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This invention relates to circular independent 
needle knitting machines and more especially to 
a machine for knitting socks, such as anklets and 
the like, wherein the fabric knitted has a shaggy 
texture and appearance which is pleasing to the 
eye when the top of the sock is formed of this 
type of fabric and then turned down upon itself 
to form a cuff at the upper portion of the anklet. 

It is the primary object of this invention to 
provide a circular knitting machine having the 
usual knitting instrumentalities thereon and, in 
addition, being provided with a plurality of loop 
fingers which cooperate With the needles in Such 
a manner as to form enlarged loops from one of 
at least two yarns employed in knitting a partic 
ular sock or stocking, these enlarged loops being 
anchored or interknitted with the body yarn at 
Spaced intervals So as to cause a single loop to 
embrace a plurality of Wales knitted of the body 
yarn. 

It is another object of this invention to provide 
a circular independent needle knitting machine 
having pattern controlled means for knitting 
courses of normal stitches throughout a portion 
of a stocking as in the toe, foot, heel and ring heel 
portions of a Stocking and also having pattern 
controlled means for knitting a ribbed elastic 
polition of a stocking Such as the intermediate 
portion of the leg thereof and also having means 
for knitting a top or cuff portion of a stocking 
Wherein an additional yarn, preferably of less 
twist and of a softer texture than the body yarns 
of the Stocking, is introduced to certain spaced 
Single needles or spaced groups of needles and 
means being provided for engaging the relatively : 
Soft yarn and pulling the same inwardly through 
the hooks of the needles as they take the yarn and 
before the needles pass through the Stitch cans to 
thus form enlarged loops on the inner face of the 
fabric, each of which embraces a plurality of 
wales formed of the body yarns and whereby the 
length of the yarn included in each loop is sub 
stantially greater than the distance between the 
points at which the loop is interknitted with the 
body yarns of the fabric to thus produce a fabric 
having a Shaggy interior Which may be included 
in the top of a stocking and thus may be turned 
outwardly and downwardly upon itself to form a 
Shaggy cuff on the finished stocking. 
Some of the objects of the invention having 

been stated, other objectS will appear as the de 
scription proceeds, when taken in connection with 
the accompanying drawings, in which 

Figure 1 is a front elevation of the upper por 
tion of a knitting machine showing the improved 
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mechanisms in association therewith, the lower 
portion of the machine being omitted since the 
parts thereon are conventional; 

Figure 2 is a view with parts broken away look 
ing at the left-hand side of Figure 1; 

Figure 3 is another view with parts broken away 
looking at the right-hand side of Figure 1; 

Figure 4 is a view looking at the rear of the 
machine or at the opposite side of Figure 1 but 
Omitting the upper portion thereof and showing, 
in addition, a lower portion of the knitting ma 
chine; 

Figure 5 is an enlarged top plan view, with 
parts in Section, taken substantially along the 
line 5-5 in Figure 1; 

Figure 6 is a plan view similar to Figure 5 but 
showing some of the parts in a different position; 

Figure 7 is an enlarged vertical Section taken 
Substantially along the line 7-7 in Figure 2 and 
showing the loop jack cylinder, the loop jacks and 
their associated loop fingers in association with 
the needle cylinder; 

Figure 8 is an isometric view of the constrictor 
ring, shown in the central portion of Figure 7, 
which assists in guiding the lower portions of the 
loop fingers after the loops have been formed 
thereby; 

Figure 9 is an isometric view ShoWing the loop 
jack cylinder removed from the machine and also 
omitting the loop jacks and the loop jack cam 
and with the upper portion of the loop jack cyl 
inder being broken away; 

Figure 10 is an isometric view showing one of 
the jacks and the corresponding loop finger re 
moved from the loop jack cylinder; 
Figure 11 is an enlarged view looking at the 

right-hand end of the main pattern drum shown 
in the lower portion of Figure 4 and showing a 
part of the means for severing the body yarn and 
the auxiliary yarn from which the enlarged loops 
are made; 

Figure 12 is a vertical Sectional view through 
the main pattern drum showing the arrange 
ment of the second row of circularly arranged 
cams on the main pattern drum from the right 
in Figure 4, these cams being instrumental in ef 
fecting operation of the elastic yarn feed finger; 

Figure 13 is a view similar to Figure 12 but 
Showing the next adjacent or third set of cir 
cularly arranged cams on the main pattern drum 
in Figure 3, the particular cams shown being in 
strumental in controlling the first and second 
needle lowering cams; 

Figure 14 is a view similar to Figure 13 but 
showing the fourth circularly arranged set of 
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cams on the main pattein drum from the right 
in Figure 4 for controlling the conventional gap 
closer; 

Figure 15 shows the fifth circularly arranged 
can and also showing SOIne of the intei"Welling 
connections between the main pattern drun and 
the body yarn feed finger; 

Figure 16 is a view similar to the lower polition 
of Figure 15 showing the sixth set of circularly 
spaced cans on the main pattern drum shown in 
Figure 4 on the right-hand end thereof and these 
cans being instrumental in controlling the cut 
ting and claiaping of the elastic yarn; 

Figures 17, 18, 19, 20 and 21 show the succes 
Sive Sets of circularly arranged cams on the nain 
pattern drin in the lower portion of Figure 4 in 
cluding the seventh, eighth, ninth, tenth and 
eleventh sets of cams from the right-hand end 
of the main pattern drum; 

Figure 22 is an enlarged fraginentary eleva 
tion. With parts broken away looking Substantially 
along the line 22-22 in Figure 5 and showing the 
particular nanner in Which the clainping and 
Cutting means for the body yarn and auxiliary 
OrlOOp yarns are arranged; 

Figure 23 is a developed schematic diagrain 
looking at the inner Surfaces of the various 
needle and jack control cans and illustrating 
the relative positions of the needles and the loop 
fingers as they move with the needle cylinder: ; 

Figure 24 is a Schematic top plan view show 
ing the arrangement of the loop forming fingers 
relative, to the needles and illustrating the finan 
ner in which the loop yarn is drawn through the 
hooks of the needies to control the lengths of the 
enlarged loops; 

Figure 25 is a view looking at one side of a 
stocking Such as is manufactured on a knitting 
machine employing the principles of the present 
invention and showing the top of the stocking as 
it is discharged from the machine; 

Figure 26 is a side view of the stocking looking 
at the opposite side from that shown in Figure 
25 but showing the top of the stocking turned 
doWn to forin a cuff thereon; 

Figure 27 is an enlarged fragmentary elevation 
showing the turned-down cuff at the top portion 
of a stocking and looking at the right-hand end 
of the upper portion of Figure 26; 

Figure 28 is a View looking at the Sides of an : 
adjacent pair of stockings inade on a machine 
embodying the features of the present invention 

- and omitting the bottom portions of a stocking 
since the portions shown in Figure 28 are the only 
portions that would normally be visible when the i 
Stockings are actually being worn; 

Figure 29 is a greatly enlarged fragmentary 
elevation. Showing the manner in which the en 
larged inwardly facing loops are interknitted 
With the body yarns and this view indicates the 
appearance of the exterior of the cuff of the 
Stocking before it is turned-down or as it is in 
the position that it will occupy during the knit 
ting thereof; 

Figure 30 is a fragmentary Schematic sectional 
plan view showing the general appearance of the 
enlarged loops formed of the loop yarn relative 
to the base knitted fabric and omitting substain 
tially half of the stocking, this view being taken 
Substantially alcng the line 3-3 in Figure 25. 

Referring more specifically to the drawings, 
the numeral broadly designates the frame of 
a knitting machine, the particular knitting ma 
chine shown in the drawings being Substantially 
of a type manufactured by Scott and Willians 
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4. 
and commonly known as their Model B-5 knit 
ting machine. It is to be understood, however, 
that the present invention may be associated with 
any type of circular knitting machine. The frame 
of the conventional machine includes a vertically 
disposed standard . The standard supports 
a main base plate 2 which, in turn, Supports a 
Substantially circular bed plate 3 from which 

- the usual sockhorn 4 depends. 
The Standard and the base plate 2 comprise 

a part of a conventional housing in which the 
usual driving mechanisms for the knitting ma 
chine are disposed, this driving mechanisin being 
of a type substantially as shown in Scott Patent 
No. 1,152,850 of November 7, 1915. This driving 
Inechanism includes neans for transmitting ro 
tary and reciprocatory notion to a conventional 
needle cylinder 5, according to a desired pat 
tern, and through an intervening beveled gear 
6 fixed on a conventionally driven shaft 
(Figure ) on Which a Second bevel gear 2 of 
Smaller diameter than the gear S is also fixedly 
mounted. This beveled gear 23 is instrumental 
in driving the usual dial mechanism adapted to 
be aSSociated with a knitting nachine of this 
type in lieu of which a loop jack cylinder to be 
later described is adapted to be employed. 
AS is clearly shown in Figure 7, the needle 

cylinder 5 is provided with the usual vertically 
extending circularly spaced grooves 2 in which 
a plurality of Conventional latch needles, gener 
ally designated at 22, are mounted for vertical 
Sliding noverinent, these needles being retained in 
the grooves 2 by the usual circular springs 23. 
The latch needles 22 are provided with the usual 
needle butts 24 which, as is well known to those 
familiar with the art, are made in different 
lengths so that approximately half of the needles 
are provided with short butts and the other half 
of the needles are provided with long butts for 
the Well known purpose of knitting the heel and 
toe pockets of a stocking. 
The needles 22 cooperate with conventional 

Silkers 25 moUnited in a sinker head 26 and 
Sinker cap 2 for drawing Stitches in the usual 
In anter. Since it is well known that the Sinker 
cap and sinker head must oscillate slightly with 
reciprocatory movement of the needle cylinder 
during the knitting of the heel and toe pockets, 
this sinker cap is held down against the upper 
portion of the needle cylinder and is supported 
thereby in a conventional nanner. The Sinker 
cap is engaged by a projection or an arm 28 ex 
tending from a sinker cap hold down bracket 29 
which is irregularly shaped as shown in Figures 
2 and 4 and extends doWWardly and is suitably 
secured, as by Screws 29a, to the conventional 
Sock horn. A. 

Certain needles 22 are controlled as to up and 
down novernent through the mediuir of con 
wentional neede jacks, generally designated at 
30, and wherein certain spaced jacks 36 are pro 
vided with relatively long butts 3; while the jacks 
therebetween are provided with Short bitts in 
dicated at 32. The length of these butts on the 
needle jacks 3 are instrumental in determining 
the needles which shall be elevated adjacent op 
posed sides of the loop fingers, to be later de 
Scribed, and are considered as parts of the present 
invention. 

It will be observed in Figure that the bed 
plate 3 is provided with the usual opening, the 
Wall of Which is indicated at 3a, through which 
the needle cylinder 5 extends. This bed plate 
3 Supports a conventional can ring 33 to which 
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Some of the usual needle and jack operating 
CanS are Suitably Secured, these cams being 
Shown diagrammatically in Figure 23. 
The needle cans include the usual group of 

Stitch cams, namely, a top center cam is and 
left-hand and right-hand stitch cams 4 and 32, 
respectively, which are inclined, as shown in 
Figure 23, to engage the butts of all of the needles 
for directing any of the needles downwardly which 
may have been directed theireto. The canas 43 
and 44 are controlled, in a manner to be later 
described, as to their position radially of the 
needle cylinder 5 and are particularly pro 
vided for positioning alternate needles so as to 
take the elastic yarn from the feed finger pro 
vided therefor to be later described. 

Also, disposed to the left of and at a higher 
elevation than the Second needle lowering can 44 
is a Widening pick 45 Which is OScillatable in the 
usual manner, as shown in Said Fatent No. 
1,152,850, for lowering the needles in knitting 
the heel and toe pockets. A conventional sta 
tionary leveling can SS is disposed immediately 
above the widening pick 45. 
Spaced substantially to the right of the top 

center cam 4.0 (Figure 23) is a leveling can 5 
and a Switch can 5. Which are in Struinental in 
knitting the heel and toe of the Stocking and 
which do not constitute any part of the present 
invention and a further description thereof is 
deemed unnecessary. 
The cam ring 33 has a pair of substantially 

semi-circular can members 52 and 53 suitably 
Secured thereto, the lower edges of Which are 
spaced from the lower edge of the can ring 33 
and the junctures of which are beveled to pro 
vide inverted substantially V-shaped notches 54 
and 55 in which notches substantially triangul 
larly-shaped first and second jack raising cams 
56 and 57, respectively, are disposed. These cans 
are suitably secured to the inner face of the can 
ring 33 and extend substantially below the lower 
edges of the segmental cam members 52 and 53 
so as to direct the butts of any jacks engaged 
thereby upwardly with movement of the needle 
cylinder in either direction. It will be noted 
that the upper portion of the substantially tri 
angularly-shaped second jack raising cam 5 is 
partially cut away to provide a notch 5d there 
in (Figures 7 and 23). 
5a is such that the jacks having the relatively 
short butts 32 thereon Will only be elevated to 
the level of the lower surface of this notch and 
will pass by the remaining portion of the Second 
jack raising cam 5 while the remaining jacks 
having the relatively long butts 3i thereon will be 
elevated to the apex of the can 5. 

It will be observed in Figure 23 that the jacks 
30 are disposed under alternate needles only, al 
though it is to be understood that the jacks 39 
may be spaced differently according to a desired 
pattern. In the particular can arrangement 
shown in Figure 23, it is preferable that the jacks 
3o be positioned beneath alternate needles, not 
only for the purpose of cooperating With the loop 
forming fingers, to be later described, but to 
cause the elastic yarn to be taken from the yarn 
feed finger provided therefor by alternate needles, 
since, by referring to the cam 56 in the left-hand 
portion of Figure 23, it will be observed that the 
butts 3 and 32 on the jacks 39 engage and ride 
up the cam 56 as they move from right to left 
in Figure 23 and after the corresponding or alter 
nate needles have taken the elastic yarn, they 

The depth of this notch 5 
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6 
lowering cam 44 so as to be at the same level as 
the needles therebetween. 
The upper Surface of the segmental cam mem 

ber 53 is of the same elevation throughout its 
length while the upper surface of the segmental 
cam 52 therebetween is provided with upwardly 
projecting can portions 52a and 52b which pro 
vide a cavity 58 therebetween into Which the 
butt.S of the needles pass as they engage the lower 
Surfaces of the respective stitch cams 42 and 4 
depending upon the direction of rotation of the 
needle cylinder f5. This cavity 58 also provides 
an opening in which a conventional lower or bot 
tOn center can 60 is disposed and which is also 
instrumental in controlling the needles to form 
Stitches thereby. 

It night be stated that all of the needle and 
jack control cams shown in the lower portion of 
Figure 23 are Conventional Substantially as shown 
in said Patent No. 1,152,850 with the exception of 
the can 57 which is shown as occupying the posi 
tion usually occupied by a similar can for taking 
the elastic yarn from a corresponding elastic yarn. 
feed finger disposed thereabove. However, in this 
instance, the elastic yarn feed finger occupies 
a different position from that Which is usually 
disposed and the can 56 is provided for the pur 
pose of directing alternate needles to this elastic 
yarn feed finger. The cam 57 differs from that 
usual can which occupies this position. Only in 
the fact, that it is provided with the notch 57 a. 
at the upper portion thereof for the purpose here 
tofore described. Although, the first and Second 
needle lowering cams 43 and 44 are conventional, 
they are controlled in a manner peculiar to the 
present invention. w 
In Figure 23, there are shown three yarn feed 

stations exemplified by respective yarn feed fin 
gers 6, 62 and 63 which may be termed as first, 
second and third yarn feeding stations. The first 
yarn feed finger 6 may also be termed an 
auxiliary or loop yarn feed finger, the second yarn. 
feed finger 62 may be termed a main or body yarn. 
feed finger and the third yarn feed finger 63 may 
be termed an elastic or rubber yarn feed finger, 
for purposes of description and for purposes of 
demarcation in the claims. 
Although, a single main or body yarn feed finger 

62 is shown in Figures 5, 6, 15 and 23, it is to be 
understood that any reasonable number of body 
yarn feed fingers may be employed in accordance 
With the number of yarns which may be desired 
in the basic fabric being knitted. The main yarn. 
feed finger 62 is controlled in a conventional man 
ner but since its cooperation with the auxiliary 
yarn feed finger 6 is necessary to clear under 
standing of the present invention, the conven 
tional means for controlling this yarn feed finger 
62 is clearly shown in Figure 15. 
Referring to Figure 15, it will be observed that 

the body yarn feed finger 62 is pivoted on a 
shaft 64, oscillatably mounted in a learwardly 
extending portion 65 of a conventional latch ring 
66 which, as shown in Figure 5, is provided with 
a gap or throat 61 in which the free or front 
end of the yarn feed finger 62 is adapted to have 
vertical movement. The lower free end of the 
yarn feed finger 62 normally rests upon a con 
ventional throat plate 70 which spans the throat 
6. This latch Spring 66 also has a conventional 
gap closer 7 therein which may be of a type 
Such aS is shown in United States Patent No. 
1,859,137. The manner in which this gap closer 

ride down the lower surface of the second needle 75 li is controlled is also conventional but a brief 
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description will be given of the same later in 
this context. 
The front end of the latch ring 66 (Figures 1, 

5 and 6) is Supported in a conventional manner 
on the upper end of a front post 13 Suitably 
secured, as by screws '74, to the upper Surface of 
the bed plate 3. The rear end of the rearwardly 
extending portion 65 of the latch ring 66 is piv 
otally mounted, as at 75 (Figure 15), in the bi 
furcated upper end of a rear post 8 which ex 
tends downwardly (Figure 4) and is Suitably 
secured, as by screws , to the upper Surface 
of the bed plate 3. The lower end of the rear 
post 76 and the adjacent portion of the bed piate 
3 are cut away to form an opening 8 therein 
through which a thrust rod 8 extends in addi 
tion to other thrust rods to be later described. 
The yarn feed finger 62, in Figure 15, is nor 
mally biased downwardly against the throat 
plate 72 and the upper end of the corresponding : 
thrust rod 88 by a tension Spring 82 which is 
suitably connected at one end thereof to the 
yarn feed finger 62 and at its other end to the 
pivot shaft 5 on which the rearwardly extending 
portion 65 of the latch ring 66 is pivotally 
nounted. 
The upper portion of the thrust, rod 3 slidal 

penetrates a Suitable first thrust rod guide plate 
83 projecting forwardly from the post 76. The 
thrust rod 8 extends downwardly and also pene 
trates a second guide plate 84 which is suitably 
supported on a horizontally disposed rod 35 which 
extends transversely of the machine and is suit 
ably secured at its left-hand end in Figure 4 
to the Standard of the frame b. 
The lower end of the thrust rod 3 is adapted 

to normally engage the periphery of a conven 
tional main pattern drum 88 which is driven 
in a conventional manner as is ciearly shown in 
Said Patent No. 1,152,850. This pattern d'un 
has a plurality of longitudinally spaced circu 
larly arranged cans thereon which coincide with 
the respective thrust rods and it Will be observed 
in Figure 15 that there is a can member 8, 
suitably secured to the periphery of the main 4 
pattern drum 86, which engages the lower end 
of the thrust rod 8 urging the same upwardly, 
to elevate the free end of the corresponding body 
yarn feed finger 62 to clear the body yarns from 
the needles following the knitting of a stocking : 
and preparatory to knitting a Subsequent stock 
ing at which time the can 87 moves out of 
engagement with the thrust rod 8 periaitting 
the yarn feed finger 62 to again move into opera 
tive position as shown in Figure 15. 

Referring to Figure 2, it will be observed that 
the body yarn, indicated at Y, extends from a 
package of yarn 88 wound about a cone 9 which 
is Suitably Supported on a yarn stand 92 which 
extends inwardly in Figure 2 and is fixedly 
mounted on a creel post 93. The lower end of 
this post 93 is Suitably Secured in a boss portion 
93 integral with the base plate 2 of the frame 

as is clearly shown in Figure 1. 
The yarn Y extends upwardly in Figures 2 

and 3 and passes through a suitable thread eye 
or guide 95 depending for a horizontally dis 
posed bar 96 which is suitably secured inter 
mediate itS ends on the upper end of the creel 
post 93. The yarn Y then extends downwardly 
and through a Suitable yarn tensioning device 
40 which does not necessarily constitute a part 
Of the present invention but a description of 
which is deemed necessary so as to clarify the 
Operation of this machine. 
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This yarn tensioning device 00 comprises a 

horizontally disposed bracket 0 having a right 
angularly turned portion 02 thereon which is 
provided with an eye or opening 3 through 
which the yarn Y extends and from whence the 
yarn Y extends through the free end of a Wand. 
or yarn take-up arm 4. The yarn take-up 
arm extends rearwardly from the free end thereof 
and is suitably secured to a block 5 which is 
pivotally mounted at one end thereof, as at 6, 
On the bracket . This block (5 has a sleeve 

pivotally mounted thereon which is slidably 
penetrated by the upper end of a connecting 
rod which is encircled by a compression 
Spring , one end of which engages a collar 
2 fixedly secured on the intermediate portion 

Of the Shaft or rod 0 and the other end of which 
engages the collar te: to normally urge the ten 
Sion arm 94 downwardly at its free end or in 
a counter-clockwise direction in Figure 3, when 
a corresponding thrust rod 4 is in a raised 
position. When the thrust rod is lowered 
the Spring f : moves away from the collar 7 
and the take-up arm 94 is then urged in a 
clockwise direction by a tension spring 98 (Fig 
ure 3). It is evident that the body yarn Y then 
extends downwardly from the free end of the 
tension arm 04 and passes through the usual 
eye in the free end of the yarn feed finger 62. 

Referring to Figures 2 and 3, it will be ob 
Served that the lower end of the rod if G is piv 
otally connected, as at f3, intermediate the ends 
of the thrust rod f A. The upper end of the 
thrust rod 4, in Figure 2, is mounted for ver 
tical sliding movement between a pair of pro 
jections 5 on the outer surface of the bracket 
t; and is confined therebetween by a suitable 

plate is which is suitably secured to the pro 
jections 5 as by screws 7. 
This thrust rod f 4 extends downwardly in 

Figures 2 and 17 and also slidably penetrates the 
Second thrust rod guide plate 84 and is adapted 
to Successively engage the periphery of the main 
pattern drum 86 and circularly spaced cam 
members 20 and 2 suitably secured to the pe 
riphery of the main pattern drum 86. The weight 
of the thrust rod f f is is sufficient to normally 
urge the same against the main pattern drum 
86 and the respective cams 20 and 2 (Fig 
lure ). 
AS is Well known to those familiar with the 

art, it is necessary that the free end of the yarn 
take-up arm fé be permitted to oscillate to 
take up the slack in the yarn Y during reciproca 
tory knitting of the heel and toe pockets of a 
Stocking. Therefore, during the knitting of the 
heel and toe pockets, the lower end of the thrust 
rod 4 in Figure 17 rests upon the periphery of 
the nain pattern drum 36. Thus, the thrust rod 

6 assumes a relatively lowered position which, 
in turn, relaxes the tension spring Ga and the 
tension Spring 93 will then urge the free end of 
the yarn tension finger 24 upwardly. 
Thus, as the yarn is fed to the needles during 

reciprocation of the needle cylinder, the tension 
in the yarn will be maintained. However, dur 
ing the knitting of the leg and the foot portions 
of the Stocking, that is, during all circular 
knitting, the lower end of the thrust rod 4 is 
engaged by One or the other of the cams 2 
and 2 to move the same upwardly and to thus 
Place the tension Spring 88 understress where. 
upon the free end of the yarn take-up arrel Will 
remain in a lowered position. In this instance, 
the yarn take-up arm G4 is prevented from OW 
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ing below a predetermined point at the outer end 
thereof by a suitable projection 22 on the bracket 

which engages the block 5 adjacent the 
pivot point 6 thereof as is clearly shown in 
Figure 2. Referring to Figure 1, it will be oi)- 
served that the bracket has an outwardly eX 
tending portion 23 integral thereWith Which is 
fixedly mounted on an intermediate portion of 
the Creel post 93. 

Control means for gap close 
The gap closer 7 has a plate portion d in 

tegral therewith which is adapted to move in 
sliding engagement with the upper Surface of 
the latch ring 66 and which is held thereagainst 
by an angle ciip 8 which is secured to the 
side surface of the latch ring 66 by any Suitable 
means such as a screw 9. One end of a hori 
Zontally disposed connecting rod 2i is pivotally 
connected intermediate the ends of the plate 
Tia, the other end of the connecting rod 24 
being pivotally connected to the upper end of 
a lever arm or be crank 25 (Figures 2 and 6). 
The ever arm or bell crank 25 is oscillatably 
mounted on a stub shaft 25d. (Figures 2, 4 and 
6) which is fixedly mounted in the rear post 6. 

It will be observed in Figure 2 that the lower 
Surface of the horizontal leg of the be crank 
i25 is engaged by an angle clip (26a, which is 
suitably secured to one side of a thrust rod 26. 3 
The upper portion of the thrust rod 26, that 
is the portion disposed above the angle clip (26a. 
in Figure 2, is mounted for vertica, Sliding move 
ment in the upper thrust rod guide pate 83. 
The thrust rod 26 extends downwardly and is 
also mounted for Wertical Siding noVerent in 
the lower thrust rod guide plate 85 and is nor 
nally urged against the upper Surface of the 
nain pattern drum 86 by a tension Spring 39 
Which is Suitably connected at its rear end, aS 
at 33d. (Figure 6) adjacent the upper end of 
the tension spring 39 is mounted on the screw 

9 heretofore described which secures the angle 
clip f 8 to the latch ring 66. It is thus seen 
that the tension Spring 39 also normally urges 
the gap closer f to inoperative or open posi 
tion. 

It Will be observed in Figure 14 that the gap 
closer thrust rod 26 is adapted to be successively 
engaged by circular spaced can members 4 
and 4 ct, which are suitably secured to the pe 
riphery of the main pattern druin 86 and, upon 
the lower end of the thrust rod 26 in Figures 2 
and 14 being engaged by the can members AE 
and Aa, the bell crank 25 in Figure 22 is caused 
to move in a counterclockwise direction to thus 
InOWe the gap closer to Operative position dur 
ing the knitting of the heel and toe pockets. 
This gap closer and the manner in which it is 
Operated is conventional and therefore does not 
Constitute any part of the present invention and 
is merely shown to illustrate the manner of its 
Operation relative to the nanner of operation 
Of the Warious other movable parts of the knitting 
machine. 

Elastic gain feeding means 
Referring to Figure 2, there Will be observed 

a yarn package 2 suitably supported on the 
yarn Stand 92 and from which an elastic or rub 
ber yarn R extends upwardly and passes through 
a suitable thread eye or guide 28. 
yarn R, then extends downwardly and forwardly 
at an angle and passes through the usual fric 
tion disk-type of yarn tension device indicated 
at 29. The yarn R, then passes downwardly 
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10 
through a substantially right-angularly bent 
portion 3 of the elastic yarn feed finger 63 
(Figures 2 and 23). The elastic yarn R, then 
extends downwardly from the right-angularly 
bei, portion 3 of the elastic yarn feed finger 
83 and passes through the Suai eye at the lower 
end thereof to be directed to the needles Or 
to the elastic yarn clamping and cutting appa 
ratuS to be later described. 
The free front end of a lever 3 is oscillatably 

mounted intermediate its ends, as at 32, on 
the rearwardly extending portion 65 of the latch 
ring $6. The lever 3 extends rearwardly (Fig 
ures 2, 4, 5 and 6) and has the upper end of 
a connecting rod 33 pivotally connected to the 
rear end thereof and extending downWardly and 
slidably penetrating a pin 3 (Figures 2 and 12) 
which is oscillatably mounted on the free end 
of a control finger 35. The connecting rod 33 
has a suitable collar 33 fixed on the lower end 
thereof which is normally urged against the 
lower surface of the pin 34 by virtue of the 
Weight of the elastic yarn feed inger 63 on the 
front end of the ever 3. 
This control finger 35 is oscillatably mounted 

intern ediate its ends on the rod 85 and the free 
end thereof is adapted to successively engage the 
periphery of the main pattern drum 86 and cir 
cularly spaced cans 3 and 38 which are suit 
ably secured to the periphery of the main pat 
tern druin 86. 

he clamp and cutter mechanism for the elas 
tic yarn R is indicated generally at 4 (Figures 
1, 5 and 8). Iria.Sinuch as this clamping and cut 
ting mechanism (; may be constructed in a con 
ventional manner and is not pertinent to the 
present invention, except in the Order in which 
it is controlled relative to the various other con 
trolling devices for controlling the needle cans 
and other parts of the machine, a detailed de 
Scription thereof is deemed unnecessary, it being 
deened Sufficient to State that this clamping and 
cutting mechanism. A may be substantially of 
the type Shown in Eigures 32, 33 and 34 of my 
CO-pending application entitled improved Knit 
ting Machine and Method, Serial No. 192,935, 
filed October 30, 1950. 
The usual movable clamp and cutter blade of 

the clamping and cutting mechanism 4 has 
pivotally connected thereto the lower end of a 
Connecting rod 42 (Figures 1, 5 and 6) which 
extends upWardly and is pivotally connected, as 
at f 43 (Figure 5), to the free end of an irregul 
larly shaped lever arm i45 which is pivotally 
mounted intermediate its ends, as at 46, on a 
bracket fit. Referring to Figure 6, it will be ob 
Served that the bracket 4 is substantially L 
shaped and is Suitably secured, as by bolts 50, 
to the upper Surface of the latch ring 66. 
The usual elastic yarn clamping and cutting 

mechanism i? has conventional spring means, 
not shown, aSSociated therewith which will nor 
mally urge the connecting rod 42 and the front 
end of the irregularly shaped lever arm 45 up 
Wardly thus urging the rear portion thereof in 
Figure 15 downwardly against the upper end of 
a thrust rod 5 which is shown in Figure 15 
disposed in back of the thrust rod 8 and the 
lower portion of which is shown in Figure 16 
extending through the thrust rod guide plate 84. 
This thrust rod 5 is adapted to be Successively 
engaged by the main pattern drum 86 and spaced 
circularly arranged cam members 52 and 53 
Suitably secured to the periphery of the main 
pattern drum 86. 



Contrary to the usual practice, an intermediate 
portion of the leg of a stocking, such as the 
stocking shown in Figures 25 and 26, has a ribbed 
effect therein knitted in the usual manner in 
which the rubber or elastic top is formed in a 
stocking constructed in the usual manner. 
Therefore, although it need not be construed as 
being a part of the present invention nor a 
necessary part of this machine, I have included 
in the sinker cap 2T an attachment for produc 
ing a ribbed effect in the stocking as the rubber 
yarn is fed to the needles, this attachment being 
substantially as shown in my Patent No. 2,420,771 
of May 21, 1947. 

Since this attachment is clearly ShoWn in Said 
patent, a detailed illustration and description 
thereof is deemed unnecessary, it being deemed 
Sufficient to state that the rib attachinent in 
cludes a special sinker can 55 which is shown in 
broken lines in Figures 5 and which is normally 
urged upwardly to inoperative position by a leaf 
spring member 56. The sinker can A55 and its 
associated eaf spring member is are ShoW 
merely to illustrate the nanner in which this 
can 55 is controlled relative to the various 
other parts which are conticolled through the 
medium of the main pattern drum 86. 
The leaf Spring member 53 normally urges 

the horizontal leg of a bell crank 5. (Figure 2) 
upwardly or in a clockwise direction in Figure 2, 
this oeli crank 5 being pivotaly mounted, aS 
at 63, on a substantially L-shaped Support 6. 
The t-shaped Support extends downwardly and 
is suitably Secured, as by ScreWS 2 (Figures 2 
and 5) to the upper Surface Of the bed plate 3. 
Pivotally connected, as at 63, to the lower end 
of the vertical leg of the be crank it is the 
front end of a connecting rod 4 which extends 
rear Wardly and slidably penetrates the upper eid 
of a control finger 65. 
A Safety compreSSion Spring Surrounds the 

connecting rod 64 and One end thereof bears 
against the upper end of the control finger 65, 
the other end thereof bearing against a suitable 
collar fixed on an intermediate portion of 
the Control Or Connecting rod 34. 
The connecting rod is also has a collar 

fixed on the Outer or rear end thereof which is 
urged against the rear Surface of the control 
finger 55 by the compression spring 66. The 
control finger 65 extends downwardly and is 
OScillatably nonted on the rod 85 heretofore 
described (Figure 13) and is normally urged 
against the periphery of the main pattern drum 
86 or against a pair of circularly Spaced cam 
members and a Suitably Secured to the 
periphery of the main pattern drum 86. The first 
and Secoid needle lowering earns 3 and 44 are 
also controlled as to their position radially of the 
needle cylinder by the can member 7 in Figure 
3 and the control finger 65. 
The needle CanS 63 and 4 (Figures 2 and 23) 

may be Constructed in the identical manner in 
Which the respective cans 8 and 45 of Scholz. 
Patent No. 2,139,606 of December 6, 1938, are con 
Structed, if so desired. Inasmuch as the struc 
ture of the camS 43 and 44 may be identical to 
that of Said patent, a detailed description there 
Of is deemed unnecessary since the means for 
Controlling the position of these cams 43 and 44 
relative to the needle cylinder 5 is the only 
feature relative to these cams that may be con 
Sidered pertinent to the present invention. 

Since the first and second needle lowering 
cams 43 and 44 are normally biased inwardly 
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to operative position, these cams are controlled 
by respective connecting rods 72 and 73 which 
extend leaWardly, as is clearly shown in Figure 
2, and slidably penetrate the upper portion of 
the control finger 65 heretofore described. 

It is thus seen that upon the can (Figure 
13) engaging the lower end of the control finger 
65, it Will be noved in a counter-clockwise 

direction thus noving the upper portion thereof 
OutWardly to not only move the first and Second 
needle lowering cams 43 and 4 outwardly to 
inoperative position but to also cause the bell 
Crank 5 to move in a clockwise direction in 
Figure 2 thus permitting the sinker cam 55 
(Figure 5) to move upwardly to inoperative 
position. 
The Switch can 5A and the widening pick 45 

are shown in Figure 23 in the position they oc 
Cupy during rotary knitting. However, during 
reciprocatory knitting, that is, during the knit 
ting of the heel and toe pockets of a stocking, the 
Switch can 5? is moved downwardly and out 
Wardly toward the needle cylinder 5 and the 
Widening pick 45 is also moved downwardly to 
a neutral position, as shown by dotted lines in 
Figure 23, for the usual narrowing operation 
Which takes place in the knitting of the heel and 
toe pockets. The structure of the switch cam 5 
and the Widening pick 45 is conventional, the 
operation thereof merely being controlled in 
proper Sequence to the operation of the various 
other knitting cams shown in Figure 23 for pro 
ducing the Stocking shown in Figures 25 to 28, in 
clusive. This switch cam 5 may be identical to 
the SWitch can 5 shown in the Page Patent No. 
1697,081 of January 1, 1929. 
Now, referring to Figure 5, it will be observed 

that the Switch cam 5 has a stem portion 6 in 
tegral therewith which is oscillatably mounted in 
a bracket 77 Suitably secured, as by a screw 86, 
to the bed plate 3. This bracket i has a 
Spirally extending slot f8 therein in which a pin 
82 extending from the stem 76 of the switch 
can 5 is adapted to have sliding movement. 
The outer end of the stem 16 has a cam mem 
ber 83 fixed thereon which extends outwardly 
and the lower Surface of which is adapted to be 
engaged by the upper end of a vertically dis 
posed thrust rod 85 (Figure 1). 
This thrust rod f85 also has an arm 86 fixed 

On the upper end thereof which extends to the 
left in Figure 1 and is adapted to engage the 
upper Surface of a pin 86a associated with the 
Widening pick 45 for operating upon the same in 
Substantially the manner shown in said Patent 
No. 1,152,850 as is well known to those familiar 
With the art. Thus, the widening pick 45 is held 
in the lowered or dotted line position shown in 
Figure 23 by the arm 86 (Figure 1) during nar 
rOWing of the heel and toe and the stem fs of 
the Switch can 5f has conventional spring means, 
not shown, a SSociated therewith which tends to 
urge the cam member 83 downwardly at its 
Outer end to engage the upper end of the thrust 
rod 85 substantially as shown in Figure 1. The 
thrust rod 85 normally assumes a lowered posi 
tion by its own weight. 
Now, by referring to Figure 21, it will be ob 

served that the lower end of the thrust rod 85 
is pivotally connected, as at 87, to the outer end 
of a control finger 90 which is oscillatably 
mounted intermediate its ends on a suitable hori 
ZOntally disposed shaft 9 extending from the 
standard of the frame 10 which, as shown in 
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Figure 21, is disposed forwardly of the main pat 
tern drum 86. 
The arrangement of the means for controlling 

movement of the switch cam 5 and the Widen 
ing pick 45 in Figure 23 is conventional With the 
exception of the arrangement of the cams shown 
in Figure 21. It Will be observed that the main 
pattern drum 86 has a pair of circularly Spaced 
stepped cams or cam members 36 and 96 which 
are spaced apart from each other to form notches 
97 and 98 therebetween and the reading end 

of the control finger 9 is positioned in these 
notches 97 and 98 during narrowing in the 
knitting of the heel and the toe respectively. 
Most of the parts heretofore described are the 

usual parts of a circular knitting machine and 
it is with these parts that the present invention is 
adapted to be a SSociated. 

LOOp head 

The loop head is best ShoWn in Figure 7 and 
comprises a loop jack cylinder designated broadly 
at 205. The loop jack cylinder 25 is of substan 
tially tubular construction and has a longitudi 
nally extending bore 265 therein which is par 
tially restricted at the lower end thereof as at 
207. The lower restricted end 2D of the loop 
jack cylinder 205 is slidably penetrated by the 
lower end of a loop jack cylinder shaft 28 which 
extends upwardly and has a collar 2 fixedly 
mounted intermediate the ends thereof as by a 
set Screw 22. 
The outside diameter of the collar 2 is such 

that it slidably engages the inner Walls of the 
loop jack cylinder 265 and this is engaged by a 
set screw 24 for securing the loop jack cylinder 
25 to the collar 2. The loop jack cylinder 25 
has an enlarged lower portion 2 5 provided with 
an annular flange 28 at the lowermost end 
thereof (Figures 7 and 9). This enlarged por 
tion 25 as well as the flange portion 23 are 
provided with coinciding vertically extending cir 
cularly spaced grooves 2 which are disposed 
above and, in this instance, are Spaced radially 
of every sixth needle in the needle cylinder 5, 
this being most clearly shown in Figure 24. This 
indicates that there are one hundred eight needles 
22 in the needle circle and eighteen loop fingers 
associated with the loop jack cylinder. It is to 
be understood however that the number of 
needles and the relative number of loop fingers 
may be varied according to the size of the stock 
ing being knitted and also according to any Wari 
ations in patterning which may be desired. 
For example, the loop fingers, to be presently 

described, may be of Smaller size relative to the 
needle cylinder than that shown in Figures 7 and 
24 and may be spaced closer together to thus 
provide a greater number of elongated or en 
larged loops on the inner face of the fabric be 
ing knitted in a given number of Wales than 
Would obviously be the case in using the number 
of needles and loop fingerS ShoWn in the dra Wr 
ligS. 
A loop jack broadly designated at 220 is mount 

ed for vertical sliding movement in each of the 
grooves 2 in the enlarged portion 285 and the 
flange 28 of the loop jack cylinder 205. One 
of the loop jacks 220 is most clearly shown in 
Figure 10, all of the loop jacks 229 being identi 
cal. The loop jack has an enlarged portion or 
butt 22 at the upper end thereof and an out 
wardly projecting portion 222 intermediate the 
ends thereof, this outwardly projecting portion 
222 is slotted, as at 223. 
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A reduced upper end portion 224 of a loop fin 

ger broadly designated at 225 is mounted for slid 
ing pivotal movement in the slot 223 and . On a 
pin. 226 carried by the outwardly extending por 
tion 222 of the loop jack 22. There is one of 
these loop fingers 225 depending from each of 
the loop jacks 223. The loop finger has an en 
larged upper portion 222 integral thereWith to 
the outer end of which a tension Spring 23 is 
suitably connected, this tension 23) extending 
upwardly and being suitably connected to the 
outer end of the projection 222. 

It will be observed in Figure 7 that the Outer 
end of the enlarged portion 22 of the loop fin 
ger 225 extends substantially beyond the Outer 
end of the projection 222 on the corresponding 
loop jack 22 and, therefore, the tension spring 
235 normally urges the corresponding loop finger 
225 outwardly at its lower end. The flange 26 
Serves to maintain allinement of the loop fingerS 
225 with the slots 27 in the enlarged portion 
2 5 of the loop jack cylinder 205 when they SWing 
outwardly as shown in the right-hand portion of 
Figure 7. The loop finger has a stem portion 
23 integral with the enlarged portion 227, the 
iower end of which is provided with an inwardly 
facing hook portion 232. The tension Spring 
239 has been omitted from the loop jack and 
loop finger 220 and 225, respectively, in Figure 
10 for purposes of clarity and the function of the . 
loop jacks 22i) and their corresponding loop fin 
gers 225 Will be later described. 
The loop jack cylinder 25 has intermediate 

and upper reduced portions 233 and 234 and the 
Shoulder thus formed at the juncture of the por 
tions 233 and 234 Supports the lower inner edge 
of a sleeve or collar 235 which is fixedly mounted 
On the reduced upper portion 234. The purpose 
Of this collar 235 will also be later described. 

Now, the vertically disposed loop jack cylinder 
Shaft 2 3 extends upwardly and, as is clearly 
Shown in Figures 1, 2 and 7, is rotatably mounted 
in a sleeve portion 238 of a bearing block 237 
which extends outwardly or forwardly in Figure 
2 and is Suitably secured, as by Screws 249, to 
the upper end of a substantially inverted U 
Shaped bracket 24. It will be observed in Fig 
Ures 1 and 5 that the legs of the inverted U 
Shaped bracket 24 straddle the various knitting 
mechanisins disposed at the front of the machine 
and are suitably Secured, as by screws 242, to the 
upper Surface of the bed plate 3. 
As heretofore stated, the loop jack cylinder 

25 must rotate at the same speed as the needle 
cylinder 5 and there are various means which 
may be provided for imparting rotation thereto 
Such as the usual means aSSociated with the Wrap 
head of a knitting machine or with the dial 
mechanism of a knitting machine such as is 
shown in United States Patent No. 1,641,101. 
The particular driving means for the loop jack 
cylinder ShoWn in the present dra Wings is sub 
Stantially the same as that shown in said Pat 
ent No. 1,641,101. 

It Will be observed in Figures 1 and 2 that 
the upper portion of the loop jack cylinder shaft 
2 has a beveled gear 243 fixed thereon, the 
lower edge of the hub of which slidably and ro 
tatably engages the upper Surface of the sleeve 
portion 236 of the bearing block 237 to thus sup 
port the loop jack cylinder shaft 2 and its as 
Sociated loop jack cylinder 205 and the other 
parts carried thereby. This beveled gear 243 
meshes With a beveled gear 244 fixed on a hori 
Zontally disposed shaft 245 on the other end of 
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which a similar beveled gear 246 is fixedly 
mounted. 
The horizontally disposed shaft 235 is mounted 

for rotation in spaced upstanding portions 258 
integral with the bearing blocks 23 (Figure 1). 
These upstanding portions 250 also Support a 
suitable cast cover or shield 25 which Surmounts 
the beveled gears 243, 246, 246 and the shaft 245 
as well as a beveled gear 252. The beveled gear 
252 meshes with the beveled gear 246 and is fix 
edly mounted on the upper end of a Vertically 
disposed shaft 253. This shaft 253 is Supported 
by the hub of the bevel gear 252 engaging a lat 
erally projecting portion 254 integral with the 
bearing block 237 and in which the shaft 253 is 
rotatably mounted. The shaft 253 is also rotat 
ably mounted in a bearing stand 256 which ex 
tends downwardly and is Suitably Secured, aS by 
screws 257 (Figure 5), to the upper surface of 
the bed plate 3. 

Referring to Figure 1, it will be observed that 
the shaft 253 slidably or loosely penetrates the 
bed plate 3 and has a beveled gear 259 fixed On 
the lower end thereof which engages the beveled 
gear 28 heretofore described, this beveled gear 
2 being constantly driven With the beveled gear 
6 which, in turn, transmits rotation to the nee 

dle cylinder 5. It is thus seen that the needle 
cylinder 5 and the loop jack cylinder 25 rotate 
in unison. 

Referring to Figures 7 and 23, it will be ob 
Served that the enlarged lower portion 25 of the 
loop jack cylinder 295 is Surrounded by an an 
nular cam plate 2S: Which is mounted for Wei 
tical sliding movement on the enlarged lower 
portion 25 of the loop jack cylinder 295. This 
loop can ring 26 has a lower Surface 262 and 
is provided with an upwardly stepped lower sur 
face 263 and also has a substantially inverted 
V-shaped notch 264 therein. It might be Stated 
that the surfaces 263 and 264 of the can ring 26 
are exaggerated in Figure 23 SO as to provide a 
true conception of the relative positions of the 
loop jacks 220 and the loop fingers 225 relative 
to the needles 22 in the needle cylinder 5, it 
being evident that the Surfaces 263 and 264 would 
not embrace as great a length of the cam ring 
26 as shown in Figure 23 since this cam ring 
26 is of Substantially less diameter than the 
mean vertical plane of the needle cams shown 
therebelow. This is also true of the constrictor 
or binder ring to be later described. 

It will be observed in Figure 7 that the upper 
butt 22 On each of the loop jacks 220 has the 
lower end of a tension Spring 265 connected 
thereto which extends upwardly and is connected 
to the upper edge of the reduced portion 234 of 
the loop jack cylinder 295. These tension springs 
normally urge the butts or outwardly extending 
portions 222 of the loop jacks 220 against the 
lower surfaces 262, 263 and 264 of the can ring 
2S. 

During ordinary circular knitting, it is neces 
Sary that the loop fingers 225 be elevated to in 
Operative position, that is, to a position to where 
they Will not interfere with normal operation of 
the needles and the various other cooperating 
knitting instrumentalities. Therefore, the cam 
ring 26 is clampingly encircled by a substan 
tially annular portion 267 of a loop jack actuat 
ing arm 2 (Figures 1 and 7) which extends out 
Wardly and is suitably secured, as by screws 27, 
to a vertically movable bracket 22. The ver 
tical movable bracket 272 is mounted for vertical 
sliding movement on a medial portion of the ver 
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6 
tically disposed shaft 253 heretofore described. 
The lower edge of the bracket is normally support 
ed on a collar or spacer 273 resting upon the upper 
end of the vertically disposed bearing stand 256. 
This collar 23 is of a predetermined height So the 
lower surfaces of the loop jack cam ring 26 may 
be properly positioned relative to the loop jack 
cylinder 205 as shown in Figure 7. While the loop 
jack cam ring 26 is held downwardly in this 
position by a collar 274 fixedly mounted on the 
upper end of a vertically disposed connecting rod 
275, this collar engages a projection 276 on the 
vertically movable bracket 22. This projection 
276 is slidably penetrated by the connecting rod 
25. 

Referring to Figure 3, it will be observed that 
the lower end of the connecting rod 275 is piv 
otally connected, as at 28, to the front end of 
a lever arm 28 which is oscillatably mounted in 
termediate its ends, as at 283, on a bearing block 
284. The bearing block 284 is Suitably Secured 
as by ScreWS 285 to the upper Surface of the bed 
plate 3. 
The Outer or rear end of the lever arm. 28 is 

bient laterally in a Step-by-Step manner, as shown 
in Figure 5, and the rear end thereof rests upon 
the upper Surface of an angle clip 286 which is 
Suitably secured to the upper portion of a thrust 
rod 28 by any suitable means such as Screws or 
rivets 288. 

ihe thrust rod 287 extends downwardly in 
Figures 3 and 4 and Slidably penetrates an auxil 
iary thrust rod guide bracket 29 which is suit 
ably Secured, as by screws 292, to the vertical 
Surface of the bed plate 3. This thrust rod 287 
is also mounted for vertical sliding movement 
in the thrust rod guide plate 84 heretofore de 
Scribed and the lower end thereof is normally 
urged against the periphery of the main pattern 
drum 86, by the springs 265 (Figure 7) as shown 
in Figure 19, during ordinary rotary and recip 
irocatory knitting. 

However, the thrust rod 287 is adapted to be 
engaged by a can member 293 suitably secured 
to the periphery of the main pattern drum 86 
and, in So doing, the thrust rod 287 is moved 
upwardly from the position shown in Figure 19 
to the position shown in Figure 3 to thus move 
the Vertically movable bracket 272 and the cor 
responding can ring 26 downwardly to opera 
tive position. 

Now, the can ring 26 is normally urged up 
Wardly by the Springs 265 connected to the upper 
ends of the loop jacks 225 as the cam 293 in 
Figure 9 moves out of engagement with the lower 
end of the thrust rod 287. The butts or projec 
tions 222 then engage the lower surfaces of the 
can ring 26 causing the same to move up 
Wardly, in the manner heretofore described, until 
the jacks 22 engage the collar 235. 

It Will be noted in Figure 7 that the annular 
portion 26 of the can ring actuating arm 2 
is bifurcated at One end thereof and this bifur 
cated portion is penetrated by a suitable screw 
26 a for clamping the annular portion 267 around 
the can ring 26. 

In order to control the radial position of the 
hooked lower ends 232 of the loop fingers 225 re 

70 

75 

ative to the needles 22, a constrictor ring, broadly 
designated at 295, which is encircled by the latch 
ring is provided. This ring 295 comprises a sub 
Stantially vertically disposed tubular portion 296 
having a horizontally extending substantially an 
nular flange portion 297 integral therewith and 
disposed at the lower edge thereof. It will be ob 
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served in Figure 7 that this constrictor ring 295 
is spaced substantially from the latch ring 66 So 
as to provide a Space therebetween through Which 
the latches and hooks of the needles 23 may 
pass with rotary movement of the needle cylin 
der 5. The lower edge of the constrictor ring 
235 is spaced substantially from the latch ring 66 
so as to provide a Space therebetWeen through 
which the latches and hooks of the needles 22 
may pass with rotary movement of the needle 
cylinder 5. The lower edge of the constrictor 
ring 293 is disposed Substantially in the same hori 
ZOntal plane as the lower edge of the latch ring 
86 and the upper edge of the tubular portion 296 
is shown as being disposed at a Slightly higher 
elevation than the upper Surface of the latch 
ring 56. 
The inner Surface of the tubular portion 296 

of the constrictor ring 233 is slidably engaged by 
the Sten portions 23 of the loop fingerS 225 dur 
ing rotation of the loop jack cylinder 25 to thus 
normally hold these fingers 225 in the vertical 
position ia Which thOSe fingerS 225 disposed in 
the left-hand portion of Figure 7 are shown, the 
stems 23 of the loop fingers 225 being urged 
against the inner Surface of the tubular portion 
296 by the corresponding tension Springs 23, 
Referring to Figure 8, it will be observed that the 
vertically disposed tubular portion 293 of the 
constrictor ring 295 is cut away to provide an 
Opening 298 which extends through an arc of ap 
proxiately 90 degrees and the botton. Of Which 
is partially closed by the flange portions 237. 
However, the fange portion 29 is also cut away to 
provide an opening 3 therein which is off-set 
relative to the opening 298 in the tubular portion 
29. In order to provide continunicatioia between 
the opening 298 and the opening 32 in the respec 
tive tubular portion 26 and the fiage portion 
23A, the lower edge of the portion 2S6 is cut at an 
angle, as at 3, as is most clearly Shown in 
figures 7 and 23. 
An angularly disposed yarn guiding bar Or 

stem, 352 is disposed above the opening 358 in 
the fange 29 of the constrictor ring 295 and 
extends downwardly at an angle in a circular 
direction from the juncture of the openings 238 
and 3 and in Substantially paralle1 relation 
to the argular Surface 3 of the tubular portion 
233 of the constrictor ring 25 to thus assist in 
uiding the loop yarn, to be later described, from 

the opening 293 downwardly through the opening 
33 substantially as shown in Figure 23. The 
stem 32 is suitably secured to the fiange 29. 
The constrictor ring is supported iii proper 

spaced relation to the inier waii of the atch ring 
33 by inneans of a pair of angle clips 3S and 35A, 
the vertical legs of which are secured, as by wed 
ing, to the outer Surface of the tubular portion 
23 of the constrictor ring £25, at points spaced 
Substantially opposite each other, and the hori 
ZOntal legs of which extend outwardly radially 
Of the constrictor ring 23 and are suitably Se 
Cired as by respective ScreWS 35 and 36, to the 
tipper Surface of the latch ring 66 (Figures 
5 and 6). 
Now, as the needles pass above Second jack 

raising can 5; as shown in Figure 23, during the 
kitting of the Shaggy portion of a stocking, it is 
necessary that the GWeir hooked ends of the loop 70 
fingers 225 move outwardly substantially in the 
Yanner in which the right-hand loop finger 225 
is shown in Figure 7. Therefore, by referring 
to Figures 5 and 6, it will he observed that the 
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member or plate 36 rest upon the upper edge 
of the substantially tubular portion 296 of the 
constrictor ring 235 and this can plate 3 bridges 
the opening 298 in the tubular portion 286. The 
loop finger eam plate 3G has a projection 3 a. 
thereon which is suitably Secured, as by ScreWS 
3i ), to the upper surface of a substantially 
L-shaped can support plate 3 (Figures 5, 6 
and 7) which is disposed between the lower Sur 
face of the bracket 4" heretofore described and 
the upper Surface of the latch ring 66 and is thus 
Segured to the latch ring S by the boltS 5 here 
tofore described. 

iluriag ordinary reciprocatory and rotary knit 
ting, such as in the elastic top, leg, heel, foot and 
toe portions of a stocking other than the portions 
of the stockings which have the enlarged loops 
therein, it is necessary that the lower ends of the 
loop fingers 225 be held inwardly of the inner 
surface of the latch ring SS throughout each 
revolution thereof so as to not interfere with 
Inorinal operation of the latch needles. There 
fore, by referring to Figure 6, it will be observed 
that there is provided a loop finger defecting or 
knock-off plate 32 which is disposed above the 
Substantially U-shaped loop finger can 35. This 
loop finger defecting plate S 2 is provided With a 
concave inner surface 3:3 which is adapted to be 
engaged by the medial portions of the Steins 23 
of the loop jack cylinder 2.5 during ordinary 
knitting operations and during which the defiect 
ing plate 3:2 is in an operative position as shown 
in iFigure 6. This Will defect the lower ends of 
the Gop fingers 225 inwardly to thus prevent then 
from being moved outwardly to follow the inner 
Strface of the loop finger cana 3, Which they 
would do by the virtue of the tension Springs 23, 
as shown in iFigure 5, i. the event Of the loop 
finger deitiecting plate being noved to inoperative 
position as shown in Figure 5. This loop finger 
deflecting plate 3:2 is pivotally mounted, as at 
3. A on the angle clip 354. The defecting plate 
32 has alia extension arra SF 5 integral thereWith 
which extends rearwardly and outwardly there 
from and is normally urged, as by a tension 
Spring 3, against the upper end of the vertical 
leg of a be crank 3 at its rear end (Figures 
4, 5 and 6). The tension Spring 36 is suitably 
COElected at Ole end thereof intenediate the 
ends of the extension 3 5, its other end being 
Suitably connected, as at 32, to the upper end 
of the rear post S. 

It will be observed in Figure 4 that the vertical 
leg of the bell Crank 3; it is substantially longer 
than the horizontal leg thereof and this bell crank 
Si is oscillatably mounted, as at 32A, on an angle 
clip 322 Suitably secured, as by screws 323 (Fig 
lies 5 and 6), to the upper surface of the frame 
A adjacent the hed plate 3. The free end of the 
Orizontal leg of the bell crank 3 has the upper 

end of a thrust rod 32A pivotally connected 
thereto as at 325 (Figure 4). The thrust rod 324 
extends downwardly in Figures 4 and 20 and is 
adapted to successively engage the periphery of 
the IRail pattern drum 86 or a can member 326 
Suitably Secured to the periphery of the aain 
pattern druim 86. It will be observed in Figures 
4 aid 20 that the lower portion of the thrust rod 
32 is is nilounted for vertical siding movement in 
the thrust rod guide plate 84 heretofore described. 
When the can 326 in Figure 20 is in engagement 
With the lower end of the thrust rod 324 as 
SiOWil, this causes the beil crank 3A in Figure 4 

Counter-clockwise direction to as 
legs of a substantially U-shaped loop finger cam 75 Sune the position shown in Figure 6 with the 
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result that the defecting plate 32 will be moved 
in a clockwise direction about its pivot point 3 if 
from the position shown in Figure 5 to the posi 
tion shown in Figure 6. 

It might be stated that this plate 32 noveS 
out of operative position immediately following 
the lowering of the loop fingers 225 so they may 
be accurately controlled for taking the loop yarn 
in their hooks. Also, this plate 32 moves into 
operative position innediately before the loop 
jack cylinder is elevated to inoperative position 
SO as to move the loop fingers free of the knitted 
fabric as the loop yarn finger S moves to in 
operative position. 

Feed control for loop yarn. 
Referring to Figure 1, it will be observed that 

there is provided a cone 330 which is suitably 
Supported on the Creel stand 92 and which has a 
package of yarn 33 thereon from which a loop 
yarn. I extends. It is preferred that this loop 
yarn be of a Softer texture than that of the body 
yarn, Such as a yarn having angora, rabbit hair 
fibers therein. However, it is to be understood 
that any desired type of yarn may be employed 
for forning the elongated loops on the inner 
face of the stocking as shown in Figure 29. This 
loop yarn I, extends upwardly and passes through 
a Suitable yarn guide 332 depending from the 
bar 96 and then the yarn L extends downwardly 
and through a Suitable Spring pressed disk type 
Of yarn tension device 333. It Will be noted that 
the loop yarn L is introduced to the needles in 
exactly the Sarine manner in which the elastic 
yarn R is introduced to the needles. 

After the yarn T. has passed through the ten 
Sion device 333 it then extends downwardly at an 
angle and passes through a horizontally bent por 
tion 334 of the loop yarn feed finger 6. The 
loop yarn feed finger 6 is suitably secured to a 
lever arm 335 which extends rearwardly, as shown 
in Figures 3 and 5, and is pivotally mounted on 
the shaft 64 extending from the rearwardly ex 
tending portion 65 of the latch ring 66, this shaft 
6, aS shown in Figure 5, being an extension of 
that portion of the shaft 64 shown in Figure 15 
On which the body yarn feed finger 62 is pivotal 
ly mounted. 
The lever arrin 335 of the loop yarn feed finger 

6 has a bunter 336 Suitably secured to an inter 
mediate portion thereof which is shown in the 
form of an adjustment screw in Figure 3 and the 
lower end of which is adapted to be engaged by 
the Upper end of a thrust rod 33. This thrust 
rod 33 extends rearwardly and then downward 
ly through the thrust rod guide members 29 and 
84, Successively (Figures 4, 5 and 18), and the 
lower end thereof is adapted to, at times, engage 
the periphery of the main pattern drum 86 and 
to, at other times, engage a cam member 345 
Suitably Secured to the periphery of the main 
pattern drun 88. Although the cam member 
3.0 is shown in engagement with the lower end 
of the thrust rod 337 in Figure 18, the loop yarn. 
feed finger 6 is shown in an operative position 
in Figure 3 and will occupy this position. When 
the Can 340 has noved out of engagement with 
the lower end of the thrust rod 337 in Figure 18. 

Clamp and cutter mechanisms 
The loop yarn L, and the body yarn Y, may 

be clainped and cut in any desired manner, the 
main difference between the showing of the 
Clamping and cutting means for these yarns in 
the present drawings and the usual clamping and 
cutting means being that the usual clamp and 
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cutter plate has been omitted from above the 
center of the needle cylinder and the clamp and 
cutter mechanisms are, instead, mounted on the 
flange 297 of the constrictor ring 29 as shown 
in Figure 22. 
As the body yarn feed finger 62 and the loop 

yarn feed finger S are elevated to inoperative 
position, the yarn is pulled by the needles around 
the upper surface of the flange portion 297 of the 
Constrictor ring 295 in a counterclock Wise direc 
tion in Figure 5 and is Successively directed to 
a clamping mechanism indicated broadly at 34 
and then to a cutting mechanism indicated broad 
ly at 342 in Figure 5. Now, by referring to Fig 
lure 22 it will be observed that the clamping 
mechanism 34 comprises a block 383 which is 
suitably secured, as by screws 344, to the outer 
wall of the tubular portion 296 of the constrictor 
ring 295, these ScreWS 3Aé also Serving to hold 
a plate 3.5 against the Outer Surface of the block 
343. This plate 345 confines a vertically movable 
bar 346 being mounted for Vertical sliding nove 
Inent in the block 343. 
The bar 346 has a presser foot 347 suitably se 

cured to the OWer end thereof which is turned 
upWardly at the leading edge thereof as ShoWn in 
Figure 5 So that the yarn may pass beneath the 
leading edge thereof to thus be camped there 
between the lower Surface of the presser foot 347 
and the upper Surface of the horizontal flange 29 
of the constrictor ring 295. This presser foot 
365 is urged downwardly by a suitable tension 
Spring 350 Which is connected at its upper end 
to an out Wardly projecting Spring anchor por 
tion 33 integral With the upper end of the ver 
tically disposed bar 346, the lower end of the 
tension spring 35 being suitably connected to 
the plate 385, as by a pin 352. 
In order to in Sure that the yarn may be prop 

erly directed to the clanping device 34 and also 
to the cutting device 342, there is provided a pair 
of vertically disposed guide pins 353 and 354 
Which are fixed at their lower ends, as by a 
pressed fit, in the horizontal flange 29 of the 
constrictor ring 295. It will ba Observed in Fig 
ure 5 that the pin 353 slidably penetrates the 
presser foot 34. The pin 354 serves to direct, the 
yarn which extends from the hoolks of the needles 
to the corresponding yarn feed fingers, between 
the operating end of a Stationary lower blade 
355 and a novable upper blade 356 of the cutting 
mechanism 342. This lower blade 355 is an in 
tegral part of a Vertically disposed plate 35 
which is suitably secured, as by Screws 3S (Fig 
ure 22), to a block 36 . The screws 36 slidably 
penetrate this block 36 and are threadably en 
bedded in the tubular portion 29 S of the con 
Strictor ring 295. 
The movable blade 356 is oscillatably mounted 

intermediate its ends On a cap Screw 362 which 
is threadably embedded in the plate 35. The 
head of the Screw 352 is spaced from the blade 
356 and the stem of the screw is surrounded by 
a suitable compression Spring 383 (Figure 5) So 
as to resiliently hold the blade 356 against the 
blade 355. 
The blade 356 is normally in an open position 

relative to the Stationary blade 355 and is noved 
operatively by a connecting rod 364 which is piv 
otally connected to the tail end of the blade 356 
and extends upwardly therefron as shown in 
Figures 1, 2 and 22, only the upper portion of the 
Connecting rod 364 being visible in Figures 1 and 
2. The upper end of the connecting rod 364 is 
pivotally connected, as at 365, to the front end 
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of an irregularly shaped lever arm 36 which 
extends rearwardly and then downwardly and 
again rearwardly and is oscillatably mounted On 
the end of the Shafi, 64 renote from the end. On 
tyhich the yar) feed finger arral 335 is Yourted. 
The leyer arm 36 then extends rearwardly and 
has a substantially J-shaped portion 33 integral 
therewith to which the upper end of a thrust rod 
3. (Figures 1, 2 and 5) is pivotally connected aS 
at 3. 

It will be observed, in Figures 2 and 11, that 
the thrust rod 3; then extends downwardly and 
is provided with a longitudinally extending slot 
36 which is siidably penetrated by a reduced 
outer end portion 85a integral with the shaft 85 
heretofore described. In Figure il it will be ob 
served that, this reduced portion 85 cl. has a collar 
3 E fixed thereon, as by a set screw 3E 6 to which 
the lower end of a tension spring 3 is Con 
nected. This tension Spiring 37 extends upward 
ly and is suitably connected to a medial portion. 
of the vertically disposed thrust rod 3. Thus, 
the tension spring 3 normally urges the lower 
ead of the thrust, rod 3.5 against; the upper Sur 
face of the main pattern drun 85. This thrust 
rod is also adapted to be Successively engaged by 
a pair of circulariy Spaced can merinbers 38 and 
S3 suitably Secured to the periphery of the Iain 
pattern durin 86 (Figure ii). 

It is thus seen that upon either one of the can 
in embers 38 or 334 in Figure engaging the 
lower end of the thrust rod 35, the thrust rod 
3 will cause the ever arm. 355 to love it a 
clockwise direction in Figure 2, thus inowing the 
front, end thereof downwardiy and to move the 
ovable blade 356, in Figure 22, to an opened 

position so the yarn may be introduced thereto 
in the are heetofore described. Each Of 
the can nee's 38 and 33 is of Sufficient 
length to pirovide ample tirine for the yarn to he 
introduced to the cater Ifechanisia 3:3 after 
which the corresponding can 33 or 38 noveS 
out, of engagement, with the lower end of the 
thrust, rod 3 and the tension Spring S will 
urge the same downwardly to cause the isovable 
loade 356 in Figure 22 to Elove in a counter 
clockwise direction to thus Sever the yarn. 

Stocking structure 
Referring to Figures 25 to 30, inclusive, there 

is shown a typical stocking or anklet which m2y 
be knitted on the present machine and it is to be 
understood that the present in proverinents in a 
knitting machine are not, limited to producing a 
stocking of the type shown in Figures 25 to 30, 
this showing being made by Way of illustration 
Only. 

Referring to Figure 25, the stocking comprises 
a ring top or Seiyage is, a cuff portion 493, an 
elastic or ribed angle or leg portion 2, a heel 
pocket 4:3, a foci, portion fi and a toe pocket 
is 5. The ring top . . in Figure 25, the ankle 2 
and the foot (5 & inay be knitted in the usual 
nanner of rotary knitting and the heel and too 
pockets 3 and 3.5 aire, of course, iknitted in the 
usual in anner of reciprocatory knitting. 

lf so desired, the ankle portion is may also 
be knitted in the usual nanner of rotary knitting. 
However, in the present instance, the ankle por 
tion 42 is knitted in the Sane rianner in which 
the Sua elastic top of a Stocking is knitted and, 
in order to produce a ribbed effect in the ankle of 
the stocking, I have incorporated the features of 
ry attachinent described in Said Fatent No. 
2,420,771 as heretofoie described. After the 
Stocking, as shown in Figure 25, is removed from 

O 

5 

20 

40 

50 

55 

60 

70 

5 

22 
the machine it is looped in the usual manner 
along the line 4 at the juncture of the foot 44 
and the toe pocket 465. When the stocking is 
being worn or on display, it is to be understood 
that the cuff portion 4 may be turned down 
over the ankle portion 492 as shown in Figures 
26, 27 and 28 if so desired. 
The structure of the cuff portion is of the 

Stocking is peculiar to the present invention since 
it is produced on a machine enabodying the fea 
tures of the present invention and the inner face 
of the fabric has a plurality of Walewise extend 
ing closely Spaced rows of enlarged loops 
thereon as is most clearly shown in Figures 27, 29 
and 30. It will be observed that each of the loops 
A einbraces a plurality of Wales and the length 
of the yarn in each loop is Substantially greater 
than the distance between the Wales in which 
Opposed ends of each loop are interknitted with 
the body fabric. In this instance, the loops are 
shown as embracing three Wales and being inter 
knitted in the Wales at each side of the said three 
Wales. 

in Figure 29, have shown a few Wales and 
courses irepresenting a portion of the fabric from 
which the cuff portion 30 of the stocking shown 
in Figures 25, 26, 27 and 28 is formed. For pur 
pOSes of description, the Wales are indicated by 
the reference ruinerals W to W3 and the 
COUSeS shown are indicated at C to C5. All of 
the courses may be identical as shown in Figure 
29 and it will be observed that the loop yarn is 
Knitted sinultaneously with the body yarn in the 
Wale W2 and is then fioated past, the three Wales 
W3, WA and W5 inside of the fabric and is then 
knitted simultaneously with the body yarn in the 
wale W8. Now, although the loop yarn is floated 
past, the Wales W, WA and W5, there is a con 
siderable slack in this portion of the yarn extend 
ing past the last-named Wales thus resulting in 
the actual length of this portion of the yarn be 
ing Substantially greater than the distance from 
the Wales W2 to W and with the result, that a 
fuZZy effect is produced in the top of the stock 
ing as is clearly shown in Figures 26 and 27. 
The loop yarn is then floated across the Wale 

Wii and kinitted into the Wale W8 simultaneously 
With the body yarn. The structure as described 
in the Wales W.2 to WS is then repeated around 
the Stocking. The reason that the loop yarn is 
knitted with the body yarn in the spaced Wales 
W6 and W8 and is floated across the Wales WT 
is merely to provide a Space between the loops 
4 which extend across the Wales W3 to W5 and 
W9 to Wii in Figure 29. In this instance, the 
portion of the loop yarn which is floated across 
the Wale W is held taut. However, it is to be un 
derstood that Smaller loops may be formed if so 
desired by merely extending the loops across al 
ternate Wales and by providing a substantially 
greater length to the loops extending across al 
ternate Wales than the distance between alter 
nate Wales which would produce a slightly dif 
ferent ornamental effect from that shown in Fig 
ures 26 to 28. The formation of these loops 4 
is Show in Schematically in Figure 30. 

If So desired, the loop yarn may be knitted 
Situltaneously with the body yarn in only a sin 
gle Wale between each of the loops & , there be 
ing many other designs which may be produced 
to embody the loops is on a maehine including 
the features of the present invention. 

it Will be observed in Figure 25 that the cuff 
portion 4 of the stocking is of substantially 
greater diameter than the ankle portion 52 of 
the Stocking. This effect is produced by pro 



2,661,612. 
23. 

viding an elastic yarn in the ankle portion: 402 
of the Stocking to not only produce a softer tex 
ture to the knitted fabric in the cuff portion of 
the stocking but to also permit the cuff portion 
of the stocking to be easily turned down over 
the angle portion 662 of the stocking in the 
manner shown in Figures 26 to 28, inclusive. It 
will be noted that the elastic yarn is laid into 
the loops formed of both the loop yarn and the 
body yarn in a portion 40 a. of the stocking to 
produce a tapered appearance to this portion 
49 fa. It is preferred that an additional body 
yarn be knitted with the first body yarn in the 
portions 49 a. and 42 of the stocking shown in 
Figure 25. However, additional yarn feed fin 
gers would then be required as well as cans on 
the main pattern drum 86 for operating the 
Sae. 

Method of Operation. 
As heretofore stated, the base fabric Of the 

stocking is knitted in substantially the usual 
manner of rotary and reciprocatory knitting and 
the various knitting instrumentalities which are 
operated in knitting the base fabric of the stock 
ing may vary as to structure and means of oper 
ation substantially from that shown in the pres 
ent drawings. However, these knitting instru 
mentalities and their manner of operation are 
shown and described So as to illustrate that the 
enlarged loops 4 0 in the cuff portion 4 of the 
stocking shown in Figures 25 to 30 may be pro 
duced on many different types of circular knit 
ting machines, it merely being required that 
various cams on the main pattern drum 86 be 
properly designed to produce the desired pat 
tern and that the various parts of the machine 
which are usually positioned adjacent the upper 
end of the needle cylinder are mounted on the 
constrictor ring 265 since this constrictor ring is 
necessary to the proper function of the loop fin 
gers 225. 
In operation, the main pattern drum 86 rotates 

in a clockwise direction, in Figure 15, thus mov 
ing the cam 87 out of engagement With the lower 
end of the thrust rod 8 and permitting the 
body yarn feed finger 62 to move into the opera 
tive position shown in Figure 15. The body yarn 
Y at this time extends from the eye of the main 
body yarn feed finger 62 to the clamping mech 
anism 34 and is thus introduced to the hooks of 
the needles 22 as rotation is imparted to the nee 
de cylinder 5 in a counter-clockwise direction 
in Figures 5 and 6 or from right to left in Fig 
ure 23. Rotation in unison with the needle cyl 
inder 5 is also imparted to the loop cylinder 205 
in the mannel heretofore described. 
Since the selvage 480 does not have the elon 

gated loops 4f C knitted thereinto, the loop fin 
gers 225 are caused to remain in an elevated or 
inoperative position because the lower end of the 
thrust rod 287 in Figure 19 being in engagement 
with the periphery of the main pattern drum 86. 
The loop finger deflector plate 3 2 is also caused 

to remain in the operative position shown in Fig 
ure 6 during the knitting of the ring top or 
selvage a 90 by means of the cam 325 (Figure 20) 
being in engagement with the lower end of the 
thrust rod 324. This causes the lower ends of 
the loop fingers 225 to move in a Substantially 
circular path and prevents them from moving 
outwardly as shown in Figures 5 and 24. It might 
be stated that the substantially tubular portion 
296 of the constrictor ring 295 is of Such length 
that when the loop fingers 225 are in a raised 
position, their lower ends will still be confined 
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in the constrictor ring 295 and will move in slid 
ing engagement with the inner Surface of the 
tubular portion 296 thereof. 

Before knitting the first or Selvage course in 
the ring top 400 of the stocking shown in Fig 
ure 25, the rubber or elastic yarn R is introduced 
to the needles as the can member 38 in Figure 12 
moves out of engagement With the reading end 
of the control finger 35 to thus lower the elastic 
yarn feed finger 63 to operative position. Also, 
at this time, the first and Second needle lower 
ing cams 43 and 44 are moved into operative 
position and the sinker can 35 is permitted to 
nove into operative position because of the caim 
7 a. in Figure 13 moving out of engagement with 

the lower end of the control finger 65. 
Also, as the elastic yarn feed finger 63 moves 

into operative position, the can member 52 (Fig 
ure 16) engages the lower end of the thrust rod 
5 to open the conventional clamping means 

of the clamp and cutter mechanism 4 hereto 
fore described to thus release the elastic yarn R 
So that it may be directed to the needles. The 
function of the various connections intervening 
between the main pattern drun 86 and the re 
spective elastic clamping and cutting mechanism 
4, the elastic yarn feed finger 63, the first and 

Second needle lower caris A3 and 44 and the 
sinker cam 55 will be more clearly described 
later in the Specification. When the manner of 
operation of the various elements is given with 
respect to the knitting of the ankle portion i? 
of the stocking shown in Figure 25. 
After a few courses, Say four courses, have been 

knitted to form the ring top or selvage 40 of 
the stocking shown in Figure 25, the elastic yarn 
feed fingers 63 again moves to inoperative posi 
tion because of the can 37 (Figure 12) moving 
into engagement with the control finger 35 and 
the needle lowering cams A3 and A4 along with 
the sinker cam 55 are also provided to move to 
inoperative position because the can a mov 
ing into engagement With the lower end of the 
control finger f65 in Figure 13. Also, the cam 
52 (Figure 16) then moves out of engagement 

with the lower end of the thrust rod 5 to oper 
ate the conventional elastic yarn cutting and 
clamping mechanism f 4 for cutting and clamp 
ing the elastic yarn as the elastic yarn feed fin 
ger 63 is moved to inoperative position. 
As the elastic yarn feed finger 63 is moved to 

inoperative position, the loop yarn L is then in 
troduced to the needles because of the cam 34 
(Figure 18) on the main pattern drum 86 mov 
ing out of engagement with the lower end of the 
thrust rod 337 to thus permit the loop yarn feed 
finger 6f to move downwardly to operative posi 
tion between the inner surface of the latch ring 
and the hooks of the needles. At this point, the 
loop yarn L extends from the eye of the loop yarn. 
feed finger 6 to the clamping mechanisrin 34 
(Figures 5 and 6) and is picked up by certain of 
the needles as will be presently described. 
At substantially the same time that the loop 

yarn feed finger 6 is moved into operative posi 
tion, the loop jacks 22 and their correspond 
ing loop fingers 225 are permitted to move down 
Wardly to Operative position because of can 293 
in Figure 19 engaging the lower end of the thrust 
rod 287 which, in turn, causes the cam ring 26 
to move downwardly to occupy Substantially the 
position shown in Figure 7. 
The loop finger deflecting plate 32 is also 

moved from the position shown in Figure 6 out 
wardly to the inoperative position shown in Fig 
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ure 5 So that with continued rotation of the needle 
cylinder 5 and the loop jack cylinder 205, the 
loop fingers 225 Wii Successively be goved out 
Wardly at their lower ends in engagement with 
the inner Surface of the loop finger can plate 
33 as shown in Figures 5, 7 and 24. It has already 
been Stated how the hook portions 232 on the 
IoWsr endg Cf the loop fingers 225 are in oved out 
Wardly because of the corresponding tension 
Springs 239 (Figure 37). 
Now, the upper ends of the needles. 2 in Fig 

ure 23 follow the same path during all rotary 
knitting from right to left in Figure 23 regardless 
of Whether G not the loop yarn.J., is being directed 
theireto by the loop yarn feed finger 8 . As here 
tofore Stated, certain spaced ineedle jacks 39 are 
provided With long butts while the jacks there 
between are provided with short butts 32 and, in 
this instance, the needle jacks are divided into 
Successive groups of three jacks each correspond 
ing with six needies wherein the leading two jacks 
33 aire provided with long butts 3 and the third 
needle jagi. S is provided with the short, butt 
33 and there is one of these jacks 3 provided 
under every other needle as is clearly shown in 
Figure 23. 
Thus, the reedles 23 are divided into successive 

groups of six needles each wherein the first and 
thii'd needle of each group will be elevated to 
take the loop yari and there Will thus be three 
needles between the third needle of one group 
and the first needle of the next adjacent group 
which will not take the loop yarn L. There is, 
of course, a lowered needle (the second needle) 
in between the first and third needle in each 
group which does not take the loop yarn L, 

Therefore, as the needles 22 and the needle 
jacks 3 move from right to left in Figure 23, every 
first and third needle is caused to be elevated 
to a relatively high position as the correspond 
ing needles nove past, the loop yarn feed finger 
6 to thus cause their to take the yarn from the 
ach yai'in feed finger 8 . The fifth needle be 
tween the third needle of one group and the first 
inaeidle of the next adjacent group are caused to 
move upwardly to an intermediate position while 
the needies therebetween are caused to aSSurine 
a relatively low position. 
A few of the needles that are caused to aSSurne 

the relatively high, intermediate and low posi 
tions are indicated at 22d, 220 and 22c, respec 
tively, in Figure 23. The needles 22a are caused 
to assure a relatively high position because of 
the jacks 35 having the long butts 3 thereon 
being disposed thereoselow and riding up the can 
5' to the uppermost point, thereof and, although 
these particulai' long butt jacks move downwardly 
inninediately thereafter as they move from right 
to left in Figure 23, the corresponding needles Will 
retain in i'elatively high position until they en 
gage the top center can A. The needles 22b, 
which are raised to the intermediate position, are 
caused to do so because of the short butt jacks 
riding up the carn 5 and then riding along the 
notch Sid, thus preventing the particular cor 
responsing needles from being raised high enough 
to take the yarn from the loop yarn feed finger 

. These needles 22 b are provided with the jacks 
35, therebeneath merely for the purpose of tak 
ing the elastic yarn in a manner to be later de 

loop yarn L. 
The needles 32c do not have a needle jack 3 

therebeneath and, therefore, they Will ride upon 
the upper Surface of the needle cans S3 and the 
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projection 52a. On the needle can 52 to thus be 
elevated to the desired position for taking the 
yarn from the main yarn feed finger 62 only as 
they paSS Successively Over and beneath the Stitch. 
cans 42 and 4. 
Now, by referring to Figures 5 and 23 it will 

be observed that the substantially U-shaped can 
3. Will permit the hooked lower exis 232 (Fig 
ure 7) on the loop fingers 225 to move outwardly 
beyond the hooks of the needles and between 
the needles 22a which are raised to the relatively 
high position shortly after the yarn has been 
directed to these particular needles from the yarn. 
feed finger Si but before these needles reach the 
Stitch cans. These loop fingers 225 are again 
moved inwardly before reaching the stitch carias 
and the inwardly facing hooks 232 on the lower 
ends thereof Will then enSnare the loop yarn and 
direct the same in Wardly. This causes a Substan 
ially greater length of yarn to be pulled 
through the eye of the loop yarn feed inger 
than would normally be the case if the loop fin 
gers 225 were not provided. 
These locp fingers then retain the yarn there 

on as the needles pass through the stitch cains 
and also as these needles, in addition to the 
needles therebetween, take the yarn from the body 
yarn feed finger 62. Thus, Stitches are formed 
simultaneously from both the body yarn and the 
loop yarn Y and , respectively, on the Spaced 
needles 22d, as the needles pass through the Stitch 
carns to form stitches substantially as show in in 
the Wales W2, W8, W8 and WA2 in Figure 29. 

the loop fingers 225 then cause elongated loops 
& to be formed with opposed ends of these loops 
being knitted simultaneously with the loops being 
formed on every first and third needle E2a in 
each group. The length of these loops, that is, 
the amount that the loops project from the 
inner face of the base fabric knitted from the 
body yarn is, of course, determined by the dis 
tance from the needle circle to the inner face 
of the substantially tubular portion 296 of the 
constrictor ring 295 because, as is clearly shown 
in Figure 5, these loop fingers, after having moved 
out Wardly to traverse the inner edge of the Sub 
Stantially U-shaped loop finger cam 33 are again 
caused to move inwardly to traverse the inner 
face of the tubular portion 296 of the constrictor 
ring 295 during the formation of Stitches by the 
needles 22d. 

Since the loop fingers 225 have to move in 
wardly of the constrictor ring 295, it will best be 
observed in Figure 23 that the loop yarn passes 
inwardly above the portion of the flange 39 of 
the constrictor ring Which defines the lower Wall 
of the opening 298. It will be observed in Figure 
that these fingers 225 nove inwardly and down 
Wardly at their iOWeir ends, due to the aircuate 
path that they follow since they are pivoted at 
their upper ends, this occurring at Substantially 
the time that the finger's approach the left-hand 
Wall of the opening 298 in Figure 23 and thus 
causing the loops extending therefroin, to the 
needles 22a to move downwardly through the 
opening 398, the finger 302 also assisting indi 
recting the loop yarn downwardly at this point 
(Figure 8). 
Thus, as these needles 22d move past the body . 

yarn feed finger 62, the loop yarn is disposed be 
low the path of travel of any other body yarn 
feed fingers which may be employed, such as in 
knitting the body fabric from two or more yarns 
in the ankle portion 432. On the other hand, the 
lower edge of the constrictor ring 295 is disposed 
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at Such an elevation that the hooks in the lower 
ends of the loop fingers 225 Will be disposed at an 
elevation slightly below the lower edge of this 
constrictor ring 295 but not Sufficiently low 
enough to cause the loop yarns to be moved below 
the latches of the needles. 

Thus, as the needles 22a pass through the Stitch 
cans, both the loop yarn and the body yarn are 
disposed between the hooks and latches of the 
needles as these needles cooperate With the Sink 
ers 25 in drawing Stitches in the uSual manner. 
It will be noted that the needies are arranged in 
groups of six needles each wherein the terminal 
needle of each group is disposed at a high eleva 
tion and there is one other high needle disposed 
between the terminal needles of adjacent groupS, 
this high needle having one needle disposed be 
tween the same and the terminal needle of an 
adjacent group and which does not take the loop 
yarn and also having three needles disposed at 
the other side thereof and between the same and 
the other terminal needles defining Said group, 
these three needles also failing to take the loop 
yarn. This particular arrangement of needles is 
particularly for producing the fabric structure 
shown in Figure 29 wherein three loopS are 
formed of the body yarn between each pair of 
loops which are knitted simultaneously of both 
the body yarn and the loop yarn, Such as in the 
wales W3, W4 and W5 in Figure 29. This also 
provides the means for knitting from both yarns 
simultaneously in two alternate wales While knit 
ting of only the body yarn in the Wale therebe 
tween, such as in the Wales W6, W. and W8 in 
Figure 29. 
Although, the loop yarn is shown as being 

fioated across the wale W7 in Figure 29 and being 
knitted simultaneously in the Wale at Opposed 
sides of the wale W7, it is to be understood that 
certain cams, not shown, may be included in the 
series of needle cams shown in Figure 23 to thus 
cause the needle knitting in Wale Wii to also knit 
both yarns simultaneously so that all three Wales 
W6, WT and W8 have both of the yarns knitted 
thereinto simultaneously. It is preferable that 
the loop yarns be plated on the outside of the 
body yarns in the Wales in which they are knitted 
simultaneously with the body yarns so as to pro 
vide a relatively unobstructed background for the 
enlarged loops 49 and in the Wales between adja 
cent rows of loops as shown in Figure 29. It is to 
be understood however that the loop yarS Inay 
be plated on the inside of the fabric or On the 
same side in which the portions of loop yarns 
from which the loops are formed are floated on 
the inside of the fabric. It is evident that the 
loop fingers 225 are withdrawn from previously 
formed loops as they are effective in forming 
loops in a Subsequent COUrSe. 

In order to cause the elongated loops to project 
upwardly at the top of the stocking at the junc 
ture of the cuff portion 4 with the ankle portion 
402, such as in the area, indicated at 40d in Fig 
ure 25 when the cuff is turned down as shown in 
Figures 26 to 28, inclusive, and following the knit 
ting of the desired number of courses in the cuff 
portion 30, the elastic yarn R is introduced to 
the needles simultaneously with the can 55 
(Figure 5) being moved into operative position SO 
as to not only lay in the elastic yarn R in the 
courses disposed in the area, 40 a but to also pro 
duce a ribbed effect in this portion which Will eX 
tend into the ankle portion. 42. The loop yarn 
is not knitted into the ankle portion. A2, but is. 
knitted into the portion 40 a. shown in Figure: 25 
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and, as is clearly Stated in said Patent No. 
2,420,771, the length of the stitches formed in the 
ankle portion i2 and the portion is a disposed 
thereabove may also be Substantially greatei 
than the normal length of the Stitches, such as 
the Stitches formed in the foot Aé and the heel 
and toe pocketS is 3 and 05, respectively. 
The elastic yarn R is introduced to the needles 

by the movement of the elastic yarn feed inger 
63 and the first and second needle ioWeiring cans 
A3 and 44 (Figure 23) Simultaineously moving into 
Operative position and in which instance the 
elastic yarn R, extends from the elastic yarn 

to the eye of the elastic yarn feed finger 63. 
As the elastic yarn feed finger $3 is moved 

doWWardly to operative position, the leading end 
Of the can 53 (Figure 16) engages and elevates 
the thrust rod 5 thus releasing the elastic yarn 
from the corresponding conventional Clairping 
and cutting mechanisin is . 
As heretofore stated, these cans A3 and is and 

the eastic yari feed finger are noved into Opera 
tive position at this point because of the can : id. 
(Figure 13) on the main pattern drun 85 roving 
Out of engagement. With the lower end of the Con 
trol finger 55 and thus permitting the control 
finger 65 to move forwardly at its upper end is 
Figure 2 or in a clockwise direction. This releases 
the cams 53 and A4 which are conventionally 
Spring biased to inove in Wardly to operative posi 
tion and also permits the caim 55 in Figure 5 to 
move upwardly or towards the observer as the 
Spring 55 thereon is released by the horizontal 
leg of the beli crank it in Figure 2, being moved 
dOWnwardly, the function of this can 55 is 
clearly shown in said Patent No. 2,420,771. 

Since a needlejack 39 is disposed beneath alter 
nate needles 22 as shown in Figure 23, after the 
needle butts have paSSedi through the Stitch cans, 
the butts of all the needles will engage the first 
needle lowering can as they nove frogm light to 
left in Figure 23 so that alternate needles will be 
properly engaged by the upper ends of the corre 
Sponding needle jacks 3 as their butts Irove 
along the lower Surface of the can 2. The short 
and long butts 3 and 32 of all of the needle jacks 
30 will then engage and ride up the can 53 thus 
elevating alternate needles to where they will 
take the yarn from the elastic yarn feed finger 63. 
after which these alternate needles will again be 
lowered to the level of the needles therebetween 
by the second needle lowering can gi. 
This Will cause the elastic yarn to be tucked 

into alternate Stitches subsequently formed on 
these needles in the usual manner. After knit 
ting a predetermined number of courses, say, 
Seven courses, the corresponding cans on the 
pattern drum are effective to cause the loop yarn 
feed finger 6 to be elevated to inoperative posi 
tion and to also cause the loop finger deflecting 
plate to again be moved into operative position as 
shown in Figure 6. The loop jack cairn 26 will 
also be elevated at this time by means of the cor 
responding cam 293 (Figure 19) noving out of 
engagement With the lower end of the thrust rod 
287, the tension in the tension spring 265 then 
Causing the loop jacks 228 and their correspond 
ing loop fingers 225 to move upwardly and to 
therefore cause the loop jack cam 26 to also 
move upWardly. 

It Will be observed, in Figure 23, that, the yari 
OuS needles and needle jack cams coincide with 
the loop finger can plate. 397 and the surface 
264 in the loop jack came 26 so: the needles are. 
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disposed at a lower elevation than the lower 
ends of the loop fingers 225 as they are moved 
outwardly beyond the outer surfaceS of the nee 
dies therebeneath and then, as the needles are 
elevated to take the yarn from the loop yarn feed 
inger S, the can surface 24 on the loop jack 
can 25 causes the loop jacks 228 and their cor 
resgoriding loop finger's 225 to move downwardly 
as they are swung inwardly by the loop finger 
can plate 36 so that the lower ends of the loop 
fingers pass between the spaced needles which 
have taken the loop yarn from the loop yarn 
feed finger . 
As the loop yarn feed finger is noved upWardly 

to inoperative position, the terminal needles 
Which have taken the loop yarn will cause the 
loop yarn to extend from the loop yarn feed 
finger S. half way around the outter Surface of 
the tubular portion 296 of the constrictor ring 
295 and to thus direct this loop yarn to the 
clamping mechanism 34 to be camped thereby 
and to further cause the loop yar to be directed 
to the cutting necinanism 32 (Figures 5 and 6). 

The can 33 (Figure 1) then rowes into en 
gagement with the lower end of the thrust rod 
35 causing the Sanse to move upWardly and to 
thereby cause the ever 36 (Figure 2) to move 
in a clockwise direction and to cause the con 
necting rod 358 (Figures 2 and 22) to move down 
wai'ily to permit the loop yarn to be directed be 
tween the free ends of the blades 355 and 356 of 
the cutting nechanism 342. The can 38 (Fig 
are ...) tilein loves out of engageneiat with the 
ower end of the thrust rod 3.8 permitting it to 
tove downwardly and to thus cause the novae 
Citer loadie 335 in Figure 22 to IOWe in a coll 
terclockwise direction to thus sever the loop yarn. 
The elastic yarn R, continues to be fed to the 

needles in the nanner heretofore dascribed until 
the ankle portion 692 (Figure 25) of the stocking 
has been completed, at which tine the can 
(Figure. 3) noves into engageinent with the 
lower end of the control finger. ES5 to innove the 
first and Second needle lowering carns 3 and 
radially of the needle cylinder to inoperative po 
sition and to also move the can 55 to inopera 
tive position. 
The can 38 (Figure 12) also noves into en 

gagement with the control finger 35 to thus 
move the elastic yarn feed finger 3 to inopera 
tive position. 
AS the eastic yarn feed finger 63 is noved to 

inoperative position in the manner heretofore 
described, the conventional elastic yarn clamp 
ing and cutting rechanism 4 is operated be-, 
cause of the can 53 (Figure 16) moving out of 
engagement With the lower end of the thrust, 
rod 5. 
The ring heel indicated at 42 in Figure 25 is 

then knitted in a conventional manner wherein 
the needles traverse the same path from right to 
left in Figure 23 that they traversed in knitting 
the cuff portion of the stocking but the loop yarn. 
feed finger S; and the elastic yarn feed finger 
3 will then be disposed in a raised or inopera 

tive position and only the body yarn Y will be 
directed to all of the needles from the body yarn 
feed finger 62. 

It Will be observed in Figure 2 that the can 
A36 will then move out of engagement, with the 
Control finger 9 thus permitting the switch 
can 5 to move into operative position to elevate 
all of the long butt needles which is substantially 
half of the needles, and to move the widening 
pick 5 downwardly to the dotted line position in 
Figure 23. The narrowing and widening then 
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takes place successively in the well known man 
ner of reciprocatory knitting and the Step On 
can 96 engages the control finger 3 in Fig 
lure 21 to release the Widening pick 5. The can 
S6 then causes the cam 5 to move upwardly to 
lower the rest of the needles for knitting the foot 
404. The foot portion 494 is then knitted in 
the same manner in which the ring heel 4.2a. 
was knitted after Which the can SS aloves out 
of engagement With the OWe end of the control 
finger 9 in Figure 21 to again permit the 
narrowing and Widening operations to take place 
in the forming of the toe pocket 5 and during 
which the step on can i96 engages the control 
finger f30 to widen the toe pocket, and to Sub 
sequently provide for the forming of the usual 
loopers rounds. 

It is evident that during the knitting of the 
heel and toe pockets 493 and 435, the gap closer 
is noved into operative position by means of the 
cams 89a and 40 (Figure 14) successively en 
gaging the lower end of the thiust rod 26 and 
the tension arm A (Figure 2) is periaitted to 
operate because of the can 2 (Figure 17) mov 
ing out of engagement with the lower end of the 
thrust rod 4 and the can 2 subsequently 
Inowing into engagement therewith and then out, 
of engagement therewith for the knitting of the 
heel and toe pockets respectively. Thus, the 
tension arm 4 is permitted to oscillate on its 
axis 6 as the tension in the body yarn Y varies 
during reciprocatory movement of the needle 
Cylinder and the gap closer functions in the usual 
manner to hold the body yarn feed finger 62 in 
an operative position adjacent the throat plate, 
as ShOWin in Figure 5. 

Following the knitting of the usual loopers 
rounds, the lower end of the thrust rod 8, in Fig 
ure 15, is engaged by the can 87 on the main 
pattern ciruin 36 to thus move the body yarn. 
feed finger 82 upwardly to inoperative position 
and to move the body yarn Y clear of the needles 
to complete the knitting of the stocking. As the 
can 87 noves into engagement with the lower 
end of the thrust rod 3 to move the finger 32 to 
in Operative position, the can 38 (Figure 1) 
noVeS into engagement with the end of the thrust, 
rod 35 to open the cutter blades 355 and 356 
relative to each other in Figure 22 and to thereby 
receive the body yarra as it is directed thereto 
from beneath the presser foot 347 of the clamp 
ing mechanism 34 (Figure 22). The can 33 
(Figure 11) then moves out of engagement with 
the lower end of the thrust rod 3 ( to thus cause 
the movable cutter blade 356 to move downwardly 
to sever the body yarn, after which the cam 8, 
in Figure 15, moves out of engagement with the 
iOWer end of the thrust rod 8 to again start the 
knitting of another Stocking in the nanner here 
tofore described to thus cornplete the cycle of the 
knitting of a Stocking of the type shown in Eig 
ures 25 to 30, inclusive. 
It is thus seen that I have provided improve 

ments in a knitting machine for knitting tubular 
fabrics wherein the inner surface of any part of 
the tubular knit fabric, such as the leg portion 
of a Stocking is provided with walewise extend 
ing roWS of elongated weftwise extending loops 
and Wherein the loops may be interknitted in al 
ternate or Spaced Wales and the portions of the 
loop yarn extending between the points at which 
they are interknitted with the body yarns may 
be of Substantially greater length than the dis 
tance between the points at which they are knit 
ted to thus produce a fabric having a very soft 
fuzzy texture on the inside thereof which not only 



3,661,612 
3. 

Serves as a means of Warmth to the Wearer of 
the article but also provides an ornamental effect 
in the instance of the enlarged OOped formations 
being provided in the cuff portion of a stocking 
such as that shown in Figures 25 to 28, inclusive. 

In the drawings and specification there has 
been set forth a preferred form of the invention, 
and although specific terms are employed, they 
are used in a generic and descriptive Sense Only, 
and not for purposes of limitation, the Scope of 
the invention being defined in the claims. 

I clairn: 
1. In a circular independent needle knitting 

nachine having a rotary circular series of needles 
therein and also having a set of Stitch CanS 
through which the needles pass in forming stitch 
es and also having means for directing a body 
yarn to all of the needles to form a base fabric 
therefrom as the needles pass through the Stitch 
cans; the combination of a loop head having a 
plurality of circularly Spaced loop fingers there 
on, means for imparting rotation to Said loop 
fingers in unison with the needles disposed ad 
jacent the loop fingers, means for directing an 
auxiliary yarn to certain spaced needles at a point 
in advance of the stitch cams, means for inde 
pendently moving each of the loop fingers radi 
ally from a point at one side of the circular Series 
Of needles and across the path of the needles and 
at a point between said spaced needles and in ad 
wance of the stitch cams, the loop fingers being 
positioned at such a level as to engage the loop 
yarn as they move across the path of the circular 
series of needles and between adjacent Spaced 
needles, and means for holding said loop fingers 
in a predetermined position relative to the nee 
dles after the loop fingers have moved across the 
path of travel of the needles whereby a Substan 
tially greater amount of the auxiliary yarn Will 
be directed to said spaced needles than is nor 
mally required to thereby result in elongated 
loops subsequently being formed as the Spaced 
needles pass through the stitch cans to form 
stitches therewith simultaneously from both the 
body yarn and the auxiliary yarn and wherein 
said elongated loops will be interknitted with the 
Stitches formed of the body yarn. 

2. In a circular independent needle knitting 
machine having a rotary needle cylinder pro 
vided with a circular series of needles and also 
having at least one set of Stitch cans through 
which the needles pass in forming Stitches and 
also having means for directing a body yarn to 
all of the needles to form a base fabric there 
from as the needles pass through the Stitch cans; 
the combination of a loop head having a plurality 
of circularly spaced loop fingers thereon, means 
for imparting rotation to said loop fingers in 
unison with the needles disposed adjacent the 
loop fingers, means for directing an allxiliary 
yarn to certain spaced needles at a point in ad 
vance of the stitch cans, means for independent 
ly moving each of the loop fingers radially from 
a point at one side of the circular Series of nee 
dies and across the path of the needles and at 
a point between said spaced needles and in ad 
wance of the stitch cams, the loop fingers being 
positioned at such a level as to engage the loop 
yarn as they move across the path of the circular 
series of needles and between adjacent. Spaced 
needles, means for holding said loop fingers in 
a predetermined position relative to the needles. 
after the loop fingers have moved across the path. 
of travel of the needles whereby a substantially 
greater amount of the auxiliary yarn will be di 
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quired to thereby result in elongated loops sub 
Sequently being formed as the spaced needles pass 
through the Stitch cans to form stitches there 
With Simultanously from both the body yarn and 
the auxiliary yarn and wherein said elongated 
loops Will be interknitted with the Stitches fortre? 
of the body yarn, and means for introducing an 
elastic yarn to the needles in certain courses in 
Which the auxiliary and body yarns are kitted 
Sinultaneously. 

3. In a circular independent needle knitting 
machine having a retary circular series of 1ree 
dles therein and also having at least one set of 
Stitch Cains through which the needles pass in 
forning Stitches and also having means for di 
recting a body yarn to all of the needles to form 
a base fabric therefrom as the needles pass 
through the Stitch cans; the coniination of a 
loop head disposed above and in axial alinement 
With the circular Series of needles and having 3. 
plui'ality of circularly Spaced loop finger's there. 
On, ineanS for in parting rotation to the loop head 
and its loop fingers in unison with the circular 
series of needles, means for varying the position 
of the loop fingers in a vertical plane relative to 
the needles So as to cause the loop fingers to, at 
tiines, be disposed above the hooks of the needes, 
pattern controlled means for lowering the loop 
fingers to operative position relative to the hooks 
of the needles, pattern controlled means for, at 
times, causing said loop fingers to remain inop 
erative while in a lowered position, and, at other 
tires, to cause the loop fingers to independently 
and Sucessively move radially outwardly and in 
Wardly in advance of the needles passing through 
the Stitch cans, and can means controlling the 
elevation of the loop fingers as they nove out.' 
Wardly and in Wardly to cause the same to pass in 
back of the needles and then between certain 
Spaced needles and then inwardly to form eign 
gated loops as the spaced needles subsequently 
gaSS through the Stitch cans and whereby a tubul 
lar knitted article may be formed in which cer. 
tain courses inay be knitted to form a base fabric 
having inwardly facing loops thereon. 

4. An in provement in a circular independent 
needle knitting nachine having a rotary needle 
cylinder provided with a plurality of vertically 
movable latch needles and said machine also hav 
ing at least one set of stitch cans through which 
the needles pass in forming Stitches and also 
having means for directing a body yarn to the 
needles to form a base fabric therefrom as the 
needles paSS through said stitch carns, said in 
provernent Cornprising a loop head disposed above 
the needle cylinder and including a loop jack 
cylinder provided with a plurality of circularly 
Spaced vertically extending grooves therein, 
means for rotating the loop jack cylinder in uni 
son. With the needle cylinder, a cop jack mounted 
for vertical movement in each of said grooves 
in the loop jaak cylinder and each of the loop 
jacks having an outwardly extending projection 
thereon, Spring means normally urging said loop 
jacks upwardly relative to the needle cylinder, a 
loop finger pivotally connected to the projec 
tion on each of the loop jacks, spring neans nor 
naily urging Said loop fingers outwardly, cary. 
means encircling the cop jack cylinder and en 
gaging the upper Surfaces of the projections on 
Said loop jacks to cause the corresponding loop 
fingers to move in an irregular path upwardly 
and downwardly with rotation of the loop jack 
cylinder, pattern controlled means for varying. 
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the vertical position of the loop jack cam, means 
to permit. the loop jacks and their correspond 
ing loop fingers to move upwardly to inoperative 
position at predetermined periods according to 
a desired pattern, pattern controlled means for 
varying the position of the loop fingers radially 
of the needle cylinder to cause the loop fingers 
to independently move outwardly over the upper 
ends of the needles and then inwardly and down 
Wardly between certain spaced needles, and 
means for introducing an auxiliary yarn to the 
needles in advance of the inward and downward 
novement of the loop fingers between said spaced 
needles to thus form elongated loops of the auxil 
iary yarn wherein each elongated loop is inter 
knitted with the body yarn as the corresponding 
needles Subsequently pass through the stitch 
CS. 

5. An improvement in a circular independent 
needle knitting machine having a rotary needle 
cylinder provided with a plurality of vertically 
movable latch needles and said machine also hav 
ing at least one set of stitch cams through which 
the needles pass in forming stitches and also 
having means for directing the body yarn to 
the needles to form a base fabric therefrom as 
the needles pass through said stitch cams, said 
improvement comprising a loop head disposed 
above the needle cylinder and including a loop 
jack cylinder provided with a plurality of circu 
larly Spaced vertically extending grooves there 
in, means for rotating the loop jack cylinder in 
unison with the needle cylinder, a loop jack 
mounted for vertical movement in each of said 
grooves in the loop jack cylinder and each of the 
loop jacks having an outwardly extending pro 
jection thereon, Spring means normally urging 
Said loop jacks upwardly relative to the needle 
cylinder, a loop finger pivotally connected to 
the projection on each of the loop jacks, spring 
means normally urging Said loop fingers out 
Wardly, can means encircling the loop jack cyl 
inder and engaging the upper surfaces of the 
projections on said loop jacks to cause the cor 
responding loop fingers to move in an irregular 
path upwardly and downwardly with rotation 
of the loop jack cylinder, pattern controlled 
means for varying the Vertical position of the 
loop jack can means to permit the loop jacks 
and their corresponding loop fingers to move up 
Wardly to inoperative position at predetermined 
periods according to a desired pattern, pattern 
controlled lineans for varying the position of the 
loop fingers radially of the needle cylinder to 
cause the loop fingers to independently move out 
Wardly Over the upper ends of the needles and 
then in Wardly and down Wardly between certain 
Spaced needles, means for introducing an auxil 
iary yarn to the needles in advance of the in 
Ward and downward movement of the loop fin 
gers between said spaced needles to thus form 
elongated loops of the auxiliary yarn wherein 
each elongated loop is interknitted with the body 
yarn as the corresponding needles Subsequently 
pass through the stitch cams, and pattern con 
trolled means for introducing an elastic yarn to 
the needles after they have passed through said 
Stitch cans and in the Same courses in which the 
loops are formed of the auxiliary yarn. 

6. In a circular independent needle knitting 
machine having a needle cylinder provided with 
a series of vertically movable needles therein and 
also having at least one Set Of Stitch CanS through 
Which the needles pass in forming Stitches and 
also having means for directing a body yarn to 
all of the needles to form a base fabric there 
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from as the needles pass through said stitch 
cans, an auxiliary yarn feed station disposed 
in advance of the stitch cams, means for elevat 
ing certain spaced needles to cause said spaced 
needles to take the auxiliary yarn from the aux 
iliary yarn feed station, a plurality of circularly 
Spaced loop fingers disposed above the needle 
cylinder, means for causing each of the loop 
fingers to successively move outwardly above 
Said Spaced needles at a point immediately foll 
lowing that at which the auxiliary yarn is di 
rected to Said Spaced needles, cam means op 
erable to cause each of said loop fingers to sub 
sequently move downwardly and then inwardly 
between said elevated spaced needles to ensnare 
the auxiliary yarn and to subsequently cause a 
greater amount of yarn to be drawn through the 
auxiliary yarn feed Station than is normally re 
quired to extend between adjacent spaced 
aeedles Whereby, upon the Spaced needles Sub 
Sequently passing through said Stitch canas, 
elongeted loops are formed from the auxiliary 
yarn and wherein the loops are interknitted with 
the body yarn as they pass through the stitch 
cans, said loop fingers retaining the loop yarn 
thereon until they are subsequently moved out 
wardly in a repetition of the above cycle to re 
lease the yarn therefron. 

7. In a circular independent needle knitting 
machine having a needle cylinder provided with 
a series of vertically movable needles therein 
and also having at least one set of stitch cans 
through which the needles pass in forming 
stitches and also having means for directing a 
body yarn to all of the needles to form a base 
fabric therefrom as the needles pass through said 
stitch cams, an auxiliary yarn feed station dis 
posed in advance of the stitch cams, means for 
elevating certain spaced needles to cause said 
spaced needles to take the auxiliary yarn from 
the auxiliary yarn feed station, a plurality of 
circularly spaced loop fingers disposed above the 
needle cylinder, means for causing each of the 
loop fingers to successively move outwardly 
above said Spaced needles at a point immediately 
following that at which the auxiliary yarn is 
directed to said spaced needles, can means op 
erable to cause each of said loop fingers to sub 
sequently move downwardly and then inwardly 
between said elevated Spaced needles to ensnare 
the auxiliary yarn and to subsequently cause a 
greater amount of yarn to be drawn through the 
auxiliary yarn feed station than is normally re 
Cired to extend betWeen adjacent Spaced needleS 
Whereby, upon the Spaced needles subsequently 
passing through said stitch cams, elongated loops 
are formed from the auxiliary yarn and wherein 
the loops are interknitted with the body yarn 
as they paSS through the stitch cams, said loop 
fingerS retaining the loop yarn thereon until 
they are subsequently moved outwardly in a 
repetition of the above, cycle to release the yarn 
therefrom and pattern controlled means for in 
troducing an elastic yarn to the needles after 
they have passed through said stitch cams and 
in the Same courses in which the loops are formed 
of the auxiliary yarn. 

8. In a circular independent needle knitting 
machine having a rotary circular series of 
needles therein and also having at least one set 
of Stitch cans through which the needles pass 
in forming Stitches and also having means for 
directing a body yarn to all of the needles to 
form a base fabric therefrom as the needles paSS 
through the stitch cams; the combination of a 
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loop head disposed above and in axial alinement 
with the circular series of needles and having 
a plurality of circularly spaced loop fingers 
thereon, means for imparting rotating to the 
loop head and its loop fingers in unison with the 
circular series of needles, means for varying the 
position of the loop fingers in a vertical plane 
relative to the needles so as to cause the loop 
fingers to, at times, be disposed above the hooks 
of the needles, pattern controlled means for 
lowering the loop fingers to operative position 
relative to the hooks of the needles, pattern Con 
trolled means for, at times, causing said loop 
fingers to remain inoperative while in a lowered 
position and, at other times, to cause the loop 
fingers to independently and successively move 
radially outwardly and inwardly in advance of 
the needles passing through the Stitch cams, 
can means controlling the elevation of the loop 
fingers as they move outwardly and inwardly to : 
cause the same to paSS in back of the needles 
and then between certain spaced needles and 
then inwardly to form elongated loops as the 
spaced needles subsequently pass through the 
Stitch cams whereby a tubular knitted article 
may be formed in which certain courses may be 
knitted of the base fabric only and other courses 
may be knitted to form a base fabric having in 
wardly facing loops thereon, Said pattern Con 
trolled means for causing said loop fingers to 
remain inoperative While in a lowered position 
comprising a constricting ring partially Sur 
rounding the lower portions of the loop fingers 
and causing them to remain in a position spaced 
inWardly of the circular Series of needles 
throughout their arc of movement other than 
that through which they pass as they move out 
Wardly and then inwardly to draw the auxiliary 
yarn inwardly between adjacent spaced needles, 
and pattern controlled means for constricting 
the path through Which the loop fingers pass 
throughout their entire circle of movement to 
prevent the loop fingers from moving outwardly 
and in Wardly to take the yarn from between 
adjacent Spaced needles according to a desired 
pattern. 

9. An improvement in a circular independent 
needle knitting machine having a rotary needle 
cylinder provided with a plurality of vertically 
novable latch needles and said machine also 
having at least one set of Stitch cams through 
Which the needles paSS in forming Stitches and 
also having means for directing a body yarn to 
the needles to form a base fabric therefron as 
the needles pass through said stitch cams, said 
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improvement comprising a loop head disposed 
above the needle cylinder and including a loop 
jack cylinder provided with a plurality of cir 
cularly spaced vertically extending grooves 
therein, means for rotating the loop jack cylin 
der in unison with the needle cylinder, a loop 
jack mounted for vertical movement in each of 
Said grooves in the loop jack cylinder and each 
Of the loop jacks having an out Wardly extending 
projection thereon, Spring means normally urg 
ing said loop jacks upwardly relative to the 
needle cylinder, a loop finger pivotally connected 
to the projection on each of the loop jacks, 
Spring means normally urging Said loop fingers 
outwardly, cam means encircling the loop jack 
cylinder and engaging the upper Surfaces of the 
projections on Said loop jacks to cause the COr 
responding loop fingers to move in an irregular 
path upWardly and downWardly With rotation of 
the loop jack cylinder, pattern controlled means 
for varying the vertical position of the loop jack 
can means to permit the loop jacks and their 
Corresponding loop fingers to move upWardly to 
inoperative position at predetermined periods 
according to a desired patterns, pattern Con 
trolled means for varying the position of the 
loop fingers radially of the needle cylinder to 
cause the loop fingers to independently move 
outwardly over the upper ends of the needles 
and then in Wardly and downwardly between 
Certain Spaced needles and above the needles, 
between Said Spaced needles and means for in 
troducing an auxiliary yarn to the needles in 
advance of the in Ward and downward move 
ment of the loop fingers between said spaced 
needles to thus form elongated loops of the aux 
iliary yarn. Wherein each elongated loop is inter 
knitted With the body yarn as the corresponding 
needles Subsequently pass through the stitch 
C.S. 
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