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This invention relates to independent needle .. 
circular knitting machines and more particular 
ly to means for presenting yarns to the needles 
or sinkers at two levels. In independent needle 
circular knitting machines it is frequently desir 
able to feed yarns from two levels separated as 
far as possible, this being particularly so when 
making special stitches, such, for example, as 
plating or terry stitches. It is especially difficult 
to get this separation when the machine is knit 
ting reciprocatorily, as in the case of the making 
of Seamless heels and toes, berets, etc., and to do 
this without interfering with freedom of yarn 
change. When it is proposed to knit stitches re 
quiring abnormally early insertion of sinkers, it 
is especially difficult to maintain this separation. 
One object of the present invention is to pro 

duce an improved method of feeding the yarns 
when knitting reciprocatorily and making speciai 
Stitches Such as plating or terry stitches. An 
other object is to construct a machine in which 
it is possible to change yarns at any point in the 
stocking without stopping the making of the spe 
cial Stitches such as terry stitches, whether the 
machine is knitting in a rotary or a reciproca 
tory manner. 

It is characteristic of the present invention that 
the machine has a throat plate with two feeding 

10 sinkers and needles are moving from right to 
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levels, each effective for both rotary and recip 
rocatory knitting, and that the machine is ca 
pable of making entire courses of terry loops dur 
ing reciprocatory knitting. Another feature of 
the machine is that yarns from one or more 
fingers can be presented selectively at either level 
merely by varying the elevation at which the 
yarn finger presents the yarn to the throat plate. 
While the invention will be shown and described 
in a rotary needle cylinder machine intended to 
make seamless hosiery with terry cloth reinforce 
ments, it should be understood that the invention 
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Figure 5 is a developed view of the needles and 
actuating cams near the throat plate while the 
machine is making rotary knitting, the needles 
moving from right to left in this figure; 

Figure 6 is a similar developed view, on a 
smaller scale, of the cams and picks which actu 
ate the needles; 

Figure 7 is a plan view of the throat plate and 
some of the needles, sinkers and sinker operating 
cams of the machine of Figure 1, taken while the 

left 
as viewed in the present figure; 

Figure 8 is a view in elevation of part of the 
circle of needles and sinkers showing a portion 
of fabric and looking at the throat plate from 
the center of the machine; 

Figure 9 is a view in vertical section through 
the throat plate, taken on the line IX-IX of 
Fig. 8; 

Figure 10 is a view similar to Figure 8, with 
the third and fourth yarn fingers in action just 
after the fifth yarn finger has been raised out 
of action, this situation occurring as the knitting 
of the heel commences; 

Figure 11 is a view similar to Figure O, show 
ing the first and fifth yarn fingers in action, this 
situation occurring during the knitting of the 
foot of the stocking after the heel has been knit; 

Figure 12 is a diagrammatic view of a throat 
plate and a sinker, showing the neb of the sinker 
entering between the terry and backing yarns; 
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40 
is also useful in other types of circular machines 
for the making of other fabrics or articles. 

In the drawings: - 
Figure i is a vertical view in section through 

the head of a rotary needle cylinder independent 
needle hosiery knitting machine made in accord 
ance with my invention; 

Figure 2 is a plan view of the yarn cutting and 
Clamping means of Figure 1; . 

Figure 3 is a view in side elevation of some of 
the yarn fingers of Fig. 1, the thrust bars control 
E. them and the pattern drum cams for the 
al'S 
Figure 4 is a developed view of the pattern 

drum cams of Figure 3; 
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Figure 13 is a perspective view of a throat plate 
made in accordance with my invention and as 
shown in various figures of these drawings; 

Figure. 14 is a bottom plan view of the throat 
plate of Figure 13; . - 

Figure 15 is a fragmentary view in vertical sec 
tion through the throat plate and gap closing 
ring, showing the relation of the throat plate to 
the opened latch of an idle needle; 

Figure 16 is a view of a stocking with terry 
cloth reinforcements knit on a machine con 
structed in accordance with my invention; 

Figure 17 is a diagram illustrating the progres 
sive increase in the number of wales in a terry 
cloth reinforced heel or toe segment made on a 
machine according to my invention; . 

Figure 18 is a diagram illustrating the loops in 
a fabric having plain loops of a body yarn and 
terry loops of a terry yarn; 

55 

Figure 19 is a view similar to Figure 8, show 
ing the fifth yarn finger in action during the knit 
ting of the leg or instep of the stocking of Fig 
ure 16; 



2,430,818 
3 

Figure 20 is a plan view of the throat plate, 
active yarn and finger of Figure 19; 

Figure 21 is a view in perspective of the throat 
plate, yarn fingers and some of the needles and 
sinkers of the machine of Figure 1, the parts being 
shown while knitting the sole and instep of the 
stocking, with the first yarn finger shown out 
of action on the instep side of the needle cylin 
der and therefore in correspondence with the po 
sitions of the parts in Figure 19; . 

Figures 22, 23 and 24 are fragmentary views 
-0. 

of the throat plate, yarn fingers and some of the 
needles and sinkers of the machine of Figure 1, 
showing the knitting transition from high-splice. 
to heel; Figure 22 showing the third and fourth; 
yarn fingers just after they have come down into 
action, the yarn from the fourth finger not hav 

:5. 

ing had time to get down to the lower-feeding 
level; Figure 23 being similar to Figure 22 and 
showing the position of the finger and yarns after 
the backing yarn from the fourth finger has 
worked down to the lower level; and Figure 24 
showing the first and fifth fingers out of action 
and the third and fourth fingers feeding the terry 
and backing yarns respectively for the knitting 
of the heel of the stocking; while 

Figure 25 is a view similar to Figure 8, show 
ing a modification in which the third yarn finger 
feeds to the lower level and the second yarn fin 
ger feeds to the upper level. 
A typical fabric capable of being produced by 

the machine shown in the drawings is seen in 
Fig. 16, where a seamless stocking is shown dia 
grammatically, having the usual top and leg 2, 
instep 3; and also high splice 4, heel 5, sole 6, 
ring toe 1 and toe 8, all five containing terry loops 
and loopers rounds 9. While, of course, the ma 
chine can be adjusted to omit the terry loops 
from any one of these parts as desired, it should 
be understood-and. I have attempted to illus 
trate in Fig. 17-that the machine is capable of 
knitting full courses of terry loops by reciproca 
tory knitting. The showing of the loops at the 
edges of the tapered segment in this figure is 
intended to show that the terry loops are found 
in the stitches at the end of the segment as well 
as in between. To further illustrate what is 
meant by terry loops, I have shown diagrammati 
cally in Fig. 18 the interlacement of a body, yarn 
0 and terry yarn, f, the body yarn if 0 forming 
the ordinary body fabric of tight stitches on 
which the long loops of terry yarn f are formed. 
The machine shown has a revolving needle 

cylinder 260 mounted-in bedplate B, the needle 
cylinder containing a circle of independent nee 
dles N. Mounted in the sinker ring 295 are sink 
ers S, the radial movements of the sinkers into 
and out of operative relation with the needles, 
yarns and fabric being occasioned by sinker cams 
in the sinker cap 300. The sinker cams are con 
trolled from the main pattern drum (20 (Figs. 
3 and 4) by a thrust bar. 465, as usual. The 
yarns are fed from a series of yarn fingers F, 
F, F, etc., which are pivotally mounted at 554 
on the latch ring 550, which in turn is pivoted 
at the point 552 on a latch ring post 40 on the 
bedplate B. The movements of the yarn fin 
gers into and out of operative position are caused 
by thrust bars 460, 46, 462, etc., the vertical 
movements of these thrust bars being controlled 
from drum cams 501, 502,503, etc. on the main 
pattern drum 20, all in the usual manner. 
The yarns going from the yarn, fingers are 

presented to the needles and sinkers by means 
of a throat plate 559, as is common in circular 
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4. 
knitting machines of the type above referred to, 
but one of the principal features of the present 
invention is the construction of this throat plate. 
The needles N move vertically to knit by neans 
of cams around the needle cylinder 260 which 
act on the butts of the needles. These cams have 
a novel construction which forms another fea 
ture of the present invention, 

It is, of course, very desirable to be able to 
schange yarns at will for different parts of the 
stocking and to cut and clamp the withdrawn 

- yarns inside the needle circle in the customary 
manner. . Cutting and clamping of yarns in this 
position are shown, for example, in the Swingle 
hurst Patent No. 1,292,917, of January 28, 1919. 
The knitting machine shown in the drawings of 

. . the present application cuts and clamps yarns 
in the interior of the needle circle and is so ar 
ranged that the yarns may be withdrawn at the 
completion of one stocking, the fabric cast off 
and a new stocking commenced on the bare nee 
dies. The manner in which the loops are formed 
in the machine shown in the drawings can be 
seen, for example, in Figs. 10 to 12, where the 
body yarn Y4 or Y5 is fed to the needles at such 
an elevation as to come underneath the top of 
the neb of the sinker and be guided into the 
throat of the sinker, while the terry yarn Y or 
Yi comes to the needle at such an elevation that 
this yarn is laid on top of the neb and when 
finally cast off it will therefore be much longer 
than the stitch knit of the body yarn. To ob 
tain this separation of the yarns by means of the 
sinker, the sinker is inserted abnormally early, in 
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the Well-knoWrmanner. 
In Figs. 5 and 6 I have shown the needles 

N passing through the usual knitting wave from 
right-to-left. The butts of the needles are shown 
going from right to left, riding over the top of the 
leading stitch cam 36, underneath the top cen 
ter" cam 357 and drawn down to the knocking 
over point by passing under the following stitch 
cam 360. My novel throat plate 559 is shown in 
Figs. 13 and 14. It has a throat 560 which con 
sists of the usual Wide depression and, except 
when the yarns are otherwise controlled by the 
novel construction of my throat-plate, the yarns 
tends to feed from the corners 56,562 of this 
depression or floor, according to whether the 
knitting is proceeding toward the left or toward 
the right, as the parts are viewed in Fig. 12. The 
two elevated needles shown dotted in Fig. 5 are 
at the so-called "idle' level where they are not 
knitting, and are shown in this figure for com 
parison with the sinkers and throat plate. It 
will be noted from the latches L of the dotted 
needles in idle position in Fig. 5 and from the 
latch of the needle in Fig. 15, that if by any 
chance the latch of an idle needle should be 
swung outwardly by centrifugal force, it would 
be in line with the side of the depression in the 
throat plate and might be damaged by contact 
with the throat plate or the gap closer ring 565. 
For this reason I have provided bevels 563, 564 
in the side: walls of the depression just above the 
corners. 56,562 which will guide the latch back 
to vertical position clear of the throat plate. 
Turning now to the novel parts of the throat 

plate which enable it to present yarns at two dif 
ferent levels, attention is called to the vertical 
notch 566 in the inner end of the throat. This 
notch extends from the top or upper side of 
the throat. 560 to the bottom thereof and is 
adapted and shaped so as to receive and guide. 
yarns to a lower feeding level than that of the 
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floor of the throat plate. 
determined by the level of the bottom of the 
notch 566 so that it can be said yarns are fed 
both from the top and bottom sides of the 
throat of the plate. The lower feeding level rep 
resented by the bottom side of the throat should 
be compared in elevation with the level of the 
sinkers, and for this purpose attention is called 
to Figs. 5, 10, 11, 12 and 19. It will be noted that 
while yarns feeding from the top of the throat 
plate leave the throat plate at a level higher 
than the tops of the nebs of the sinkers, any 
yarns being fed from the bottom side of the 
throat plate (i. e., the lower feeding level) are 
being fed below the tops of the nebs S' of the 
sinkers. With the type of sinkers shown in the 
drawings, this lower feeding level can be at any 
elevation which will present the yarn at some 
point between the point of the neb of the sinker 
and the bottom of the throat (i. e., the knock 
ing-over ledge). I find it preferable to have the 
yarns leave the throat plate at an elevation 
slightly above the knocking-over ledge. With 
other types of sinkers the elevation can be ad 
justed in accordance with the requirements of 
the machine, provided the lower feeding level is 
sufficiently low as to present the yarn below 
the top of the neb and so that, having reference 
to the shape of the neb, the yarn will be guided 
into the throat, 
The exact shape of the surfaces of the upper 

and lower feeding levels and the opening be 
tween them are shown most clearly in Figs. 12, 
13, 14, 19 and 20. The bottom of the notch 566 
is flared outwardly, forming bevels 567. The 
Space between these two bevels 56 is So short 
that there is little likelihood of needle latches 
flying upwardly into the recess. However, if the 
atches do swing outwardly, the bevels and a 
Small web 568 (described below) force the nee 
diles back out of the Space. These bevels are also 
grooved vertically at 573 to insure proper feed 
ing of the yarns going to the lower feeding level. 
The grooves, serve to prevent the yarn from 
hopping out of the notch 566 when the direc 
tion of knitting is changed. The metal form 
ing this lower feeding level is an extension of 
the main portion of the throat plate. There is 
only a small web 568 across the back of the notch, 
as can be seen for example in Figs. 7, 9 and 13. 
This web need not necessarily extend to the bot 
tom face, but its upper surface should be below 
the bottom side of the main portion of the floor. 
This web guides the yarns. - 
There is one other kind of bevel found in the 

throat plate which cooperates to give the nec 
essary results, this being the bevels designated 
in the drawings as 569, 57.0 (Fig. 13). These 
two bevels are located on opposite sides of the 
upper end of the notch 566 and each extends lat 
erally part way toward the adjacent corner of 
the floor. 

- been shown as extending a little less than half 
way from the notch to the adjacent corner. 
These bevels function to lead a yarn downwardly 
to the lower feeding level when the proper yarn 
finger is moved down to its operative position. 
These bevels also tend to completely close an 
almost closed latch of a passing needle, thereby 
preventing damage to said latch. 
The variety of yarn feeding combinations 

which can be obtained from the construction so 
far described can be further increased by using 
a plurality of feeding levels for specific yarn. 
fingers, but I shall first describe the basic coma 

This lower level is 

In the drawings each such bevel has 

10 
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6 
bination of the throat plate with a plurality of 
yarn fingers, assuming that they each have a 
single active position. In the machine shown 
in the drawings there are five yarn fingers which, 
reading from left to right in the views taken 
from the center of the machine (such, for ex 
ample, as Figs. 7, 8, 10, 11, 19, 21, 22, 23 and 24), 
are marked with the reference characters F, F, 
F, F and F5 and which respectively feed yarns 
Yi, Y, Y-3, Y4, and Y. In the machine shown, 
the yarn fingers all feed yarn to the throat plate, . 
and the yarn fingers F and F are located to . 
the left of the bevel 569 and feed from the upper 
side of the floor of the throat plate and, gen 
erally speaking, from the left-hand corner 56 f. 
of the throat plate. The two right-hand yarn 
fingers F and F are adapted to feed from the 
lower level, i.e., the bottom of the throat, through 
the notch 566. It will be seen that the yarns 
Y and Y are terry yarns if the terry sinker 
can is inserting the sinkers early enough to sep 
arate the yarn Yi or the yarn Y2 from the other 
yarns, while Y and Ys are body yarns. In Figs.. 
i to 14 and 19 to 24, the yarn finger F3 is shown 
feeding yarn from the left-hand corner 56 of 
the throat plate to act as a terry yarn, but in 
Fig. 25 a finger in this position is shown feeding 
yarn from the lower level to act as a body yarn. 
To illustrate how a body yarn gets down to the 

lower feeding level automatically merely by in 
Sertion of a yarn finger, attention is called to Figs. 
22 and 23. In Fig. 22 the yarn finger F4 has been 
lowered to its normal operative position and the 
yarn coming from the clamp 606 (Fig. 2) has 
been grasped by the first five or six needles. As 
they pull on the yarn it bears against the left 
hand bevel 569 at the upper end of the notch 
566 and slides down that bevel into the vertical 
or central portion of the notch, and thence, by 
means of the lower flare or bevel at the left. 
botton of the notch, gets into the groove and 
feeds from the underside of the throat. However, 
if no body yarn is knitting at the time that this 
yarn Y is first introduced by the yarn finger 
F, continued revolution of the needle cylinder 
and Sinkers past the throat plate at first will 
draw both the yarn F and whatever terry yarn is 
being used into long loops without forming any 
regular terry loops. (In order to have a terry 
loop there must be a body stitch present.) If a 
yarn is thus momentarily placed on top of the 
sinker, it will automatically be forced down to the 
lower or body... yarn feeding level by the on 
formation of the throat plate within the first 
half dozen sinkers. The same is true of yarns 
coming from finger F's in the construction shown 
in the drawings, but it will be obvious that any 
yarn fingers which present yarns to the left of 
the bevel 569 will not be thus forced down to 
the lower or body yarn feeding level. It will be 
understood, of course, that yarns fed by fingers. . 
F and F will not make terry loops unless the . 
terry sinker cam 32 is in action. The forma-... 
tion of terry loops can be stopped by withdrawing 
the terry sinker cam or by lowering the terry. 
yarn to the lower feeding level as described here 
inafter, for example, in connection with the mod-: 
ification of Fig. 25. l 
The yarn Y of the finger in the F3 position is 

made to feed from the terry level merely by a 
change in elevation of the feeding end of the 
finger. 
ger F (Fig.25) shaped like F4 is used in place 
of a finger shaped like F. Thus by using a low, 
cam on the main pattern drum, the feeding end 

However, when this is to be done a fin. . . 
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of the yarn finger can be left slightly elevated: 
above the floor of the: throat; and out of Contact. 
with the upper side of the floor (see Figs, 7 to 10 
and 22 to 24). In this case, when the yarn- is, 
taken by the first few needles, the needles, pass. 
the throat plate with their hooks: above the up 
per face of the floor. The yarn will be swept. 
to the left beyond the bevel 569 before it contacts: 
the throatplate, and, therefore the yarn will not 
be dragged down to the lower feeding level. If it 
is desired to feed body yarn, from the finger in 
the F position, then...the finger is moved further 
down as shown in Fig. 25. It will be noted that 
the yarn from this finger is released at approxi 
mately, the same low level as the yarn from the 
finger F4 in. Figs. 8 and 9. It will be obvious 
that the finger F3 in Fig. 25, could be left ele-, 
Wated SO as to release its yarn at the same level 
as the finger F3 in Fig. 8 if a terry: yarn were. 
desired. In this way, by using two heights of 
drum cams for finger-F, the body yarn in that 
finger can be used at will for either a terry or. 
body yarn, a finger F3' (Fig. 25); shaped like the 
finger F having replaced finger F3 of Figs. 8. 
and 9. 
As shown in Fig. 9, I have found it useful to 

use for finger F a common type of feeding end 
in which the hole from which the yarn, comes, 
Out of the end of the finger to go to the throat 
plates is a very small fraction of an inch above 
the upper face of the floor. With regard to . 
the finger F, however, I have found it useful to 
give the end of the finger- a downward bend so 
that when the finger is resting on the foor, the 
nOSe 57 Will be lower or, as shown in Fig. 9, be 
low the lower face of the main part of the floor. 
However, this feeding end must be above the 
upper face of the web which lies across the back 
of the notch 566. To enable this finger and the 
fingers F and F5 to feed their yarns to the notch 
566 from levels below.the upper side of the throat, 
the floor of the throat plate:is cut away to form 
an; opening 572, as can be seen most clearly in 
Fig. 20. Since, as shown in Figs. 9. and 20, the 
nOSes of the fingers F and F6 do not extend radi 
ally inward toward the center of the machine as 
far as the inner end of the throat plate, this 
opening does not interfere with the forming of 
the bevel 570, which assists in guiding yarns from 
F, for example, into the notch. The conforma 
tion of throat plate described cooperates with the . 
yarn fingers to permit ready removal of a yarn. 
from either the upper or lower feeding level when 
a: yarn is taken out of action. As can be seen 
from inspection of Figs. 1 and 3, the pivot point 
of the yarn fingers being considerably above the 
noses of the fingers when in their operative posi 
tion, the raising of the yarn finger causes the 
nose of the yarn finger to move radially-inward 
and thus carry the yarns out of the notch going 
from the lower feeding level and away from the . 

The bevels and web 568 prevent the throat. 
yarn.from catching. 

I will next describe the means for raising and 
lowering the yarn fingers into and out of action 
to produce the stocking of Figi, 16. As usual in 
machines of this general type; each yarn finger 
is pivoted at the back end at a point 554 well 
above the throat plate (Fig. 3), and is swung up 
and down by a thrust bar whose upper end un 
derlies... the finger at a point radially inward of 
the pivot point of the finger. These thrust bars 
are-raised as required by drum cams on the main. 
pattern drum 20, the particular cams for oper 
ating the fingers to produce the stocking of Fig. 

8. 
16 being shown: in Fig. 4. It will be noted in: 
Fig. 6 that for the high splice and sole: it is: 
necessary to have partial courses of terry loops: 
during round-and-round knitting and to: removes 

5; the yarn entirely while knitting the instep: side: 
of those courses or portions of the stocking. For 
this purpose the well-known device such as: 
shown in the Robert. W. Scott Patent 1,238,052, 
dated August 21, 1917, and illustrated in part in: 

10: Fig. 3, can be used. This consists of means for: 
raising or lowering the yarn finger. F every half: 
revolution of the needle cylinder. This, in con 
nection with a separation of the needles inito two 
segments or groups by taking advantage; of the; 

ls differential in needle, butt lengths, gives, exact. 
commencement and finish. Of the terry loops in: 
each course. The thrust bar. 460 for, the yarn, 
finger F has a tension spring (not shown) con 
nected With it which tends: to keep it in its low-. 

goermost position and radially toward the center of 
the needle cylinder. There is a lug 460 project 
ing laterally from the thrust bar at a point...op 
posite the sinker dial, and there is a horizontai: 
cam 460 fastened to and revolving with the sink. 
er dial. This cam 460 pushing against the lug. 
460 forces the upper end of the thrust bar 460 
radially. Outward Once every revolution of the: 
needle cylinder. When thus: forced outwardly, 
the tapered upper end of the thrust bar pushes, 
against a downwardly-facing point on the under 
side of the yarn finger, thereby raising: the yarn 
finger and holding it upwardly: until the thrust. 
bar is able to be pulled back radially inward by: 
its spring as the cam 460 passes beyond the lug 
460a. 

It will be observed that by the construction. 
of throatplate just described, the body. yarn is: 
fed low on the latches of the needles and a wide: 
Separation is provided between the body and ter 
ry yarns. As before mentioned, this wide, sepa 
ration of yarns can be taken advantage of when: 
knitting fabrics other than terry loop fabrics. . 
This placing of the body, yarn low. On the 

needles; must be maintained even on the first 
needle of the active group during reciprocatory : 
knitting, and if the reciprocatory, knitting in 
volves a progressively widened or narrowed: seg 
ment in which the leading needle is picked up: 
to an inactive level, an additional difficulty is: 
found. Referring to Figs. 5 and 6, attention is. 
called to the usual lifting picks 650, 65, which 
SerWe to raise the leading active needle to in 
active levelt during reciprocatory knitting, each: 
pick operating on reciprocation in one direction. 
only. The function of this pick is to catch the 
butt. of the leading active needle just as the . 
needle rises over the leading stitch cam, which. 
at that moment is acting as a clearing cam, and. 
raise it to a level where heretofore it could ride. 
on, and be raised by, the customary rounded top 
of the top center cam 35. (See the Robert W. 
Scott Patent, 1,148,055.) have found that this 
last part of the raising of the leading active. 
needle caused by the top center cam 35, i.e., the: 

: completion of the raising of the needle, causes. 
the loop on the shank of the needle to be raised 
SOhigh due to friction that on the first oscillation. 
of the machine in the same direction, after the 
needle was raised, the body, yarn coming from: 
the stitch on the needle will be.so high- that it. 
will place the bight of yarn above the point of 
the neb S' of the sinker, and a slack stitch from 
the body yarn will result: I therefore construct 
my, top center cam 357 with a flat top no higher 

75 than thei-level to which the butt of the needle-is 

2. 

s: 

45 
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55'. 

80. 

70, 
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raised by the pick (Fig. 5) and therefore this 
top center cam 357 does not raise the needle at 
all. I complete the raising of the needle to its 
final idle level by the use of an auxiliary top cenr 
ter cam, there being one provided for each di- : 
rection of knitting. These auxiliary top center 
cams 358, 359 are located at such points on the 
circumference of the needle circle that the sink 
ers opposite them have been inserted subsequent 
to their withdrawal at the knitting point. As a 
result, when an auxiliary top center can raises 
a needle, the stitch or stitches on that needle are 
held down in the throat of the sinker. 
As already mentioned, in a machine made in 

accordance with this invention it is possible to 
knit stockings starting up from the bare needles 
and casting off the stocking after the end of the 
loopers rounds at the toe. This can be done in 
a manner similar to that shown in the Robert W. 
Scott Patent 1,148,055. In accordance with the 
machine shown in Figs, to. 4 and 19 to 24 of the 
present drawings and in the said Scott patent, 
the cycle of operations of the machine is com 
plete in one revolution of the main pattern drum 
20 and the cycle will now be described begin 
ning at the completion of the so-called loopers 
rounds 9 of the stocking. 
After the loopers rounds the yarn fingers F3, 

F are elevated by the main pattern drum cams 
50 and 502 which raise the corresponding thrust 0 
bars 462, 463. As these, thrust. bars raise their 
yarn fingers, the continued rotation of the needle 
cylinder 260, causes the yarns Y3, Y4 to be en 
gaged in the main yarn clamp 606 and severed 
by the main yarn cutter 608, shown in Fig. 2. 
The withdrawal of the yarns and the continued 
rotation of the cylinder causes the last drawn 
loops of the loopers rounds 9 to be cast of the 
needles, whereupon the completed stocking falls 
into a suitable container beneath the machine. 
When the main pattern drum 20 is again ad 
vanced, the knitting of the next stocking com 
mences, it being possible, if desired, to knit a few 
rounds at the top of the stocking with the yarn 
Y in the second yarn finger F2. This occurs when 
the thrust bar 46 drops of the drum cam 507. 
At all other times the finger is held out of action 
by this drum cam. When the main portion of the 
leg is reached, the yarn Y5 from the finger F5 
at the right of the throat plate can be used. As 
explained above, the yarn Ys goes down through 
the novel opening in the floor of the throat plate 
to the lower feeding level and consequently gets 
into the throats of all the sinkers and is knit 
as a body yarn in all the needles. The position 
of the yarn finger at this time is shown in Figs. 
19 and 20. As the high splice 4 is reached the 
terry yarn Yi is brought to the needles by the 
yarn finger F moving to its lower or feeding po 
sition. The downward movement of this finger 
is caused by its thrust bar 460 dropping off the 
drum cam 503 on which it has rested since the 
beginning of the toe, the thrust bar 460 dropping 
down onto a lower drum cam surface 504 which 
brings the lug 460 on the thrust bar 460 oppo 
site the cam 460 on the sinker dial. This causes 
the raising and lowering of the yarn finger out 
of and into action to give partial courses of terry 
loops for the high splice, as previously described 

high drum cam 505 comes under the thrust bar 
460 and the finger F is held out of action during 
the heel (Fig. 3). 
Another low.cam. 506 is used during the making 

() 

O 
ing the ring toe when the terry stitches are de 
sired all the way around the stocking, the thrust 
bar 460, for the only time in its cycle of opera 
tions, drops down onto the surface of the main 
pattern drum 20, there being no cam under 
this thrust bar at this point, Drum cam 503 
raises the yarn finger out of action as the toe 
is commenced. . . . 

The yarn finger F which contains the terry 
yarn for the heel and toe is held out of action 
by a high drum cam 50 during the making of 
the stocking until the heel is reached. When 
the heel is commenced the thrust bar 462 for 
this yarn finger drops of the drum cam 50 
momentarily onto the surface of the pattern drum 
in order to insure the yarn change, then rides up 
onto a low calm 508 which leaves the yarn feeding 
in terry position Over the corner of the throat 
plate during the heel. At the completion of the 
heel, the thrust bar 462 rides up onto a high cam 
509 which holds the yarn finger F3 out of action 
during the making of the foot. When the toe is 
reached the thrust bar momentarily drops off the 
cam 509 down onto the main pattern drum, for 
the same purpose as at the beginning of the heel, 
and then is raised immediately to a low cam 
50 which holds the finger slightly raised in terry 
position until the completion of the toe. The 
thrust bar 462 drops off the cam 50, after which 
the terry sinker cam may be withdrawn, but this 
is unnecessary if a finger F3 (Fig. 25) is substi 
tuted for finger F of Figs. 8 and 9 and if the 
finger F is lowered in the loopers rounds. The 
thrust bar rises up onto the high cam 50 and 
remains out of action through the commencement 
of the stocking and leg, as already described. 
The yarn finger F which carries the body yarn 

for the heel and toe is held out of action dur 
ing the commencement of the stocking and the 
leg by a high cam 502 underlying the thrust bar 
463. Similarly to the case of the yarn finger F3, 
when the high splice has been completed and the 
heel is reached, the thrust bar for the yarn finger 
F drops off its high drum cam down onto the 
Surface of the main pattern drum 20 and the 
body yarn is fed in this manner for the entire 
heel. During the making of the foot the yarn 
finger F4 is held Out of action by a high drum 
can 5 acting in the same manner as the cam 
509 for the finger F, after which the thrust bar 
for the yarn finger F rests on the surface of 
the main pattern drum and remains there during 
the making of the entire toe and the loopers 
rounds. After the loopers rounds are made the 
thrust bar rides up onto the high drum cam 502 
which holds the finger out of action during the 
commencement of the next stocking and during 
the making of the leg, as in the case of the cam 

... 50 and the yarn finger F3. The yarn finger F5 
which carries the body yarn for the leg and foot 
is held up out of action by a high drum cam 
52 until the body yarn for the ring top coming 
from yarn finger F has made the ring top, when 
the thrust bar 464 drops off the drum cam 52 
and the yarn finger F comes into action in time 
to overlap with the yarn from finger F2. This 
finger Fremains in action throughout the mak 
ing of the leg and the high splice, being taken 
out of action by a drum cam 53, when the yarn 

(see Fig. 21). At the end of the high splice a finger F is dropped into action at the beginning 
of the heel. At the end of the heel the thrust bar 
464 for the yarn finger Fi drops off the drum 
cam 53 in overlapping action with the yarn fin 
ger F which is going out of action at the be 

of the foot to give terry loops on the sole. Dur- is ginning of the foot, and the yarn finger F5 stays 



il 
in actions during, the making of the foot and the 
ring toe in timed overlapping relation with the 
yarn finger F4. The yarn finger F is raised out 
of action at the commencement of the toe by a 
drum cam-52 just as the yarn finger F is dropped 
into action and this drum can keeps the yarn 
finger F out of action during the making of the 
toe and the loopers rounds. This can holds the 
finger out of action until after the completion 
of the ring top of the next stocking, as just 
described. 
Turning now to the drum cams which control 

the terry sinkers can 32 (Fig. 7), there is a high 
drum cam 54 which holds the thrust bar 465 up 
out of action so that the terry sinker cam is 
not inserted (Fig. 4). This high can extends 
around the portion of the main pattern. drum 
corresponding to the press-off at the completion 
of the stocking and the beginning of the stock 
ing down as far as the high splice. During the 
high splice, heel and sole, a low calm 55 deterr 
mines the position of the cam controlling the 
sinkers at terrying position, and for making terry 
loops all around the stocking during the ring toe 
the thrust bar 465 for the terry sinker, can drops 
off this low calm 55, down onto the surface of 
the main pattern drum. After the ring toe and 
during the making of the toe, the thrust bar rests 
on a low cam 5.6, riding back up onto the 
high cam 54 prior to the making of the loopers 
rounds. . . . . . . . 
As already mentioned, one of the advantages 

of the novel machine which I have invented is its 
ability to change yarns during reciprocatory knit 
ting when terry loops are being-made, without in 
terrupting the making of such terry loops. This 
feature is of value, for example, when making a 
stocking having tip'heels and toes. In this case 
the cams on the main-pattern drum which con 
trol the thrust bars for the yarn fingers are 
changed so that the yarn fingers are manipulated 
as follows. . . . . . '. . . . . . . . 

The yarn finger Fi containing the body yarn 
for the leg and foot, instead of being taken out 
of action at the beginning of the heel, will remain 
out of action until that portion of the heel is 
reached where it is desired to insert the special 
colored tipping yarn. At this point the yarn fin 
ger Fis replaced by the heel and toe body yarn 
finger F and the change back is made when the 
tipping yarn in finger. Fis to be taken out of 
action. As far as concerns the terry yarns, the 
main terry yarn finger F is replaced at the be 
ginning of the heel by the yarn finger F2 which 
was used during the ring top at the beginning of 
the stocking, and this yarn finger F2 in turn is 
replaced by the yarn finger F when the tipping 
begins. The yarn in finger F3 therefore will be 
a tipping yarn. It will be observed that no ad 
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'of to stop the formation of terry loops without 
withdrawing the terry sinker cam. - - , , , 

It will be obvious that it is also proper to call 
the notch 566 a.; second throat which makes it 
possible to feed a yarn underneath the neb of 
the sinker from the bottom of the notch, i.e., the 
guiding-edge, and that the sinkers do not have to 
be withdrawn in order to do this. It will be fur 
ther noted that the yarns going to the lower level 
are kept at the center of the main throatplate. 
The; advantages of my novel machine in any 

situation where wide: separation of knitting lev 
els of yarns is desired, are believed to be obvious. 
From the description given above, many uses 
other than the specific illustrations described, 
which do not depart from the scope of my inven 
tion, will be obvious to those skilled in the art. 
What I claim is: 
1. A circular knitting machine having inde 

pendent needles and sinkers and pivoted yarn fin 
gers, in combination with a throat plate under 
the yarn fingers, said throatplate having a throat 
with an Open notchin the end faceithereof where 
by feeding of yarns to the needles and sinkers 
occurs when yarn fingers;aremoved into operative 
position both under the end face of the throat by 
passing through the notch and across the inner 
edge of the throat, according to whether or not 
the yarns catchin the notch, , , . 

2. A circular knitting machine having inde 
pendent needles and sinkers and pivoted yarn fin- - 
gers, in combination with a throat plate under 
the fingers, said throat plate having a throat with 
an open notch in the end face thereof and being 
adapted to receive and feed yarns to the needles 
and Sinkers both across the top of the throat and 
underneath the end face of the throat through 
the notch during both directions of knitting. 
... 3. A circular knitting machine having inde 
pendent needles and sinkers and pivoted yarn fin 
gers, in combination with a throat plate under 
Said fingers.for the feeding of yarns to the 
needles and sinkers, said throat plate having a 
throat with an open-notch in the end thereof, 
yarns presented over the end face of the throat 
being fed to the sinkers over the nebs of the sink 
ers, and yarn laid in the notch by a yarn finger 
being led to a lower level and fed underneath the 
end face of the throat and below the tops of the 

. of the sinkers regardless-of knitting direc 
O. - 

4. In a circular knitting machine, a throat 
plate for the feeding of yarns to the sinkers and 
needles of the machine, said plate having a throat 
With an open notchin the end face thereof, yarns 
fed over the end face of said throat being pre 
sented to the sinkers over the tops of the nebs 
thereof and yarns fed under the end face of the 
throat through the notch being presented below 

justments of the machine are necessary to make to the tops of the nebs of the sinkers, said latter 
these changes, other than selecting a proper yarn 
finger. . . 

In the construction shown in Fig. 25 the fin 
ger Fis used for a terry yarn and the finger F3 
is Serving as a body yarn finger. It will be seen 
that the finger F can serve as a body yarn fin 
ger at one point in the stocking and as a terry. 
yarn finger at another. It will be understood, of 
course, that when it is desired to accomplish this 
result, a finger F' shaped like F. is substituted. 
for the finger F. In this case there will be three 
heights of drum cams. The surface of the pat 
tern drum would be used for the body yarn feed 
ing position, This arrangement can be availed 75 rection. . . . . . . . 

5. 

o 

yarns being capable of being fed during knitting 
in either direction of movement of the sinkers. 
and needles. . . . . . . . . . . . 

5. A circular knitting machine having inde 
pendent needles and sinkers and pivoted yarn 
fingers, in combination with a plate under said 
fingers provided with a throat having an end 
face, yarns fed above said end face being pre 
sented to the sinkers above the tops of the nebs 
of the sinkers, and said end face having a notch, 
whereby yarns laid in the notch by a yarn finger 
will be led underneath the throat and fed to the 
needles and sinkers at a level below the tops of 
the nebs of thesiakers regardless of knitting di 
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6. A circular knitting machine having inde 
pendent needles and sinkers and pivoted yarn. 
fingers, in combination with a throat plate for 
the feeding of yarns to the needles and sinkers at 
different levels, said throat plate having a notch 
in the end face thereof with the sides thereof 
bevelled at the top, whereby when the yarn from 

14 
pendent needles: arid sinkers and pivoted yar 
fingers, in combination with a throat plate for 
the feeding of yarns to the needles and sinkers, 
said plate having a throat provided at each side 
with a corner adapted to guide yarn to the sink 
ers and needles, said plate having a notch inter 
mediate to corners in the end face thereof, said 

a yarn finger moved into operative position en 
gages the bevel, the yarn will be guided into the 
notch and will be fed under the end face at the 
lower feeding level. 

7. A throat plate for a circular knitting ma-. 
chine adapted for the feeding of yarns to the 
needles and sinkers of the machine, said plate 
having a throat with a notch in the end face 
thereof, said notch being adapted for the feeding. 

5 

notch extending through to the underside of the 
end face for the feeding of yarns to the needles 
and sinkers at a lower feeding level than the cor 
ners, an opening in the throat below one or more 
yarn fingers and connecting with the notch, said 
-opening being adapted to permit such yarn 
fingers to present yarn to the notch below the 
level of the throat, and a web across the back of 
the notch helping to keep a yarn in the notch 

of yarns to the needles and sinkers at a level 
underneath the end face, and the sides of said : 
notch being recessed at the bottom to retain the 
yarn during reciprocatory knitting. 

8. A throat plate for a circular knitting ma. 
chine adapted for the feeding of yarns to the 
needles and sinkers of the machine, Said plate. 
having a throat with a notch in the end face 
thereof adapted for the feeding of yarns to the 
needles and sinkers under the throat, the lower 
edges of said notch being flared outwardly on 
both sides so as to prevent damage to the latches 
of any active needles which fly out. 

9. A circular knitting machine having pivoted 
yarn fingers, independent needles and sinkers, in 
combination with a throat plate adapted for the 
feeding of yarns from the fingers to the needles 
and sinkers at either of two levels, said plate hav 
ing a throat for the feeding of yarns at the upper 
level and a notch in the throat extending through 
the bottom thereof, the lower end of said notch 
acting as the lower feeding level and the notch 
being undercut vertically to keep the yarns in 
proper feeding position, 

10. A circular knitting machine having inde 
pendent needles and sinkers and pivoted yarn 
fingers, in combination with a throat plate for 
the feeding of yarns to the needles and sinkers, 
said plate having a throat provided with a corner 
at each side of the end face and adapted to feed 
yarn to the sinkers and needles, said plate hav 
ing a notch intermediate the corners in the end 
face thereof, said notch extending through to the 
bottom side of the throat and being adapted for 
the feeding of yarns to the needles and sinkers 
at a lower feeding level than the corners, and an 
opening in the throat below one or more yarn 
fingers connecting with the notch and adapted to 
permit such yarn fingers to present yarn to the 
notch below the level of the throat. 

11. A circular knitting machine having inde 
pendent needles and sinkers and pivoted yarn 
fingers, in combination with a throat plate for 
the feeding of yarns to the needles and sinkers, 

While the yarn finger is down. 
: 13. A circular knitting machine having inde 
pendent needles and sinkers, in combination with 

20 a throat plate adapted for the feeding of yarns 
...to the needles and sinkers at either of tWo levels, 
said plate having a throat adapted for the feeding 

... of yarns for the making of terry cloth stitches 
at a level above the nebs of the sinkers and have 
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said plate having a throat provided at each side 
with a corner and having a notch intermediate 
said Corners in the end face of the throat and 
extending through to the bottom thereof to form 
a lower feeding level for yarns, one of said yarn 
fingers being located above said notch, said yarn 
finger being adapted to present yarns to the 
needles and sinkers over a corner when feeding 
from a position elevated above the end face, 
said finger being adapted to position the yarn to 
be drawn through into the notch and to the lower 
feeding level when the finger is in its lowermost 
feeding position. 

12. A circular knitting machine having inde 

O 

ingia, notch in the throat of the plate, said notch 
extending through the bottom of said plate and 
adapted for the feeding of a body yarn below the 
tops of the nebs of the sinkers. . 
... 14. A circular knitting machine having inde 
pendent needles and sinkers and pivoted yarn 
fingers, in combination with a throat plate adapt 
ed for the feeding of yarns to the needles and 
Sinkers at either of two levels when the yarn 
fingers are lowered into action or for the with 
drawal of said yarns when the yarn fingers are 
raised, said plate having a throat provided at 
each side with a corner, said corners forming the 
upper feeding level, there being a notch inter 
mediate said corners in the end face of the 
throat and extending through to the bottom of 
said end face, the bottom of said notch compris 
ing the lower feeding level, said notch being bev 
elled at its upper end in such a manner that when 
a yarn finger is lowered and its yarn is fed in 
contact with a bevel it will be drawn down into 
the notch and fed from underneath the throat. 

15. A circular knitting machinehaving a throat 
plate adapted for the feeding of yarns to the 
needles and sinkers at either of two levels when 
yarn fingers are lowered into action or the with 
drawal of said yarns when the yarn fingers are 
raised, in combination with independent needles 
and sinkers and yarn fingers pivoted at a point 
higher than the plate, said plate having a throat 
provided at each side with a corner, said throat 
comprising the upper feeding level, and having a 
notch intermediate said corners in the end face 
of the throat, said notch extending through the 
bottom of said end face and the bottom of the 
notch comprising the lower feeding level, said 
notch being So shaped that when a finger whose 
Sarn is feeding in the notch is elevated, the con 
tinued rotation of the needle cylinder will guide 
the yarn out of the notch. 

16. A circular knitting machine adapted to 
make terry cloth, having pivoted yarn fingers and 
independent needles and sinkers, in combination 
With a throat plate having a throat adapted to 
feed yarns from the corners thereof at levels 
above the nebs of the sinkers for the making of 
terry yarn. Stitches during reciprocatory knitting, 
said throat having means adapted for the feeding 
to the sinkers below the tops of the nebs of the 
sinkers any yarn laid therein by a yarn finger 
regardless of the knitting direction, and to per 
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imit the removal of the yarn by raising theffinger, 
whereby the terry:antibodyiyarns can be changed 
for other yarns after a reciprocatory heel or stoe 
:pocket is partially knit.:- 

17. A circular knitting machine having inde 
pendent needles and sinkers sand pivoted yarn 
fingers, in combination with a throatplatehaving 
a throat under the yarn fingers, standia second 
throat in the end face of the first throat and 
-having a guiding edgewells below the first throat 
adapted to feed: a yarn regardless of knitting di 
irection, whereby yarns may be fed with wide-ver 
tical separation with theilower yarn fed under the 
ineb of the sinker. . . . . . . . . 

18. A circular knitting machine having inde 
pendent needles and sinkers arid pivoted yarn 
fingers, in combination with a throatplate for the 
feeding of yarns to the "needles and sinkers at 
different levels, said throat; plate-having a notch 
in the end face thereof, the lower end of the notch 
being adapted to feed under the rend face of the 
throat plate at a level below the tops of the nebs 
of the Sinkers a yarn from a finger moved into 
operative position regardless of knitting direc 
tion, Whereby the necessity of withdrawing sink 
ers in order to place, a yarn under their nebsis 
avoided. 

19. A circular knitting machine having inde 
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rpendent needles and sinkers, a throat plate for 
Ethe feeding of yarn to the needles and sinkers, 
said platehaving a throat with a notchin the end 
face thereof, yarns fed over the end face of said 
throat being presented to the needles at a lower 
level, in combination with a yarn finger adapted 
to present yarn for feeding at either level, sub 
stantially as described. . . . . 

- - - - JOHN J. McDoNOUGH. . 
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