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wales desired and these widening wales may 
extend entirely around the machine or only 
part way around the same, as required, or 
some of the dial needles may be in action 
at all times, and thus constitute part of the 
narrow web needles, the remaining dial con 
stituting the wide web needles. In such 

, case the dial needles which are continuously 
inaction will, by preference, alternate with 

needles other than those upon 
which the heel and toe pockets are produced. 
The dial can ring 6 carries the yarn feed 

ring 26, and rigidly mounted upon the up 
s 

2 J 

per portion of said dial is an annular bed 
12 for the reception and guidance of a series 
of radially, guided web holders, 13, which may extend completely around the machine 
or only part way around the same, these 
web holders, in the latter case, acting only 
E. that portion of the circular Web, in 
whichthe heel and toe pockets are ?prmed. 
In the machine shown in the drawing 

there are one-half as many needles in the 
dial as there are in the cylinder, successive 
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dial needles alternating with éssive 
pairs of cylinder needles, around thema 
chine. If there is a web holder 18 for each 
of the spaces between the cylinder needles 
throughout either the entire cylinder or 
part of the same every alternate one of these 
web holders will bccupy the same plane as 
one of the dial needles, in a fine-gage ma 

35 

40 

chine, in which there is net space enough 
between successive cylinder needles for the 
reception and operation of 1both a dial 
needle and a web holder, side by side. As 
the web holders are, however, needed only 
in making the heel and toepockets and the dial ? are only used in shaping the 
calf portion of the leg of the stocking, 
neither will interfere with the proper action 
of the others, the dial needles being out of 
operation when the web holders are in 
action, and the latter being retracted so as 
to be out of the way of the dial needles 
when the latter are to be used. 

In a machine of the character shown in 
the drawing, only those web holders which 
are in the same planes as the dial needles 
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need be put out of operation, but, for con 
venience, all of the web holders are put into 
and out of action, in the manner hereinafter 
described. Even in a machine in which the 
dial needles and web holders could operate 
sle by side, between the cylinder needles, 
it would be inadvisable to keep both the 
web holders and dial needles in operation 
at the same time, and means for renderin 
the web holders inoperative when the dia 
needles yere in action wöbuld, by preference', 
be adopted in such a machine. Surmount 
ing the web holder ring or bed 12 is a ring 
14 carrying the carns for operating the web 
holders, this ring being operated from the 
dial cam ring 6 through the medium of a 

dog 15 whose outer end projects between 
set screws; 16 carried by lugs 17 on the pe 
riphery of said cam ring 14. 
The dial needles 5 are movable so as to 

carry their butts into and out of range of 
the cams of the dial cam ring 6, this result 
being attained in any desired manner. In 
the machine shown in Fig. 1 it is effected 
by raising and lowering the needles in the 
grooves of the dial, said grooves bein 
deeper at the bottom of the dial than at the 
top of the same in order to permit such 
movement. Each dial needle has a stem or 
jack 18 projecting below the dial cam ring 
and engaged by the jaws of the forked up-. 
per arm of a lever 19 whose fulcrum pin 
20 is carried by lugs 21 on a ring 22 secured 
to the botton of the dial, the lower arm of 
each lever 19 projecting radially and being 
acted upon by a ring 23 which is susceptible 
of vertical movement, whereby, when it is 
lifted, the levers 19, under control of the 
same, will be caused to lower the stems or 
jacks of the needles engaged thereby so as 
to withdraw their butts from the range of 
the cams of the dial cam ring 6, reverse 
movement of the ring effecting movement of 
the butts of the dial needles into range of 
said cams. The dial needles 5 are intro 
duced into action when the wider portion 
of the tube is to be produced, and if all of 
the dial needles are to be introduced at one 
tipe but a single ring 23 will be needed in 
orier to operate them. It is advisable,how. 
ever, in order to ?????? shape or taper the knitted tube from thè portion of least di 
ameter to that of greatest. diameter, to in 
troduce the 'dial needles in groups or sets 
and to knit a number of courses of web 
after the introduction of each group of the 
dial needles. For this reason a number of 
rings 23 are used and the dial needles are 
divided into groups, each controlled by its 
special ring. In the present instance there 
are four rings and consequently four dif. 
ferent groups of dial needles. 
Supposing that the cylinder has one hun 

dred and seventy-six needles and that the 
dial contains eighty-eight needles, or one 
for each pair of needles of the cylinder, said 
dial needles may be divided into four groups 
of twenty-two needles each, the ? 
each group being by preference, evenly 
distributed throughout the dial, thus the 
first group of needles may comprise the first, 
fifth, ninth, etc. the second group may com 
prise the second, sixth, tenth, etc., the third, 
group may comprise the third, seventh, 
eleventh, etc., and the forth group. may 
comprise the fourth, eighth, twelfth, etc. 
Each ring 23 is divided horizontally, the 
meeting faces of each half of the ring being 
slotted in order to form openings for the re 
ception of the radially projecting arms of 
the level's 19, those openings being shallow, 
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if the ring is to control the lever arm, or 
deep, if the lever arm has to pass through 
the ring in order to be controlled by a ring 
outside of the same. (See Fig. 6.) The rings 23 are also composed of independently 
operable semi-circular segments, in order 
that the needles around each half of the dial 
may be moved into or out of position to en 
gage the dial cams when said cams are at 
the opposite half of the dial, whereby the 
presence of the cams will not interfere with 
the movement of the butts of the needles into 
or out of range of the same. 
The partitions between the grooves of the 

needle cylinder, have their upper outer cor 
ners rounded or beveled, as shown in Figs. 
8 to 14, in order to permit the loops or 
stitches to pass freely over the same without 
cutting or abrading the yarn, and, to a void | 
buirring or roughening of these prou inded (;r" 
beveled corners, the dial needles 5 arc free 

dial needles having a broad hearing upon 
the beveled face of a lug or flange 25, which 
projects from the outer face of each parti 
tion below the top of the sane, thereby pro 
viding the desired rigid bearing for the 
upper portion of each dial needle. t 
The cylinder cam ring 3, is, as shown in 

Fig. 3, provided with cams 30, 31, 32, 33, 34, 
35 and 36 of the ordinary character for oper. 
ating the cylinder needles either in round 
and round or to-and-fro knitting, and with 
a cam 40 for throwing a certain number of 
the cylinder needles out of action when it is 
desired to form a heel or toe pocket upon 

B 

almost directly above the stitch y upon the 
dial needle, and there is consequently little 
or no space between the two in the lirection. 
of movement of the dial needle, the result 
being either that the latch of said dial 
needle , will close before the new yar?n av 
comes into range of the same, and will thus 
cause the dial needle to drop its stitch, or, 
if the latch, when it reaches the vertical 
position, as shown in IFig. 15, is brought into 
contact with the fresh yurin ae, the latter will 
be forced down into the angle hetween the 
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stern and latch, as shown in Fig. 16, and, 
being thereby trapped, will be either di 
rectly severed or ?? as to be incapable 
of movement, in which case, the strain upon 
the yarn will cause the saile to break. 
When, however, the dial needles are dis 
posed at an acute angle in respect to the 
cylinder needles, this tendency to trap and 
sever the yarn is overcone, for the sharper 
the angle of the needles the more nearly the 
action of the dial needles approaches that 
of the cylinder needles, and the less tend 
ency is there to trap the yarn. This will be 
understood on reference to Figs, 7 to 14, 
which represent successive positions as 
stained by the dial and cylinder needles in 
the operation of the machine. 
As shown in Fig. 8 the dial needle has 

been fully projected so as to clear its stitch 
y and it is about to return, Fig. 9 showing 
that stage of the return movement where 
the stitch y has begun to close the latch, and Fig. 10 showing the latch moved by the 
action of the stitch until it is at a right the remaining needles and a cam 41 for angle to the stem of the needle, this position 
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thus produce a plain web instead of a 
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bringing these temporarily retired needles, corresponding to that shown in Fig. 15. * f 

into action again after the formation of the The fresh yarn ar, however, instead of being Said heel or toe pocket has been completed, 
and it is also provided with lifting pickers 
37 for putting out of action successively 
needle after needle at each end of the fash 
ioning set in narrowing the web, and with 
depressing pickers 38 for bringing these 
needles into operation again successively 
but in reverse order for widening the web, 
as is usual in machines, for making seamless 
heel and toe pockets upon a knitted tube. 
The disposal of the dial needles at an 

acute angle in respect to the cylinder needles 
is for the purpose of preventing the trap 
ping and cutting of the freshly inserted 
yarn by the closing of the latches of the 
dial needles upon the same which would take 
place if the two sets of needles were dis 
posed at a right angle to each other with 
the dial needles outside of the cylinder 
necdles, in order to draw stitches to the same 
face of the web as said cylinder needles and 

ribbed web. Such ??????? arrange ment of the needles is shown in Figs. 15 and 
16, and on reference to the same it will be 
noted that the freshly inserted yarn a is 

in position to contact with the latch is con 
siderably in advance of the same, soy that, 
by the time the latch is fully closed, as in 
Fig. 11, the fresh warn is well up into the 
throat of the needle, and all risk of said 
yarn being trapped between the latch and 
ten of the needle, is effectually obviated. 
Ty better insure this result it is advisable 
to close the latch of each dial needle as soon 
as possible after the new yarn has been laid 
agross said needle, in order that the closing 
of the latch will be completed while the 
yarn is still high upon the needle, for, as 
shown in Fig. 7, the course of the new yarn 
is a constantly descending one, and the 
longer the closing of the latch is delayed, 
the more likelihood there is for it to be 
trapped by the closing latch. . In order 
therefore that the latch-closing portion (1 
of the draft cam 60 of the dial cam ring 
6 may be advanced as much as possible in respect to the knocking-over portion or nose 
62 of said cam, I provide the cam with an 
offset 63 between the two inclines 61 and 62, (see Fig. 4) whereby, while still preserving 
the proper angle of draft for the dial nee 
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dles I advance the earlier portion of said 
draft in respect to the later portion to the 
extent of the offset 63, as compared with a 
cam having a uniform draft or single in 
cline. 
The offset 63 may, as shown, be such as to 

cause a dwell in the movement of the nee 
dles, or it may be merely a lessening of the 
angle of the cam so as to effect a decrease 
in the speed of such movement with?ut actu 
ally arresting the same, but in either case 
it results in a non-uniform draft of the 
needles. As a still further aid in prevent 
ing trapping of the new yar?n by the latches 
of the dial needles the latter are, prefer 
ably, so actuated as to draw their stitches 
in advance of the eylinder needles, said dial 
needles acting as the primary stitchform 
ing members, and the cylinder needles as 
secondary members, and each dial needle 
draws an abnormally long stitch and is then 
slightly retracted in order to slacken said 
stitch, and supply yarn to the following cyl 
inder needle in its draft. 
The abnormally long dial needle stitch is 

shown in Fig. 13, the yarn to supply said 
stitch having been drawn through the hook 
of the following cylinder needle, and the 
outward pull of the yarn, being exerted upon 
the hook or upon the upper, portion of the 
closed iatch of said needle. The position 
of the dial and cylinder needles after said 
dial needle has beer slicked of and the cyl 
inder nepdle has been fully retracted is 
shown in Fig. 4. 
When theiálneedles 5 are in action, the 

web holders 3 are retracted and the butts 
o, said -web holders travel in the outer 
groove 50 if the web holder can ring 14. 
One half of the wel) helders have long butts 
and the other half have short butts and when it is desired to put said web holders 
into action a vertically movable cam 51 on 
the ring 14 is first partially depressed so as 
to engage with the long batts, and, after the 
cam is in fall engagement with said long 
butts, it is further depressed so as to be in 
position to engage with the short butts, all of 
the butts being thereby directed to the inner 
most or active groove 52 of the ring 14, after 
which another can 53 similar to the caim:51 is depressed into operative position. . . .” 
The operative movement of the web hold 

ers is effected by a retracting cam 54, and 
the projecting cams 51 and 58, and such op 
eration continues during the formation of a 
heel or toe pocket upon the knitted tube, at 
which time the dial needles 5 are out of ac 
tion. When it is desired to again put the 
web holders out of action the canns 51 and 53 
are raised, thus permitti g tle bitts (f tle 
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ing and lowering of the cams 54 and 53 máy 
be adopted, and in Fig. 24 I have shown for this purpose a cam bar 51", slidably 
mounted on the web holder cam ring 14, passing through openings in projecting por 
tions of the cams.51 and 53 and having two 
camportions 51 and 51. When this cam 
bar. is partially moved in the direction of 
the arrow the cam 51 serves to partially de 
press the cam 51, and when the cam bar is 
further moved the cam 51' serves to fully 
depress said cam 51, a final movement serv 
ing to depress the cam 53 by a succession of 
steps immediately, following each other. In 
order to raise the cams the cam bar 51 is 
moved in the op 
movement of full extent. 
When the web holders are out of action 

the tops of the partitions between the cyl 
inder needle grooves act as knockingover 
bits for the stitches, but when the web hold 
ers are projected they rest upon the tops of 
these partitions antihct as knocking-over 
bits, and as they are in a higher plane than 
the tops of the partitions, correspondingly 
longer stitches would be drawn in the ab 
sence of some heans for preventing such a 
result. One means of prevention is to lower 
the needle cylindler, and another means is 
to slacki off the draw-down cams of the 
can cylinder, the latter plan being adopted 
in the present case, the draw-down cams 33 and, 34 'Fig 3) being adjustable for the purpose. 

In order to insure engagement of the knit 
ted web by the web holders, when the latter are brought into operation, after being tem 
porarily out of action, it is advisable to lift 
the web or support the same above the top 
of the cylinder, otherwise the web holders 
might be projected above the top course 
of stitches of the web. For this purpose, I 
provide, just below the top of the cylinder 
an internal ring 56, which is connected by 
rods or lbars 57 to a ring 58 at the base of 
the cylinder, whereby, when said ring 58 is 
raised, there will be corresponding upward 
movement of the ring 56, as shown in Fig. 
20, and consequent lift of the ..upper por 
tion of the knitted web above the top of the 
cylinder. The ring 58 may be raised and 
lowered by means similar to those employed 
for raising and lowering the needle cylinder 
supporting ring shown in Ietters Patent 
No. 670,828, March 26, 1901, or by other 

osite direction by a single 

70 

s 

80 

85 

90 

95 

00 

05 

O 

15. 

20 
incans available for the purpose. The means . for imparting either rotating or to-and-fro 
movement to the can cylinder 3 may be 
similar to any of the known means now em 
played for this purpose, Letters Patent No. 
743.398, dated November 3, 1903, being 

2 

web holders, which have been retracted by it td, as showing means available for the 
the cam 54, to continue their cours in the use, and the Ietters latent No.774,124, 
outer groove 50 of the web holder can rig. litet November-1, 1904, illustrate means 
Any desired means for effecting the rais-' which may be employed for throwing the 130 
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needle pickers 36 and 38 into and out of 
operative position. When the web holders 
extend only part way around the machine a ring segment can, of course, be emp foyed 
in place of the full ring 56 which P shown in the drawing. 
Although I have described the machine as designed før effecting the widening of a 

O 
knitted web by introducing the dial needles 
it will be evident that a reverse method may 
be adopted without departing from the es 
sential principles of my invention, that is 
to say, the machine may be designed for narrowing a wide web by transferring 

20 

stitches from the dial needles to the cylinder. 
meedles. . . '- ", .. ? ?? 
My previous Patent, No. 834,763, dated 

October 30, 1906, so fully illustrates and de 
scribes such means for effecting transfer of 
stitches from one set of needles to another 
that illustration of such means in nuy pres ent application is believed to be unnecessary. 
When the shaping of the tube is effected 

by introducing the dial needles, the latter 
first draw an E. loop of yarn, and these 
open loops would, in the absence of any pro 
vision for closing them, form a row of eye 
let holes around the knitted tubé. : For this 
reason, therefore, the dial needles, after hav 

so ing first been. móved, so that their bütts. en 
gage with the cams of the dial cam ring 

85 

and after having been permitted to remain, in engagement with said cams during the 
formation of a single course of the knitted web, are removed from engagement with the cams and permitted to remain out of opera 
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tion while one or more courses of stitchés are being formed upon the cylinder needles 
only, after which the dial needles are re 
stored to the control of their cams and the 
knitting operation proceeds with the dial 
needles in action. By this means the sinker 
wales of the courses of stitches formed by 
the cylinder needles while the dial needles 
are temporarily out of action, after haying 
drawn their initial loops, will extend as bars 
across said loops, as shown in Fig. 19, and thus close the eyelet holes. 
. In the michine shown in Fig. 1 the needle 
cylinder, dial, and web holderringare sta tionary, and the various cam rings have ro tating or reciprocating movement imparted 
to them, but it will be evident that a reverse construction can be adopted without depart 
ing from the essential features of my inven 
tion, and in Figs. 17 and 18 I have illus 
trated such a modification long with other 
modifications of my invention. In the man 
chine shown in these figures of the drawing, 
1 represents the novable needle cylinder, 
which carries the dial 4", and to the latter 
is secured the web holder ring 12, the cylin 
der cam ring 3º- and dial cann ring 6" lieling 
fixedly secüred ton the bedl or (otlher immñv 
able member of the iaithine, and the web 

have, 

5 

holder can ring 14 being mounted upon the 
web holderring 12", and controlled by means 
of a dog 15 projecting between lugs 17 on 
the said camring 14", so that the latter can 
only have such movement as is necessary in 
order to properly time the action of the web 
holders in respect to the needles, in recipro 
cating or to-and-fro knitting, as usual. In 
this machine, also, the dial needles are put 
into and out of action in a manner different 
from that represented in Fig. 1. Each dial 
needle 5 has two butts 70 and 7), the upper butt 70 being adapted to be acted upon by 
the knitting cams 72 and 73, and the lower 
butt 71 being under control of lower cans 
74 and 5 on the can ring 6. There are as 
many of these cams 74 and 5 as there are 
sets or groups of needles in the dial, the 

70 

80 

jacks 18 of each group of needles being of 
a different length from those of the other 
groups, whereby the butts 71 are in different 
planes, one below another, and the sets of 

85 

cams 74 and 75 are in like different planes, 
in order that each set of such cams will act 
only upon its selected group of needles. The 
cams 74 aire liftinig cams and the cams 75 
are depressing cams, and each of them is 
???? or otherwise mounted, so that it can e readily moved. into or out of operative position. . . . . . 
Normally, that is to say when the dial 

needles are all out of action, the cams 74 

90 

95 

and 75 are all in the position shown by full 
lines in Fig. 18, but when it becomes neces 
sary to put a group of dial needles into ac 
is raised as shown by dotted lines, thereby 
acting upon the lower butts 71 of the corre 
???? needles to raise the same and bring their upper butts 70 into range of the knit 
ting cams 72 and 73, thereby forming upon 
these needles the initial loops of the widen 
ing wales. As soon as all of the group of 
needles, have becn thus raised, however, the 
cam 4 is restored to inoperative position, 
whereby the needles, put out of action by 
the clepressing can 75, can remain out of 
action during the formation of the barring 
courses by the cylinder needles, both cams 
74 and 75 being then raised to the positions 
shown by dotted lines, in order to restore 
the needles to action, and permit them to 
remain in action, one group of needles after 
another being thus acted upon until all of 
the widening needles have been rendered 
operative. In order to put the widening 
needles out of action again, both cams 74 
and 75 of each set are lowered to the posi tions shown by full lines, and permitted to 
renain in such position until another widen ing operation has to be perfrumed. 

.00 tion, the cam 74 corresponding to said group 
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Fig. 16 it lustrates in full lines the butts 
of the dial necilles when the latters are out 
of action, and also shows by dotted lines the position assunied by the fifts, when the 
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move the latter into and out of control of 
said knitting (le vices. 

2. A circular linitting incline having. in 
combination is a "ylindler indi dial - era 'l 
equipped, with a set of needles, thore i? title set being disposed at all inclite aingle it, re 
spect to those of the otluer set, and! lo! :-(ºts 
drawing stitches to the taaie face of the wel, 
a yarn guide, means for actuating the 
needles to cause them to knit, a series i? 
groups of levers, each controlling certain of 
the needles of one setto nuove tinen into and 
out of control of said knitting devices, and 
a plurality of rings each adapted to operate 
one of the groups of levers. 

3. A circular knitting machine having, in 
combination, a cylinder and dial, each 
equipped with a set of needles, those of one 
set being disposed at an acute angle in 
respect to those of the other set, a yarn 
cause them to knit, and means for operating 
needles of one setto piace them under or 
out of control of said knitting devices, said 
operating means having, as an element, a ring composed of independently operable 

ne direction as the parts upon which they act. 
4. A circular knitting machine having, in 

combination, a cylinder and dial, each 
??????? with a set of needles, those of one set being disposed at an acute angle in 
respect to those of the other set, a yarn 
guide, means for operating the needles to 
cause them to knit, and means whereby 
groups of needles of one set are operated 
to place them under or out of control of said knitting devices, Said operating means hav 
ing, as elements, needle controlling levers 
and a plurality of rings, each constructed to 
operate certain of the levers and to permit 
passage of the other levers without operat ing them. 

wel), a yarn guide, cams for actuating the 
need les ta case thema to knit, and means 
for perating the needles of one set to placc 
them inder or out of control of their knit 
ting cams, said means comprising a ring or 
ring segment divided longitiatinally and 
having, in each of its lecting faces, slots 
se ne slaalliw and se me deel, wherely opcn 
ings of clifferent depths are formed for the 
reception of the elements upon which the 
rings act, and means for moving the rings 
to cause them to act upon sch elements. 

7. A. circular knitting machine having, in 
conlinatiºn, a cylinder and dial, cach 
eclipped with a set of needles, those of 
(It set being disposed at an acute angle in 
respect to those of the other set, and both 
sits drawing stitches to the same face of 
the web, and means for knitting upon said 
needles to produce a shaped, seamless, tubu 
lar yy?elb, the u!(redle-au«:tuating dewices being 
so disposed that the wide web incedes act 
as the primary stitch-forming members of 
tle nachine. 

8. A circular knitting machine having, in 
combination, a cylinder and dial, each 
equipped with a sct of needles, those of 
cine set being disposed at an acute angle in . 
respect to those of the other set and both. 
sets drawing stitches to the same face of 
the well, and means for knitting upon said 
needles to produce a shaped, seamless, tubu 
lar web, said knitting devices having a re 
tracting can for the wide web needles in ad 
ance of the retracting can for the narrow 

well needles, and combined with a following 
lift cam, whereby the wide web needles act 
as the primary stitch-forming nembers of 
the machine, draw abnormally long stitches 

- and afterwird slaken tle Same. 
9. A circular knitting machine having, in 

combination, a cylinder and dial. each 
cquipped with a set of needles and both sets 5. A circular khitting machine having in diawing stitches to the same face of the combination a cylinder and dial, each 

equipped with a set of needles, those cf one 
set being disposed at an acute angle in re 
spect to those of the other set and both sets 
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drawing stitches to the same face of the 
web, a yarn guide, cams for actuating the 
needles to cause them to knit, and means for 
operating the needles of one set to place 
them under or out of control of their knit 
ting cams, said means comprising a ring or 
ring segment having slots, some shallow and 
some deep, for the reception of the elements 
upon which the rings' act, and means for 
moving the rings to cause them to act upon 

80 
said elements. 

6. A circular knitting machine having in 
combination a cylinder and dial, each 
equipped with a set of needles, thuse of 
one set being disposed at an acute angle in 
respect to fose of the otherse anfioti, 
Rets dravig stitches to the same face of the 

fabric, and web holders coöperating with 
needles of one set, and susceptible of being. 
retired from action. 

10. A circular knitting nachine having, 
in combination, a cylinder and dial, each 
cquipped with a set of needies, and bath sets 
drawing stitches to the same face of the 
fabric, and web holders coöperating with 
needles of one set and working in the same 
planes as certain of the needles of the other 
set, and susceptible of being retired from ac 
tion. 

11. A circular knitting machine having, 
in combination, a needle carrier and its 
needles, means for knitting upon the latter 
including web holders and devices for mov 
ing the latter into and out of action, and 
means for moving the web into position for 
engagement of the web holders therewith. 

12. A circular knitting machine having, 
in combination, a grooved needle carrier, 
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needles operating in sid grooves, means for 
knitting upón the needles, web holders oper 
ating above the partitions between the needle 
E; and means for moving said web holders into and out of said operative posi 
tion, whereby the knocking over of the 
stitches upon the needles is sometimes ef 
fected by the web holders and at other times 
by the tops of said partitions. 

13. A circular knitting machine having, 
in combination, a cylinder and a dial each 
equipped with a set of needles, those of one set being disposed at an acute angle in re 
spect to those of the other set, and means 
for knitting upon said needles to produce 
shaped, seamless, tubular web, the means for 
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operating the wide web needles being con 
structed to impart to the latter a non uni 
form draft which efects early closing of tle 
latches. - . 

14. A circular knitting machine having, 
in combination, a cylinder and dial each 
equipped with a set of needles, those of one 
set being disposed at an acute angle in re 
spect to those of the other set, and means 
for knitting upon said needles to produce 
shaped, seamless, tubular web, the means 
for operating the wide web needles being 
constructed to impart to the latter a quick 
latch-closing movement, and a quick knock 
ing-over movement with intervening pause. 

15. A circular knitting machine having a 
cylinder provided with needles, and a dial 
likewise provided with needles disposed to 
draw stitches to the same face of the fabric 
as the cylinder needles and occupying an 
acute angle in respect thereto, said cylinder 
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having grooves with intervening partitions 
whose upper corners are beveled or rounded: 

16. A circular knitting machine having a to 
cylinder provided with needles, means ? . 
knitting upon said needles to produce either 
a continuous tube or seamless heel and toe 
pockets, a dial provided with needles dis 
posed to drav stitches to the same face of 45 
the fabric as the cylinder needles and oc 
cupying an acute angle in respect thereto, 
means for knitting upon said dial needlesin 
conjunction with the cylinder needles, means for arresting such knitting operation upon 
the dial meeles at intervals, and web ??? 
operating in conjunction with cylinder 
needles, and susceptible of being retired 
from action. 

17. A circular knitting machine in which 55 
are combined narrow web needles and wide - 
web needles disposed at an acute angle in 

50. 

respect to one another and both drawing .. 
stifches to the same face of the web, an 
means for acting upon said needles, the re- 60. 
tracting cam for the wide web needles being 
in advance of the retracting cam for the nar 
row web needles, whereby the yarn for the 
stitches on the wide web } is drawn: 
against the inner sides of the latches or 65 
hooks of the narrow web needles. - 

In testimony whereof, I have signed my 
name to this specification, in the presence of 
two subscribing witnesses, 

ROBERT W. SCOTT. 
Witnesses: 

HAMILTON D. TuRNER, 
KATE A, BEADLE. 


