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METHOD AND APPARATUS FOR PRODUCING 
KNITTED FABRICS 

Paul L. Thurston, Martinsburg, W. Wa, assignor 
to Interwoven Stocking Company, New Bruns 
wick, N.J., a corporation of New Jersey 
Application July 20, 1940, Serial No. 346,468 

(C. 66-4) 24 Claims. 
My invention consists in the novel features 

hereinafter described, reference being had to the 
accompanying drawings which illustrate an em 
bodiment of the same, selected by me for pur 
poses of illustration, and the said invention is 
fully disclosed in the following description and 
claims. 
My invention Irelates to incorporating elastic 

thread in the top portion of a circular knit ar 
ticle of hosiery to render the article form-fit 
ting and Self-supporting. The self-supporting 
top portion of the article is preferably formed of 
plain knit fabric composed of fabric thread and 
elastic thread with the elastic thread introduced 
in certain courses, preferably spaced by an in 
tervening course or courses not containing the 
elastic thread, the elastic thread being united to 
the fabric at Spaced points in each of the courses 
at which it occurs. In producing the article On 
a circular knitting machine, the elastic is intro 
duced in the elastic containing courses by effect 
ing a needie separation by means of a selecting 
Cam acting on selecting butts associated with 
certain spaced needles. In order to produce in 
tervening courses not containing elastic thread, 
it has been the practice to move the selecting 
can to inoperative position so that none of the 
needles are positioned to receive the elastic 
thread during the knitting of the intervening 
courses, said courses being of the fabric or body 
thread alone. The selecting cam would then be 
moved back into operative position for the for 
nation of the next elastic containing course, thus 
necessitating periodic movement of the cam into 
and out of operative position during the knitting 
of the top. It has been found that to avoid 
breakage of the needle butts caused by moving. 
the selecting cam into operative position, it is 
necessary to leave a gap in the circular series 
of needle selecting butts, the movement of the 
Cam being SO timed that the cam moves into 
Operative position when the gap is opposite the 
cam. For practical purposes it has been neces 
sary to have this gap at least eight needles wide 
if breakage of the needle operating butts is to 
be satisfactorily avoided. This means that there 
will be a Space of at least eight wales between 
the last point at which the elastic is caught into 
the fabric in one elastic containing Course, and 
the first point at which it is caught in the SLC 
ceeding elastic course. The result is a vertical 
fat strip in the fabric having a different ap 
pearance from the remainder of the fabric. Al 
though this flat section is usually positioned at 
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ticularly in the finer grades of hosiery. An ob 
ject of the invention is to eliminate this unde 
sirable and unsightly flat strip and to make the 
top portion of the sock of uniform structure and 
appearance throughout its circumferential ex 
tent. 

It is preferable to provide the upper edge of 
the sock with an elastic Selvage to prevent raw 
elling of the fabric. This can be done by select 
ing alternate needles of the needle series and 
feeding elastic thread so as to be received in 
front of selected needles and behind interven 
ing needles, the needles being thereupon manipu 
lated so as to draw loops of body thread alter 
nately in front of and behind the course wise 
extending elastic thread. However, in knitting 
subsequent courses of the top, it is desirable to 
have a wider needle selection to incorporate the 
elastic thread in the fabric at more widely spaced 
Wales and thereby provide longer floats which 
form substantially continuous horizontal body 
engaging beads on the inner face of the fabric. 
It is desirable for the wider needle selection to 
begin as soon as possible after formation of the 
selvage so that the top will be of uniform ap 
pearance throughout its length. In accordance 
with the present invention, it is possible to pro 
duce one or more selvage courses with 1 X nee 
dle selection and produce an immediately suc 
cessive course or courses with a wider needle 
selection, for example, with the elastic fed to 
every fourth needle. The same elastic thread 
extends continuously through the welt Courses 
and the subsequent elastic containing courses of 

5 the top, thus avoiding loose ends of elastic 
thread and requiring a single elastic fed on the 
machine. 
A further object of the invention is the regur 

lation of the amount of elastic in each of the 
elastic containing courses, and particularly in the 
selvage course or courses. When the article is 
drawn over the heel of the wearer, the top por 
tion and especially the selvage are greatly 
stretched and if the amount of elastic thread in 

is the elastic containing courses is not sufficient to 
permit this stretching, the elastic will be broken. 
Breakage of the elastic thread is particularly seri 
ous in the selvage, as it frees the stitches of the 
body yarn and permits the fabric to ravel. The 
amount of elastic thread fed can be controlled 
to some extent by the usual tension devices, but 
owing to the ease with which light elastic thread 
is stretched, the control of tension alone has 
been found to be ineffective in controlling accu 

the back of the article, it is objectionable, par- 55 rately the amount of elastic incorporated in the 
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fabric. In accordance with the present invention 
the needles are manipulated by a measuring cam 
which is adjustable to control exactly the amount 
of elastic thread drawn by the needles. 
While certain features of the invention are ap 

plicable to circular knitting machines in general, 
the invention will be described in conjunction 
with a circular knitting machine of the type in 

- which two coaxial cylinders located one abpve 
the other are employed in connection with a 
circular series of needles, each having a hook 
and latch at each end, the needle grooves of the 
coaxial cylinders being in vertical alignment so 
that all of the needles may be operated in con 
junction with suitable cam mechanism in one 
cylinder, as the lower cylinder, for knitting plain 
knit fabric, while selected needles may be trans 
ferred vertically into the grooves of the upper 
cylinder while retaining the stitches thereon and 
caused to knit at their opposite ends in conjunc 
tion with the non-Selected needles remaining in 
the lower cylinder for the production of rib knit 
ting, and for other purposes hereinafter ex 
plained. 
In the accompanying drawings, 
Fig. 1 is a side view of a sock made in accord 

ance with the invention. 
Fig. 2 is an enlarged diagrammatic view of the 

top portion of the sock partially broken away to 
Show the inner face of the fabric. 

Fig. 3 is a side elevation of a portion of a knit 
ting machine in accordance with my invention, 
certain parts being omitted for the sake of clear 
eSS. 
Fig. 4 is a top plan view taken on the line 4-4 

of Fig. 3. 
Fig. 5 is a diagrammatic plan view of the 

needle circle and cam blocks showing the posi 
tions of the thread feed fingers. 

Fig. 6 is an inside view of the cam blocks spread. 
out in a plane, showing the positions of the 
needles and needle operating sliders and includ 
ing at the right hand end of the figure a diagram 
matic side view of the needles and sliders. 

Fig. 7 is a plan view similar to Fig. 5, but show 
ing the thread feeding fingers in positions corre 
sponding to Fig. 9. 

Fig. 8 is an interior view of a section of the 
lower can block. 

Fig. 9 is a view similar to Fig. 6, but showing : 
the cams in position for inserting a draw thread. 

Fig. 10 is a view similar to Fig. 6, illustrating 
cams in position for initiating the transfer of 
needles from the upper to the lower cylinder. 

Fig. 11 is a view similar to Fig. 6 showing the 
cams in position to begin the formation of plain 
knit courses of body thread. o 

Fig. 12 is a view similar to Fig. 5 with the thread 
feeding fingers shown in positions corresponding 
to Fig. 13. . 

Fig. 13 is a view similar to Fig. 6 illustrating the 
knitting of elastic thread in plated relation with 
the draw thread. 

Fig. 14 is a view similar to Fig. 5 showing the 
thread feed fingers in positions corresponding to 
Fig. 15. 

Fig. 15 is a view similar to Fig. 6 illustrating a 
needle selection in which alternate needles are 
positioned to receive the elastic thread. 

Fig. 16 is a view similar to Fig. 15, but showing 
every fourth needle raised to receive the elastic 
thread. 

Fig. 17 is a vertical sectional line through the 
lower cam block showing mechanism for raising 
and lowering the regulating Or measuring Cam 
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2,286,771. 
controlling the amount of elastic thread drawn 
from the feed finger. 

Fig. 18 is a fragmentary elevation of the out 
Side of the lower can block showing a part of the 
control mechanism for said regulating cam. 

Fig. 19 is a vertical Section through the lower 
can block showing a radially movable draw down 
can at the secondary feed station and control 
mechanism for said cam. 

Fig. 20 is a vertical section through the lower 
cam block showing the main clearing cam and 
can operating mechanism. 

Fig. 21 is a vertical section through the lower 
can block showing the main selecting cam and 
operating mechanism. 

Fig. 21a shows an alternative construction in 
which needle operating butts are provided on the 
Shank of the needle itself instead of on a slider. 

Fig. 21b is a similar view in which a knitting 
butt is provided on the shank of the needle while 
a Selecting butt is provided on an associated jack. 

Fig. 22 is a diagrammatic view showing mecha 
nism for controlling the main clearing cam. 

Fig. 23 is a diagrammatic view showing mecha 
nism controlling the main selecting cam. 

Fig. 24 is a plan view showing the elastic thread 
feed finger and control mechanism therefor. 

Fig. 25 is a plan view showing the draw thread 
feed finger. 

Fig. 26 is a diagrammatic side elevation show 
ing the primary control mechanism for the elastic 
thread feed finger including an interrupter cam. 

Fig. 27 is a diagrammatic side elevation of 
mechanism for imparting rotary movement to the 
interrupter can shown in Fig. 26. 

Fig. 28 is a diagrammatic view showing alter 
nate needles in the upper cylinder and loops 
drawn of body thread fed to all of the needles. 

Fig. 29 is a diagrammatic view showing loops of 
draw thread being drawn by the lower needles 
Only. ' 

Fig. 30 is a similar view showing loops of body 
thread being drawn by all of the needles. 

Fig. 31 is a similar view showing the beginning 
of a second round of draw thread. 

Fig. 32 illustrates the transfer of the alternate 
needles from the upper to the lower cylinder and 
the feeding of body thread to all of the needles 
after transfer. 

Fig. 33 shows diagrammatically a section of 
fabric with one round of draw thread. 

Fig. 34 shows the fabric after a second round 
of draw thread has been started. ' 

Fig. 35 shows the fabric at a further stage with 
elastic thread knitted in plated relation with a 
portion of the draw thread. 

Fig. 36 shows the fabric with two rounds of 
elastic thread, the elastic having been received by 
alternate needles. 

Fig. 37 illustrates the fabric of Fig. 36 with two 
additional elastic containing courses in which the 
elastic is united with the fabric at every fourth 
Wale. 

Fig. 38 is a diagrammatic view illustrating the 
operation of the needles and sinkers in measuring 
the elastic thread. 
In Figs. 1 and 2 of the drawings, there is rep 

resented an article of hosiery having a selvage 
edge S, an elastic incoiporated form-fitting and 
Self-Supporting top portion T, a rib. knit leg por 
tion L and a foot portion F. The selvage com 
prises an initial course S, of body yarn, which 
will ordinarily be fabric thread, the loops of which 
are disposed alternately in front of and behind 
a round E' of elastic thread E. One or more Sup 
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plementary selvage courses S, may be formed 
in like manner. If the first round of elastic 
should be broken during use of the article, the 
Supplementary. Selvage course will prevent un 
ravelling of the fabric. Following the Selvage 
Course or Courses, there is provided an imme 
diately successive course T in which the elastic 
thread is caught into the fabric at more widely 
Spaced points, for example, at every fourth Wale, 
as shown. One or more additional elastic con 
taining courses of like or different spacing may 
follow, as for example, course T2. In a succeed 
ing portion of the fabric, the elastic thread is 
incorporated only in spaced courses separated 
by courses knit of body thread and containing 
no elastic. In the embodiment shown, elastic 
is incorporated in every fourth Course through 
out the balance of the top portion of the arti 
cle. This is followed by a leg portion which may 
be of rib knit fabric as shown, and a foot por 
tion of any desired construction. 

In FigS. 3 to 27 of the drawings, there is illus 
trated a machine for producing the article shown. 
in Figs. 1 and 2. With reference particularly to 
FigS. 3, 4 and 6, the numeral to represents the 
lower knitting cylinder provided with vertically 
movable sliders located in the grooves there 
of, and having selecting butts 2 and knitting 
butts 3 for engaging suitable cams on the cam 
ring, indicated at A, each of the sliders f be 

3 
iment shown, the first, fifth, ninth, etc., sliders 
have long butts, the third, seventh, eleventh, etc., 
sliders have medium butts and the remaining slid 
ers have short butts. However, different lengths 
and arrangements of the butts may be used in 
accordance with the needle Selection desired. 
The selecting butts 22 of the sliders 2 in the 
upper cylinder may also be of different lengths, 
butts of two lengths being shown in the draw 
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30 
ing provided at its upper end with a terminal 
portion comprising a needle engaging hook 5 
and a latch engaging extension 6 for connect 
ing the sliders with such needles as are present 
in the lower knitting cylinder. 20 represents the 
upper needle cylinder provided with a series of 
sliders 2 engaging the grooves thereof and hav 
ing selecting butts 22 and knitting butts 23 for 
engaging the upper cam ring 26. The upper set 
of sliders are each provided at their lower ends 
With a terminal portion comprising the needle 
engaging hook 25 and latch engaging extension 
26 for engaging the upper ends of the needles 
when they are transferred to the upper cylinder. 
The specific construction of these parts and the 
transfer mechanism by which selected needles are 
transferred from one cylinder to the other, form 
no part of my present invention. The needles, 
indicated at 30, are each provided as shown, with 
the usual hook 3 and latch 32 (see Figs. 17, 19, 
20 and 21) at each end. When the needles are 
in the lower cylinder, their lower hooks will en 
gage the hooks 5 of the corresponding sliders 

and the extensions 6 Will engage the lower 
latches, so that the needles will be operated by 
and With the Sliders f. When a the needles 
30 are in the lower cylinder, the machine is ad 
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ings. 
It will be understood that the sliders in the 

lower cylinder will also be provided with knit 
ting butts, which may likewise be of different 
lengths. Ordinarily, consecutive sliders consti 
tuting approximately one-half the circular series 
thereof, will have short butts for operating the 
needles during reciprocating work in knitting 
the heel and toe pockets in the usual manner, 
while the remaining sliders will have long knit 
ting butts. A greater number of different lengths 
of knitting butts may be provided if desired. 
While the knitting and Selecting butts for operat 
ing the needles have been described as being on 
the Sliders, it will be understood that in other 
types of machines, for example, a single cylinder 
machine; butts may be provided on the Shanks 
of the needles themselves, as illustrated in Fig. 
2la, wherein a needle 30 is shown with select 
ing butts 2 and knitting butts 3; or on suit 
able jacks for operating the needles, as illustrated 
in Fig. 21b, wherein a knitting butt 23 is shown 
On the shank of the needle 239 and a Selecting 
butt 22 is provided on an associated jack 2. 
The machine shown in the drawings is pro 

vided with a main yarn feeding station where 
the body yarn is fed and a secondary feeding 
station for feeding elastic thread and draw 
thread. At each of the feeding stations there 
are provided suitable thread guides for feeding 
the thread to the needles and suitable tension 
devices for applying tension to the thread. An 
adjustable tension device for the elastic thread 
is indicated at 27 in Fig. 3 while a tension de 
vice for the body thread is indicated at 28 in 
Fig. 4. The thread guides are shown in the 
drawings as being thread feed fingers of usual 
form and Will be referred to generically as feed 
fingers in the following description and claims, 
Suitable mechanism hereinafter described is pro 
vided for moving the feed fingers into and out 
of feeding position. 
At the main feeding station the needles in 

the lower cylinder are manipulated by a feed 
cam 33, and a main draw down cam 34. The 
draw down cam 34 is movable in a vertical di 

... rection to regulate the amount of yarn drawn 

justed for plain knitting. For the production of 
rib knitting, certain of the needles will be trans 
ferred to the upper cylinder, for example, in mak 
ing 1x1 rib, every other needle will be trans 
ferred to the upper cylinder, while for making 
6x3 rib, for example, groups of three consecul 
tive needles will be transferred to the upper cyl 
inder in alternation with groups of six consecu 
tive needles, which remain in the lower cylinder. 
The Selecting butts 2 on the sliders are 

utilized both for Selecting the needles which are 
to receive the elastic thread, and also for trans 
ferring certain of the needles to the upper cylin 
der for producing rib knit fabric. The selecting 
butts are of at least three lengths, certain of the 
sliders being provided with long butts, others. 
with medium butts and still others with short 
butts or no butts at all. In the particular embod 

O 

by the needles. A similar draw down cam 35 
is provided for knitting when the needle cylin 
der is reciprocating in a reverse direction dur 
ing the formation of the heel and toe pockets. 
Following the draw down can 34, there may be 
provided a conditioning cam 36 for raising the 
needles a slight amount to insure proper align 
ment. 
Between the main feeding station and the 

secondary feeding station there is provided a 
main selecting cam 37, which co-acts with the 
selecting butts to effect a needle separation. 
Upon engagement of a selecting butt with the 
main Selecting can, the slider is raised so that 
its knitting butt rides up an auxiliary selecting 
cam 38, and along a race-way 39, above the 
auxiliary selecting cam. Siders not acted upon 
by the main selecting cam 31 are not raised and 
their knitting butts pass through a raceway 60, 



4. 
below the auxiliary selecting cam 38. Selection 
of the needles is thus initiated by the main 
selecting cam and is completed and maintained 
by the auxiliary selecting cam 38, and the race 
ways 39 and 40 for the selected and unselected 
needles respectively. 
The main selecting cam 3 remains in oper-. 

ative position throughout the knitting of the 

5 

elastic containing fabric, including that porr 
tion of the fabric having elastic in Spaced 
courses only, and in the embodiment illustrated 
the can remains always in operative position. 
However, it may have more than one operative 
position and be movable radially from one oper 
ative position to the other. To produce the arti 
cle shown in Figs. 1 and 2, the main selecting 
Cam has an inner operative position in Which 
it engages both the long and the medium length 
Selecting butts, and an outer operative posi 
tion in which it engages the long butts only. 
During the knitting of Selvage courses S and 
S, the selecting cam is in its inner position in 
which it raises alternate needles to receive the 
elastic thread. During the knitting of subse 
quent courses, the selecting cam is in its outer 
position. So that it engages the long Selecting 
butts only, and thereby selects more widely 
Spaced needles, for example, every fourth needle, 
to receive the elastic.. 
Mechanism for moving the main selecting 

cam 37 from one operative position to another 
is controlled by cams 4a and 4b on a cam 
drum 4 on the main pattern shaft 42 of the 
machine, as shown in Figs. 21 and 23. The 
selecting cam 37 is carried by a radially movable 
plunger 3a extending out through the cam ring 
and having a transverse pin 37b which is acted 
upon by a spring 37 c tending to move cam 37 
to its outer position. Means for moving the 
can to its inner position against the action of 
Spring 37 c comprises a cam follower 43 (Fig. 
23) pivoted to a suitable support at 43a, and 
having a can engaging portion 43b, which bears 
on cams 4a and 4b. The cam follower 43 is 
Connected, for example, by a link 44, a transverse 
shaft 45, with cranks 45a and 45b, and a link 
46, with a bell crank lever 47, pivoted at 47 a. 
to a suitable Support on the frame of the ma 
chine. The free end 47b of the bell crank lever 
bears against the outer end of the plunger 37a, 
carrying Selecting cam 3. When the cam en 
gaging portion. 43b of the cam follower 43 rides 
up on the high can portion 4 fa of the cam 
drum 4, the free end of bell crank lever 47 is 
moved inwardly (to the right in Fig. 23) push- 55 
ing the cam 3 to its inner position. When the 
can engaging portion of the cam follower rides 
off the high cam portion of cam 4 a on to the 
low can portion 4b, cam 37 is moved to its 
Outer position by the spring 37c. 
of the movement of the selecting cam will be 
explained in connection with the operation of 
the machine. 
There is also provided between the main feed 

ing station and the secondary feeding station a 
main riser or clearing cam 50, adapted to en 
gage the knitting butts of all of the sliders to 
raise the needles to clearing position, i. e., a 
position in which the previously drawn stitch is 
placed below the latch of the needle so that it 70 
will be cast of when the needle is again drawn 
down. The main clearing cam is movable into 
and out of operative position, and the location 
of the clearing cam is such that when in oper 
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to raise all of the sliders so that their selecting 
butts do not engage the main selecting cam 37. 
In the embodiment illustrated, the main clear 
ing cam is disposed vertically above the select 
ing cam, but it could, if desired, be located in 
advance of the latter cam. In either event, the 
clearing cam, when in operative position, diverts 
all of the Selecting butts from the selecting cam 
So that the latter cam is ineffective to produce 
a needle separation. When the clearing cam is 
moved to inoperative position, selected needles 
only will be raised so that the knitting butts 
Will ride up auxiliary selecting cam 38 and 
through race-way 39, while the knitting butts 
aSSociated with unselected needles will pass 
through the lower race-way 40. Thus, a needle 
Separation is initiated by the withdrawal of 
clearing cam 50 from tis operative position. It 
Will be noted that the selecting cams 37 and 38 
do not raise the needles to as high a position as 
they are raised by clearing cam 50, it being de 
sired that the selected needles be raised only 
high enough to receive the elastic thread, but 
not sufficiently high to place previously drawn 
loops of body thread below the latches. The 
Clearing can 50 is movable radially into and out 
of Operative position by mechanism controlled 
by a can 5a on a drum 5 on the main pattern 
shaft 42, as illustrated in Figs. 20 and 22. The 
can 50 is provided with a rearwardly extending 
projection 5a, which is pivotally connected to 
a short arm 50b, pivoted at its lower end 50c 
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to a bracket 50d, provided on the cam ring. The 
upper end of alm 50b is suitably connected, for 
example, by a Bowden cable 52, to a cam foll 
lower 53, engaging cam 5 a. A spring 54 also 
acts on the upper end of lever 50b, tending to 
move clearing cam 50 inwardly to its operative 
position. When the cam follower 53 rides up 
on eam 5 la of cam drum 5?, the upper end of 
lever 50b is pulled outwardly against the action 
of Spring 54 to withdraw the clearing cam 50 
to inoperative position. ' 

It will be noted that movement of clearing 
can 50 to inoperative position is effected by cam 
5a, while movement into operative position is 
effected by means of spring 54. This mode of 
operation is of importance in that as will be ex 
plained below, the clearing cam 50 is released 
for movement into operative position at a time 
when the short knitting butts are in front of 
the cam. The clearing cam will thereupon be 
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55 and 56 to draw new stitches. 

moved by Spring 54 into engagement with the 
ends of the short knitting butts, and the first 
of the long knitting butts will ride up the face 
of the clearing cam, whereupon the cam will be 
noved into its innermost position to act on both 
the long and the short knitting butts. 
At the secondary feeding station there are pro 

vided a draw down cam 55, and a measuring cam 
56. The draw down cam 55 is movable radially 
into and out of operative position, while the 
measuring cam 56 is movable between an upper 
or inoperative position, illustrated in Fig. 6, and 
a lower or operative position shown in Fig. 9. 
When the draw down 'cam 55, the measuring 
can 56, and the main clearing cam 50 are all 
in operative position, the needles will be raised 
by the clearing cam to place the previously 
drawn Stitches below the latches and after tak 
ing the thread fed at the secondary feeding sta 
tion, the needles will be drawn down by cams 

When cams 55 
and 56 are in operative position, and the clear 

ative position, the cam acts on the knitting butts 75 ing can 50 is out of operative position, selected 
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needles only will be raised by selecting cams 37 
and 38, sufficiently high to receive the thread 
fed at the secondary feeding station, but not 
high enough to clear the previously drawn 
stitches and upon reaching draw down cam 55 
and measuring cam. 56, the selected needles will 
be drawn down to draw loops of the second 
thread, together with the retained loops of the 
thread fed at the main knitting station. The 
unselected needles are not raised by the Select 
ing cams and hence do not receive the thread 
fed at the secondary feeding station. The 
knitting butts associated with the unselected 
needles pass through the lower race-way 40, and 
are drawn down slightly by measuring cam 56 
to again place the unselected and Selected nee 
dles at the Same level. 

If desired, the Selecting cams can be made to 
raise the Selected needles to clearing position 
whereby new stitches will be drawn of the thread 
fed at the secondary feeding station and the 
previously drawn loops of the thread fed at the 
main feeding station will be cast Off. 
The movement of draw down cam 55 into and 

out of operative position is controlled by a cam 
wheel 57 on an auxiliary pattern shaft 58, as 
shown in Fig. 19. This pattern shaft is driven 
by suitable mechanism in timed relation with 
the main pattern drum but as the driving mech 
anism forms no part of the present invention, it 
will not be further described. The cam. Wheel 
57 is provided with Suitable cam grades 57a, 
which act on a cam follower 59 to move the cam 
55 radially into its operative position. Prefer 
ably the cam surface 57 a comprises a double cam 
grade, so that the draw down cam 55 is first 
moved in Sufficiently far to engage the long knit 
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ting butts and after a pause is moved the re 
maining distance. A spring 55a tends to move 
cam 55 toward inoperative position and main 
tains the cam follower 59 in engagement with 
can Wheel 5. 
The vertical movement of measuring cam 56 

is likewise controlled from the auxiliary pattern 
shaft 58 by the mechanism shown in FigS, 17 
and 18. One end 60a of a rocking arm 60, piv 
oted to the cam ring at 60b, acts on a pin 56a 
projecting rearwardly from the cam. 56, while 
the other end 60c of the rocking arm is engaged 
by a lever 6 which is pivoted to a suitable Sup 
port at 6a, and has a cam follower portion 6b 
which engages the cam Surface 62 provided on 
a cam wheel 70 carried by the auxiliary pattern 
shaft 58. A set Screw 60d is adjustable to vary 
the height of the measuring cam in its lower and 
raised positions. A spring 63 acts on the cam, 
tending to move it to its upper position and 
maintain the cam follower 6b in engagement 
with the cam surface 62, on cam wheel 70. 
Beyond draw down cam 55 and measuring 

cam. 56, there is provided a secondary clearing 
cam 64 for raising all of the needles preparatory 
to receiving the yarn fed at the main feeding 
station. The lower cam block has a transfer 
cam 65 for transferring certain needles to the 
upper cylinder, as is usual in the coaxial type of 
machine. 
The upper cam block is provided with the usual 

stitch cam, clearing cam and transfer cam, as 
illustrated in the drawings. While, for the sake 
of brevity and clarity, reference is made in the 
description and claims to upper and lower cyl 
inders, it will be understood that the ylinders 
and the needle manipulation and thread feeding 
mechanism therefor, may be interchanged. 
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Moreover, instead of employing stationary needle 
manipulating cams as shown, revolving cam 
wheels or other devices for lowering or raising 
the needles may be used. 

Referring now to the means for feeding thread 
to the needles, the main feeding station may 
have any desired number of yarn feeding fingers, 
one of which is shown at 66 in Fig. 4. Suitable 
mechanism (not shown) may be provided for 
moving the feed fingers of the main feeding sta 
tion into and out of operative position to feed 
one, or more body yarns, as desired. At the sec 
ondary feeding station, there are provided feed 
fingers for the draw thread and the elastic 
thread. The draw thread feed finger 67 is mov 
able to a feeding position shown in dotted lines 
in Fig. 25, and to an inoperative position shown 
in Solid lines in the same figure. To provide for 
movement into and out of feeding position, the 
draw thread feed finger 67 is carried. On a hol 
low vertical shaft 68, having a radial projec 
tion (not shown) which is connected with a cam 
follower 69, which engages the periphery of a 
cam wheel 70, provided on the auxiliary pattern 
shaft 58. When the cam follower 69 rides up 
on the high portion 70a of the cam wheel 70, the 
vertical shaft 68 is rotated counterclockwise, as 
viewed in Fig. 25 and the feed finger 67 is swung 
into feeding position. The elastic thread feed 
finger is movable to three positions, as illus 
trated in Fig. 24, namely, operative position in 
dicated in dotted lines for feeding elastic thread 
to selected needles, an inoperative position 
shown in Solid lines for causing the elastic 
thread to be cut and bound by suitable mecha 
nism (not shown) and an intermediate position 
ShoWn in dot and dash lines for holding the 
elastic thread so that it will not be received by 
the needles but is not cut and bound. To pro 
vide for the properly timed movement of feed 
finger if to its various positions, the finger is 
manipulated by a dually controlled mechanism, 
shown in Figs. 24, 26 and 27. The main control 
shown in Figs. 26 and 27 provides for properly 
timed movement of feed finger 7 into and out 
of Operative position. The secondary control 
mechanism shown in Fig. 24 regulates the ex 
tent of movement of the feed finger when moved 
Out of operative position to determine whether 
the feed finger, moves to the holding position 
shown in dot and dash lines or to the cutting and 
binding position shown in full lines in Fig. 24. 

Referring first to Fig. 26, it will be seen that 
the elastic thread feed finger 7 is carried at the 
upper end of a shaft 72, extending through hol 
low shaft 68 and provided near its lower end 
with radially projecting pin 72a, which extends 
into the slot 73a provided at one end of a link 73. 
The other end of link 73 is connected to one arm 
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T4a of a bell crank lever 74, the other arm 74b. 
of which is connected by a link 75 to one end of a 
cam follower 76. The cam follower 76 is pivoted 
to a suitable Support at 76a and has pivoted to 
a suitable support at 76a and has a projecting 
portion 6b engaging the periphery of a cam 
wheel 7 carried on a shaft 78. The cam wheel 

is provided on its periphery with a plurality 
of Spaced projections 77a. When the cam en 
gaging portion 6b of the cam follower 76 rides 
up on One of the projections 77a of cam wheel 
77, the link 73 is moved to the right, as viewed 
in Fig. 26, and the feed finger 7 is swung counter 
clockwise into the dotted line position shown in 
Fig. 24. 
To effect movement of feed finger if into and 

f 
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out of operative position at the proper time, step 
by step rotary movement is imparted to cam 
wheel 77 in timed relation with the rotation' of 
the needle cylinder. In accordance with a pre 
ferred embodiment of the invention, cam wheel 
77 is operated from the main shaft 9 under con 
trol of main pattern shaft 42. 
shaft 79 carries a cam wheel 80 having a pro 
jecting cam portion 80a for engaging a roller 8 fa 
on a lever 8 which is pivoted to a suitable Sup 
port at 8b. A spring 8 fic acts on the lever 8 
to hold the roller 8 a. in contact with cam wheel 
80. The lever 8 is connected by a link 82 to 
a pawl carrier 83, rotatably mounted on the shaft 
78 which carries cam wheel 77. The pawl carrier 
83 is provided with a pawl 83a, which engages 
a ratchet wheel 84, affixed on shaft 8 so that 
the ratchet wheel 84 and cam wheel 7 rotate 
together. Each revolution of the main drive 
shaft 79 will oscillate the pawl carrier 83 to rack 
the ratchet wheel 84 forward one tooth. The 
relation between the projections la On Cam 
wheel 77 and the teeth on ratchet wheel 84 is 
such that each projection, corresponds with one 
tooth, while each space between the Successive 
projections corresponds with three teeth of the 
ratchet wheel. With this arrangement the elas 
tic thread feed finger f will be held in Operative 
position by a projection 77a during one revolu 
tion of the drive shaft 79, and of the needle cylin 
der, and will be out of operative position during 
the next three revolutions. By replacing cam 
wheel 77 by a similar cam wheel having more 
widely or more closely spaced projections, any 
desired spacing of the elastic containing course 
can be obtained. - 

It will be understood that during the knitting 
of the four consecutive elastic containing courses 
S’, S2, T' and T2, (Fig. 2) the elastic feed finger 
will remain continually in operative position 
while during the knitting of the leg and foot por 
tions of the sock, the elastic feed finger will re 
main in inoperative position. It is hence neces 
sary to interrupt the step by step rotary move 
ment of cam wheel 77 during these periods. To 
accomplish this, I provide a pivoted locking lever 
85 for engaging a pin 8 d on rocking lever 8, 
to hold the roller 8a out of engagement with 
cam wheel 80 and thereby prevent the rocking 
of lever 8 by the cam wheel. The locking lever 
85 is carried by a shaft 86 on which there is 
also provided an arm, 87 having an end portion 
87 a for engaging a cam drum 88. on the main 
pattern shaft 42. Cam drum 88 is provided with 
a short projecting portion 88a and longer pro 
jecting portion 88b. The timing of the machine 
is such that when arm 87 rides up on projection 
88a, on cam drum 88, the rocking lever is re 
leased to make one complete oscillation moving 
the ratchet wheel 84 forward one tooth and 
bringing one of the projections Ta of can wheel 

under the cam engaging portion 6b, of can 
follower T6. This swings the feed finger T into 
thread feeding position. The arm 8 then drops 
off of projection 88a owing to the further rota 
tion of cam drum 88, and the locking lever 85 
is thereby moved to locking position so that the 
oscillation of rocking lever 8 f and the racking 
of cam wheel TT are prevented. The can en 
gaging portion 76th of cam follower 76 thus re. 
mains on top of projection 77a of cam wheel 7, 
holding the elastic thread feed finger 7 in feed 
ing position during the knitting of the consecu 
tive elastic containing courses at the top of the 
sock. Upon completion of the consecutive elas 

The main drive 
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tic containing courses, the cam drum 88 is rotated 
further by the usual pattern control mechanism 
of the machine, causing the arm 87 to ride up 
on the long projection 88b. This again releases 
rocking lever 8, permitting this lever to be OS 
cillated by the cam wheel 80 and effecting the 
rocking of ratchet wheel 84 and cam wheel 77. 
The first movement of can Wheel will cause 
the cam follower 76 to drop off of projection 77a, 
thereby permitting the feed finger 7 to be swung 
out of operative position. As the cam wheel 7 
continues to be racked, successive projections 
la will be brought under the cam engaging end 

76b of cam follower 76, each projection holding 
feed 7 in operative position during one revolu 
tion of the needle cylinder. With the arrange 
ment shown, the spaces between successive pro 
jections a correspond with three teeth of the 
ratchet wheel 84, so that the feed finger 7 is out 
of operative position for three revolutions of the 
needle cylinder before. cam follower 76 engages 
the next projection Ta. The racking of cam 
Wheel 77 is continued throughout the knitting of 
the top portion T, to cause elastic thread to be 
incorporated in every fourth course. Upon com 
pletion of the last elastic containing course of 
the top portion, the arm 87 rides off of projection 
88b of cam drum 88, causing locking lever 85 
to move into locking position and Stop the rack 
ing of cam wheel 77. It will be noted that owing 

... to the elongated slot 73a, movement of link 73. 
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toward the left (Fig. 26) does not move the feed 
finger in a clockwise direction to inoperative 
position. Movement in this direction is effected 
by a spring 89 which tends to move the feed 
finger toward the full line position shown in Fig 
24, and to maintain the pin 72a at the left hand 
end of slot 73a (Fig. 26). 
The extent to which feed finger is moved 

in a clockwise direction by spring 89 is deter 
mined by a Secondary control mechanism which 
will now be described. On the auxiliary pattern 
shaft 58, there is provided a cam wheel 90 having 
a projecting portion 90a. A cam follower 9 
engages the periphery of cam wheel 90, and has 
a notch 9a, into which extends a radially pro 
jecting pin 2b, provided on the shaft 72 which 
carries feed finger 7?. When the cam follower 
9? engages the low portion of cam wheel 90, the 
feed finger is permitted to Swing clockwise to 
the full line position shown in Fig. 24. When the 
projection 90a of cam wheel 90 is in engagement 
with the can follower 9 f, the feed finger 7 f is 
permitted to move in a clockwise direction only 
as far as the holding position shown in dot and 
dash lines in Fig. 24. The timing of cam wheel 
90 in relation to the movement of can Wheel 
77 (Fig. 26) is such that during the time cam 
engaging portion 76b of cam follower T6 remains 
on top of a projection 77a during the knitting 
of the consecutive elastic containing course at 
the top edge of the sock, the projection 90a of 
can wheel 90 is moved under cam follower 9. 
Hence, when cam follower 76 rides off of pro 
jection 77a, upon completion of the consecutive 
elastic containing courses, the cam follower 9 
will engage projection 90a of cam wheel 90 and 
permit the feed finger 7 to move-clockwise un 
der influence of spring 89, only as far as the hold 
ing position indicated in dot and dash lines. The 
projection 99a remains under cam follower 9 
throughout the knitting of the top portion of the 
Sock. During the knitting of the last elastic 
Containing course, the projection 96d. is moved 
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down from under cam follower 9, so that when 
the feed finger T is released by reason of cam 
follower 76 riding off of projection 77a (Fig. 26), 
the feed finger will be swung by spring 89 to 
the cut and bind position indicated by solid 
lines in Fig. 24. It will be understood that while 
it is preferred to move the elastic thread feed 
finger if only far enough from operative posi 
tion to prevent the elastic thread being received 
by the needles during the knitting of the non 
elastic courses between spaced elastic contain 
ing courses, the feed finger may, if desired, be 
moved further, providing the cutting and binding 
mechanism is prevented from operating to sever 
and bind the elastic thread. In either event, the 
elastic thread Will extend continuously from One 
elastic Containing course to the next. 
The method in which the machine shown by 

Way of example in FigS. 2 to 27 operates to pro 
duce the article illustrated in Figs. 1 and 2, will 
noW be described. ASSunning that it is desired to 
produce string Work, i. e., continuous string of 
connected socks, the cycle of operations will be 
described beginning with the production of what 
is known as the looper's edge, Which comprises 
a section of waste fabric between the toe of one 
Sock and the top edge of the Succeeding Sock. 
While the fabric structure of the looper's edge 
is inmaterial, it Will Ordinarily comprise ten to 
twenty courses. Cf pain knit fabric, which Will 
be knit with all of the needles in the lower cylin 
der. Upon completion of the looper's edge, trans 
fer can 65 (Fig. 6) will be moved into operative 
position to transfer alternate needles to the up 
per cylinder to produce 1 x 1 rib knitting. The 
position of the cams for producing rib knit fab 
ric is illustrated in Fig. 6, the cams which are 
in operative position being shown with heavy 
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shade lines, While those Which Were inoperative , 
are shown by lighter lines. It Will be noted that 
the main clearing can 50 is in inoperative posi 
tion, while draw down can 55 is in inoperative 
position, and measuring can 56 is raised. The 
lower cylinder needles are drawn down by the 
main stitch cam 34, and are raised by clearing 
cam 50 so that the knitting butts paSS in front 
of cam 55, and above dam 56. However, if de 
sired, the main clearing cam 50 can be out of 
operative position at this stage of Operations in 
which event the needles Will be raised by Second 
ary clearing cam 64. 
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Following the transfer of alternate needles to 
the upper cylinder and preferably after knitting 
at least one rib knit course of body yarn, the 
draw down can 55 is moved part Way into opera 
ative position during the passage of the short 
knitting buttS SO that the first Of the long knit 
ting butts will engage and ride down the Said 
cam (Fig. 8). The cam is then moved fully 
into operative position, so that it will engage 
both the long and the short knitting butts as the 
cylinder continues to rotate. Before the first 
of the knitting butts, riding down cam 55 reaches 
the lower edge of the cam, the measuring cam 
56 is moved downwardly to its lower position, so 
that measuring cam 56 forms in effect a con 
tinuation of draw down can 55, as shown in Fig. 
9. At approximately the same time that the 
first of the long knitting butt needles reaches 
draw down cam 55, the draw thread feed finger 
67 is moved into operative feeding position to 
feed draw thread to all of the lower cylinder 
needles (Fig. 7). If, as mentioned above, the 
main clearing cam 50 is not already in operative 
position, it will be moved to this position Slightly 
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in advance of the movement of draw down cam 
55, so that the clearing cam will engage the first 
of the long knitting butts. With the arrange 
ment of the thread feeds and needle manipulat 
ing cams shown in Figs. 7 and 9, the body thread 
will be fed to and knit by both the upper and 
lower cylinder needles at the main feeding sta 
tion, while draw thread will be fed to and knit 
by the lower cylinder needles only at the second 
alry feeding station. It Will be seen that the 
lower cylinder needles, after being drawn down 
by cam 34, will be raised by main clearing cam 
50, and after receiving the draw thread will be 
drawn down by cams 55 and 56 to draw a loop of 
draw thread through the previously formed loop 
of body thread and cast of the latter loop. The 
needles will again be raised by Secondary clear 
ing cam 64 to be in position to receive the body 
thread at the main feeding station. As many 
rounds of draw threads may be introduced as 
desired, although ordinarily one and One-half 
rounds Will Suffice. The draw thread feed finger 
is then withdrawn from operative position and 
the draw thread is cut and bound by Suitable 
mechanism. 
Shortly before the draw thread feed finger is 

withdrawn, the elastic thread feed finger T is 
moved into feeding position. So that both draw 
thread and elastic thread are fed to needles in 
the lower cylinder and are knitted in plated re 
lation. This firmly anchors the end of the elas 
tic thread in tha fabric and prevents its pulling 
out. The number of needles which receive both 
the draw thread and elastic thread can be War 
ied, as desired. By Way of example, the draw 
ings show five needles receiving both threads, 
and these needles are bracketed in FigS. 10, 11 
and 13 to show the progressive positions of this 
group of needles which will be referred to in the 
following description as plating needles. 
It will be appreciated that owing to the pro 

gressive operations of the needles of the machine 
by the various cams or other needle manipulated 
mechanism during rotation of the needle cylin 
der, a complete revolution of the cylinder is re 
quired in order for a change in operation insti 
tuted at one point in the needle cylinder to be 
come effective on all of the needles, and it is 
hence necessary to initiate a change in advance 
of the time at which the needles first affected 
reach the thread feeding stations. In the oper 
ation illustrated in the drawings it is desired to 
knit plain knit fabric following the incorporation 
of the draw thiread, and for this purpose the 
needles in the upper cylinder are transferred to 
the lower cylinder. Owing to the progressive 
operation of the needles, this transfer is begun 
While the draw thread feed finger is still in 
thread feeding position, and in the embodiment 
shown, even before the elastic thread feed finger 
is moved into feeding position. As soon as the 
last of the needles referred to as plating needles 
has passed the transfer point, the upper trans 
fer Cam is moved into operative position so that 
all of the upper cylinder needles following the 
plating needles are transferred to the lower cyl 
inder. Fig. 10 illustrates the beginning of the 
transfer operation. It will be seen that body 
thread is still being fed to both the upper and 
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the lower cylinder needles at the main feeding 
station to produce rib knitting, and that the 
draw thread is being fed to the lower cylinder 
needles only at the secondary feeding station. 

Fig. 11 shows the position of the needles at the 
beginning of the knitting of plain knit courses, 
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The plating needles have just passed the main 
feed station and body thread is being fed to all 
of the succeeding needles, all of which are now 
in the lower cylinder. In Fig. 13, the plating 
needles have reached the second feeding Station 
where they receive both the draw thread and the 
elastic thread. As soon as all of the plating 
needles have received both threads, the draw 
thread finger is moved to inoperative position, as 
shown in Fig. 12 and the draw thread is cut and 
bound. The elastic thread feed finger 7 re 
mains in feeding position. 
Immediately after the last of the plating nee 

dles have passed over the main clearing can 50, 
this cam is withdrawn to inoperative position. 
If desired, this cam can be withdrawn half Way 
during the passage of the long knitting butts, 
so that the short knitting butts will not engage 
the cam, whereupon withdrawal of the Cam Will 
be completed. The movement of the main 
clearing cam to inoperative position initiates a 
needle separation, as explained above. When 
the needles are no longer acted upon by the main 
clearing cam, selected needles will still be raised 
by the main selecting cam 37, acting on the se 
lecting butts of the sliders. It will be noted that 
the selecting cam was in operative position dur 
ing the preceding operations, but Was ineffective 
to produce a needle separation owing to the fact 
that all of the needles were raised by clearing 
calm 50. As the needle separation is initiated 
by withdrawal of a cann, namely the main clear 
ing cam rather than by the insertion of a select 
ing cam, the difficulties previously experienced 
with breakage of the selecting buttS When a Se 
lecting cam is inserted, is wholly avoided. The 
knitting butts associated with the Selected nee 
dles will ride up the face of the auxiliary Select 
ing cam 38 and along upper raceway 39 while 
the knitting butts associated With the unselected 
needles will pass through the lower race-way 40. 
At the time the needle separation is initiated 

by withdrawing the main clearing cam 50, the 
selecting cam 37 is in its inner position. So as to 
engage both the long and medium selecting butts 
to select alternate needles, as shown in Fig. 15. 
The selected needles are raised high enough to 
receive the elastic thread at the secondary feed 
ing station, but not high enough to place the 
previously drawn loops of fabric thread below : 
the latches. The loops of fabric thread thus re 
main in the hooks or on the latches and when 
the selected needles are drawn down by cams 
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primary importance. Owing to the extreme ex 
tensibility of elastic thread, it has not been found 
possible, accurately to control by the usual ten 
sion devices the amount of elastic incorporated 
in the fabric. If the amount of elastic is insuffi 
cient to provide for adequate stretching of the 
fabric, for example, when the article of hosiery is 
drawn over the wearer's heel, the elastic will be 
broken. By drawing loops of elastic thread down 
between the sinkers, as shown in Fig. 38, and 
then allowing. the loops to straighten out, a 
greater quantity of elastic can be incorporated in 
the fabric than by the usual method of laying in. 
Moreover, the amount of elastic thread drawn by 
the needles is uniform and can be accurately con 
trolled. Since the elastic thread is drawn down 
between the sinkers, at a point near that at 
which the thread-leaves the feed finger, the elas 
tic is drawn from the feed finger in a positive 
manner, thereby eliminating variations in the 
amount of elastic drawn arising from fluctuations 
in stretching of the elastic thread. The appa 
ratus and method in accordance with the inven 
tion also permits easy adjustment of the amount 
of elastic thread drawn by the needles. By co 
ordinating the adjustment of the tension device 
21 for the elastic thread and the vertical adjust 
ment of measuring cam 56 through set screw 60d. 
to regulate the distance the needles are drawn 
down, any desired amount of elastic thread can 
be incorporated in the fabric. It will be noted 
that the main draw down cam 34 can also be 
made vertically adjustable to correspond to the 
position of measuring cam, 56. Since the needles 
are drawn down by cam 56 only to approximately 
the same extent as they were drawn down by 
cam 34 in initial drawing loops of body thread, 
the body thread will not be broken when the 
loops of elastic thread are drawn, as illustrated 
in Fig. 38. 

After knitting at least one course of fabric with 
alternate needles selected to receive the elastic 
thread, the Selecting cam 37 is moved to its outer 
operative position while retaining the elastic feed 
finger in feeding position. This can be done 
Without danger of breaking the selecting butts, as 
breakage occurs only when inserting rather than 
When withdrawing a cam. Upon movement of 
the Selecting cam to its outer position, the cam 
acts on long Selecting butts only, instituting a 
new needle selection whereby more Widely spaced 
needles are selected. As illustrated in the draw 
ings, every fourth needle is raised by the select 

55 and 56, after receiving the elastic thread, the 
needles will draw both a loop of elastic thread : 
and the previously drawn loop of body thread. 
This is illustrated diagrammatically by Fig. 38 
which shows the elastic thread being received 
by every fourth needle. In this figure it will be 
seen that needle number has been raised to re 
ceive the elastic thread, while needle number 2 
has been drawn down to draw a loop of elastic 
thread between the sinkers along with the pre 
viously drawn loop of body thread. After being 
drawn down by cams 55 and 56, the Selected and 
also the unselected needles are raised by the Sec 
ondary clearing cam 64 to place both the body 
thread and the elastic thread below the latches 
of the needles, as illustrated at the right hand 
side of Fig. 38. The unselected needles upon be 
ing raised by cam 64, will pass in front of the 
elastic thread so that the elastic thread will lie 
behind these needles. r 
The measuring of elastic thread by drawing 

loops thereof, in the manner just described, is of 
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ing cam to receive the elastic thread, the posi 
tions of the cams and paths of the needles for 
this selection being shown in Fig. 16. As the 
change from 1 x 1 needle selection to a more 
Widely Spaced needle selection is effected merely 
by partial Withdrawal of selecting cam 37 with 
out interrupting the feeding of the elastic thread 
to selected needles, it will be seen that the elastic 
Courses produced with different needle selections 
are consecutive. 
After knitting one or more courses with the 

1 x 3 needle selection as desired, the elastic feed 
finger is withdrawn to a position in which the 
elastic thread is not received by the needles, but 
is not cut and bound. As the feeding of the 
fabric thread at the main knitting station is con 
tinued, this results in the production of a plain 
knit course or courses in which no elastic thread 
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is incorporated. As illustrated in the drawings, 
three such courses are produced. The elastic 
thread feed finger is then moved to Operative po 
sition to feed elastic thread to the selected 
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needles during the knitting of a complete course, 
after which it is returned to holding position. 
The periodic movement of the feed finger from 
holding position to feeding position is effected by 
the projections d on cam wheel (Fig. 26) as 
explained above, the cam wheel 9 (Fig. 24) serv 
ing to prevent movement of the feed finger to 
cutting and binding position when released by 
can wheel 7. This operation of the machine is 
continual until the desired number of spaced 
elastic containing courses have been produced. 
The elastic thread extends continuously through 
the Selvage courses S'-S, the immediately suc 
cessive elastic courses T-T and the spaced 
elastic courses throughout the balance of the top 
portion of the Sock. It is thus possible to feed 
all of the elastic thread with one feed finger and 
to avoid loose ends of elastic which might be 
pulled out of the fabric. 

It will be noted that throughout the knitting of 
that portion of the fabric in which elastic thread 
is incorporated in spaced courses only, the main 
selecting cam 3 remains in operative position. 
The breakage of selecting butts heretofore ex 
perienced in alternately moving a selecting cam 
from inoperative to operative position to incor 
porate the elastic thread in spaced courses is 
wholly avoided. Moreover, the gap in the cir 
cular series of Selected needles heretofore neces 
Sarily provided to permit insertion of a selecting 
can is no longer necessary, and the resulting flat 
place in the fabric is thereby eliminated. 

After the desired length of elastic incorporated 
fabric has been produced, the elastic thread feed 
finger is withdrawn to the full line position 
shown in Fig. 24, and the elastic thread is sev 
ered and bound. When the last of the needles 
receiving the elastic thread have passed the draw 
down calm 55, and measuring cam. 56 at the sec 
Ondary feeding station, these cams are moved 
to inoperative position. The measuring cam 56 
is first moved vertically upwards and the draw 
down cam 55 is then withdrawn radially so that 
it will not engage the knitting butts. Thereafter, 
the main clearing calm 50 will be moved to op 
erative position. To avoid breakage of the knit 
ting butts, the clearing cam is first moved in 
against the Outer ends of the short knitting butts 
by its spring 54 in position to receive the first 
of the long knitting butts which will thereupon 
ride up the face of the cam. The cam is then 
moved by spring 55 the rest of the way into op 
erative position to engage the short knitting butts 
also when they are again presented to the cam. 
It will be noted that this mode of operation is 
not possible with a selecting cam, for whereas 
the short knitting butts are arranged at one 
side of the needle cylinder and the long knitting 
butts at the other side thereof, the long and 
short selecting butts are interspersed among one 
another. Thus, the initiation and termination 
of the needle selection by withdrawing and in 
Serting the clearing cam 50, while maintaining 
the Selecting cam always in operative position, 
is a distinct advance in the elimination of nee 
dle breakage. It is not essential that the main 
clearing can be moved into operative position 
immediately upon withdrawal of the elastic 
thread feed finger and cams 55 and 56, as the 
needles will, in the meantime, be raised to clear 
ing position by secondary clearing cam 64. When 
the clearing cam has been moved in, the knit 
ting butts will ride up the face of this cam and 
Will pass in front of draw down cam 55 and 
above measuring cam 56, being in position to 
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9 
receive the body thread when the needles again 
reach the main feeding station. 
After the main clearing cam 50 has been moved 

in to act on the knitting butts, the main select 
ing cam 3 is moved to its inner operative po 
sition preparatory to the next cycle of opera 
tions. It Will be understood that since all of 
the needles are now being raised by the main 
clearing cam acting on the knitting butts, the 
movement of the selecting cam from its outer 
Operative position to its inner operative position 
has no effect on the needles and there is no 
danger of butt breakage. 

If it is desired to make the leg portion of the 
hose of plain knitting, all of the needles will re 
main in the lower cylinder after the completion 
of the elastic incorporated top, and the feeding 
of body thread at the main feeding station will 
continue. If rib fabric is desired, certain of the 
needles will be transferred to the upper cyl 
inder by the transfer cam 65. For example, to 
produce 6 x 3 rib knitting, groups of three nee 
dles each will be transferred to the upper cyl 
inder, while groups of six needles each are re 
tained in the lower cylinder. After completion 
of the leg, the foot with suitable heel and toe 
pockets will be knit, as desired. 
The successive method steps by which the 

article shown in Figs, 1 and 2 is produced in ac 
cordance with the invention are illustrated dia 
grammatically in Figs. 28 to 37. The steps have 
been illustrated by way of example as being car 
ried out on a circular knitting machine of the 
coaxial opposed cylinder type, but with suitable 
changes, could be carried out on a single cyl 
inder machine, or With a cylinder and dial ma 
chine capable of producing plain knit fabric. 
After knitting one or more ravel courses consti 
tuting, for example, a looper's edge for the toe 
of the preceding sock, the needles are manipu 
lated in the particular example shown to pro 
duce rib knitting, as illustrated in Fig. 28. 
Alternate needles are represented as being op 

erated in the upper cylinder and drawing loops 
upwardly, while the remaining needles are in 
the lower cylinder and draw loops of the same 
thread downwardly. After completing a course 
of rib knitting, which has been designated R', a 
draw thread is introduced by feeding it to and 
knitting it on the lower cylinder needles Only 
at a secondary feeding station, while the body 
thread continues to be fed to and knit on both 
the upper and lower cylinder needles at the 
main feeding station. This results in a course 
of draw thread designated D', the loops of which 
are drawn through alternate loops of the pre 
ceding course of body thread, as illustrated in 
Fig. 29, while the remaining loops of body thread 
are held by the upper cylinder needles. When 
the needles again reach the main feeding sta 
tion, both the upper and lower cylinder needles 
receive the body thread and draw loops there 
of, the upper cylinder needles drawing loops 
through the previously drawn loops of body 
thread, while the lower cylinder needles draw 
new loops of body thread through the preced 
ing loops of draw thread. This is illustrated in 
Fig. 30, wherein the new course of body thread 
is designated R. The fabric structure produced 
by this series of operations is shown diagram 
matically in Fig. 33, where it will be seen that 
the first course of draw thread is knit only at 
alternate Wales of the fabric, these Wales being 
the ones produced by the lower cylinder nee 
dles. The loops of the succeeding course R of 
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rib knitting are drawn through the loops of draw 
thread and through those loops of the preceding 
course R' of body thread which were produced 
On the upper cylinder needles. Fig. 33 shows 
the inner face of the fabric and for the sake 
of clearness, all of the needles are shown below 
the fabric, although it Will be understood that 
With a knitting machine of the coaxial cylinder 
type, alternate needles Will be in the upper cyl 
inder. 
When the needles again reach the second feed 

ing station, the draw thread is again fed to the 
lower cylinder needles only, producing a Second 
course or part of a course D, as illustrated in 
Fig. 31. The loops of this course are drawn in 
like manner through the preceding loops of body 
thread knit by the lower cylinder needles, the 
remaining loops of body thread being held by 
the upper cylinder needles without knitting at 
the second feeding station. As many rounds of 
draw thread may be inserted in this manner as 
desired, although one and one-half rounds will 
ordinarily suffice. The feeding of the draw thread 
is then discontinued, and during the knitting. 
of the last draw thread course a transfer of the 
upper cylinder needles to the lower cylinder is 
begun so that when the needles reach the main 
feeding station and receive the body thread they 
will operate to draw plain knit stitches. The 
transfer operation is illustrated in Fig. 32, where 
in it will be seen that the needles, after being 
moved down to what corresponds to clearing po 
sition in the lower cylinder, receive the body 
thread before the needles are drawn down fur 
ther. This prevents the loop previously held on 
the lower hook of the needle from closing the 
upper latch, and sliding off of the upper hook 
of the needle when the needle is drawn down. 
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dles again reach the main feeding station, body 
thread is fed to and knitted by all of the nee 
dles. It Will be understood that owing to the 
elastic being interlaced between the needles, the 
selected needles will draw loops of body thread 
to one side of the eastic while unselected needles 
Will draw loops of body thread to the opposite 
side of the elastic. With a 1 x 1 needle selec 
tion, the loops Will thus be drawn alternately to 
opposite sides of the elastic thread. This con 
struction will provide an anti-ravel course des 
ignated S (Fig. 36), which will form a selvage 
edge when the preceding courses are ravelled 
out. To reinforce the Selvage, One or more ad 
dition Selvage courses may be formed by feed 
ing body thread to all of the needles and elastic 
thread to alternate needles only, as described. 
A reinforcing selvage course S2 is shown in 
Fig. 36. 
After knitting the desired number of Selvage 

courses, the needle selection may be changed for 
continuing the feed of elastic thread. This will 
result in the elastic thread being united with the 
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Fig. 34 represents the production of the first 
course of plain knitting indicated at P', alternate 
loops of the course being drawn through pre 
ceding loops of draw thread and the remaining 
loops being drawn through the loops of the pre 
ceding rib knit course which were drawn by the 
needles formerly in the upper cylinder. 
When the first of the transfer needles reach 

the second feeding station, the draw thread feed 
is discontinued. Just before this occurs, an elas 
t: : thread feed finger is moved into feeding po 
sition at the second feed station, So that the 
elastic thread is fed to certain of the lower cyl 
inder needles along with the draw thread and 
Will be knit in plated relation therewith. This 
ties the end of the elastic thread into the fabric 
and locks it against pulling loose. The knit 
ting of the elastic thread in plated relation 
with the draw thread is illustrated in Fig. 35, 
wherein the draw thread is shown in Courses 
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D' and D2 and the elastic thread is indicated 
by the letter E. The elastic feed finger remains 
in operative position so that the feeding of elas 
tic thread continues after the draw thread feed 
has been Withdrawn. 
Just prior to the operations above described, 

and at a time when the first of the transferred 
needles have reached a point between the main 
feeding station and the second feeding station, 
a needle separation is begun. So that. Selected 
needles only are positioned to receive the elas 
tic thread at the second feeding station. In ac 
cordance with the embodiment shown, the elas 
tic thread is fed to alternate needles, and the 
needles are manipulated to place the elastic 
below the latches of said alternate needles and 
behind the intervening needles. When the nee 
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fabric at more widely spaced points. As the 
change in needle selection is effected without 
interrupting the feeding of elastic thread, the 
Courses in Which the elastic is incorporated at 
more Widely Separated Wales will be consecutive 
with the preceding course or courses in which 
the elastic thread is incorporated at alternate 
Wales. The wider spacing of the points at which 
the elastic is caught in the subsequent courses 
provides long elastic floats on the inner face of 
the fabric which will engage the leg of the Wear 
er and assist in rendering the article self-sup 
porting. Preferably, the elastic is caught into 
the fabric at Wales separated by at least three 
intervening wales, as in courses T and T in 
Fig. 37. Following the formation of the selvage 
Course or courses and one or more immediately 
Successive courses in which the elastic is caught 
into the fabric at more widely spaced points, 
there is preferably produced a section of fabric 
in which the elastic is incorporated only at 
Spaced courses, for example, at every fourth 
Course as illustrated in Fig. 2, the spacing of 
the elastic courses being obtained by interrupt 
ing the feed of the elastic thread to the needles 
while continuing the needle selection. By pro 
ceeding in this manner, the breakage of needle 
operating butts incident to moving a selecting 
can into and out of operative position, is avoided. 
While the preceding operations have been de 

Scribed With reference to a circular knitting ma 
chine of the coaxial cylinder type, it will be 
understood that a single cylinder machine or a 
cylinder and dial machine having provision for 
transferring loops from dial needles to cylinder 
needles may be used. With a single cylinder 
machine the needle selecting during the inser 
tion of the draw thread will be obtained by rais- . 
ing alternate needles rather than by transfer 
ring alternate needles to the upper cylinder as 
is done in the coaxial type of machine. Body 
thread Will be fed to all of the needles at the 
main feeding station, while draw thread will be 
fed to alternate needles, this being done only at 
a Second feeding station. This needle selection 
will be continued when the feeding of elastic 
thread is begun. With a cylinder and dial ma 
chine. draw thread will be fed to the cylinder 
needles only while the body thread is fed to both 
cylinder needles and dial needles. When the 
insertion of draw thread is completed, the loops 
of the dial needles will be transferred to cor 
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responding needles provided on the needle cyl 
inder, this transfer operation corresponding to 
the transfer of needles from the upper to the 
lower cylinder of the coaxial cylinder machine. 

In Fig. 38 there is shown the manner in which 
the amount of elastic thread incorporated in the 
fabric is measured by drawing loops of elastic 
which are subsequently permitted to straighten 
out. In this figure the direction of movement of 
needles is from left to right. After all of the 
needles have received the body thread at the main 
feeding station and have drawn loops thereof, 
Selected needles, in this instance every fourth 
needle, are raised to receive elastic thread, but 
not sufficiently high to place the body thread 
below the latches of the needles. The needles are 
then drawn down as illustrated in the central 
portion of Fig. 38 to draw a loop of elastic thread 
from the elastic feed finger. It will be seen that 
the needles in conjunction with the sinkers 29, 
firmly hold the elastic at a point near that at 
Which the elastic is fed and draw a uniforn 
amount of elastic thread through the tensioning 
device 27 aSSociated with the elastic feed mech 
anism. A positive and uniform feed of elastic 
thread is thus assured. Moreover, by regulating 
the extent to which the needles are drawn down 
in measuring the elastic and by adjusting the 
tensioning device, the amount of elastic incorpo 
rated in the fabric can be conveniently and ac 
Curately controlled. Thus with a predetermined 
preSSure of the tension device on the elastic 
thread, the amount of elastic fed can be varied 
at will by varying the length of the loops of 
elastic thread drawn between the sinkers by the 
Selected needles. An entirely different series of 
adjustments can be made by changing the ad 
justment of the tension means associated with 
the elastic thread feed. Thus by the cooperation 
of the tensioning device and the needle manipu 
lating mechanism controlling the extent to which 
the needles are drawn down, any desired amount 
of elastic thread can be drawn by the needles. 
After being drawn down to measure the elastic 
thread as just described, the needles are raised 
as shown at the right hand side of Fig. 8, to 
place the elastic thread and the previously drawn 
loops of body thread below the latches and pre 
pare the needles for receiving the body thread 
at the main feeding station. 
After the elastic containing top portion of the 

article of hosiery has been completed, the feed 
ing of elastic thread is discontinued, and the leg 
and foot portions of the airticle are formed by 
usual knitting operations, as desired. 

It will be understood that while reference has 
been made to specific embodiment to facilitate 
an understanding of the invention, it will be 
understood that I do not limit myself to the exact 
details of the structure and operation hereinde 
Scribed, as modifications thereof may be made 
without departing from the spirit of my inven 
tion. 
What I claim and desire to secure by Letters 

Patent is: 
1. In a knitting machine having a circular 

Series of independently operable needles, a main 
yarn feeding station, and a secondary feeding 
station, the combination with a main draw down 
Cam and means for feeding a fabric thread at 
the main feeding station, of a selecting cam oper. 
able to effect a needle separation, means for 
feeding elastic thread at the secondary feeding 
station to selected needles only, a main riser 
can movable into and Out of operative position 
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11. 
and operable when in operative position to raise 
all of the needles in advance of the selecting cam 
and thereby render said cam ineffective to pro 
duce a needle Separation, a secondary draw down 
cam at the Secondary feeding station, means for 
moving the secondary draw down cam into and 
out of Operative position and a secondary riser 
can for raising the needles to clearing position. 

2. In a knitting machine having a circular 
series of independently operable needles, the com 
bination with a main yarn feed and a main draw 
down cam for drawing loops of said yarn, of a 
Selecting cam for raising selected needles only . . 
to a position above unselected needles but insuf 
ficient to place the loops on said needles below 
the latches, means for feeding elastic-thread to 
the Selected needles only, a secondary draw down 
cam for the raised selected needles, a second 
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ary riser cam for raising all of the needles, to 
clearing position and a main clearing cam mov 
able into and out of operative position and oper 
able when in operative position to raise all the 
needles to prevent a needle. separation by said. 
Selecting cam. 

3. In a knitting machine having a circular 
series of independently operable needles and as 
sociated sinkers, the combination of a main yarn 
feed, a main drawn down cam for drawing loops 
of Said yarn, a Selecting cam for effecting a 
needle separation with the hooks of selected 
needles raised above the sinkers but below clear 
ing position, means for feeding elastic thread to . 
the Selected needles only, a measuring cam for 
drawing down the selected needles to draw a pre 
determined quantity of elastic thread from said 
feeding means, means for moving said measur 
ing can vertically to vary the amount of elastic 
thread drawn and a riser cam for raising the 
needles to clearing position to place the elastic 
thread below the latches of the selected needles. 

4. In a knitting machine having a circular se 
ries of independently operable needles and asso 
ciated sinkers, the combination of a main yarn 
feed, a main draw down cam for drawing, loops 
of said yarn, Selecting means for effecting a 
needle separation with the hooks of selected 
needles raised above the sinkers but below clear 
ing position, means for feeding elastic thread to 
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the selected needles only, a measuring cam for 
drawing down the selected needles to draw a 
predetermined quantity of elastic thread from 
said feeding means, means for moving said meas 
uring cam vertically to regulate the amount of 
elastic thread drawn and means for regulating 
the vertical position of the main draw down cam 
to draw the needles down to an extent not less 
than by the measuring cam. 

5. In a knitting machine having a circular se 
ries of independently operable needles, the com 
bination with a main yarn feed and a main 
(draw down cam, of a selecting can remaining 
constantly in operative position for effecting a 
needle separation, means for feeding a second 
yarn to the selected needles only, a cam movable 
into and out of operative position and operable. 
When in operative position to divert the needles 
from the selecting cam and thereby render the 
Selecting cam ineffective to produce a needle sep 
aration and means for moving said diverting cam 
out of operative position to initiate a needle sepa 
ration by the selecting cam. 

6. In a knitting machine having a circular se 
ries of independently operable needles, the com 
bination with a main yarn feed and a main draw 
down cam, of a selecting cam remaining con 
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stantly in one or another of a plurality of oper 
ative positions for effecting a needle Selection, 
each position of said positions of the selecting 
cam providing a different needle selection, means 
for feeding a second yarn to the selected needles. 
Only, a can movable into and Out of Operative 
position and operable when in operative position 
to divert the needles from the selecting cam and 
thereby render the Selecting can ineffective to 
produce a needle separation and means for now 
ing said diverting cam out of operative position 
to initiate a needle separation by the selecting 
Ca 

7. In a knitting machine having a circular se 
ries of independently operable needles, the com 
bination with a main yarn feed and a main draw 
down Cann, of a Selecting can remaining con 
Stantly in one or another of a plurality of oper 
ative positions for effecting a needle separation, 
the selecting cam having an inner operative po 
sition in which said cam selects a greater num 
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ber of needles and an outer operative position 
in which said cam selects a lesser number of 
needles, means for feeding a second yarn to se 
lected needles only, a cam movable into and out 
of operative position and operable when in oper 
ative position to divert the needles from the se 
lecting can and thereby render the selecting cam 
ineffective to produce a needle separation, means 
for moving Said diverting cam out of operative 
position to initiate a needle separation by the se 
lecting cam and means for moving the Selecting 
can from Said outer operative position to said 
inner operative position while said diverting cam 
is in operative position. 
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8. In a knitting machine provided with a cir 

cular Series of independently operable needles 
having selecting butts associated with alternate 
needles of the Series, certain selecting butts be 
ing longer than the others, the combination with 
a main yarn feed and a main stitch cam, of a 
Selecting cam for effecting a needle separation 
and having an inner operative position in which 
the Selecting cam acts on all of said selecting 
butts to select alternate needles of the series and 
an Outer operative position in which the selecting 
can acts only On the longer Selecting butts, means 
for feeding elastic thread to the Selected needles 
only with the Selecting cam in its inner posi 
tion to effect a One and one selection resulting 
in the production of a Selvage edge, and means 
for moving the selecting cam to said outer oper 
ative position while continuing the feed of elas 
tic thread to produce an immediately successive 
Course in Which the elastic thread is caught into 
the fabric only at the wales corresponding to the 
needles having said longer selecting butts asso 
ciated thereWith. 

9. In a knitting machine provided with a cir 
cular series of independently operable needles 
having knitting butts associated with all of the 
needles and selecting butts associated with cer 
tain of the needles, the combination of a main 
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yarn feed, a main knitting cam operating on the 
knitting butts to draw stitches of said yarn, a 
Selecting can Operating on the selecting butts to 
initiate a needle separation, divergent channels 
for the knitting butts associated with selected 
and unselected needles respectively to complete 
and maintain the needle separation, means for 
feeding an elastic thread to the selected needles 
only and a can extending across said channels 
and diverting the knitting butts therefrom to 
render said Selecting cam ineffective to produce a 
needle Selection. 
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10. In a knitting machine having a circular se 

ries of independently operable needles, the com 
bination with a main yarn feed and a main knit 
ting cam, of a selecting cam remaining con 
stantly in Operative position throughout the knit 
ting of a plurality of courses to effect a needle 
Separation, an elastic thread feed finger movable 
to an operative position for feeding elastic thread 
to the selected needles only, an inoperative posi 
tion for cutting and binding the elastic thread 
and a position for holding the elastic thread so 
that it will not be received by the needles but is 
not cut and bound, means for moving the elastic 
thread feed finger to operative position to in 
Corporate elastic thread in One or more courses of 
the knitted fabric and for alternately moving the 
elastic thread feed finger to said holding posi 
tion to cause one or more courses of body yarn 
to be knitted without incorporating elastic thread 
While maintaining the selecting cam in operative 
position. 

11. In a knitting machine having a circular 
series of independently operable needles, the 
combination with a main yarn feed and a main 
knitting cam, of a selecting cam remaining con 
tinually in one or another of a plurality of oper 
ative positions throughout the knitting of a plu 
rality of courses to effect a needle separation, 
each of said positions of the selecting can pro 
viding a different needle selection, an elastic 
thread feed finger having an operative position 
for feeding elastic thread to the selected needles 
only, an in Operative position for cutting and 
binding the elastic thread and a position for 
holding the elastic thread so that it will not be 
received by the needles but is not cut and bound, 
means for moving the elastic thread feed finger 
to operative position to incorporate elastic thread 
in one or more courses of the knitted fabric and 
for alternately moving the elastic thread feed 
finger to said holding position to cause one or 
more courses of body thread to be knitted with 
out incorporating elastic thread, and means for 
moving the selecting can from one operative po 
sition to another to change the needle selection. 

12. In a knitting machine having a circular 
series of independently operable needles, the 
combination with a main yarn feed and a main 
knitting cam, of a selecting cam for effecting a 
needle separation, an elastic thread feed finger 
movable to an operative position for feeding elas 
tic thread to the selected needles only, an inoper 
ative position for cutting and binding the elastic 
thread and a position for holding the elastic 
thread so that it will not be received by the nee 
dles but is not cut and bound, control means for 
moving the elastic thread feed finger from in 
operative to operative position to incorporate 
elastic thread in one or more courses of the knit 
ted fabric and separate control means for period 
ically moving the elastic thread feed finger from 
operative position to said holding position to 
cause one or more courses of body yarn to be 
knitted without incorporating elastic thread. 

13. In a knitting machine having a circular 
series of independently operable needles, the 
combination with a main yarn feed and a main 
knitting station of a secondary knitting station, 
selective needle operating mechanism for pre 
senting, alternate needles only of the Series in 
thread receiving position at the secondary knit 
ting station, a feed finger for feeding a draw 
thread to the selected needles at the secondary 
knitting station, means for moving the draw 
thread feed finger to operative position for One 
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or more courses and for retracting it to inoper 
ative position, an elastic thread feed finger mov 
able from an inoperative position to an oper 
ative position for feeding elastic thread to said 
selected needles and means for moving the elas 
tic thread feed finger to operative position short 
ly before the draw thread feed finger is retracted 
in order to feed both the draw thread and the 
elastic thread to certain of the needles and cause 
said threads to be knitted in plated relation. 0. 

14. In a knitting machine of the type employ 
ing coaxial superimposed knitting cylinders, sep 
arate cam rings therefor, means for establishing 
relative rotation between the cylinders and cam 
rings, needles provided with a hook and latch 
at each end, and a slider for each needle in each 
cylinder provided with cam engaging butts, 
means for transferring alternate needles from 
the lower cylinder to the upper cylinder, thread 
feeding means for feeding body thread to all the 
needles at a main knitting station, a thread feed 
finger for feeding a draw thread to the needles 
of one cylinder only at a secondary knitting sta 
tion, control mechanism for withdrawing the 
draw thread feed finger after knitting one or 
more courses, a thread feed finger for feeding 
elastic thread at the secondary knitting station, 
means for moving the elastic thread feed finger 
into operative position before the draw thread 
feed finger is withdrawn to feed elastic thread to 
a plurality of the same needles that receive the 
draw thread, and means for transferring all of 
the needles to one cylinder upon withdrawal of 
the draw thread feed finger. 

15. In a knitting machine of the type employ 
ing coaxial superimposed knitting cylinders, sep 
arate cam rings therefor, means for establishing 
relative rotation between the cylinders and cam 
rings, needles provided with a hook and latch 
at each end and a slider for each needle in each 
cylinder provided with cam engaging butts, 
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thread feeding means for feeding body thread , 
to the needles at a main knitting station, a se 
lecting cam continually in operative position to 
effect a needle separation, means for feeding 
elastic thread to selected needles only, a cam 
movable into and out of operative position and 
operable when in operative position to divert 
the needles from the selecting cam and render 
it ineffective to produce a needle separation and 
means for moving said diverting cam to inoper 
ative position to initiate a needle separation by 
the selecting can. 

16. In a knitting machine of the type employ 
ing coaxial superimposed knitting cylinders, sep 
arate cam rings therefor, means for establishing 
relative rotation between the cylinders and can 
rings, needles provided with a hook and latch 
at each end, and a slider for each needle in each 
cylinder provided with cam engaging butts, 
thread feeding means for feeding body thread 
to the needles at a main knitting station, a se 
lecting cam continually in one or another of a 
plurality of operative positions to effect a needle 
separation, each of said positions providing a dif 
ferent selection, means for feeding elastic thread 
to selected needles only, and means for moving 
the selecting cam from one operative position to 
another to change the selection of needles to 
which the elastic thread is fed. N 

17. In a knitting machine of the type employ. 
ing coaxial superimposed knitting cylinders, sep 
arate cam rings therefor, means for establishing 
relative rotation between the cylinders and can 
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each end, and a slider for each needle in each 
cylinder provided with cam engaging butts, 
thread feeding means for feeding body thread to 
the needles at a main knitting station, a selecting 
can continually in operative position to effect a 
needle separation, a thread feed finger movable 
to an operative position for feeding elastic thread 
to the selected needles only, an inoperative posi 
tion for cutting and binding the elastic thread, 
and a position for holding the elastic thread so 
that it is not received by the needles and is not 
cut and bound, and means for periodically mov 
ing the elastic thread feed finger from operative 
to holding position to cause One or more courses 
of fabric to be knitted of the body thread with 
out incorporating elastic thread. 

18. In a knitting machine of the type employ 
ing coaxial Superimposed knitting cylinders, sep 
arate cam rings therefor, means for establishing 
relative rotation between the cylinders and cam 
rings, needles provided With a hook and latch at 
each end, a slider for each needle in each cylin 
der provided with cam engaging butts, and sink 
ers between the needles, thread feeding means 
for feeding body thread to the needles at a main 
knitting station, a main draw down cam for 
drawing loops of the body thread, a selecting can 
for effecting a needle separation with the hooks 
of selected needles raised above the sinkers but 
below clearing position, means for feeding elastic 
thread to the selected needles only, and a meas 
uring cam for drawing down the selected nee 
dles to draw a predetermined quantity of elastic 
thread from the elastic thread feeding means. 

19. In a method of knitting a seamless article 
of hosiery on a knitting machine of the type hav 
ing coaxial needle cylinders, the steps of knitting 
a plurality of courses of plain knit fabric with all 
of the needles in the lower cylinder, transferring 
alternate needles to the upper cylinder, feeding 
body yarn to all the needles at one knitting sta 
tion while feeding a draw thread to lower cylin 
der needles only at a second knitting station for 
one or more revolutions of the machine, feeding 
elastic thread to a plurality of the needles which 
receive the draw thread and knitting the elastic 
thread and draw thread in plated relation, dis 
continuing the feed of the draw thread while 
continuing the feed of the elastic thread and the 
body thread, transferring all the needles to the 
lower cylinder and effecting a needle selection to 
cause alternate needles only to receive the elastic 
thread while all the needles receive the body 
yarn, changing the needle selection after at east 
one complete revolution of the machine while 
continuing the feed of elastic thread to cause the 
elastic thread to be received by more widely 
spaced needles only, and periodically manipulate 
ing the elastic thread feed to prevent the elastic 
thread being received by said selected needles to 
form, between elastic incorporated couises, one 
or more courses not containing elastic thread. 

20. In a method of knitting an article of hoa 
siery on a knitting machine having a circilar sea 
ries of independently operable Eneedles, the steps 
of feeding body yarn to all the needles of the see 
ries, effecting a needle selection to position al 
ternate needles, above intervening needles, feed 
ing an elastic thread to selected needles only and 
manipulating the needles to position the elastic 
thread below the latches of selected needles and 
behind the intervening needles, knitting at east 
one complete course with said one and one needle 
selection, changing the needle Selection while 
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or more immediately successive courses in which 
the elastic is caught into the fabric at more 
widely separated points than in the first men 
tioned course and thereafter periodically with 
holding the elastic thread from the needles while 
continuing the feed of the body yarn to form be 
tween elastic containing courses one or more 
courses not containing elastic thread. 

21. In a method of knitting an article of ho 
siery on a knitting machine having a circular 
series of independently operable needles, the 
steps of selecting alternate needles of the series 
and positioning said needles above intervening 
needles, feeding an elastic thread to the selected 
needles only and manipulating the needles to 
position the elastic thread below the latches of 
selected needles and behind the intervening nee 
dles, feeding body yarn to all the needles of the 
series and knitting at least one complete course 
with loops of the body yarn disposed alternately 
on opposite sides of the elastic thread, changing 
the needle selection while continuing the feed of 
elastic thread and knitting one or more immedi 
ately successive courses in which the elastic is 
caught into the fabric at more, widely separated 
points than in the first mentioned course. 

22. In a method of knitting an article of ho 
siery on a knitting machine having a circular 
series of needles independently operable by knit 
ting butts and selecting butts associated there 
with, the steps of feeding body yarn to all of 
the needles of the series, drawing the needles 
downwardly to draw stitches of the body yarn, 
raising all of the needles by a riser cam acting 
on the knitting butts to divert the selecting butts 

, of the needles from a selecting cam continually 
positioned to act on the selecting butts when not 
diverted, thereafter moving the said riser cam 
to inoperative position to initiate a needle sep 
aration by the selecting cam and feeding an elas 
tic thread to selected needles only. 

23. In a method of knitting an article of ho 
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siery on a circular knitting machine of the type 
having coaxial needle cylinders, the steps of ef 
fecting a needle separation to position selected 
spaced needles above the intervening needles, 
feeding an elastic thread in position to be re 
ceived by the selected needles Only, feeding a 
body thread to all the needles and manipulating 
the needles to knit courses of body yarn with the 
elastic thread incorporated at spaced wales of 
the courses in which it occurs, interrupting the 
feeding of the elastic thread while continuing the 
needle separation to cause one or more courses 
of body yarn to be knitted without incorporating 
elastic thread, floating the elastic thread across 
said non-elastic course or courses, and resuming 
the feeding of the elastic thread to form a suc 
ceeding elastic containing course, the point at 
which the feeding of the elastic is resumed being 
such that the float extending from one elastic 
containing course to the succeeding elastic Con 
taining course has a coursewise extent of not 
more than five Wales. 

24. In a knitting machine having a circular se 
ries of independently operable needles and asso 
ciated sinkers, the combination of a main yarn 
feed, a main draw down cam for drawing loops of 
said yarn, a selecting cam for effecting a needle 
separation with the hooks of selected needles 
raised above the sinkers but below clearing posi 
tion, means for feeding elastic thread to the Se 
lected needles only, adjustable tension means for 
the elastic thread, a measuring cam for drawing 
down the Selected needles to draw a predeter 
mined quantity of elastic thread from said feed 
ing means, means for varying the vertical posi 
tion of the measuring can, said means cooperat 
ing with the adjustable tension means to regul 
late the amount of elastic thread drawn, and a 
riser cam for raising the needles to clearing po 
sition to place the elastic thread below the 
latches of the Selected needles. 
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