has knit on the next forward or 
rotary stroke; 
Figure 27 is a perspective view of the mecha 

nism om the bedplate of the machine for chang 
ing the rate of picking needles Out of action from 
two needles to One needle, or vice versa; 

Figure 28 is a detail view in perspective of an 
up-pick post such as used in Fig. 2; 

Figure 29 is a perspective view similar to Fig. 
28 but of a modified make-up in accordance with 
my invention in which the transfer jacks are not 
projected until the fifth course. The dotted out 
line indicates a Welt presser, 

Figure 30 is a diagram showing in Solid lines 
the angles of the yarns from the two throat 
plates at the end of an oscillation. The dotted 
lines indicate the angles of the yarns while the 
active needles are drawing yarn at both feeds 
and the dot-and-dash line the angles of the 
yarns when drawing from the first feed has 
stopped at that feed and is about to stop at the 
Second feed; 

Figure 31 is a perspective view of a throat plate 
and a needle being picked up, showing the latch 

5 riding above the bevel of the throat plate; 
Figure 32 is a perspective view of a throat plate 

from a different angle showing the needle of Fig. 
31 after it has passed beyond the throat plate 
and its latch is in contact with the usual latch 
opener; 

Figure 33 is a skeleton side elevation of a throat 
plate showing a depending lip or latch guard 
while 

Fig. 34 is a diagram of a needle arrangement 
in connection with which the invention will be 
described. 
For the last half century of the circular knit 

ting machine art, the most valuable space on the 
machine has been the circle represented by the 
periphery of the needle cylinder. It is only 
around this circle that the needle movements can 
be affected and in that 360' must be placed 
everything directly affecting the needles or sink 
ers. Some inventions are primarily concerned 
with the interconnecting of the connections for 
the parts directly affecting these knitting ele 
ments, and such inventions have an interesting 
cyclic history. However, the present invention 
concerns a quite radical rearrangement and 
manipulation of the elements right at the periph 
ery, and in that sense it is a fundamental inwen 
tion. 

General construction 

The invention will be shown and described 
embodied in the Well-known Scott & Williams 
model K circular hosiery machine for making 
ladies' hoslery. That machine has a revolving 
needle cylinder with independent latch needles 
and independent sinkers with stitch-holding 
nebS, as well as transfer jacks. This machine 
is adapted to start up from the bare needles mak 
ing a selvedge and to make an automatic in 
turned welt and also to knit in both rotary and 
reciprocatory movements in the making of a 
stocking. Characteristically, the machine knits 
only one course per revolution of the machine, 
which, of course, is a great limitation on the 
amount of fabric that can be manufactured by 
the machine in a given time. Many efforts have 
been made heretofore to increase the production 
by incorporating two or more feeds in the ma 
chine and using them during rotary knitting. 
Efforts have also been made recently to build a 
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multi-feed machine for ladies' hosiery in which 
a multiplicity of feeds are used during reciproca 
tory knitting, but in no instance of which I am 
aware has a circular machine been designed in 
which a lady's stocking could be knit multi-feed 
throughout. 

I have been able to achieve this and yet so ar 
range and shape the parts that the changing of 
yarns by pivoted fingers in throat plates can be 
obtained. I have shown only two such fingers 
in each throat plate in the drawings but it will be 
obvious that more can be used if desired. I have 
been able to do this changing of yarns in spite of 
the multi-feed reciprocatory knitting in the heel 
and toe. The changing of yarns is essential in 
the extremely fine gauges of stockings produced 
on the modern circular hosiery knitting machine 
Such as 75 gauge etc., and using such very fine 
yarn as 10 demier mylon. 
My machine is further able to start up from 

the bare needles and to produce an automatic 
turned Welt. Hereafter, where I refer to making 
up it should be understood that I include not 
only starting up from the bare needles but also 
the placing of bights of yarn on transfer jacks 
as the first stage in the manufacture of auto 
matic turned welts. 
Many complications have arisen in designing 

a machine with these characteristics adapted to 
run at the high speed of 200 revolutions a min 
ute demanded of modern machines. To accom 
plish all this on an all-multi-feed basis gives rise 
to tremendous difficulties. The concatenation of 
movements arising from the long-established Se 
quence of knitting successive stitches in a wale 
on the same needle in successive courses at the 
same point in the machine had to be eradicated 
completely in order to establish the horizontal 
course sequence arising from the placing of a 
multiplicity of knitting points around the needle 
circle and using them in succession throughout 
the entire stocking. This destruction of estab 
lished concatenation has been particularly dam 
aging in the make-up and welt of the stocking, 
as well as in reciprocatory knitting and in the 
making of what are called gusset heels and toes. 
As a result, my invention concerns not only the 
rearrangement of all the cams affecting the nee 
dles, particularly at or near the knitting wave, 
but also a number of novel arrangements of cans 
for handling the sinkers and needles to avoid 
destructive interaction. I provide the necessary 
new interactions principally during the make-up, 
welt and reciprocatory knitting. The various 
changes and the manner in which they coordinate 
to produce the result above referred to will be 
set forth after a brief statement of the general 
construction of the machine. 
Many basic parts of the machine are un 

changed from the above-mentioned Scott & Wil 
liams model K machine, the needle cylinder 
260 rotating or reciprocating inside of the can 
ring 27 in which the butts of the needles N are 
controlled (see Fig. 15). The cam ring and nee 
dile cylinder are supported in the bedplate and are 
driven from the standard driving parts. As here 
tofore, the machine is under the general con 
trol of a pattern chain 85 which, in turn, operates 
a main pattern drum 20 (Figs. 16 and 17). On 
the surface of the main pattern drum are drun 
cams 50, 502, 503, etc., whose indications are 
transmitted by means of the usual thrust bars 
46, 462, etc., to the region of the bedplate, 
whence they are distributed around the needle 
cylinder 260 and cam ring 27 to cause the nec 
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6 
essary changes in manipulations of the knitting 
elements of the machine. The usual web-hold 
ing sinkers S carried on the upper end of the 
needle cylinder 260 are controlled in their inde 
pendent radial movement by their butts which 
contact cams on the inside of the usual sinker 
cap 300. There are the usual sinker spring bands 
740 (Fig. 9). The sinkers have the usual nebs 
W0 for holding the fabric down when the needle 
is rising through the stitch. The transfer jacks 
T are carried in a dial located axially opposite 
the upper end of the needle cylinder, this dial 
including the necessary cams for actuating the 
transfer jacks in the novel manner hereinafter 
Set forth. 
In order to obtain the necessary selection of 

needles for my novel all-multi-feed knitting of a 
lady's stocking starting from the bare needles 
and with the automatic inturned welt, I prefer 
to employ a pattern jack system such as shown 
in the U. S. Patent to Ivan W. Grothey No. 
1,678,385, dated July 24, 1928. As can be seen 
in Fig. 1 of the drawings of the present applica 
tion, this system has pattern jacks 736 whose 
coming into action is initiated from the main 
pattern drum, the pattern chain, or a trick wheel, 
as desired. Short or intermediate jacks 732 lo 
cated above the pattern jacks are adapted to 
transmit selections to the needles at appropriate 
times. Both pattern and short jacks are located 
in the cylinder slots which contain the needles 
N themselves. The yarns are shown fed to the 
needles by pairs of pivoted yarn fingers FRP, FR, 
FL, FL from two throat plates 560, 56, whose 
exact construction, location and interaction with 
the other parts are hereinafter set forth. It 
should be understood that while I will show and 
describe my invention embodied in a machine 
having only two feeds, the invention is equally 
applicable to a machine having a greater number 
of feeds or knitting points. Except as specifical 
ly limited in the claims or specification, my de 
scription should be so understood. 

Knitting caim group 
The knitting cams in the ordinary revolving 

needle cylinder independent needle hosiery knit 
ting machine include the stitch and associated 
cams. They are sometimes described as the 
"can box,' but they will be referred to in the 
present specification as the knitting cam group. 

Since the knitting wave in the sinkers must 
bear a trailing relation to the draw-down points 
of the stitch cams, it is necessary to Oscillate 
the sinker cam cap 300. This oscillation is known 
as the "throw.' In order that this throw may 
not be greater than necessary, and for other rea 
sons, the stitch cams of my multi-feed machine 
are kept as close together as possible and the 
functions of the cams are somewhat changed. I 
have found it possible to get my cam group in 
a space only about 50% greater than the length 
of the cam group of the Scott & Williams model 
K single-feed automatic inturned welt machine 
(see Robert W. Scott Patent 1282,958, dated Oc 
tober 29, 1918). This increase in length is due 
principally to the necessity for having side raise 
cams adjacent the double center knitting can 
and to the length of the bottom of the double 
center stitch cam as described in the paragraphs 
immediately following. 

In my novel machine, I provide a plurality of 
throat plates equal in number to the number of 
feeds. In the machine shown in the drawings, 
the so-called auxiliary throat plate 560 appears 
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at the left side of the figures of the drawings 
while the regular throat plate 56 is at the right 
hand side. Owing in part to the totally differ 
ent functions of the knitting cams above referred 
to, the cams bear different relations to the Wari 
ous knitting waves at different times. By this 
I mean that the stitch-drawing point of a knit 
ting cam always follows or trails the throat plate 
from which it receives yarn. As a result, the 
knitting of a multiplicity of courses from those 
same two throat plates in first the rotary direc 
tion and then the reciprocatory or reverse di 
rection requires that the throat plates cooperate 
with different stitch cam surfaces according to 
the direction in which the needle cylinder is 
turning. I therefore provide one more Stitch 
drawing cam or two more draw-down or stitch 
drawing surfaces than there are throat plates in 
the two-feed mechanism shown. According to 
my invention there are one-half as many throat 
plates as there are stitch-drawing surfaces. I 
so arrange the parts of my machine that the 
leading stitch-drawing cam on each direction of 
movement is adapted to act as a clearing can 
when it is the leading stitch cam, but draws 
stitches when it trails. Specifically, in the en 
bodiment shown in the drawings the can box or 
group has an intermediate or center stitch can 
50 of unique design, and left and right-end stitch 
cams 360 and 36 associated therewith, one on 
either side. This cam 50 is a double one slop 
ing downwardly toward the center from each 
side. The two slopes 5, 52 are both at about 
45° from the horizontal and each Slope con 
stitutes an operating or stitch-drawing face. 
the example to be described the faces happen to 
be in fixed radial relation to each other though 
this is not essential to my invention. These two 
can or stitch-drawing surfaces 5, 52 do not 
meet at the bottom of the cam but each termi 
nates at a separate point 53 or 54. The two 
points are separated from each other a distance 
equal approximately to say the width of Seven 
or eight needles as they are mounted in the 
needle cylinder. For example, in a 400-needle, 
3%' cylinder machine, these two points would 
be approximately 4 of an inch apart. In the 
stitch cam of the ordinary single-feed Scott & 
Williams model K machine, the back face of the 
cam, i. e., the raising side, is sloped only about 
23° from the horizontal. This gives time for 
the sinkers to be reinserted after the draw-down 
point to hold the stitches down by means of the 
nebs of the sinkers before the friction. On the 
rising needles can force the fabric above the nebs 
of the sinkers. However, in the new double 
stitch cam both those sloping surfaces must be 
used as stitch-drawing surfaces, so each face 
is of necessity close to 45° from the horizontal. 
Since with the double stitch cam the rising face 
of necessity is close to 45° from the horizontal, it 
follows that the needles rise faster than in a 
single-feed machine, and "unhooking' of the 
stitches sometimes occurs. The separation of 
the two points 53, 54 relieves this by giving the 
sinkers time to come in and hold the Stitches 
down before they get above the nebs. With 
these separated points the first point met acts 
as the draw-down point and the second point 
met acts as the knocking-over point. It will be 
noted that the second point is located after the 
knitting has left the "robbing' area, which is 
normally considered as existing immediately after 
the draw point. The relief on the bottom of the 
main stitch cam between the two points 53 and 
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54 is a further development of the high-speed, 
fine-gauge art. It has been found that in knit 
ting fine gauges at high speed with filme yarns, 
any infinitesimal increase downwardly between 
the two points might cause cutting of the yarn. 
The bottom of the can has, therefore, been 
shown relieved between the two points. In order 
to be sure the needles do not by any chance fail 
to take advantage of this relief, a hump 55 has 
been put on the bottom center cam 56 directly 
underneath the double-pointed Stitch cam So that 
the needles necessarily have to give some relief 
to the yarn. It will be noted that the needles, 
in passing under the second point after a slight 
relief, bring the stitches back to the draw-point 
level momentarily, tending to make uniform 
again any irregularities which may have occurred 
since the first draw point was passed. The dou 
ble stitch cam 50 also has shoulders 57, 58 on 
each side above the stitch-drawing faces 5t, 52 
which serve as a check or cover cam when the 
needles are rising. This prevents the needles 
jumping over the next stitch cam. 
One of the great difficulties in starting the 

make-up from the bare needles in fine-gauge, 
modern machines making ladies' hosiery with an 
automatic inturned Welt arises from the high 
speed of the machine. Other difficulties tied in 
to this are the necessity for special sinker pres 
sures at Special times on special Stitches and the 
necessity for the utmost simplicity in the move 
ments of the parts which control the needles 
and sinkers. I have invented a combination of 
parts which are concatenated with the other re 
quirementS of the make-up and Welt in the Sim 
plest possible way and which actually simplify the 
knitting manipulations as compared to the old 
single-feed nake-up. I will describe each of 
these features separately, 

Makce— up carmas 

It is of the greatest importance in high-speed 
knitting that the knitting cams be undisturbed 
throughout the make-up. I have also found it 
to be essential that the motions of the cams af 
fecting the needles be simplified. AS One elle 
ment in this picture, the following should be 
noted with regard to the right-hand feed or 
throat plate 56 and the left-hand feed or throat 
plate 560. The make-up and welt are produced 
while the machine is turning in a rotary or for 
ward direction, i. e., counter-clockwise. Thus 
in Fig. 1 the needles are moving from right to 
left, which is in the rotary direction. At this 
time the right-hand throat plate 56 is feeding 
yarn in a trailing manner to the needles at the 
main double Stitch can 50 while the left-hand 
throat plate 560 is feeding its yarn in a trailing 
manner to the left-hand stitch cam 360. On 
forward movements, the right-hand stitch cam 
36 acts as a clearing can and to bring needles 
to the double stitch cam at two levels. I so ar 
range the other parts of the machine that 
throughout the entire start-up and also the make 
up, the machine will knit at the right-hand or 
first throat plate 56. Also the transfer jacks 
will take their bights of yarn at this feed. At 
the left-hand throat plate 560 all the needles 
will knit throughout the entire make-up and welt 
knitting operation. There is absolutely no move 
ment of the three knitting cams during the start 
up or make-up or the making of the welt. This 
is of great advantage. 

It is important that the machine be able to knit 
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multi-feed throughout the entire stocking. This, 
coupled with the desirability of putting an auto 
natic welt on the stocking and doing it without 
changing the stitch can adjustment, makes a 
complex problem because of the necessity for 
knitting in a reciprocatory manner as well as 
rotary. My solution is highly satisfactory in op 
eration and comparatively simple. In the first 
place I arrange my means for making the spe 
clal needle selection during rotary knitting at one 
feed while allowing other feeds to knit multi-feed. 
For this purpose selected needles take a non 
kmitting path at the selected feed. In the par 
ticular embodiment shown this involves permit 
ting needles apwroaching the double stitch can 
in the forward direction to do so at two levels. 

For this purpose I provide a raise cam which 
is movable. Two raise cams 352 and 353 are 
shown at the bottom of the double cam 50-one 
On each side of it. For the embodiment shown 
I use the right-hand raise cam 353, namely, the 
One between the double cam and the leading 
stitch cam 36 in the forward direction. By re 
tracting this raise cam, needles can safely pass 
under the stitch cam 36 and the machine start 
up multi-feed from the bare needles or make a 
turned welt multi-feed. 

I will now describe one set of parts which make 
it possible to cause the dividing of the needles 
before the main double stitch can 50 during the 
make-up and the welt. Referring to Fig. 1 of 
the drawings, it will be noted that when the 
needles approach the knitting cam group at the 
normal level 30 they ride up the upper face of the 
right-hand stitch cam 36. Thus they are 
cleared preparatory to taking yarn and riding 
down the right-hand operating face 5 of the 
double stitch can 50. When it is desired to di 
vide the needles for the start-up or welt, it is 
merely necessary to insert a dividing cam 382 
located just in advance of the right-hand stitch 
cam 36. Operating by butt selection the cam 
can direct alternate needles to the down-face of 
the right-hand stitch cam which will guide them 
under the cam so that they neither clear nor 
take yarn. On continued rotation of the needle 
cylinder they will meet the remaining needles 
again at the point 53 at the bottom of the operat 
ing face 5 of the double stitch can 50. It will 
now be seen that while each needle makes a 
stitch in every second course, i. e., at the sec 
ond feed, every second wale has a float of yarn 
rather than a Stitch made at the first feed. I 
take advantage of these facts in two ways. In 
the first place, I use them for a non-ravelling 
start-up. In the second place, I use them to as 
sist in the rest of the make-up. This is done 
by using them to provide the bights of yarn for 
the inturned welt. By concentrating all these 
activities in advance of the first or right-hand 
knitting point, I find it possible to get the nec 
essary manipulations of the transfer jacks with 
out in any way affecting the length of the can 
box or disturbing the length of Stitch drawn at 
either feed. This leaves the machine in a good 
position to take care of the special stitch tension 
adjustments necessary in connection with the 
Sinkers at these particular stages of the knitting 
--all as will be hereinafter described. Further 
more, it leaves the machine in a good position to 
permit transfer of the bights Of yar?n back to the 
needles when turning the welt. 
By the preferred construction now to be de 

scribed, the function of the dividing cam 382 can 
be simplified. This preferred embodiment pro 
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vides greater flexibility in the choice of the 
needles to be divided and also moves the selection 
of needles even further from the knitting cams. 
At this particular stage of the knitting the 
needles are approaching the knitting cams at the 
normal level 30. With this preferred arrange 
ment of cams the first movement of needes oc 
curs some distance before the dividing cam 382 
is reached. It consists of a raising of selected 
needles to a level somewhat higher than the nor 
mal level 30. This is obtained by use of a pattern 
jack and short jack selection made by a trick 
wheel such as shown in the Ivan W. Grothey 
patent above referred to, or any other pattern 
jack means. It is also possible to select jacks 
from the main pattern drum 20 by having a 
thrust rod control the selector lever. This lever 
Selects the pattern jacks which are not to ride 
up the raising cam 4. Referring to Fig. 1 of 
the present application, pattern jacks T36 not 
Selected by the selector lever (not shown) raise 
every Second needle. This action is caused in 
the first instance by a pattern jack raising cam 
T4 shown in the lower right-hand corner of the 
the figure. This raises every jack not pushed 
back out of its path by the selector lever. These 
jacks in turn raise the short jacks 732 and the 
corresponding needles N. 
At the upper end of the pattern jacks is an 

upwardly facing shoulder 29 and as the pattern 
jacks reach the top of the raising cam 74, the 
shoulders on the upper ends of the jacks engage 
against the lower descending face 742 of the 
Special separating cam 43 located at a point just 
after the raising cam 74. This separating cam 
T43 has a rising face T44 joining the upper end 
of the lowering face T.42 and owing to the fact 
that the shoulders 729 on the upper ends of the 
pattern jacks are slightly below the lower ends 
of the short jacks, the butts of the short jacks 
732 engage against the rising face T44 of the 
separating cam and continue their ascent. The 
pattern jacks 36 riding down the lowering face 
42 of the separator cam are returned to their 

original level for Subsequent reselection. 
When the short jacks 732 reach the top of 

the rising face T44 of the separator cam, they 
meet the short jack lowering cam T46 which 
draws them down away from their needles. At 
their maximum height, however, the short jacks 
have raised the needles to a level where their 
butts are just above the right-hand stitch can 
36. I have found that the dividing of the 
needles for the start-up and throughout the 
make-up in its entirety can all be easily initiated 
by this pattern jack selection. With this ar 
rangement the only function of the dividing cam 
382 is to lower Such needles as were not raised 
by pattern jack selection from the normal level 
30 to a point where they will pass under the 
right-hand stitch cam 36. This set-up of the 
pattern jack selection may be controlled from 
the main pattern drum 120. Since the main 
pattern drum is customarily advanced once every 
four revolutions of the needle cylinder when 
called for by lugs on the pattern chain, it 
follows that the selection can be kept up for four 
revolutions of the machine or any multiple there 
of, with great ease. In fact, it is convenient at 
one stage of the knitting of the welt to let all 
of the needles be raised by the pattern jacks (see 
Fig. 4). This can be done conveniently from a 
pattern drum control of the pattern jack selec 
tion by holding the Selector lever out of action 
so that all jacks ride up cam T. 
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In Fig. 8 I have shown the laying of the bights 
of yarn on the transfer jacks T taking place at 
the second revolution of the machine. It is at 
this time that the transfer jacks T are projected 
by a cam 291 (Figs. 7 and 13). When it comes 
time for the transfer jacks to be projected again 
to give their bights of yarn back to the needles, 
they are projected by a transfer projecting cam 
296 shown in the same figures. In both instances 
the return of the transfer jacks to their radially 
inward position clear of the needles is caused 
by other cam surfaces in any usual manner. It 
is while these transfer jacks T are projected by 
the make-up projecting cam 297 that the needles 
are passing down through the knitting wave at 
the double stitch can operating surface 5 for 
the second time. Therefore When the transfer 
jacks are retracted the bights of yarn are held 
until returned to the needles at the transfer. I 
prefer to have the dividing cam 382 inserted be 
fore the feeding of yarn begins-a matter of say 
half a course (Fig. 2). As a result, after Seven 
courses of the make-up have been completed, 
the turning of the main pattern drum provides 
an opportunity to withdraw the dividing cam 382 
from the path of the needles, thus allowing all 
the needles to knit at both feeds thereafter. The 
condition of the cams and the paths of the needle 
butts after this change has occurred is as shown 
in Fig. 5. 
When transferring the bights of yarn from 

the transfer jacks back to the needles it is nec 
essary to project the jacks over the desired nee 
dles while the latter are low so that the needles 
thereafter can be raised through the jacks. For 
this purpose I have a cam 23 located at a point 
Shortly after the double knitting wave to lower 
all the needles from the normal level 3 to the 
low level C for transfer. When thus lowered 
by the special cam 23, the needles remain at the 
low level until they meet an upstanding project 
ing cam 4 in the main cam path which raises 
back to the normal level 30 all needle butts that 
meet it at the low level C. This projecting cam 
4 is located at a point intermediate the point 
of division of the nake-up and the right-hand 
stitch cam 36. Actually only every second nee 
dle lowered to the low level C by cam 23 will 
reach the levelling cam 4 because when the nee 
dies pass the division point for make-up they 
also pass the division point for transferring. In 
other Words, the operation of pattern jack Select 
ing which is used for both make-up and trans 
fer will take every other needle from the low 
level C up past the normal level 30 to the clear 
level. Such needles Will pass over the top of the 
right-hand stitch can 36. It is between the 
time that these pattern jack raised needles reach 
the clear level and the time the remaining nee 
diles reach that clear level that the transfer jacks 
are projected. The point where the needles will 
begin to be projected through the jacks is at can 
4. The needles which went to the clear level 
by virtue of being raised by the pattern jacks are 
the ones between which the transfer jacks are 
projected. When the transfer jacks are re 
tracted they leave the bights of yarn on the nee 
dles. 

Transfer jack tension relief 

Turning now to the matter of tensioning of the 
fabric at various points in the make-up, it is 
noted that on the ordinary single-feed model K. 
Scott & Williams machines it has been necessary 
to knit a second course on alternate needles after 
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the course where the bights of yarn are placed 
On the transfer jacks, in order not to put too 
much strain on the loops held by the transfer 
jacks. I knit on all the needles at the second 
feed during the make-up. I therefore have pro 
vided tension-relieving means at the second feed 
for the bights of yarn on the transfer jacks that 
were taken at the first feed. This construction 
is shown in FigS. 13 and 14. A radially movable 
cam 27 shown at the left-hand part of Fig. 13 
is adapted to press the jacks radially outward. 
This projection of the jacks relieves the strain 
on the fabric at that point. This cam 27 is piv 
otally mounted on the dial and is moved from its 
operative to its inoperative position by a float 
ing ring 28 which turns about the center of the 
dial. The direction of movement of the floating 
ring indicated by the arrow in Fig. 13 shows the 
direction of movement thereof which brings the 
can to its Operating position. The connections 
from the floating ring to the cam. On the main 
pattern drum 20 are shown in Fig. 14. There 
is a pin 29 fastened to an outer wing of the ring 
28. This pin extends through the upper side 
of the dial cap 36 and is connected to a lever 3 
pivoted on the latch ring. The other end of 
this pivoted lever 3 is connected by a link 32 
to a bell crank lever 3 which in turn is oper 
ated by a thrust bar 46 in such manner that 
when the thrust rod rides up onto a cam. On the 
main pattern drum the floating ring is turned 
in the direction of the arrow of Fig. 13 to bring 
the cam into action. An extra arm 35 acts as a 
stop arm to prevent the lever 3 being out of 
position to receive pin 29 after the dial cap 36 
has been removed and is being replaced. 
With the arrangement above described in 

which all the needles knit at the second feed im 
mediately after the transfer jacks get their 
bights of yarn, there is no excess Strain on the 
bights of yarn in the transfer jacks due to all of 
the needles knitting. 

Multi-feed reciprocation 
Much of the difficulty in constructing my new 

machine arose in connection. With reciprocatory 
knitting. I found it necessary to increase the 
Oscillation of the sinker cap in addition to the 
features hereinafter Set forth. 
Owing to the increased length of the knitting 

cam group and the multiplicity of feeds there 
was a tendency of the yarns to catch under the 
nebS W10 of the sinkers during reciprocatory 
knitting. At the end of a stroke or movement 
in either direction the yarn tended to catch un 
der the nebs of Sinkers adjacent idle needles. In 
certain specific instances there is also the diffi 
culty that the sinkers push too hard on the yarns 
and breakage of yarn Occurs. To avoid these 
troubles I raise, with relation to the sinkers, the 
yarn lying between the last needles to knit and 
the throat plates. This is accomplished partly 
by raising stitches and partly by the special bevel 
on the throat plate. One way in which I do this 
is by raising the stitches temporarily above the 
nebS Of the Sinkers in a certain manner. This 
lifts the lower ends of the yarn coming from the 
throat plates. I prefer to do this at the double 
stitch can 50. At the top of this can it will be 
noted I have provided a raised portion or hump 
which forms two shoulders or cams 38 and 39 
facing in opposite directions. The cams 38, 39 
can be seen in Fig. 1. The dimensions of the 
Stitch cam are such that when a needle butt has 
ridden up cam 38 or 39 the needle is at its highest 
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level. When it rides up the cam the friction of 
the Stitch on the needle shank will raise the 
Stitch with it unless prevented by the nebs W10 
of the adjacent sinkers. At this point I provide 
the usual means to retract the sinkers momen 
tarily which frees the stitches to rise above the 
neb.S. The hump of the double stitch cam is 
about as ' ' high so a stitch cannot be raised more 
than this controlled amount at this point. 
The Sinker retracting means can be seen in 

Figs. 9, 10, 18 and 21. There are two basic sinker 
retracting cams 30 and 302 in the sinker cap 
300. These may be fixed cams, if desired, and I 
have So shown them. They are so located that 
When the needle cylinder is turning in one direc 
tion one of them will be opposite the can 38 or 
39 on the double stitch cam-namely, the lead 
ing end of the hump, and on the other direction 
of movement of the needle cylinder the other 
sinker cam will be opposite the other end of the 
hump. These relative positions can be seen in 
Figs. 18 and 21. The cams or humps 38, 39 are 
located So as to act while the Sinkers are with 
drawn. It is only the idle needles whose stitches 
I thus place above the nebs W10 of the sinkers. 
One stage of the knitting at which the raising 

of needles over the hump is useful is shown in 
Fig. 18. Here the machine is on the last part 
of its rotary movement before going into recip 
rocation for the toe, i. e. what is called the last 
forward Stroke going into the toe. This view 
shows the butts of the first of the inactive nee 
dles riding up the hump cam 38 on the top of 
the double center Stitch can 50. Since the Sinker 
retracting cam 302 is in position to cooperate 
with the hump the loops on the inactive needles 
will be raised above the throats of the adjacent 
sinkers not over is of an inch. It is the last 
active needle, i. e., the needle ahead of the lead 
ing inactive needle, to which the yarn from the 
throat plate is attached. By raising the fabric 
on the leading inactive needle above the nebs of 
the adjacent sinkers, the yarn coming from the 
last active needle is supported at a higher level 
than otherwise, as I will now explain. It should 
be noted that the moment of danger for the yarn 
extending from the last needle to knit to the 
throat plate is toward the end of the stroke on 
which the Stitches on those needles were knit 
and before the needle is picked up out of action. 
Thus the needle to which the yarn is attached is 
not actually picked up out of action until after 
the danger point has been passed. When the 
last active needle has knit at the first throat 
plate 560 and passed it, and especially when it 
reaches the second feed point, the yarn from the 
first feed has been pulled out to a fairly low angle 
as shown by the dot-and-dash line in Fig. 30. 
When the machine comes to the end of its ro 
tary movement both yarns are out at low angles, 
as shown by the solid lines in Fig. 30. This 
brings them dangerously near the sinker nebs. 
While the machine is equipped with the usual 
yar?n spring take-ups to retrieve the yar?n dur 
ing reciprocatory knitting, it is very difficult to 
retrieve yarns if the yarns have been allowed to 
go under the sinker nebs and be corrugated be 
tween the needles by the sinkers. Sometimes 
this produces a loop which is not retrieved or 
the yarn misses the first needle, causing a "throw 
out.' The elevation of the fabric at the last in 
active needle as above described provides a ledge 
to lift the yarn above the nebs of the sinkers. 
This prevents the yarn catching in the throats 
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of the sinkers and avoids all the troubles men 
tioned. 
The situation on all subsequent strokes in the 

forward direction of movement is slightly differ 
ent and is shown in Fig. 19. On these subsequent 
Strokes in the forward direction the needle or 
needles raised out of action have the yarns lead 
ing from the throat plates attached to them be 
cause the preceding knitting was in the other 
direction and the last stitches were knit om that 
needle or needles. Assuming that two needles 
are picked up by an up-pick 650 they ride up the 
cam 38 on the double center cam and thereby 
put their loops above the nebs of the sinkers, 
taking with them the yarns coming from the 
two throat plates. The yarns then float across 
the front of the two newly raised needles to knit 
into the needle wale adjacent to them. This 
creates "tie-across' loors of yarn on the two in 
active needles. These tie-across loops are held 
high enough to clear the sinker nebs. If the tie 
across yarns had caught under the sinker nebs 
they night be cut or broken. The manner in 
which my invention functions to take care of the 
Situation at the leading end of the active segi 
ment of needles on revel'se Strokes in either the 
heel or toe of a Stocking is Shown in Figs. 20 and 
21 of the drawings. The needles picked up have 
the yarns leading from the throat plates attached 
to them. 

GLSSet toe Controls 
In making certain types of heels and toes the 

needles involved in the making of successive Seg 
ments of fabric vary. For example in making the 
gussets coin posing a heel such as shown in the 
Sheppard U. S. Patent 2,388,649, dated Novem 
ber 6, 1945, in two successive narrowed gussets 
different maximum quantities of needles are in 
wolved. However, it should be understood that 
this is only one use of the special Sinker retract 
ing cam 39 and the switch cams 45 and 49. 
These cams are equally useful in making any 
single-sided gusset. In the case of a single-sided 
suture, the number of needles used after the 
switching down and up of the needles may be 
the same as before or not, as desired. Thus it 
should be understood that where in the specifi 
cation I speak of 'a gusset toe or heel,” I refer 
to one in which pieces of fabric are joined by a 
single-sided suture, as distinguished from a dou 
ble-sided suture. The customary way of getting 
the selection of needles for the Second gusset 
in the heel is to pull all the inactive needles down 
by means of a Switch draw-down cam 45 and 
immediately thereafter to raise a different group 
of needles by a switch raising cam 49 before 
the needles pass through the knitting wave. 
Thus the different actions of the Switch draw 
down and the Switch raising can result in a new 
needle Selection. 
These changes occur om the forward Or rotary 

stroke of the machine and there are two Such oc 
casions in the making of the heel of a stocking 
Such as shown in the above-mentioned Sheppard 
Patent No. 2,388,649. If something were not done 
with regard to the relation of the stitches on the 
needles and the sinkers, trouble would occur at 
these two points in the fabric because the loops 
on needles that were idle are still above the nebs 
W10 of the sinkers as the needles are moved by 
these switch cans 4 f5 and 49. The trouble 
would be the needles rise so far in going up the 
switch raising cam 49 that they would carry 
their stitches too high. This could cause breaks 
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in the fabric due to the strain between the ex 
tremely high needles and the low needles and also 
might interfere with the proper functioning of 
the latches on the high needles. The latches on 
the high inactive needles are open, of course, and 
the fabric should at no time interfere to the ex 
tent of closing those latches. The fabric is high 
on the needles and it is possible for the stitches to 
exert pressure on the latches when the needles 
are lowered. Also the latches might be closed. On 
inactive needles when passing the throat plates 
Without gap closure protection. 
I find that by putting in a special sinker re 

tracting cam 39 operated in conjunction with the 
switch draw-down cam 45, all the stitches will 
be brought below the nebs by the time the fabric 
and needles have reached the bottom of the 
switch draw-down cam 45. Thereafter as the 
needles rise up the switch raising cam 49 it 
makes no difference how far they rise because the 
sinkers have passed beyond their cam 39 and the 
fabric is held down by the nebs. If it is desired 
to get a new selection of needles for a second gus 
set in the toe instead of using switch cams 4f 5 
and 49 it would be necessary to use Switch cans 
32 and 33 to shift the needles down because the 
machine would be knitting on the long butt side 
of the needle circle. Cams 32 and 33 take sepa 
rate groups of medium butt needles. If subse 
quent operations required raising needles addi 
tional sinker retracting cams could be placed 
with cams 32 and 33. 
The switch draw-down cam 4f 5 and the mov 

able sinker retracting cam 39 just described are 
controlled together by the mechanism shown in 
Figs. 9, 15 and 16. The primary control is by a 
drum can 50 on the main pattern drum 20 act 
ing through a bell crank lever 399 shown in Fig. 
16. At the upper end of this bell crank lever is a 
link 397 connecting the bell crank leverto a con 
trol lever 398 pivotally mounted on a vertical 
axis on the bedplate of the machine. The other 
end of this control lever 398 inserts and removes 
the switch draw-down cam 45 and the Switch 
raising cam 49. 
In circular knitting machines of the general 

type being described, the main pattern drum 20 
is racked forward only intermittently as dictated 
by the pattern chain. It so happens that there 
is no pattern drum movement occurring at the 
time it is desired to insert the switch draw-down 
cam 45 On the run-down stroke in the heel als 
the selection of needles is being changed for the 
second gusset. I have therefore devised mecha 
nism actuated from the pattern chain 85 itself 
which coordinates with the connection to the 
main pattern drum just described, and with ad 
ditional connections which I will now describe, 
to cause the switch cam 45 to be operated at the 
desired time. These means operate the sinker 
retracting cam 39 during the making of the heel 
and avoid undesirable movements of any of the 
parts or of these cams at other times. The pat 
tern chain control originates with a side lug 8 
on the pattern chain and a pivoted reader arm 
392 lying in its path. This reader arm is con 
nected to a vertical link 393 which in turn trans 
mits motion to a lever 394 pivoted on an adjacent 
stationary part of the machine. These connec 
tions are such that when the reader arm 392 rides 
up onto the side lug 85 on the pattern chain, the 
far end of the pivoted lever 394 will be lowered. 
This far end is connected to a safety linkage that 
transmits the vertical movements of the end of 
the lever 394 to a bell crank ever 395 mounted On 
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the periphery of the bedplate of the machine. To 
the other end of this bell crank lever 395 is fas 
tened a wire or rod 396 which connects to the link 
39 and thence to the lever 398. The connection 
between the bell crank lever 395 on the edge of 
the bedplate and the rod 396 may be a lost motion 
connection and I have shown it of this type. The 
connection of the parts thus far described is such 
that when the lug 85 comes under the reader 
arm, 392 and raises it, the rod 396 moves the link 
397, and lever 398, thus causing insertion of the 
Switch draw-down cam 45. If it is desired to 
keep the switch draw-down cam 45 in action 
after the lug 85 of the pattern chain has passed 
from under the reader arm 392, then the pattern 
drum cam 50 on the surface of the main pat 
tern drum can be caused to come under the arm 
depending from the bell crank lever 399 before 
the lug passes from under the reader arm. 
To actuate the special movable sinker retract 

ing cam 39 in cooperation with these parts there 
is an arm 383 fixedly attached to the bell crank 
lever 395 on the periphery of the bed-plate. At 
the upper end of this arm 383 is a lost-motion 
connecting rod 385 going to a lever 384 carried on 
the upper end of the post carrying the control 
lever 398 for the switch draw-down cam 45. 
This lever 384 extends toward the sinker cap 300 
and has upstanding from its end a pin 386 which 
operates the sinker cam 39 by means of a flat 
lever 387 pivoted on the sinker cap at 388 and a 
pin 389 in the cam. There is a tension spring 
383a attached to the arm 383 tending to pull it to 
the right as shown in Figure 15. These parts are 
So arranged that when the Switch draw-down can 
45 is pushed into action from the side lug 85 on 
the pattern chain, the movable sinker retracting 
cam 39 will also be pushed into action. 
The safety linkage, which connects the lever 

394 to the bell crank lever 395 on the edge of the 
bedplate has a special function. One of the ob 
jects of this linkage and its control elements is to 
insure that the connection from the pattern 
chain to the switch can 45 and sinker retract 
ing cam 39 is effective only at times when it is 
desired to operate from the chain and that there 
is no possibility of it operating at other times. 
To this end the linkage and its controls are so 
arranged that no lug on the pattern chain can 
Operate the switch cam and sinker retracting cam 
except when a special pattern drum cam 502 per 
mits it. The safety linkage has two vertical 
bars 50, 5 slidably attached to one another, 
bar 50 being attached at its lower end to the 
horizontal lever 394 and bar 5 f being attached 
at its upper end to one end of the bell crank 
lever 395 carried on the edge of the bedplate. 
This sliding relation is obtained by slots and 
screws in Well-known nanner. When these two 
bars are held in their contracted relation, the 
indications of the side lug 85' on the pattern 
chain are transmitted to the bell crank lever 
395. To hold the two bars in their contracted re 
lation there is a latch 52 and a pin 53. The 
pin is located on the lower bar 50 and lies in a 
slot in the upper bar 5. The latch 52 is car 
ried on the upper bar 5ft by a screw 54. When 
the latch 52 underlies the pin 53 the bars are 
held in their contracted position. In this posi 
tion the slots in bar 5f permit it to be lowered 
slightly Without disturbing bar 50 thus per 
mitting free entry and exit of the latch 52. 
To dislodge the latch 52 from the pin 53 and 
allow the two bars 50 and 5 to slide freely with 
respect to each other there is a wire 55 extend 
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ing from the lower end of the latch 512 to a 
pin 56a in the upper arm of the bell crank lever 
56 located adjacent to the pattern drum. This 
is preferably on the same center as the bell 
crank lever 399 which operates the control lever 
398 for the switch draw-down cam 45. The 
lower end of this bell crank ever 56 lies in the 
path of the drum cam 592 above referred to (Fig. 
6). The connection between the rod 55 and 
the bell crank lever 56 incolves a compression 
spring 5T on the rod 55 so that the bell crank 
lever can ride up on its cam and permit the 
latch 52 to lock the bars 50, 5i in their con 
tracted position when the bars next move to that 
position. As the machine goes into the heel the 
latch 52 is engaged under the pin 53 and these 
parts stay latched all during the making of the 
heel. The first preliminary move of the main 
drum coming out of the heel is the time when 
this latch is disengaged. On the next move of 
the main pattern drum the needles are taken 
down by means of movement of the pattern drum 
actuating the lever 397. On this movement the 
clutch is so shifted that later when making the 
toe pocket it will be knit on the opposite side 
of the fabric from the heel pocket. On the next 
move of the pattern drum, the yarn is changed 
going from the heel into the foot. 

Before going further in this description I will 
describe the throat plates 560 and 56 in more 
detail. These parts are very important to this 
invention. They each contain pivoted yar?n fin 
gers to permit different selections of yarns. In 
the left-hand throat plate I have shown finger 
FL and FL while in the right-hand throat plate 
I have shown FR2 and FIR4. It should be un 
derstood however that the number of fingers may 
be changed provided only that there are enough 
to give different selections for the welt, the leg 
and the heel and toe. 

Picking needles up in multi-feed reciprocation 
The changes in picking arrangement caused 

by picking up the needles in pairs further af 
fects the matter of the yarns being damaged by 
the sinkers at the beginnings of the oscillations 
of the needle cylinder in reciprocatory knitting. 
The fabric conditions are shown in Figs. 23, 24, 
25, 26. The picking up of the needles is shown 
in Figs, 19 and 20. 
On the first oscillation or stroke of the mak 

ing of a heel, the last active needle N of the 
active group and the adjacent active needle N. 
knit the yarn YR from the right hand feed and 
then the yar?m Yu from the left hand feed. This 
first oscillation is in the forward direction and is 
the end of the rotary knitting of the leg or foot. 
They are raised to inactive level by one of the 
up picks 650 at the start of the following Oscil 
lation (Fig. 23). 
N and N in the permanently inactive group in 
the heel were raised out of action by the switch 
raising cam 49 before the first stroke just de 
scribed. On the reverse stroke the yar?n YTL from 
the left hand throat plate is knit first (Fig. 24) 
and then the yarn YR from the right hand throat 
plate (Fig. 25). On the next forward oscilla 
tion the last active needle N and its neighbor 
on the adjacent end of the active group knit 
yarn from both feeds and are then raised to in- 70 
active position during the following reverse Os 
cillations. In Fig. 26 the arrow indicates the di 
vection in which the knitting is proceeding. The 
yar?m YR is shown just after it has knit om a for 
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but before the left-hand stitch cam 360 has 
finished knitting. The yarn knit last at One 
stroke is the first yarn to be knit in the next 
stroke at the reversal of direction of movement 
of the needle cylinder so that throughout the 
heel or toe the fabric consists of consecutive 
groups of two courses, each group knit entirely 
of the same yarn. At each stroke the yarn from 
each throat plate is knitted by the last active 
needle which is raised to the inactive level on the 
following stroke along with its adjacent needle 
before knitting begins on that stroke. The yarns 
then float across the front of the two newly raised 
needles to knit into the needle whale adjacent 
to then. Thus the last yarn to be knitted by 
the final active needle above described is the first 
to be knitted in the following course. 
Due to the novel picking just referred to there 

exists a point between needles N1 and N2 where 
there are bights or floats of yarn floating across 
two needles picked to the inactive level which is 
subject to damage by the sinkers when they are 
pushed in by the sinker side can. These bights 
can be described as "tie-across' yarns. The hump 
on the double center stitch can 50 which I have 
described raises these newly picked needles to 
their final height, frictionally raising their 
stitches above the nebs of the withdrawn sinkers 
So that when those sinkers are returned imme 
diately after leaving sinker can 30 or 302 they 
will pass under the peculiar tie-across blights 
of yarn shown in the drawings. Thus it will be 
seen that, as far as concerns the tie-across yarns, 
the release of the yarn from the throats Will of the 
sinkers serves an added function. The difficulty 
with the tie-across yarns is not so much that they 
themselves are caught by the nebs of the sinkers 
but that the throats of the sinkers corrugate the 
yarns between the needles too tightly and the 
yarns are apt to break. By putting the tie-across 
yarns above the nebs the pushing in of the sink 
ers has no effect on the tie-across Stitches. 

Throat plate bevel 
The matter of keeping the yarns coming from 

the throat plates from catching under the nebs 
of sinkers in the idle group of needles has still 
another aspect. When the needle cylinder re 
volves past the point where active needles are 
drawing yarn the angle of the yarn running from 
the throat plate to the last needle to which it is 
attached begins to grow less. As shown in Fig. 30 
as long as the active needles are drawing yarn 
the yarns from the two throat plates will form 
angles with the horizontal represented by the two 
parallel dotted lines. By the time the last active 
needle reaches the left-hand throat plate 560 the 
yarn from the right-hand throat plate 56 will lie 
in the position of the dot and dash line extending 
from the right-hand throat plate 56 to the ac 
tive needle below the left-hand throat plate 560. 
Obviously the trailing yarn from the right-hand 
throat plate has begun to be vulnerable and the 
angles of yarns decrease from this moment to the 
end of the stroke. It should also be noted that at 
this time the sinkers are being inserted. 
I propose to take care of this extra low level of 

the trailing yarn without disturbing the general 
set-up by special shaping of the throat plate. For 
this purpose I slope one end of the edge of the 
plate upwardly On each of the two plates shown. 
The end sloped is the one over which the yarn is 
delivered when the throat plate is the following 
or trailing one, i.e., the first one reached in that 

Ward or rotary stroke at the center stitch cam SO 75 direction of movement. Thus on the left-hand 
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plate 560 the right end 562 is sloped, while on the 
right-hand throat plate 56 the left end 563 is 
sloped. If there were three throat plates, both 
ends of the center plate could be sloped because on 
both directions of movement the yarn from the 
center throat plate would be a trailing one. The 
purpose and effect of this construction is as fol 
lows. In the first place it should be noted that the 
upward slopes on the ends of the throat plate do 
not come into action until the active needles have 
passed. After all the active needles have passed 
both throat plates the yarns will drag further out 
to the side as the needle cylinder goes out to the 
end of its oscillation. This lowers the angle of each 
yarn nearer the horizontal. It will be noted that 
while the two yarns are tied to the same needle 
at this stage of the knitting their throat plates 
are separated. As a result the trailing yar?m is at 
an angle nearer the horizontal than the leading 
yarn and therefore is lower and nearer to the 
nebs of the sinkers beside the idle needles than 
the leading yarn. This difficulty is cured by the 
slopes 562 and 563 at the trailing end of each 
throat plate. After the active needles have 
passed, the yarn at the trailing throat plate rises 
up the slope, thus automatically tending to equal 
ize the angles of the two yarns and avolding dif 
ficulty with the trailing yarn as distinguished 
from the leading yarn. The approximate amount 
the yarn rises at the throat plate is shown by the 
opposed arrows in Fig. 30. The timing of the op 
eration is such that the yarn is rising up the slope 
of the throat plate before the sinkers start to come 
in on the second feed, thus producing an angle SO 
the sinker nebs can get under the yarn. The sup 
port given this yarn by the raised stitches on the 
idled needles also helps this condition. Thus 
these stitches tend to cam the yarn above the 
sinker nebs because the stitches themselves are 
above the sinker nebs. This bevel on the throat 
plate is one of the features that makes it possible 
to use throat plates and to obtain yarn changes. 
This automatic adjustment takes place in both di 
rections of oscillation and establishes and de 
stroys itself at the proper times and at the proper 
throat plate without any moving of parts. It 
does not cause any change in the feeding of yarn 
on either reciprocatory or rotary knitting while 
needles are actually drawing stitches. It is a 
simple device which acts only at the desired time 
and place. It is fundamentally useful in multi 
feed reciprocatory knitting. 

Changing up-picking 

I have already referred to the fact that the na 
chine is adapted to change the number of needles 
raised out of action on each stroke, and the con 
struction permitting this is shown in Figs. 27 and 
28 of the drawings. The characteristic feature 
of this mechanism is the picker-positioning slide 
65 shown in Fig. 28. According to the position 
of this slide the up-picks 650 are left at an eleva 
tion which will cause either one or two needles 
to be raised on each oscillation. When the mech 
anism in Figs. 27 and 28 permits the operating 
ends of the picks to rest in their lowermost po 
sition in the notches in cans 360 and 36, two 
needles will be raised on each Oscillation as shown 
in Figs, 19 and 20. When held so that the needle 
butts meet the lower lip first then only one needle 
will be picked up. This ability to change up 
picking is first used during the narrowing Opera 
tions. The machine is provided with a usual 
dropper or lowering pick 680 located under the 
usual dropper levelling cam 46 (Fig. 22). Gen 
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erally speaking, when the dropper or widening 
pick 680 comes into action, the up or raising picks 
continue to operate but have their adjustment 
changed by the mechanism in Figs. 27 and 28 
to raise only one needle at a time instead of two. 
Since the widening pick or dropper shown brings 
three active needles down at each reciprocation, it 
follows that the increase when both the up-pick 
and dropper are in action is a net increase of 
two. The slide 65 which accomplishes this 
change is controlled by a wire 652 connecting to 
a plate 653 pivoted on the bedplate of the ma 
chine which in turn is linked to a link 654, shaft 
655, bell crank lever 656 and thrust bar 463. 
When the thrust rod rides up on to a pattern 
drum cam (not shown) the slide moves its po 
sition and leaves the pick in its uppermost op 
erating position and from which it will raise the 
needles only one at a time. 

Slack course for looping 
It is peculiarly desirable during the making of 

the loopers rounds in a Stocking made om a ma 
chine of the type described, that there should be 
a loose course to facilitate the looping operation. 
Contrary to previous practice, on this machine 
the loose course is made on the second course of 
knitting after the toe. The mechanism for Caus 
ing this to occur on the Second course after the 
toe is shown in Fig. 17. In the path of a pattern 
drum can 503 on the main pattern drum 20 
lies a thrust rod 462 extending upwardly through 
the usual upper comb 453 and lower comb (not 
shown). There is a side lug 583 on the upper 
end of the thrust rod 462 and resting on this side 
lug is the end of a pivoted lever 466. The pivot 
point 465 of this lever is intermediate its ends 
and the far end of the lever overlies a pin 864 
extending Outwardly from the left-hand stitch 
Cam 360. This stitch cam can be slidably car 
ried in the cam cylinder and spring-pressed up 
wardly so that when the end of the lever overly 
ing the pin extending from the stitch cam pushes 
the pin downwardly the stitch cam will draw 
longer stitches than usual until released by the 
lever 466. When the thrust rod 462 rides up on 
the pattern drum cam 503, the left-hand stitch 
can draws longer Stitches. Since we desire only 
One course of long stitches, and the pattern drum 
is racked forward only once every four courses, 
it follows that some means must be provided for 
pushing the lower end of the thrust rod of the 
drum cam 503. These means comprise a con 
nection to the main shaft 322 of the machine, as 
follows. Mounted on the side of thrust rod 462 
near its lower end is an arm 467 extending into 
the path of an end face of a collar 468 on the 
shaft 322. From the collar a pin 469 projects 
in line with the arm 467. When the pin comes 
round into engagement with the arm 467 it pushes 
the thrust rod 462 off the drum can 508. 

Delayed ?ake-?? 
In Some cases it has been found advisable not 

to bring the transfer jacks out to take their 
bights of yarn as soon as the second course of 
the make-up, as shown in Fig. 8. This is due 
to the free ends of the yarns which are present 
at the beginning of the make-up. As shown in 
Figs. 29 and 8, two yarns are used at each feed, 
making four in all. If these are especially strong 
yarns and they happen to whip themselves into 
the hooks of the transfer jacks, they may form 
a barrier stretching across a dozen or more jacks. 
Occasionally such a barrier may force the needles 
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out of line when the transfer jacks are pro 
jected, thus causing trouble. These vagrant 
yarns should be wiped under the transfer dial 
and, speaking generally, this can be done by 
means of an instrument such as a welt presser. 
A welt presser is shown in dotted lines In Flg. 29 
but it should be understood that this dotted line 
showing is mot intended to illustrate the circum 
ferential position of the weltpresser. In practice, 
the ordinary welt presser would be approximately 
over the lowest point of stitch cam 50. Such nor 
mal welt presser can be used to cam the Wagrant 
ends of yarns under the dial in the construction 
shown in Fig. 29. This is possible because there 
is an extra revolution between the make-up and 
the taking of the yarn on the transfer jacks, thus 
allowing time for the usual welt presser to wipe 
the yarns and still allow it to come out just prior 
to the loops being taken on the transfer jacks. 
In the case of the construction of Fig. 8, in order 
to wipe the vagrant ends of the yarns under the 
dial, a second welt presser may be inserted ap 
proximately over the dropper widening pick 680 
(Fig. 22). As stated the welt presser must be 
withdrawn before the transfer jacks are pro 
jected. To allow ample time for the welt presser 
to act and retire I find it preferable to postpone 
the projection of the transfer jacks till the fifth 
course, as shown in Fig. 29. This delayed make 
up is the same as the original form shown in 
Fig. 8 in that the jacks get yarn from the right 
hand throat plate 56 and in that the preceding 
course at the left-hand throat plate is knit of 
a single yarn. In both cases the courses preced 
ing that single thread course each has two or more 
yarnS. 

In Figs. 30, 31 and 32 have shown the bevels 
or sloped edges 562, 563 that serve to raise the 
yarn first to knit during a reciprocating stroke 
after the last active needle has passed. Such 
raising of the yarn is an aid in preventing the 
yarn from getting into the throats of the sinkers 
opposite the idle needles, especially as the first 
of such idle needles pass the sinker withdrawal 
point at the second feed, a condition which is 
apt to cause the yarn to be fractured. The bevel 
or latch-opening angle 565 (Fig. 31) will cause 
a latch of an idle needle that has become partly 
closed as it passes the open throat plate to Open. 
The hump 39 on the top of the center stitch 
cam does not commence to raise a needle or 
needles lifted by a pick, as shown in Fig. 20, until 
such needle or needles get past the latch opening 
angle 565, thus preventing the latch on needles 
being raised from snapping closed as the needle 
or needles ride up the hump. 
In Fig. 33 is shown another feature which is 

of great value in making it possible to knit multi 
feed. The chisel-shaped lip. 564 depends from 
the edge of each throat plate. The lip is so placed 
that the needles coming up from the center stitch 
cam 50 on either silde will mot have latch trouble 
if a needle comes up with a partly opened latch. 
This may occur if there is no Stitch on the needle 
or if there is a broken stitch on the needle. If 
the latch comes up partly open, the chisel lip 
564 will insert itself between the latch and hook 
and open the latch before it can be damaged 
against the bottom of the throat plate. 

Before beginning the description of the opera 
tion of the machine I desire to call attention to 
the needle arrangement shown in Fig. 34. This 
shows the arrangement of the needles in the 
needle cylinder according to the lengths of their 
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operating butts. The needles in the upper half 
of the circle all have longer butts than those in 
the lower half. The middle of the upper semi 
circle of needles is occupied by a group of needles 
with medium long butts (.338). This group is 
flanked on each side by a somewhat smaller group 
of needles whose butts are long (.390). These 
groups may be designated as the first and second 
390 butt groups. The ends of the upper semi 
circle are occupied by groups of needles whose 
butts are medium long (.338). These may be 
designated as the first and last .338 butt groups 
to distinguish them from the middle .338 butt 
group. The lower semi-circle with the shorter 
butts is arranged in a somewhat analogous man 
ner. In the middle is a fairly large group of 
needles with short butts (.240). Flanking this 
group on either side is a small group of needles 
with slightly longer butts (.270). These may be 
designated as 1st and 2nd .270 butt groups. The 
ends of the lower semi-circle are occupied by 
needles with medium short butts (.300). They 
may be called the 1st and 2nd .300 butt groups. 

Operation. 
The construction of the machine and the effect 

of the individual needle and sinker movements 
on the stitches having been set forth, I will now 
describe the sequence of operations of the pre 
ferred embodiment, namely, the construction 
shown in Figs, 1 to 28 and 30 inclusive. 
I will start the description at the point in the 

cycle of operation in the machine when a stock 
ing has been completed and dropped off the 
needles. At this moment, all the yarn fingers have 
been raised out of operation and needle cams 
which are movable have been taken out of ac 
tion. This refers to the cams identified as the 
dividing cam 382, the switch cams 45 and 49 
and the right-hand raise cam 353, etc. 
The operation of the control mechanism which 

pressed of the fabric and left the machine in 
this condition also puts into action the pattern 
jack selecting means, The selector lever rocking 
every other pattern jack 736 about its rocking 
point T28 presses the lower end of the alternate 
jacks radially inward out of the path of the pat 
tern jack raising cam 4. The intervening pat 
tern jacks thereupon ride up the raising cam 74, 
taking with them their short jacks 732 and 
needles. The paths of the butts of the two kinds 
of jacks are shown in Fig. 1. The pattern jack 
path is shown by the letters PJ and the short 
jack path by SJ, these movements correspond 
ing to the description heretofore given. 
The movements of the needles can also be seen 

in Flg. 1. 
The paths of the selected needle butts from 

the time they are picked up for raising by the 
short jacks until they have passed above the 
right-hand stitch cam 36 are designated by the 
letter A. 
The needles coming from the press-off reach 

the point where the pattern jacks are selecting 
every other needle at the normal level 30. The 
needles which are raised by their pattern and 
short jacks, namely, every other needle, are raised 
from this normal level to a level at which they 
pass above the right-hand Stitch can 36. This 
is the upper of the two paths shown at the right 
hand side of Fig. 2 of the drawing, and in Fig. 1 
this upper path is designated by the reference 
letter A. The needles moving at the lower level, 
namely, at the normal level 30, follow a path 
which in Fig. 1 is indicated by the reference char. 
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acter B. At the normal level the needle butts just 
clear the top of a raising or levelling cam which 
will be hereinafter referred to. They engage the 
upper or clearing surface of the right-hand or end 
stitch cam 36 and are raised to clearing level 
where they join the needles that were selected 
by the pattern jacks. 

After the needles have passed beyond this 
right-hand or end stitch cam 36 and are all 
at the same level, they meet the shoulder 57 of 
the main double stitch cam 50, pass under the 
shoulder and down the right-hand operating face 
5 of the double center stitch cam. They pass 
under the right-hand point 53 of the double 
stitch cam, which is acting as a draw point, and 
are relieved by the hump 55 on the bottom cen 
ter cam 56. They then pass under the left-hand 
point 54 at the bottom of the double center stitch 
cam which is acting as a knocking over point and 
are raised by the special left-hand side raise cam 
352. This raise cam 352 raises the butts suf 
ciently to cause them to engage the rising face of 
the usual side cam 354 that brings them up to 
a clear level. As shown in Fig. 2, the needles 
establish these paths of travel before any yarn 
fingers are thrown into action. Then the needles 
go down through a second knitting wave by pass 
ing under the left-hand side stitch cam 360 and 
back up to the normal level 30. 
After the alternate selection of needles of Fig. 

2 has been established, the controls of the knit 
ting machine are racked forward to start the make-up. 
The first thing that happens is the insertion of 

the dividing cam 382 located just ahead of the 
right-hand side stitch cam 36. This directs the 
oncoming needles not selected by their pattern 
jacks and therefore moving at the normal level 
30 into the path. D to pass under the right-hand 
side of this cam 36. This carries the needles 
down to the level of the knitting point 53. These 
are what are termed the low needles in the 
make-up. 
The selected needles, however, continue in the 

high path A, being drawn down first by the dou 
ble center stitch cam 50. The waves in the knit 
ting thus established are shown in Fig. 3, the 
arrow at the top of the figure indicating the di 
rection of travel of the needles. 
About half a revolution of the needle cylinder 

after these paths of travel are established, the 
yarn fingers are moved into Operative position at 
both the throat plates. Only the selected needles 
travelling along path. A take yarn at the right 
hand throat plate 56 and knit at the right-hand 
feed but all the needles take yarn at the left-hand 
throat plate 560 and knit at the second feed. 
As the division of needles in Fig. 3 is estab 

lished the two yarn fingers in the left-hand throat 
plate 560 drop into action so as to feed yarn to 
the same group of needles where the right-hand 
throat plate began to feed yarn. 

It will be seen that in the first course every 
other needle is knitting, namely, from the right 
hand throat plate 56, while in the second course 
obtaining yarn from the left-hand throat plate, 
every needle is knitting. This cycle of knitting 
continues for three and a half revolutions of the 
needle cylinder or six full and two partial courses 
which in the example given constitutes the 
make-up. 
At the beginning of the second revolution of 

the needle cylinder, the manipulations take place 
which result in the taking of bights of yarn by 
the transfer jacks for the automatic inturned 
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welt. Referring for the moment to Fig. 7, which 
is a view looking down on the dial of the machine 
with the transfer jacks T. rotating in a counter 
clockwise direction, attention is called to the pro 
jecting cam. 297. This projecting cam 297 in the 
dial pushes out the transfer jacks T to take bights 
of yarn from the needles at the right-hand throat 
plate. The jacks are returned to an intermediate 
position by a projection in the outer edge of the 
path in which they travel and by the time the 
needle cylinder has made one revolution, the pro 
jecting can 297 has been withdrawn and the 
transfer jacks remain in their intermediate posi 
tion retaining the bights of yarn on their hooks 
until it is time to transfer them back to the 
needles. 
As the transfer jacks get their bights of yarn 

the thrust rod 56 rises turning the floating ring 
28 and projecting the relieving cam 2 to the 
solid line position of Fig. 13. The cam is re 
tracted a few courses later. 
After the needles have knit 3% revolutions of 

the make-up, the dividing cam 382 is withdrawn 
ending the needle paths shown in Fig. 3. There 
after all the needles knit at both feeds during 
the welt. This is shown in Fig. 5 of the drawing. 

If more convenient for the timing of the ma-. 
chine, the needles can all be raised by the pat 
tern jack selecting means to the clear level path 
A of Fig. 1 for three courses. This is shown in 
Fig. 4. This may be more convenient since the 
pattern jack selecting means is put in operation 
ahead of the nake-up dividing can in order to 
get started properly and therefore the Selecting 
means normally would come out ahead of the di 
viding cam. If, for any reason, this is undesir 
able the lengths of the drum cams on the main 
pattern drum can be stepped and the difficulty 
with regard to the dividing cam thus avoided. 
After the desired length of welt has been knit, 

the lowering can 23 is introduced into the line of 
needle butts as they have come up to the normal 
level 30 after the knitting wave at the left-hand 
feed. This lowering can 23 carries all needle 
butts down to a path C which is so low that the 
hooks of the needles permit projection of the 
transfer jacks over them. The transfer jacks as 
usual are only Over unselected needles which, 
for the sake of example, are shown as alternate 
needles. Before the transfer jacks are projected 
by the cam 296 shown in Fig. 7, the patterning 
mechanism has raised every other needle to the 
clearing height as shown by the path A in Fig. 1. 
While the needles are at this height, the transfer 
jacks are brought out by the cam. 296 between 
those elevated needles and over the low alternate 
needles. This projection of the transfer jacks 
occurs at a point ahead of cam 4. The low al 
ternate needles which were not selected by the 
pattern jack mechanism are then projected up 
wardly by the transfer levelling can 4f. 
After the bights of yar?n have been transferred 

from the jacks back to the needles, knitting con 
tinues at both throat plates throughout the leg 
as in Fig. 5. On the last rotation of the needle 
cylinder in knitting the leg, the switch raising 
cam 49 and the switch lowering cam 45 are 
brought into action from the lug 85 on the pat 
tern chain. This raises all the needles except 
the group of central needles with .240 butts shown 
in the lower half of the needle arrangement in 
Fig. 34 to an inactive level by travelling up a 
path which is identified in Fig. 1 by the letter 
E. These raised needles meet the hump 38 on 
the double center stretch cam 50 and pass over 
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the cam (Fig. 18). This is considered the first 
stroke in the making of the heel. 
The machine now begins to reciprocate. The 

first stage of narrowing in the heel is to narrow 
On the needles of the group whose butts are .240 
in length. These are the shortest butt needles 
in the machine. On the first stroke or oscilla 
tiom in the reverse direction the first two needles 
of the active group with the .240 butts are raised 
up out of action by a lifter or up-pick 650 as shown 
in Fig. 20. This occurs shortly before the needles 
reach the double center stitch can 50 and there 
fore these two needles N and N2 ride up the left 
hand side of the hump 38 on the center stitch 
cam. As can be seen in Fig. 21, while these two 
needles and the ones preceding them at the inac 
tive level are riding up the hump of the stitch 
cam, the sinkers are retracted by the left-hand 
sinker retracting cam 30. 
The sequence with regard to the raising of 

needles N and N to the inactive level is as shown 
in Figs. 23 to 26. The arrow in Fig. 23 indicates 
the rotary direction of knitting. The courses of 
the heel marked a and b are part of the last com 
plete rotary courses and the courses marked c 
and d are the first partial courses of the heel. As 
the needle cylinder starts in the reverse direction 
for the first time, the last active needle N1 and 
its adjacent needle N2 are picked out of action by 
the widening picker 650 as shown in Fig. 20. It 
is on this stroke that courses c and d are made. 
After the last active needles N and N2 have been 
raised by the widening picker and have ridden 
Over the hump 38 of the double center Stitch can 
50 the needles and fabric are in the position of 
Fig. 23 of the drawings. This corresponds ap 
proximately to the position of the parts in Fig. 21. 
It will be noted that the sinker retracting cam 30 
in the sinker cam cap 300 has permitted the 
stitches on the inactive needles to be raised above 
the nebs Wii of the sinkers as the needles rise 
up over the hump of the stitch cam. (The ar 
rows in FigS. 20 and 21 show that the needles 
are moving in the reverse direction.) On this 
reverse stroke after the needles N1 and N2 are 
raised to the inactive level, the remainder of the 
active needles knit a course e under the double 
Stitch can 50. After the needles have knit this 
Course but before they reach the second feed the 
fabric will look as it is shown in Fig. 24. Immedi 
ately thereafter the needles knit a second course 
by passing under the right-hand end stitch cam 
36, and the fabric now appears as shown in Fig. 
25. This course knit at the right-hand throat 
plate is designated by the letter f. Since on any 
two Successive movements of the needle cylinder 
in opposite directions it is the same yarn which 
is knit, it follows that the yarn knit last at one 
throat plate is the first to be knit when the ma 
chine reverses direction so that throughout the 
toe and heel the fabric consists of consecutive 
groups of two courses each of the same yarn. 
After the machine has knit in the reverse direc 
tion as shown in Fig. 25, it will of course move 
again in the forward direction and the first yarn 
to knit will be the one at the right-hand throat 
plate, namely, the yarn YR as shown in Fig. 26. 
Thereafter, of course, the yarn YLu from the left 
hand throat plate will knit and the relations of 
the free yarn ends to the needles will then be 
approximately the same as in Fig. 23. However, 
as soon as the machine starts moving in the re 
verse direction again the next two needles Nº, Nº 
will be raised to idle level in the same manner 
that the needles N, N were raised to inactive 
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level on the previous reciprocation. It might be 
pointed out that simultaneously with the cycle 
of Operations just described with relation to one 
end of the active group of needles, a similar sit 
ulation is building at the opposite end of the active 
group. Thus for example the last active needle 
On the opposite end of the short butt group of 
needles on which the heel is being made knits 
yarn from both feeds on the first stroke in the 
reverse direction and is then raised to inactive 
position with the adjacent needle when the ma 
chine starts moving in the forward direction 
again. These movements are illustrated in Figs. 
20 and 21 where the arrow indicates that the 
needles are moving in a rotary direction. In Fig. 
20 the two needles which were the last to knit on 
the last rotary movement of the cylinder are 
shown being raised to indicate their level on the 
first reverse movement while Fig. 21 shows the 
remaining needles passing under the double cen 
ter Stitch can 50. 
The unusual picking just described causes each 

yarn to float across in front of the two newly 
raised needles when each end is the leading end 
of the active group. At this time they knit into 
the needle wales adjacent to them in the next 
course. The net result of this peculiar manipula 
tion is that the yarns cross over each other and 
there is a point between the needles N and N. 
where there is a bight of yarn that floats across 
the two needles. These bights are subject to 
damage by the sinkers when they are pushed in 
by the sinker cams. The above-mentioned hump 
cams 38 and 39 overrome this danger. With this 
construction when the sinkers are returned in 
mediately after passing the cam 38 or the cam 
39 they will pass under these "tie-across' yarns 
without damaging them. 

Reciprocation as above descriheri contintes un 
til say 38 of the needles with .240 butts have been 
raised at each end of the active segment of 
needles. The machine then begins to make an 
other narrowed segment of the heel bv inserting 
the switch lowering cam 45 into action. This 
restores all the needles to active level. Immedi 
ately the switch raising cam 49 raises again to 
the inactive level all the needles except those hav 
ing butts which are .240 or .270 in length. As 
pointed out above, at the time that the needles 
reach the switch lowering and switch raising cans 
45 and 49, all of the loops are still above the 
nebs of the sinkers as a result of what happened 
on the hump on the double stitch can 50. 

It would be dangerous to have the Switch rais 
ing cam 49 raise those needles whose loops are 
still above the nebs and therefore I insert the 
special sinker retracting cam 39 in conjunction 
with the switch draw-down cam 45. This is 
accomplished by the mechanism in Figs. 15 and 
16. Shortly prior to the time that it is desired 
to insert the special sinker retracting cam 39 
the lower arm of the bell crank lever 56 (Fig. 
16) rides up on drum cam 502 moving the upper 
arm of the bell crank lever toward the Safety 
linkage. The pin 56a on the upper end of the 
upper arm of the bell crank lever 56, sliding 
on the wire 55, compresses the Spring 5T So as 
to exert pressure on the wire 55 towards the 
safety linkage 50, 511. When the side lug 85 
on the pattern chain 85 comes under the lug 
reading arm 392, the bar 50 of the safety link 
age will be drawn down to the limit, thereby 
permitting the pressure being exerted by the wire 
515 to reset the latch and pin 52, 53. This pull 
ing down of the bar 50 will rock the bell crank 
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395 about its pivot on the bedplate of the ma 
chine, swinging the arm 383 to the left as it ap 
pears in Fig. 15 and away from the lever 384. 
The lost motion connecting rod 385 between arm 
383 and lever 384 pulls the latter towards the 
vertical pin 386, releases its pressure against the 
flat plate lever 387 and the sinker cam 39 will 
be inserted by a pressure spring associated with 
it (not shown). When the side lug 85 on the 
pattern chain rides out from under the reader 
arm 392, the bell crank lever, rocking on its cen 
ter, permits tension spring 383a attached to the 
arm 383 to push the vertical pin to the right 
which, as can be seen from Fig. 15, swings the 
sinker cam 39 radially outward. This carries 
the sinkers with it, thereby permitting such yarn 
loops as are still above the nebs of the sinkers 
to go below the level of the nebs. The needles 
pass the sinker retracting can 39 in time for 
the nebs to catch the loops before the needles are 
pushed up again by the switch raising cam 49. 
It will be noted that the riding of the reader 
arm 392 up onto the side lug 85 on the pattern 
chain also acts through bell crank lever 395 and 
the tie rod 396 to pull the linkage 397 and bell 
crak lever 398 to insert the SWitch dra Wa-dOWn 
cam 45. 

Reciprocation of the needle cylinder continues 
and the up-picks 650 now raise 'he remaining 
three .270 butt needles and thirty-one of the .240 
butt needles on each side of the .240 butt group. 
The machine then proceeds to make a widened 
gusset, i. e., the bottom or last gusset of the 
Sheppard Patent 2,388,649 above referred to. 
This is done by again changing the selection of 
needles by using the switch lowering cam 45 
and the switch raising cam 49. The sinker re 
tracting cam 39 operates again as above de 
scribed. During this third gusset the up-picks 
650 continue to operate but raise only one needle 
instead of two. This change in operation is ac 
complished by moving the slide 65 shown in 
Figs. 27 and 28 in the manner already described. 
Simultaneously with this change in the up 

picks, the dropper 680, goes into action, bring 
ing down three inactive needles at each oscilla 
tion until a net amount of four needles in all 
have been drawn down at each end of the active 
group. This action of the dropper can be seen in 
Fig. 22. A word of explanation about this figure 
may be useful. At the right-hand throat plate 
in this figure it will be observed that one needle 
is higher than the other. The lower needle is 
the one which has just been raised by the nar 
rowing pick and it has not yet ridden up the 
hump 39 of the double center cam. This butt 
has come of the end of the narrowing plck as 
the latter swings about its pivoted center and 
hence its position apparently in back of the pick 
as the parts appear in Fig. 22. As soon as the net 
increase of four has been obtained, the switch 
lowering cam 45 again goes into action and re 
stores all inactive needles to active level 30. 
To end the retraction of the sinkers by the 

Sinker cam 39 the movement of the main pat 
tern drum can be employed to turn the drum 
cam 502 from under the leg of the lower arm of 
bell crank lever 56. When the bell crank lever 
drops down onto the surface of the pattern drum, 
the wire 55 is pulled away from the safety link 
age 50, 5 , thereby unlatching the latch 52 
from the pin 53, causing the bell crank lever 
395 to drop. This not only causes the arm 383 
to move to the left as it appears in Fig. 15 and 

O 

15 

20 

25 

30 

35 

40 

50 

55 

80 

85 

28 
release the sinker retracting cam 39, but also 
retracts the lowering cam 45. 
The machine then changes from reciprocating 

to rotary knitting and the knitting of the foot 
of the stocking commences. After the foot has 
been knit, a ring toe can be made. This can be 
done conveniently at this time. The starting of 
the ring toe is a convenient time to introduce the 
lowering cam 23 which brings down all the .338 
and .390 long butt needles until they reach the 
lower transfer height C. These constitute one 
half the needles of the machine. This gets the 
long butts out of the way momentarily and at the 
end of the ring toe the switch raising cam 49 is 
inserted to raise the short butt needles out of 
action during the making of the toe on the long 
butt half of the needle cylinder. This is the 
instep side. After raising the short butt needles 
above mentioned, the switch raising cam 49 
comes out of action. Simultaneously the cam 
23 is retracted, so that the needle cylinder can 
now start to reciprocate. 
On the first stroke in the toe the needle cylin 

der picks up two needles and continues raising 
two at each reversal of direction until approxi 
mately all of the .338 and .390 butt needles are 
raised, leaving in active position only the middle 
group of .338 butt needles. For example in a 
400-meedle machime this Would meam that 58 
needles are raised at each end of the group at 
this stage of making the toe. The machime con 
tinues to raise two needles at each change of 
direction and cans are inserted to bring down 
the .390 butt needles from the inactive to the 
active position. For this purpose the so-called 
second group of .390 butt needles are brought 
down by the cam 32 located adjacent the switch 
raising cam 49 and the first group of .390 butt 
needles are brought down by a cam 33 located 
just ahead of the cam 23. On the end of this 
stroke in the forward direction when the new 
cams are inserted they are both again removed. 
The needles which are raised to the inactive 
level at this time will knit when they return to 
activity before they rise again to the inactive 
level. Therefore it is not absolutely necessary 
that the special sinker retracting cam 39 be 
used. 
The active group now is the group which begins 

at the longest point of the gusset and the picks 
begin raising the .390's two at a time at each 
end to make the toe gusset. It should be pointed 
out that before this picking up begins again all 
the needles that were drawn down, namely, all 
the .390's, have gone through two knitting waves. 
In this way the full course yarns have been 
knitted in and cast of along with the stitches 
which were On the Shanks of the needles before 
the first picking up began. The new picking, 
of course, starts a new series of tie-across yarns 
located at the tapered ends of the gusset. There 
are five complete reciprocations making the new 
series of tile-across yarns by picking up two 
needles at each end on each reciprocation. Then 
the pattern drum 20 makes what is known as the 
second gusset rack. As a result the switch rais 
ing cam 49 goes in over the middle .338 group 
of needles, i. e., not raising them but on top of 
them, so that the can will catch and raise the 
390's when they come around. This raises the 
Second group of .390 butt needles out of action 
and the corresponding or auxiliary raising cam 
34 on the other side of the machine raises the 
first group of .390 butt needles. The insertion of 

75 these two switch raising cams occurs on a for 
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ward stroke of the needle cylinder. At the end 
of that stroke both switch cans come Out of 
action and the dropper pick 680 is thrown into 
action, over the middle .338 group of needles 
which are the only needles now down in knitting 
position. The gusset is now made and we are 
ready to go off the gusset onto the remainder or 
bottom of the toe fabric. 
The dropper 680 lowers the three .390 butt 

needles adjacent the middle .338 group in what 
is termed the first .390 group, the machine now 
turning in the reverse direction. This dropper 
brings these needles down before any of the 
needles pass through either of the knitting waves. 
In the meantime the raising or up-picks have 
been changed from two to one needle operation. 
The up-pick catches and raises the last needle of 
the middle group of .338 butts, raising it to in 
active level before it goes through the two knit 
ting waves. While we have raised the .338 butts 
at One end of the middle .338 butt group, the 
.390 butt needles adjacent that group which were 
just lowered are adjacent the opposite end of 
the middle .338 butt group, so that there still is 
one continuous group of active needles. What 
has been done is to shorten the active group at 
One end and lengthen it at the other. On the 
following forward stroke the dropper will lower 
the .338 butt needles which were just raised out 
of action, together with the two adjacent .390 
butt needles to an active level, and the right-hand 
up-pick 650 will raise one of the .390 butt needles 
which were lowered into action by the dropper on 
the previous oscillation and the needles go 
through the two knitting waves. This sequence 
of raising and lowering is kept up until all the 
needles with which the toe was started have 
worked back into action, namely, half the needles 
in the machine. A down-pick lowers the last .338 
butt needles in the last group and the machine is 
ready to change from reciprocatory to rotary 
knitting. 

In coming out of the toe the switch draw-down 
cam 45 is inserted against the cylinder while 
the middle group of .338 butt needles is passing 
on the first rotary or forward movement of the 
machine after the making of the toe. As a 
result all short butt needles, i.e., all those in that 
half of the circle which were in at the inactive 
level, are lowered again to the active level. Ap 
proximately thirty courses are now knit to form 
the loopers rounds. As aliready explained, con 
trary to previous practice, when the loose course 
for looping was normally made on the first course 
after the toe, I now make this loose course the 
second course after the toe. This is done in the 
following manner. Referring to Fig. 17, a rack 
of the main pattern drum 20 brings a drum cam 
503 under a thrust rod 462 which, acting through 
a lug 583 on the thrust bar, tips a lever 466 about 
its pivot point 465 so as to engage and push 
downwardly on a pin 364 extending radially out 
ward from the left-hand end stitch cam 360. 
Since it is under this stitch cam that the yarn 
fed in the second feed is knit on rotary move 
ment of the needle cylinder, it follows that as 
long as the thrust bar 462 is held up by the drum 
can 503, the stitches knit at the left-hand feed 
will be longer tham usual. After One complete 
revolution of the machine it is therefore neces 
sary to return the above stitch can to its normal 
position. As already explained, this is done by 
the lever arm 467 on the thrust bar coming in 
contact with the pin 469. On the collar 468 on the 
main drive shaft 322 of the machine, thereby 
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knocking the lower end of the thrust rod off the 
can 503. 
If it is desired to make the delayed transfer 

welt of Fig. 29, the projection of the transfer Jacks 
takes place at the beginning of the third revolu 
tion of the machine by the insertion of cam 297. 

It may be noted that the bevels 562, 563 and the 
hump cams 38 and 39 have similar effects in that 
they both serve to raise the yarn so as to avoid 
damage by the sinkers. This is true whether the 
upper part of the yarn is raised by the bevel, the 
lower part of the yarn is raised by elevation of 
the stitches and the fabric, or the tie-across con 
struction is being raised with relation to the 
sinkers. 
While I have shown retraction of the raise can 

353 between the leading end cam 36 in the rotary 
direction and the double stitch cam 50, it should 
be understood that if it is desired to have the 
needle follow a non-knitting path at the foll 
lowing end cam 360, then the raise cam 352 foll 
lowing the double end cam would be retracted. 
In this case the adjacent stitch can where the 
needles would knit would be the double stitch 
cal 

It will be seen that in spite of the difficulties 
of operating a hosiery knitting machine contin 
uously on a multiple number of feeds beginning 
On the bare needles and carrying through the 
automatic inturned welt and heel and toe in 
volving successively different Selections of needles 
at each of those parts of the stocking, I have 
produced a simple and coordinated machine and 
method to overcome all the needle and sinker 
difficulties and produce a fine-gauge stocking at 
high speed, including the yarn changes which 
are so necessary in modern fine-gauge stockings. 
I am the first to have yarn changes in a double 
feed machine where there is reciprocatory knit 
ing. I am the first to use a multiplicity of yarn 
fingers in throat plates in a multi-feed hoslery 
rnhachirhe Which knits multi-feed both in the ro 
tary and reciprocatory manner. 
What is claimed is: 
1. A circular independent needle hosiery knit 

ting machine adapted to knit a stocking with re 
c'procatory heel and toe all by multi-feed knit 
tling, in which there are a multiplicity of switch 
cams, a plurality of said cams being adapted to 
krit in the forward direction and a plurality in 
the reverse direction, in combination with means 
associated with the stitch cams causing selvedge 
start-up of the stocking while the machine is 
knitting multi-feed. 

2. A circular independent needle hosiery knit 
ting machine adapted to knit a stocking with re 
ciprocatory heel and toe all by multi-feed knit 
ting, in which there are a multiplicity of stitch 
cams, a plurality of said cams being adapted to 
knit in the forward direction and a plurality in 
the reverse direction in combination with means 
associated with the stitch cams causing the 
making of a turned welt while the machine is 
knitting multi-feed. 

3. A circular independent needle hosiery knit 
ting machine adapted to knit a stocking with a 
turned Welt and multi-feed heel and toe accord 
ing to claim 2 in which there is a plurality of 
independent sinkers with nebs to hold down 
Stitches in combination with means adapted to 
change the maximum number of active needles 
during multi-feed reciprocatory knitting. 

4. A circular independent needle hosiery knit 
ting machine adapted to knit a stocking with 
Welt and reciprocatory heel and toe all knit multi 
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feed, in which there is a multiplicity of stitch 
cams in combination with means adapted to cause 
needles temporarily to take a non-knitting path 
at one stitch can but a knitting path at another, 
whereby the machine is adapted to make a multi 
feed turned Welt. 

5. A circular independent needle hosiery knit 
ting machine adapted to knit a stocking with a 
turned welt and multi-feed heel and toe, in which 
there are a multiplicity of stitch cams in Con 
bination with means of which part is a movable 
raise can adapted to cause needles to take a non 
knitting path at one stitch cam, said means and 
One of the stitch cams being adapted to cause the 
needles to take a knitting path at a stitch can 
other than said first stitch cam, whereby the 
machine is adapted to make a multi-feed turned 
Welt. 

6. A circular independent needle multi-feed 
hosiery knitting machine adapted to knit a stock 
ing with a turned Welt and two-feed heel and toe, 
in which there are at least three stitch cans 
adapted in either direction of knitting to knit at 
a multiplicity of feeds one less in number than 
the number of stitch cans, in combination with 
means of which part is a movable raise can 
adapted to cause needles to take a non-knitting 
path at one stitch can whereby the machine is 
adapted to make a multi-feed turned Welt. 

7. A circular independent needle multi-feed 
hosiery knitting machine adapted to knit a stock 
ing with a turned welt and two-feed heel and 
toe, in which there are three stitch cams adapted 
in either direction of knitting to knit two courses 
in combination with means adapted to cause 
needles temporarily to take a non-knitting path 
at One stitch can but a knitting path at an 
other, whereby the machine is adapted to make 
a multi-feed turned welt. 

8. A circular independent needle two-feed 
hosiery knitting machine adapted to knit a stock 
ing with a turned Welt and two-feed heel and toe 
in which there are two end stitch cams and a cen 
ter stitch cam, the latter having separate sur 
faces adapted to knit on rotary and reciprocatory 
movements respectively, and the end cams acts 
ing as clearing cams when in the leading posi 
tion, said three stitch cams being relatively sta 
tionary during the knitting of the welt, in com 
bination with means adapted to cause needles to 
take a non-knitting path at the leading stitch 
cam whereby the machine is adapted to make a 
two-feed start-up from the bare needles. 

9. A circular independent needle hosiery knit 
ting machine adapted to knit multi-feed on both 
rotary and reciprocatory knitting in which there 
are two end stitch cams and one or more inter 
mediate stitch cams and raise cams adjacent one 
of the intermediate stitch cams adapted to raise 
those needles that have passed under the inter 
mediate can in either direction in order that they 
may knit at the next stitch cam, in combination 
with mechanism adapted to retract One of said 
raise cams, whereby needles take a non-knitting 
path at a desired stitch can and knit at an ad 
jacent Stitch can. 

10. A circular independent needle hosiery knit 
ting machine adapted to knit multi-feed on both 
rotary and reciprocatory knitting in which there 
are two end stitch cans and one or more inter 
mediate stitch cams, and raise cams adjacent one 
of the intermediate stitch cams adapted to raise 
needles that have passed under the intermediate 
cam in either direction in order that they may 
knit at the next stitch can, in combination with 
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mechanism adapted to move a raise cam out of 
action whereby a non-knitting path is clear for 
needles at a desired stitch cam and they can knit 
at an adjacent stitch can. 

11. A circular independent needle hosiery knit 
ting machine adapted to knit multi-feed on both 
rotary and reciprocatory movements in which 
there are at least three stitch cams in combina 
tion with a can between the leading stitch cam 
in the forward direction and the adjacent stitch 
can adapted to raise needles for knitting that 
have come under the adjacent can on a reverse 
movement, and means adapted to retract the raise 
Cam Out of action for a forward movement, 
whereby needles can be led under the leading 
stitch can on forward movements and the ma 
chine can start up from the bare needles with 
all feeds in action. 

12. A circular independent needle hosiery knit 
ting machine according to claim 11, in which the 
leading stitch can in the forward direction is 
shaped so that it is adapted to clear needles for 
knitting by the adjacent cam or lead them down 
to go under the adjacent can without clear 
ing or taking yarn, whereby the machine is 
adapted to make a stocking welt multi-feed. 

13. A circular independent needle hosiery knit 
ting machine adapted to knit multi-feed on both 
rotary and reciprocatory movements, in which 
there are at least three stitch cans, the leading 
stitch can in the forward direction being adapted 
to knit on a reverse movement in combination 
with a can between the adjacent and leading 
cams adapted on reverse stroke to raise needles 
coming under the adjacent can and permit the 
leading can to knit, and means to retract said 
raise cam, whereby on forward movements the 
leading can can present needles at two levels to 
the adjacent stitch can. 

14. A circular independent needle hosiery knit 
ting machine adapted to knit multi-feed on both 
forward and reverse movements in which there is 
at least one double cam adapted to knit on both 
movements, a side stitch can located ahead of 
said double can on forward movements, and a 
stitch cam located after the double cam on the 
same direction of movement, in combination with 
a can adapted to raise needles coming under the 
double cam on reverse movements preparatory to 
knitting on the side stitch cam, and means 
adapted to withdraw the raise cam when it is 
desired to pass needles under the side cam on a 
forward movement, whereby the machine can 
start up from the bare needles with all knitting 
feeds in action and make an inturned welt. 

15. A circular independent needle hosiery knit 
ting machine adapted to knit multi-feed on both 
rotary and reciprocatory movements in which 
there are at least three stitch cams, a cam be 
tween the leading stitch cam in the forward di 
rection and the adjacent stitch can adapted to 
raise needles for knitting that have come under 
the adjacent cam on a reverse movement, and 
means adapted to retract the raise can out of ac 
tion for a forward movement, in combination 
with a movable dividing can adapted to direct 
spaced needles under the leading stitch cam in 
the rotary direction of movement so that all 
needles knit after the double stitch cam, whereby 
the machine starts up from the bare needles and 
completes the welt multi-feed without changing 
the knitting cams. 

16. A circular independent needle hosiery knit 
ting machine adapted to knit multi-feed on both 
rotary and reciprocatory movements in which 
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there are at least three stitch cams, a movable 
raise cam associated thereWith and a movable di 
Viding cam adapted to direct spaced needles un 
der the leading Stitch Cam in the rotary direc 
tion of movement So that all needles knit after 
the adjacent stitch cam, in combination with 
transfer jacks, whereby the machine can start up 
from the bare needles and complete the welt 
multi-feed without changing the knitting cams. 

17. A circular independent needle hosiery knit 
ting machine adapted to knit multi-feed on both 
rotary and reciprocatory movements, in which 
there are at least three stitch cams, the leading 
can in the forward direction being adapted to 
knit on a reverse movement and adapted on a for 
Ward movement to cause needles to approach the 
adjacent Stitch cam at two levels, such adjacent 
can having separate stitch-drawing surfaces 
adapted to knit om directions of knitting move 
rent opposite to each other, in combination with 
a can between the leading and such adjacent 
stitch cam adapted on reverse stroke to raise 
needles so that both the adjacent and leading 
Stitch cams knit, and means to remove said raise 
can for a movement in the forward direction, 
whereby the needles are adapted to approach 
the adjacent stitch can at either of two levels. 

18. A circular independent needle hosiery knit 
ting machine adapted to knit multi-feed on both 
rotary and reciprocatory movements in which 
there are at least three stitch cams, a cam be 
tWeen the leading Stitch cam in the forward di 
rection and the adjacent stitch can adapted to 
raise needles for knitting that have come under 
the adjacent cam on a reverse movement, means 
adapted to retract the raise cam out of action for 
a forward movement and a movable dividing cam 
adapted to direct needles under the leading stitch 
cam in the rotary direction of movement, in com 
bination With a dal, transfer jacks in the dial 
and a cam in the dial adapted to press the jacks 
outwardly at a feed subsequent to the leading 
feed in a rotary direction, whereby the strain of 
the transfer jack hooks and the needle hooks on 
the yarn at the beginning of the make-up is re 
lieved. 

19. A circular independent needle hosiery knit 
ting machine according to claim 18, in which the 
jack presser cam is pivoted at a circumferentially 
fixed point, in combination with a ring floating 
about the center of the dial to move the cam into 
operation. 

20. A circular independent needle hosiery knit 
ting machine adapted to knit at two feeds on both 
rotary and reciprocatory movements, a set of 
three stitch cams, two throat plates to feed yarn 
to the two trailing cams on each direction of knit 
ting, the leading stitch cam on each direction of 
movement being adapted to raise needles to take 
yarn to knit at the next stitch can, in combina 
tion with movable means directing spaced needles 
under the leading stitch cam and also permitting 
same to rejoin the intervening needles and knit 
at the third stitch can for a plurality of revolu 
tions of the machine, whereby the machine can 
start knitting on the bare needles with all feeds 
in action. 

21. A circular independent needle hosiery knit 
ting machine according to claim 20 in which the 
center cam has two separate surfaces adapted to 
draw stitches on directions of knitting movement 
opposite to each other and two throat plates are 
provided to feed yarn to the needles on both di 
rections of movement, in combination with means 
adapted to permit only spaced needles to take 
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yarns at one knitting cam for a plurality of 
courses but permitting all the needles to take 
yarn and knit at the other can during those 
Courses, whereby knitting is started on the bare 
meedles. 

22. A circular independent needle hosiery knit 
ting machine adapted to knit at two feeds on 
both rotary and reciprocatory movements, in 
which there is a set of three Stitch cans con 
prising a center cam having two Separate drawa 
down faces adapted to draw stitches for the first 
of the two courses in directions of movement 
opposite to each other and two end stitch cans 
each adapted to act as a clearing can when the 
needles approach from its end and to knit when 
they approach from the center can, in combina 
tion with a raise can below. One side of the center 
stitch cam adapted to assist in clearing for the 
following end stitch cam needles which have 
drawn Stitches under the center can on move 
ment in the reverse direction, a dividing can 
adapted to lead spaced needles which are not to 
take yarn under the leading stitch cam in the 
forward direction of movement, and control 
means withdrawing the Said ra.Se can and in 
serting said dividing cam for a plurality of for 
Ward revolutions of the machine in Order that 
the machine may start knitting on the bare 
needles without changing the kinitting cams dur 
ing the makeup. 

23. A circular independent needle hosiery knit 
ting machine adapted to knit multi-feed on both 
rotary and reciprocatory movements in which 
there are at least three Stitch cams, a can be 
tween the leading stitch cam in the forward di 
rection and the adjacent Stitch can adapted to 
raise needles for knitting that have come under 
the adjacent cam on a reverse movement, means 
adapted to retract the raise cam out of action for 
a forward movement, and a plurality of inde 
pendent sinkers therein having nebS adapted to 
hold down stitches, in combination with means 
adapted to raise one or more of the yarns as they 
lie from the yarn feeds to the last needle to knit 
during reciprocatory movements whereby dam 
age to the yar?n by the sinkers is prevented. 

24. A circular independent needle hosiery knit 
ting machine according to claim 23, in which 
there is in the means to raise the angle of the 
yarn to the last needle to knit means adapted to 
elevate the idle needles slightly at a point where 
the sinkers are retracted by a sinker retracting 
cam, whereby the stitches on the idle needles can 
be temporarily elevated above the nebs of the 
sinkers and cutting or breaking of the yarn pre 
vented. 

25. A circular independent needle hosiery 
kmitting machine adapted to knit multi-feed om 
both rotary and reciprocatory movements in 
which there are at least three Stitch cams, a 
plurality of yarn feeds and independent sinkers 
having nebs adapted to hold stitches adjacent, 
in combination with means adapted to raise One 
or more of the yarns as they lie from the yarn 
feeds to the last needle to knit during recipro 
catory movements whereby damage by the sink 
ers to the yarn is prevented. 

26. A circular independent needle hosiery 
knitting machine adapted to knit multi-feed on 
both rotary and reciprocatory movements in 
which there are at least four stitch-drawing 
surfaces, a plurality of throat plates at least 
two less in number than the stitch-drawing Sur 
faces adapted to feed yarn to the needles on 
both rotary and reciprocatory movements, and 
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a plurality of yarn fingers in each throat plate 
whereby yarns can be changed, in combination 
with a plurality of independent sinkers having 
nebs adapted to hold stitches down and means 
adapted to protect the Stitches or yarn against 
damage by the Sinkers. 

27. A circular independent needle hosiery 
knitting machine adapted to knit multi-feed on 
both rotary and reciprocatory movements in 
Which there are at least three stitch cams, a 
plurality of throat plates less in number than 
the stitch cams adapted to feed yarn to the 
needles on both rotary and reciprocatory move 
ments, and a plurality of yarn fingers in each 
throat plate whereby yarns can be changed, in 
combination with a plurality of independent 
sinkers having nebS adapted to hold stitches 
down and means adapted to raise one or more 
of the yarns as they lie from the throat plates 
to the last needle to knit during reciprocatory 
movements whereby damage by the sinkers is 
prevented. 

28. A circular independent needle hosiery 
knitting machine adapted to knit multi-feed on 
both rotary and reciprocatory movements in 
which there are at least three stitch cams, a 
cam between the leading stitch cam in one di 
rection and the adjacent Stitch can adapted to 
raise needles for knitting that have come un 
der the adjacent cam on a movement in the op 
posite direction, means adapted to retract Said 
raise can out of action for a movement in the 
first direction and a plurality of independent 
sinkers having nebs adapted to hold stitches 
down, means adapted to raise one or more of 
the yarns as they lie from the yarn feeds to the 
last needle to knit during reciprocatory move 
ments, Said raising means comprising in part a 
Switch can adapted to raise needles out of action 
as a group shortly before the machine begins 
a reverse movement, a sinker retracting cam, 
and a hump on a stitch cam adapted to raise 
Such idled needles slightly at the point where 
the sinkers are retracted, whereby the stitches 
On the last active needle will be held at a higher 
level than otherwise and damage to the yarn 
by the sinkers is prevented. 

29. A circular independent needle hosiery 
knitting machine adapted to knit multi-feed 
On both rotary and reciprocatory movements in 
which there are at least three stitch cams, a 
plurality of throat plates less in number than 
the Stitch cams adapted to feed yarns to the 
needles on both rotary and reciprocatory move 
ments, and a plurality of yarn fingers in each 
throat plate whereby yarns can be changed, in 
combination with a plurality of independent 
sinkers having nebs adapted to hold stitches 
down and means adapted to raise stitches on 
the idle needles over the sinker nebs, whereby 
damage to the stitches on the idle needles by 
the sinkers is prevented. 

30. A circular independent needle hosiery 
knitting machine adapted to knit multi-feed on 
both rotary and reciprocatory movements in 
which there are at least three stitch cams, a 
can between the leading stitch cam in one di 
rection of movement and the adjacent stitch 
can adapted to raise needles for knitting that 
have come under the adjacent stitch cam on 
the other direction of movement, means adapted 
to retract the raise can out of action for a 
movement in the first direction, a plurality of 
independent sinkers having nebs adapted to hold 
stitches down, and a sinker retracting cam, in 
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combination with a hump on the top of a stitch 
cam adapted to elevate the idled needles slightly 
at a point where the sinkers are retracted by 
the sinker retracting can for the purpose 
described. 

31. A circular independent needle hosiery 
knitting machine adapted to knit multi-feed on 
both rotary and reciprocatory movements in 
which there are at least three Stitch cams, a 
cam between the leading stitch cam in the for 
Ward direction of movement and the adjacent 
stitch cam adapted to raise needles for knitting 
that have come under the adjacent stitch cam 
On a reverse movement, means adapted to re 
tract the raise cam out of action for a forward 
movement, a plurality of independent sinkers 
having nebs adapted to hold stitches down, and 
a sinker retracting can, in combination with an 
up-pick and a hump On a Stitch Cam to elevate 
the leading active needle or needles which are 
thrown up out of action by the up-pick just be 
fore they pass through the stitch cams, whereby 
the lower ends of the yarns from the yarn feeds 
to those needles are elevated above the nebs 
of the sinkers. 

32. A circular independent needle hosiery 
knitting machine adapted to knit multi-feed on 
both rotary and reciprocatory movements in 
which there are at least three stitch cams, a 
can between the leading stitch cam in a rotary 
direction of movement and the adjacent Stitch 
cam adapted to raise needles for knitting that 
have come under the adjacent cam on a re 
verse movement, means adapted to retract said 
raise cam out of action on a movement in the 
rotary direction and a plurality of independent 
sinkers having nebs adapted to hold down 
Stitches, a sinker retracting cam, means adapted 
to raise the angle of one or more of the yarns 
as they lie from the yarn feeds to the last needle 
to knit during reciprocatory movements, and 
means adapted to elevate the idled needles 
slightly at a point where the sinkers are re 
tracted, in combination with a needle selecting 
means located prior to the knitting wave in the 
rotary direction to draw down one group of 
needles, and a second needle selecting means to 
raise a different Selection of needles, the sinker 
retracting cam being adapted to hold sinkers 
Out opposite the first means but not the second, 
whereby the selection of needles being used in 
reciprocatory knitting can be changed without 
increasing the special elevation of stitches above 
the nebs of the sinkers. 

33. A circular independent needle hosiery 
knitting machine adapted to knit multi-feed on 
both rotary and reciprocatory movements in 
which there are at least three stitch cams, a 
plurality of independent sinkers having nebs 
adapted to hold down stitches, a sinker re 
tracting can, means adapted to raise the angle 
of one or more of the yarns as they lie from 
the yarn feeds to the last needle to knit during 
reciprocatory movements, and means adapted to 
elevate the idled needles slightly at a point 
where the sinkers are retracted, in combination 
with a needle Selecting means located prior to 
the knitting wave in the rotary direction to draw 
down one group of needles, and a second needle 
Selecting means to raise a different selection of 
needles, the sinker retracting cam being adapt 
ed to hold sinkers out opposite the first means 
but not the Second, whereby the selection of 
needles being used in reciprocatory knitting can 
be changed without increasing the special ele 
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wation of stitches above the nebs of the sinkers. 
34. A circular independent needle knitting 

machine adapted to knit multi-feed on both ro 
tary and reciprocatory movements in which 
there are at least three Stitch cams, a sinker 
cap adapted to oscillate for reciprocatory knit 
ting on al feeds, and independent sinkers con 
trolled by the cap having nebs adapted to hold 
stitches down, in combination with means 
adapted to raise stitches on the idle needles over 
the sinker nebs, whereby damage to the stitches 
on the idle needles by the sinkers is prevented. 

35. A circular independent needle knitting 
machine according to claim 34 in which as part 
of the means to raise stitches there is a hump 
On One of the Stitch cams in combination With 
sinker retracting means in the cap adapted to 
retract the Sinkers while the needles rise over 
the hump, whereby the Stitches on the idle 
needles are raised above the sinker nebs during 
reciprocatory knitting. 

36. A circular independent needle knitting 
machine according to claim 35 in which as part 
of the means to raise the stitches there is a 
Switch cam adapted to raise needles out of ac 
tion as a group shortly before the machine be 
gins a reverse movement and the hump on a 
Stitch cam is adapted to raise such idled needles 
slightly at the point where the sinkers are re 
tracted, whereby the fabric on the last active 
needle will be held at a higher level than other 
wise. 

37. A circular independent needle knitting 
machine according to claim 36 in which there is 
a needle selecting means located prior to the 
knitting waves in the rotary direction, there be 
ing in said means a cam to draw down one 
group of the needles, and a second cam to raise 
a different Selection of needles, and the sinker 
withdrawing cam is adapted to hold out sink 
ers opposite the first cam but not the second, 
whereby the selection of needles being used in 
reciprocatory knitting can be changed without 
increasing the special elevation of stitches above 
the nebs of the Sinkers. 

38. A circular independent needle knitting 
machine adapted to knit multi-feed om both rO 
tary and reciprocatory movements, in which 
there are a plurality of throat plates, at least 
three stitch cans, a sinker cap adapted to OS 
cillate for reciprocatory knitting on all feeds, 
and independent sinkers controlled by the cap 
having nebs adapted to hold stitches down, in 
combination with up-picks adapted on recipro 
catory knitting to elevate a plurality of the lead 
ing active needles before they pass through the 
knitting cams, and a hump on one of the stitch 
cams adapted to further elevate said plurality 
of needles immediately thereafter and while the 
Sinkers are retracted at the knitting point, 
whereby the tie-across yarns in front of the 
needle raised by the pick are elevated above the 
nebs of the Sinkers. 

39. A circular independent needle hosiery 
knitting machine adapted to knit multi-feed on 
both rotary and reciprocatory movements in 
which there are at least three stitch cams, a 
cam between the leading stitch cam in one direc 
tion and the adjacent stitch cam adapted to raise 
needles for knitting that have come under the 
adjacent cam on a movelinent in the opposite 
direction, means adapted to retract said raise 
can Out of action. On a movement in the first 
direction, a plurality of independent sinkers 
having nebs adapted to hold stitches down, 
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means adapted to raise the angle of One or more 
of the yarns as they lie from the yarn feeds to 
the last needle to knit during reciprocatory 
movements, said yarn-raising means comprising 
in part a sinker retracting cam and a plurality 
of throat plates to feed yarn to the needles, the 
end of each throat plate at the corner where 
the yarn feeds when that throat plate is feeding 
in trailing relation to the other being bevelled, 
whereby after the last needle to knit during re 
ciprocatory movements has drawn yarn, the 
yarn will rise on the bevel, raising the angle of 
the trailing yarn going to that needle. 

40. A circular independent needle hosiery 
knitting machine adapted to knit multi-feed on 
both rotary and reciprocatory movements in 
which there are at least three stitch cams, a 
plurality of independent sinkers having nebs 
adapted to hold stitches down, means adapted 
to raise the angle of one or more of the yarns 
as they lie from the yarn feeds to the last 
needle to knit during reciprocatory movements, 
Said yarn-raising means comprising in part a 
sinker retracting cam and a plurality of throat 
plates to feed yarn to the needles, the end of 
each throat plate at the corner where the yarn 
feeds when that throat plate is the first to feed 
in relation to the other being bevelled, whereby 
after the last needle to knit during reciproca 
tory movementS has drawn yarn, the yarn will 
rise on the bevel, raising the angle of the trail 
ing yarn going to that needle. 

41. A circular independent needle hosiery 
knitting machine adapted to knit multi-feed on 
both rotary and reciprocatory movements in 
which there are a plurality of stitch cams and 
throat plates and a plurality of yarn fingers in 
at least one throat plate, the throat plates be 
ing adapted to feed yarn to the needles on both 
rotary and reciprocatory movements, further 
characterized in that the end or ends of each 
throat plate are bevelled at the corner or cor 
ners where the yarn feeds when that throat 
plate is feeding in following relation to another, 
whereby when the last needle to knit during 
reciprocatory movements has drawn yarn, the 
yarn will rise on the bevel raising angle of that 
yarn. 

42. A circular independent needle hosiery 
knitting machine adapted to knit multi-feed on 
both rotary and reciprocatory movements in 
which there are at least three stitch cams, a 
plurality of throat plates and a plurality of 
yarn fingers in each throat plate whereby yarns 
can be changed, in combination with a hump on 
the top of one of the stitch cams, a bevel at the 
end or ends of each throat plate where the yarn 
feeds when the throat plate is feeding in foll 
lowing relation to another, and a latch opening 
angle above each bevel, said hump being so lo 
cated that it is raising the needle when the 
needle is passing the latch opening angle. 

43. A circular independent needle hosiery 
knitting machine adapted to knit multi-feed on 
both rotary and reciprocatory movements in 
which there are at least three stitch cams, a 
plurality of throat plates and a plurality of 
yarn fingers in each throat plate, in combination 
with a depending lip on the bottom of each 
throat plate adapted to enter between the hook 
and latch of any needle where the latch is partly 
open and finish opening the latch, whereby 
damage to the latter is avoided. 

44. In a method of producing a multi-feed 
welt om a circular independent needle multi 
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feed hosiery knitting machine, the steps of re 
tracting a raise cam located between two stitch 
cams, thereby causing needles to take a non 
knitting path at one feed and to knit at another 
feed. 

45. In a method of producing a multi-feed 
wet on a circular independent needle hosiery 
knitting machine having a multiplicity of stitch 
cams and a raise cam therebetween, the steps 
of retracting the raise cam and allowing the 
needles to approach the following Stitch cam at 
two levels, whereby only certain needles knit at 
that stitch cam, and Subsequently knitting On 
all needles at another Stitch cam. 

46. In a method of operating a circular in 
dependent needle hosiery knitting machine hav 
ing a multiplicity of Stitch cams and a raise 
can between two of them, the steps of retract 
ing the raise can and causing the needles to 
approach the following Stitch cam at two levels, 
projecting welt transfer elements in the making 
of the welt while the needles are at two levels 
and taking bights of yarn on Such elements, and 
thereafter knitting on all needles at another 
stitch can. 

47. In a method of operating a circular in 
dependent needle multi-feed hosiery knitting 
machine having a plurality of yarm fingers at 
one or more feeds and adapted to knit multi 
feed on both rotary and reciprocatory nove 
ments, the steps of knitting a welt with yarns 
from one selection of yarn fingers, changing the 
yarn fingers selection and knitting a leg, there 
after changing to a third yarn finger Seelction to 
knit a heel and toe, While using the Same yarn 
fingers for the foot that were used in the leg. 

48. In a method of operating a circular in 
dependent needle hosiery knitting machine hav 
ing sinkers with stitch holding nebs and a plu 
rality of pivoted yarn fingers and adapted to 
knit at two or more feeds reciprocatorily, the 
Steps of knitting a heel Or toe by reciprocatory 
knitting in which a course is knit on a group of 
needles in One direction, raising one or more 
end needles of that group over one of the stitch 
cams on the next oscillation before they knit, 
retracting the Sinkers nonentarily while such 
needle or needles are rising over the Stitch can 
whereby the loops on such needles will get above 
the nebS of the sinkers and thereafter drawing 
down idle needles into action while the sinkers 
are momentarily retracted whereby the yarns 
from the fingers are lowered under the nebs. 

49. In a method of operating a circular in 
dependent needle hosiery knitting machine hav 
ing sinkers with Stitch holding nebs and a plu 
rality of pivoted yarn fingers, and adapted to 
knit at two or more feeds reciprocatorily, the 
steps of knitting a welt with yarns from one 
selection of yar?n fingers, changing the yarm 
finger Selection and knitting a leg, thereafter 
changing to a third yarn finger selection and 
knitting a heel and toe by reciprocatory knitting 
in combination with the steps of knitting a 
course on a group of needles in one direction, 
raising one or more end needles of that group 
over one of the Stitch cams on the next oscilla 
tion before they knit, retracting the sinkers 
momentarily while such needle or needles are 
rising over the stitch cam whereby the loops on 
Such needles will get above the nebs of the sink 
ers and thereafter drawing down idle needles 
into action while the sinkers are momentarily 
retracted whereby the yarns from the fingers are 
lowered under the nebS, 
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50. In a method of operating a circular ini 

dependent needle multi-feed hosiery knitting 
machine, the steps first of dividing the needles 
and knitting Om only spaced needles at one feed, 
and second, knitting om all the needles at a sub 
Sequent feed, keeping up this sequence of steps 
for three or more revolutions of the machine, in 
combination with projecting the transfer jacks 
to take bights of yarn on the second revolution of 
the machine at one feed, and after knitting a 
plurality of additional courses, transferring the 
bights on the jacks back to the needles. 

51. In a method of operating a circular in 
dependent needle hosiery kmitting machine hav 
ing sinkers with stitch-holding nebs and adapt 
ed to knit at two or more feeds reciprocatorily, 
the steps of knitting a course on a group of 
needles in one direction, raising one or more end 
needles of that group over one of the stitch cams 
On the next oscillation before they knit, and 
retracting the sinkers momentarily while such 
needle or needles are rising over the stitch cam, 
whereby any loops on such needles will get above 
the nebs of the sinkers, thereby preventing dam 
age to the stitches. 

52. In a method according to claim 51, the 
step of raising out of action on an oscillation 
before they knit the two needles which knit last 
on the previous oscillation, whereby a tie-across 
bight of yarn is created, and on the oscillation 
which raises them out of action, retracting the 
Sinkers momentarily during part of the time while 
the needles are rising, thereby raising the tie 
across bight above the nebs of adjacent sinkers. 

53. In a method of operating a circular in 
dependent needle hosiery knitting machine hav 
ing sinkers with stitch-holding nebs adapted to 
knit at two or more feeds reciprocatorily, the 
steps of raising a group of needles out of action 
While knitting on the preceding needles, further 
raising the leading needles of the inactive group 
a short distance while adjacent sinkers are mo 
mentarily retracted, thereby raising the level of 
the fabric on those needles and forming a ledge 
over which the yarn from the last active needle 
passes, thereby supporting it to pass above the 
sinker nebs. 

54. In a method of operating a circular in 
dependent needle hosiery knitting machine hav 
ing sinkers with stitch-holding nebs adapted to 
knit at two or more feeds reciprocatorily, the 
Steps of knitting a course on a group of needles 
in one direction, raising one or more end needles 
of that group over one of the stitch cams on the 
next oscillation before they knit, and retracting 
the sinkers momentarily while such needle or 
needles are rising over the stitch cam, changing 
the selection of active needles during reciproca 
tory knitting by drawing down idle needles into 
action while the sinkers are momentarily re 
tracted and then raising non-desired needles back 
up out of action while the sinkers are in action, 
whereby loops on inactive needles are kept under 
control. 

55. A circular independent needle hosiery knit 
ting machine adapted to knit multi-feed on both 
rotary and reciprocatory movements in which 
there are at least four stitch-drawing surfaces, a 
cam between the leading stitch-drawing surfaces 
in the forward direction and the adjacent sur 
face adapted to raise needles for knitting that 
have come under the adjacent surface on a re 
verse movement, and means adapted to retract 
the raise can out of action for a forward move 
ment, in combination with a pattern jack select 
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ing means adapted to clear the needles, the Suur 
face after the leading Surface in the rotary direc 
tion being adapted to knit such cleared needles, 
whereby only selected needles knit at the first 
feed and all needles knit at the next feed. 

56. A circular independent needle hosiery knit 
ting machine adapted to knit multi-feed on both 
rotary and reciprocatory movements in which 
there are at least three stitch cams, a cam be 
tween the leading stitch cam in the forward 
direction and the adjacent stitch cam adapted 
to raise needles for knitting that have come under 
the adjacent cam on a reverse movement, and 
means adapted to retract the raise cam out of 
action for a forward movement, the leading Stitch 
can in the forward direction being so shaped 
that it is adapted to clear needles for knitting 
by the adjacent can or lead then down under 
the adjacent cam without clearing or taking yarn, 
in combination with a dial, transfer jacks in the 
dial and cam means adapted to project the jacks 
at the leading stitch cam on the second revolu 
tion of knitting, whereby the machine can start 
up from the bare needles with all feeds in action 
and knit a multi-feed welt. 

57. A circular independent needle hosiery knit 
ting machine adapted to knit multi-feed on both 
rotary and reciprocatory movements in which 
there are at least three stitch cams, a cam be 
tween the leading stitch cam in the forward 
direction and the adjacent stitch cam adapted 
to raise needles for knitting that have come under 
the adjacent cam on a reverse movement, and 
means adapted to retract the raise cam out of 
action for a forward movement, one of the Stitch 
cams being mounted in a vertically movable 
manner so that when depressed it can draw slack 
loops in a following course in the rotary direc 
tion of knitting, in combination with pattern 
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controlled means adapted to depress said stitch 
cam during rotary knitting, and tripping means 
actuated from a continuously driven part of the 
machine adapted to release the stitch can from 
depressed position, Y}}riely a slack course of 
loops for looping can be produced in a rotary 
course Subsequent to the first course of loopers 
rounds. 

58. In : Circular independent needle hosiery 
knitting inachine adapted to knit multi-feed on 
both rotary and reciprocatory knitting in which 
there are two end stitch cams and at least one 
intermediate stitch cam, the mounting in a ver 
tically movable nanner of a Stitch can follow 
ing the leading Stitch cam in the rotary direc 
tion so that when depressed it can draw slack 
loops, in combination with pattern-controlled 
means adapted to depress said Stitch can during 
rotary knitting, and tripping means actuated 
from a continuously driven part of the nachine 
adapted to release the stitch cam from depressed 
position, whereby a slack course of loops for loop 
ing can be produced in a rotary course subse 
quent to the first course of loopers rounds. 
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