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KNITTING MACHINE AND PROCESS OF PRODUCING SPLIT-FABRIC. 

Application filed September 25, 1922. 

To all whom it may concern: 
Be it known that I, RoBERT H. LAWSON, 

a citizen of the United States, and a resi 
dent of Central Falls, in the county of Provi 

5 dence and State of Rhode Island, have in 
vented an Improvement in Knitting Ma 
chines and Processes of Producing Split 
Fabric, of which the following description, 
in connection with the accompanying draw 

10 ings, is a specification, like characters. On the 
drawings representing like parts. 
This invention relates to knitting mal 

chines and processes for producing split 
fabric, and more especially to circular auto 

15 matic knitting machines adapted to split 
foot hosiery and to processes for producing 
split foot hosiery. 

In order that the principle of the inven 
tion may be readily understood, I have dis 

20 closed in the accompanying drawings mech 
anism constituting an embodiment of my 
invention and by which mechanism the proc-, 
ess of my invention may be practised, and 
the fabric thereof be produced. In said 

25 drawings 
Fig. 1 is a front elevation of a circular 

knitting machine embodying the invention 
and whereby my process may be practised 
and my fabric be produced; d 

Fig. 2 is a side elevation of said machine; 
Fig. 3 is a plan view of the machine; 
Fig. 4 is a front elevation upon an en 

larged scale of the knitting head of the ma 
chine; 

Fig. 5 is a section upon the dotted line 
5-5 of Fig. 4; 

Fig. 6 is a detail in vertical section through 
the central portion of the secondary knitting 
cams and through the latch ring or support, 
and showing the two sets of yarn guides or 
fingers, the needle cylinder being shown in 
dotted lines; 

Fig. 7 is an inside elevation of the sec 
ondary cam set and associated parts: 

Fig. 8 is a side elevation of means for 
moving a portion of the guard cam; 

Fig. 9 is a view in side elevation of means 
for elevating the jacks preparatory to cer 
tain split. Work: . . . . . . . . . . . 

Fig. 10 is a somewhat diagrammatic rep 
resentation of part of a stocking and indi 
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Cating the manner in which the high splice is 
knitted by split work; 

Fig. 11 is a development of the various 
cams for actuating the needles and the jacks, 
said cams occupying their proper positions 
for circular, knitting. 

Fig. 12 is a view similar to Fig. 11, illus 
trating the various cams in position for cer 
tain split work: 

Fig. 13 is a view similar to Fig. 12, the 
cans being in position for split work, with 
the cylinder moving in the forward direc 
tion; 

Fig. 14 is a view similar to Fig. 13, but 
With the cylinder moving in the reverse di 
rection; 

Figs. 15 to 20 are diagrammatic sections 
upon Substantially the line 5-5 of Fig. 4, 
but omitting all unnecessary parts and rep 
resenting Successive stages in the knitting of 
the high splice or other reinforced or con 
trasting area by split work; 

Fig. 21 is a side elevation of jacks used 
respectively for the short, butt and long butt 
needles; 

Figs. 22 and 23 are diagrams indicating 
the arrangement of needle sets: 

FigS. 24, 25 and 26 are diagrams indicat 
ing the action of the needles and the jacks in 
split work; 

Fig. 27 is a transverse section through the 
machine (omitting certain parts) and indi 
cating an arrangement preferably employed 
when the knitting of the stocking is begun 
at the toe: 

Fig. 28 is a plan view; and Fig. 29 a side 
elevation of One of the cams and jack nar 
rowing pickers preferably used when the 
knitting is begun at the toe: 

Figs. 30 and 31 are views similar to the 
right hand portions of Figs. 13 and 14, re 
Spectively, but showing a slightly modified 
form of my invention: 

Fig. 32 is a transverse section through two 
jack pickers used in that modified form of 
my invention shown in Figs. 30 and 31; and 

Fig. 33 is a view similar to Fig. 10, but 
indicating the manner in which the high 
splice or the like is formed when using that 
form of my invention shown in Figs. 30 
and 31. 
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My invention, while applicable to the pro 
duction of numerous fabrics as well as to 
various parts of hosiery, more particularly 
relates to means for producing reinforced or 
contrasting areas in hosiery, Such, for ex 
ample, as high splices of triangular or other 
suitable shape by means of split work, and 
to a method or process by which such rein 
forced or contrasting areas are produced as 
well as to such fabric. I shall herein dis 
close mechanism whereby this result is ac 
complished. Such mechanism may be used 
with many different types of knitting ma 
chines. I will, however, without limiting 
myself thereto, disclose the same as used in 
connection with a circular knitting machine 
of the so-called Banner type and organized 
for producing split work, but not in itself 
capable of effecting the production of a re 
inforced or contrasting area having non 
parallel sides, to which latter feature my 
invention is more particularly directed. 
I will first describe in necessary detail a 

circular knitting machine for producing a 
stocking of split work and will then dis 
close the fundamental changes therein and 
with which my invention is particularly con 
cerned. 
The knitting machine herein disclosed, 

but to which my invention is in no wise 
limited, embodies the characteristics of the 
so-called Banner machine fully disclosed in 
the U.S. patent to Hemphill, No. 933,443, 
dated September 7, 1909. Said machine has 
a frame within which is mounted a needle 
cylinder 2 preferably, although not neces- . 
sarily revoluble, and a non-revoluble cam 
carrier 3 having an annular portion or 
ledge 4. Mounted in the frame 1 is a main 
shaft 5 carrying suitable pulleys 6, 7, 8, 
respectively employed as quick speed, slow 
speed and loose pulleys. A pattern shaft 9 
is mounted in said frame and has thereon an 
appropriate cam or pattern drum 10. Upon 
said pattern drum is a peripheral rib or cam 
11 which engages with a follower 13 carried 
by a pivoted clutch shifting lever 14 con 
nected with the usual clutch for shifting 
from reciprocating to rotary driving instru 
mentalities, and vice versa, Said latter in 
strumentalities being well known features 
of said Hemphill patent, and for further 
information concerning the same reference 
may be had thereto. The follower 13 is 
adapted to travel through cross slots 12 
from one side of the rib 11 to the other so 
as to effect the shifting of said clutch mem 
ber. One of said cross slots is shown in 
Fig. 1. 
By means of the mechanism just de 

scribed the needle cylinder 2 is adapted to 
be given at certain times in the knitting 
operation a continuous rotary movement, as, 
for example, during the knitting of the leg 
of the stocking, while at other times said 
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cylinder is given a to and fro or reciprocat 
ing movement not only during the knitting 
of the heel and toe pocket of the stocking, 
but also during the knitting of a portion 
of the ankle, and particularly that part 
which includes the high splice and also dur 
ing the knitting of the foot, although, as 
stated, the disclosed embodiment of my in 
vention pertains more particularly to the 
knitting of the high splice by a reciprocat 
ing movement, whereby through the forma 
tion of suture seams at opposite sides of the 
stocking a reinforcing or contrasting area is 
presented, said suture seams being desirably, 
and as herein disclosed, along lines which 
are non-parallel to the Wales of the fabric; 
and as herein shown are along lines crossing 
a series of consecutive Wales of the fabric. 
As hereinafter more fully disclosed said 
Suture lines are or may be at one end in 
proximity to each other and they slope in 
opposite directions at desirably substan 
tially equal angles, whereby in the particu 
lar embodiment herein disclosed a generally 
triangular area is bounded on two sides 
thereby. In accordance with my invention, 
the reinforced or contrasting area may be 
at the back or the front of the stocking, and 
may be of triangular or other suitable shape 
involving the production of non-parallel 
suture lines, as hereinafter more fully set 
forth, and the fabric, if a stocking, may be 
commenced at either end, as, for example, 
the top of the leg or the top of the toe. 
Depending upon whether the stocking is 

commenced at the top of the leg or at the 
toe of the stocking, said suture lines either 
commence or terminate in proximity to each 
other in the illustrated embodiment. I will 
more particularly describe that embodiment 
Of the invention wherein the knitting is be 
gun at the top of the leg, in which case said 
suture lines 
ing or contrasting area is not quadrangular 
in shape) commence in suitable proximity 
to each other and diverge either in straight, 
culved or irregular lines and desirably at 
equal angles or symmetrically (though not 
necessarily symmetrically), whereby a re 
inforced or contrasting area is produced, 
which is bounded on two sides by said two 
Sulture lines. In the disclosed embodiment, 
of the invention said suture lines are 
straight but inclined, thus crossing a series 
of Wales. - 

The means whereby such suture lines are 
produced will be hereinafter more fully set 
forth. 
The can plate 3 has provisions for a 

limited vertical movement, the same being 
herein mounted upon the usual cam slide 15, 
itself mounted for vertical movement in said 
frame 1 and carrying at its lower portion 
cam follower's 16, 17, 18, adapted to engage 
ribs upon a cam 19 mounted upon and adapt 
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ed to turn with the pattern shaft 9, said calm 
being adapted to move said cam slide up 
or down to vary the length of the loops dur 
ing the knitting of the leg and other portions 
of the stocking. 
My invention may be practised upon either 

a latch needle or a spring beard needle ma 
chine, but merely for convenience of de 
Scription, I shall refer to certain features 
more particularly pertaining to latch needle 
work, such, for example, as the latch ring, it 
being understood that I may employ spring 
beard needles in which event a suitable sup 
port preferably in the form of a partial 
ring, would be substituted for the latch ring. 

ere in a latch ring 20 is pivoted at one 
side of the machine upon an upright post 
21 by a pivot pin 23 and yieldingly engag 
ing the under side of said latch ring is a 
Spring actuated foot 24 mounted in said 
post 21 and adapted to exert a yielding up 
Ward pressure against said atch ring, which 
under normal conditions is locked in its op 
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erative position against the standard 22 by 
a latch 25 engaging a pin 26 upon said latch 
III.g. 
The needles shown in the present, embodi 

ment are of the latch needle type, but as 
hereinbefore stated, spring beard needles 
may be used within the scope of my inven 
tion. The needles, of whichever type em 
ployed, are arranged in a circular series and 
are of a number consistent with the diameter 
of the work to be performed upon the ma 
chine. These needles are divided into two 
substantially equal sets, one set here having 
what are known as long knitting butts, while 
the other set has the usual short knitting 
butts, said long butt needles, also termed in 
step needles, being adapted to be withdrawn, 
preferably by elevating them at suitable 
times in the operation of the machine by the 
usual instep cams 27, 28 (as shown in Fig. 4). 
Said cams 27, 28 are mounted upon a slide 
29 arranged to slide vertically in a standard 
30 secured to the cam plate 3. Appropriate 
movement is imparted to said slide by a bell 
crank lever 31 pivoted at 32 to a part of 
the standard 30, one arm of said ever be 
ing connected with said slide 29, the other 
arm being connected at 33 with a link 34 
extending to and having connection at 35 
with the upper end of the clutch shifting 
ever 14. Said connections are such that 
when said clutch shifting lever 14 is in the 
position for rotary knitting, the cams 27, 
28 will be in their lowermost or depressed 
positions, and when said lever 14 is in a 
position to effect to and fro or reciprocating 
knitting, said cams 27, 28 will automatically 
be moved to the upper positions and there 
by effect the withdrawal of the instep or 
long butt needles whose butts are arranged 
to engage said cam 27 and be elevated there v. 

by, said cam 27 being far enough from the 

EB 

face of the needle cylinder to engage only 
the long butts permitting the short butts to 
pass without interference. The cam 28, 
however, is placed close up to the cylinder 
So as to engage either long or short butts 
which happen to be in their elevated posi 
tions when said cam 28 and the cam 27 are 
depressed. 
Mounted upon the cam plate 3 with the in 

step cams is a can block 36 arranged to slide 
radially with respect to the needle cylinder 
between suitable angle plates at opposite 
sides of said block and secured to the cam 
plate 3. A spring 38 is interposed between 
Said cam block and a suitable fixed abut 
ment 39 and constitutes means yieldingly 
to maintain said cam block in its opera 
tive position with respect to the needle 
cylinder. Said cam block 36 herein consti 
tutes the support for what are termed the 
primary knitting cams of the machine, and 
herein consisting of the usual stitch cams 40, 
41, a lower central guide cam 42 and an up 
per central guide cam or member 43. The 
inner faces of the cams 40, 41, 42, 43 are con 
caved and lie normally in the plane coincid 
ing with the outer face of the needle cylinder 
2, said cams being withdrawn from this posi 
tion only when it is desired to level the needles 
for transferrng or when it is desired to with 
draw said cams to get at the needles of the 
cylinder for the purpose of withdrawing or 
replacing needles. The usual meansen 
ployed in the Banner machine for either 
manually or automatically retracting the 
can block 36 for the purpose just described 
may be and herein are employed, said means 
consisting of a hand lever 44 pivoted at 45 
to the standard 22, said lever being connected 
by a link 46 with the can block 36. Automati 
cally to retract said cam block the means 
herein shown consists of a link 47 extend 
ing from one arm of the lever 45 down 
wardly to and into engagement with a cam 
lever 48 arranged to cooperate with a suit 
able rib 49 upon the face of the pattern drum 
10. The withdrawing of said can block 36 
also serves to rock the latch 25 which has 
an end engaging the rear end of said cam 
block, and this disconnects said latch from 
the pin 26, thereby permitting the latch ring 
to be moved upwardly by the spring foot 24. 
The cam block 36 is also provided with a 
pair of narrowing picks 50, 50 pivoted upon 
said block in a mannel characteristic of said 
Banner machine and arranged to operate in 
the usual manner. 
The said latch ring 20 is also provided 

with the usual supply of yarn levers indi 
cated generally at 51 in Fig. 1, and herein 
five in number, and hereinafter referred to 
as the primary yarn guides. Said levers 
are desirably operated in the usual manner 
from the pattern drum 10. Also supported 
upon said latch ring is a supporting arm 
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52 for the usual yarn clamping and yarn 
Cutting devices for the primary yarns, said 
devices being omitted from certain figures 
for Sake of clearness and because not con 
stituting any part of the present invention. 
They are, however, preferably of the Isla 
type and are operatively connected with the 
pattern shaft to operate automatically with 
the changing of the yarn. 
The needle cylinder is provided with the 

usual web holder bed 57 shown in Fig. 2, 
and surmounted by the Web holdier can ring 
58 of the usual Banner construction and 
having lugs 59 to engage the latch ring 20 
so as to effect relative no veinent between 
said cap ring and the sinkei bed ring, all of 
which parts being operable in the lisual 
manner, require no further description. 
The parts hereinefore described by ref 

erence numeral are generally common to the 
13anner type of knitting machine and are 
operated automatically from the pattern 
shaft 9 by pattern mechanism generally in 
dicated by the numeral (30 in Fig. 1. 
Inasmuch as an important and indeed the 

main object of the invention is to provide a 
machine for knitting split fabric with Suture 
lines characterized as hereibefore Set forth, 
a secondary set of knitting cans is provided, 
which set is indicated generally at 61 in Figs, 
11 to 14. This set of knitting cams prefer 
ably includes a pair of Stitch. cams 62, 63, 
a lower guide cam 64, and an upper guide 
cam 65, said upper guide cann (35 being all 
tomatically radially noved at suitable times 
as hereinafter disclosed for permitting re 
ciprocation of the needies. There is also 
provided upper guard cam 66 for the upper 
guide cam 65, said guard can 66 being sta 
tionary. The inner faces of Said several 
cams are concaved and are arranged nor 
mally to lie in a plane substantially coin 
ciding with the plane of the Outer face of 
the needle cylinder, which plane also coin 
cides with the plane of the inner faces of the 
cams of said primary Set. Appropriate Sup 
porting instrumentalities are provided for 
said secondary knitting cams to maintain 
Such cams in substantially the Same horizon 
tal plane as are the primary knitting cams, 
whereupon certain needles including those 
with long knitting butts will be actuated 
during the knitting of certain parts of the 
stocking or at substantially the same time 
that other needles including the regular 
short butt needles are acted upon as herein 
after stated. 
Said secondary cams may be adjustable 

vertically with respect to the primary cams 
in order to provide perfect alignment be 
tween the two and for this purpose said sec 
ondary cams are mounted upon a plate 67 
which is attached to a slide 68 adjustably 
arranged to move vertically in a bracket 69 
which is secured to the frame 1 by screws 70. 
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The bracket 69 is shown in the form of a 
chaniel within which the slide 68 moves and 
screws extend through slots in the bracket 
into Sc : cil engagement with the 

ing said side in 
ete nined adjusted relation with the 

suitable means such as a screw 
2 is provided to move the slide relatively 

to the tracket, said Screw having an en 
gage neit with a laterally projecting por 
tion 3 of the tracket. Silic screw is held 
in position by a check at 74. 

preferably move the secondary knitting 
cams radially of the needie Slide to with 
draw them to positions wi they will not 
act upon needle butts, as, for example, when 
the needles are to be levelled for transfer 
ring, or when the needles inay have become 
caught ol' are to be 'epiaced by hand. For 
this Jilliose the Stitch cais 62, 63 and the 
lowe: guide can 64 are nounted on a cam 
block 75 shown in figs. 6 and , said block 
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being arranged to side upon the plate 67 . 
and being yieldingly maintained in oper 
ative position by Springs it interposed be 
tween it and an abutment or blacket, 78. 
Said can block 5 is capable of manual as 
Well as automatic retraction. For automati 
cally retracting said cam block 75, a lever 

a 79 is provided, pivoted at 80 to the under 
side of the plate 67. One end of said lever 
is adapted to engage the side nearest the 
needle cylinder, of a pin 81 depending from 
the under side of the can block 75, said pin 
being arranged to work within a slot formed 
in the plate 67. The opposite end of the 
lever 79 is connected by means of a link 82 
with an arm 83 attached to the link 46 here 
in before referred to as constituting a part 
of the means for retracting the primary cam 
block. 
There are occasions during the operation 

of the machine when it is desirable to re 
tract the upper guide cam 65 froy its oper 
ative position independently of the can 62, 
63, as, for example, when return reciproca 
tion is to be made in the knitting of split 
work. For this purpose said cam 65 is slid 
ably mounted in the can block 5, said can 
having a radially extending projection 84 l 
adapted to slide in a suitable groove in the 
top of the can block. Said cann 65 is so 
mounted that it may be withdrawn either 
manually or automatically, but preferably 
automatically and herein by means con 
nected with the quadrant of the machine. 

For this purpose there is provided a lever 
86 shown in Figs. 6 and S, said lever being 
pivoted at 87 upon the framing and con 
nected at its lower end 88 to a link. 89 itself 
connected at 90 with a lever arm 91 fast 
upon a shaft 92. Also fast upon said shaft 
is a lever arm 93 connected at 94 to a link 
95 pivoted at 95 to a lever 95 having a 
flange 95°, which is adapted to be struck 
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955 is provided acting normally to elevate 
the longer end of said lever 95 by rocking 
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alternately by lugs 95 and 95° upon a collar 
95 on the shaft of the quadrant. A spring 

the same upon its pivot 95. 
are such that toward the end of each stroke 
of the quadrant the guard cam 65 is moved 
out and again returned, so as to permit the 
butts of the elevated needles passing by said 
cam without being depressed into knitting 
position, as indicated clearly in the diagram 
(Fig. 24). 
The shaft 92 may be and desirably is pro 

vided with means for withdrawing the cam 
65 during heel and toe work, but such move 
ment does not interfere with the described 
withdrawal of the cam 65 during split work. 
When an auxiliary or secondary set of 

cams is employed for split work, means must 
also be provided to feed yarn to the needles 
that are actuated by said auxiliary or sec 
Ondary set of cams. Hence a secondary yarn 
guide 97 is provided upon the latch ring 20 
in a position appropriate to said secondary 
knitting can set, and herein substantially 
diametrically opposite to the primary knit 
ting cans. The secondary yarn guide 97 
is in the form of a lever pivoted at 98 to 
the latch ring, and the free end of said yarn 
guide is arranged to move in a suitable slot 
99 in the latch ring. 
The purpose of the secondary cams, as 

previously stated, is to function certain of 
the needles during the knitting of split 
fabrics and where the formation of such fab 
rics is limited to a certain portion of the 
knitted article, as, for example, the ankle 
portion and the foot of a stocking, the sec 
ondary yarn guide 97 must be moved into 
and out of its operative position when said 
Secondary knitting cams are moved into and 
out of their operative positions. Preferably 
said yarn guide 97 is arranged to operate 
automatically with the upper guide cam 65 
which controls the operation of said second 
ary cams. Herein the yarn guide 97 is 
shown as provided with an extension 100 
having a cam surface 101 on its under edge 
to be engaged by a lever 102, itself pivoted 
at 103 to the bracket 78 and having a lateral 
projection extending underneath said exten 
sion 100. The lower end of the lever 102 is 
connected through link 105 with the lever, 
86. Therefore any movement of the lever 
86 to move the cann 65 will effect a similar 
movement of the yarn guide 97; that is, if 
the cam 65 is retracted from its operative 
position, the yarn guide 97 will be raised to 
its inoperative position, and vice versa. 
To insure the proper engagement of the 

long butts of the needles with the cams 65, 
the guard cam 66 is mounted directly above 
the cam 65 and is provided with cam sur 
faces 66 at opposite ends thereof to cause a, 

deflection of the needle butts if they are too 
high to strike the cam 65, and said guard 
came 66 is shown as supported upon the 
bracket 78 by means of a rod 106 extending 
rearwardly from the cam into engagement 

The construction and operation of parts. with the bracket and within which it is 
secured by screws 107 as shown most clearly 
in Fig. 6. - 
The usual widening pickers 108, 109 (see 

Fig. 3) for acting upon certain needles, are 
pivotally mounted upon the bracket 78 with 
their operative ends capable of cooperation 
with the cam 63, 64, and means preferably 
of the usual type are provided for holding 
said pickers in their inoperative positions 
when narrowing and widening Operations 
are not to be performed. Herein these 
means consist of a stop plate 110 that is ar 
ranged to engage the arms of the pickers 
108, 109 to depress said arms. To control 
the stop plate a bracket 111 is provided to 
which said plate is attached, said bracket 
being mounted at the upper end of a rod 112 
vertically movable in the bracket 67. The 
lower end of said rod 112 is operatively con 
nected with a lever 113 shown in Fig. 1 as 
pivoted at 114 to the under side of the frame 
1 and operatively connected by means of a 
link 115 and a cam lever 116 with the cam 
surfaces 117 formed upon the cam 19. 
Arranged at the back of the needle cylin 

der between the primary and secondary sets 
of cams is a switch cam 127 which may be 
of usual construction and is arranged to en 
gage only the long knitting, butts and then 
only when the needle cylinder is traveling 
in a reverse direction, whereupon the said 
butts will be moved upwardly to the idle 
level. 
When the butts of the needles are passing 

in the opposite direction, namely, forwardly 
and along the usual channel for circular 
knitting, the long butt needles will engage 
said switch cam and throw the same up 
without changing the position of said 
needles. For this purpose the cam 127 is 
provided with a shaft 128 in a suitable 
bracket and has a spring for normally hold 
ing the switch cam in the position shown 
in Figs. 11 and 12. 

In machines for producing split work as 
heretofore constructed, the needles have been 
divided into two groups equal or substan 
tially equal in number, and those two groups 
have each been composed of a fixed and un 
varying number, so that the suture lines or 
seams at opposite sides of the stocking or 
other fabric were substantially parallel with 
the wales and did not cross the same in the 
manner herein set forth. In accordance 
with my invention and referring for clear 
ness of description to the specific embodi 
ment of the invention herein illustrated, I 
provide two sets of needles which are re 
spectively to work upon opposite parts of a 
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stocking or other fabric in split Work, but 
I automatically transfer certain needles 
from one of Said sets to the other as the 
work progresses, so that the number of 
needles in one group is increased from time 
to time, and the number of needles in the 
other group is correspondingly decreased. 

0. 

15 

designs to be produced. In the event that 
20 

30 

This result or action desirably effect all 
tomatically, and referring for clearness and 
couvenience of description to the manufac 
ture of stockings, place certain of the 
needles, as, for example, the long butt or 
instep needles, in one group, and also place 
in the same group, a certain number of the 
short, butt needles, leaving in the Second 
group only the remaining short butt needles. 
The numbers in the two groups obviously 
may differ in accordance with the different 
the article being knitted is a stocking and 
assuming that the reinforced or contrast 
ing area thereof is a high splice of triangular 
form, the needles in the group which knits 
said high splice will at the commencement 
of the high splice be limited to a few in 
number, as, for example, about four. As 
the knitting of the reinforced or contrasting 
area in the assumed instance a triangular 
high splice-proceeds, the number of needles 
in the smaller group is constantly increased 
by additions at each end of the group from 
the larger group. 

35 

lf the reinforced or contrasting area is to 
be at some other part of the stocking than 
at the high splice area, obviously the group 
ing of the needles should be different from 
that of the specific instance recited, and the 
number of needles in each group would obvi 
ously depend upon the configuration of the 
reinforced or contrasting area. 
period when needles are transferred from 
one group to the other and the number that 
are so transferred from time to time depend 
upon the configuration of the reinforced or 
contrasting area. For example, such area 

... may have opposite sides with straight slop 
ing lines which are either symmetrical or un 
symmetrical with respect to each other, and 
said lines or one of them may be curved or 
may be irregular. In all cases, however, the 
lines or at least one of them are non-parallel 

5 5 

with the Wales of the fabric, so that such 
line or lines, cross a series of consecutive 
Wales of the fabric. 

the top of the leg or at the toe, and I will 
describe as the preferred method of manu 
facture, the knitting of the stocking be 
circular knitting proceeds in the ordinary ginning at the top of the leg, in which case 
manner down to the commencement of the 
reinforced or contrasting area which for 
clearance of description and as a concrete 

65 example will be referred to as a high splice. of triangular form, the apex being upward 

of the stocking. 
needles for the first reciprocation of split 

Also the 

The stocking may be commenced either at 
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and substantially at the back median line 
In such instance, the 

work are divided into two groups, One group 
consisting of all the long butt or instep 
needles and all the short butt or heel needles 
excepting the minimum number at the back 
of the ankle, as, for example, four, and the 
second group consisting of said minimum 
number of needles. . . . 

In order to effect the autoimatic knitting 
of the stocking in the manner herein dis 
closed and having a reinforced or contrast 
ing area, and in the event that the stocking 
is commenced at the top, it is necessary to 
provide means automatically to transfer 
needles from one group to the other. While 

80 

various means may be provided for the pur 
pose, preferably provide means which I, 
will now specifically describe without limit 

In the disclosed em ing myself thereto. 
bodiment of the invention none of the long 
butt or instep needles is at any time trans 
ferred to the other group, but the number 
of needles in the smaller group, which knits 
the high splice, is constantly augmented, al 
though obviously in other embodiments of 
the invention, the reverse may be the case. 
Therefore in the disclosed embodiment of 
the invention I provide a jack underneath 
each of the short butt needles, which oc 
cupy one half the entire circle of needles, being desirably equal in number with the 
long butt needles, each said jack being posi 
tioned in the needle groove of that needle 
and being wholly distinct therefrom and 
movable independent thereof. One of said 
jacks is shown at 130 in Fig. 21. Said jacks 
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for the short butt needles may be of any 
suitable form, but are preferably short as 
shown and are provided with butts 3i. I 
also desirably place under each of the long 
butt needles what may be termed a “dummy 
jack, as indicated at 132 in Fig. 21, said “dummy' jacks having butts 133 preferably 
of the same length as the butts 131. The 
dummy jacks are desirably longer than the 
jacks under the short butt needles, but other 
embodiment of the invention. Each dummy 
jack is placed in its groove beneath its long 
butt needle and is wholly distinct therefrom, 
and is movable independently thereof. 

105 
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wise do not differ therefrom in the disclosed 
ll 5 

The main purpose in providing the dum 
my jacks is to prevent the means which 
transfer the jacks from an upper level to a 
lower level for the purpose of transferring a 
needle from one group to another, from act 

120 

ing upon the jacks under the short butt. 
needles at each side of the machine next to 
the long butt needle at such side, which 
would result if a gap were left in the jack 

125 

circle where the long butt needles are lo 
cated. 
dummy jacks any suitable means for ac 

I may therefore substitute for said, 
130 
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complishing the same result, and may, 
for example, substitute therefor a hali ring 
co-extensive with said jacks and secured to 
the needle cylinder to prevent, action by 
the selecting means upon the Wrong jacks 
for the short butt needles. - - - 

Assuming the stocking to commence at 
the top of the leg and the reinforced or con 
trasting area to be a tapered high splice of 
the form of an upright triangle, the kihitting 
proceeds in the usual manner for circular 
work and the butts of all the jacks ride in 
their travel through horizontal grooves in 
the faces of certain cams which are employed 
to act upon said jacks during split work. 
Certain of said cams are indicated at 134, 
135. 136 in Figs. 11, 12, 13 and 14. The 
horizontal grooves at the inner faces of 
said cams are respectively shown at 137, 138, 
139, being at the base thereof. During cir 
cular work the butts 131, 133 of the jacks 
merely pass idly through said grooves and 
consequently the jacks all remain down. 
Preliminary to the commencement of cer 
tain split work, it is necessary to elevate the 
jacks so that their needles may be brought 
into the upper level with the long butt 
needles, said upper level being more fully 
referred to in the description of Figs. 13 
and 14, it being noted that preliminary to 
beginning reciprocating Jinitting, all the 
long butt needles are elevated by cam 27. 
For this purpose any suitable means may 
be provided but preferably I employ a cam 
140 indicated in Figs. 15 to 20, and elsewhere 
and also shown in Fig. 9, where I have 
represented one form of means for operating 
the same, and which I will now describe 
without limiting myself to such means. 
The said can 140 is provided with a 

radially extending stem or slide portion 141 
adapted to move in a suitable radially ex 
tending stationary guide 142, and which at 
its upper face is suitably slotted or formed 
to permit the connection to said slide pol 
tion 141 of a link 143, by means of a screw 
44. Said link is connected at 145 to an 
arm 146 of a lever pivoted at 147, and hav 
ing an arm i48 to which is pivotally con 
nected at 149, a link or rod 150 that in turn 
is pivotally connected at 151 to the arm 152 
of a lever pivoted at 153 and having a toe or 
end 154 adapted to rest upon a peripheral 
cam li55 mounted fast upon the pattern cam 
shaft 9. The toe 154 is held against the 
peripheral cam J.55 by a suitable spring 156. 
Also fast upon said camshaft 9 is the usual 
stop motion wheel 156 having thereon a pro 
jection 157 adapted at the proper time to 
be struck by a kicker 158 fast upon the 
rocker shaft 159 whereon is fast the usual 
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quadrant 160 by which reciprocating motion 
is conveyed to the needle cylinder during 
split work and for heel and toe work. 
The construction and arrangement of 

IZ. 

parts are such that when the can shaft 9 
is moved forward in changing to recipro 
cating work, the toe 154 drops into the de 
pression 161 thereby moving the cam 140 
in, and elevating all the jacks to the upper 
level. When the quadrant 160 is at the 
full limit of its backward stroke on the 
first reciprocation the kicker 158 moves the 
disk 156, and thereby the entire set of 
drums on the shaft 9 far enough to cause 
the toe 154 to ride out of the depression 
161, thereby moving outward the cam 140. 

It will therefore be clear that the cam 
140 is thrown radially inward while the 
knitting is still on circular work, but just 
at the beginning of split work and as the 
needle cylinder is moving contraclockwise 
as indicated in Fig. 15. Said figure is in 
tended diagrammatically to indicate the op 
eration of the parts at this time. 

Inasmuch as it has been assumed for 
clearness of description that the stocking 
is commenced at the top of the leg. I, at 
each stroke of reciprocation (after the cam 
140 has functioned) act by a widening ac 
tion to throw down a jack pertaining to a 
needle at the back of the leg of the stock 
ing, so that upon the next stroke said needle 
will function with the other group of neo 
dles which include the needles at the back 
of the stocking. v 

It will be understood that in split work 
as ordinarily practised the long butt nee 
dles knit at that side of the machine hav 
ing the single yarn guide 97 (auxiliary 
side) and that the short butt needles knit 
at the opposite side of the machine. namely, 
that having the group of yarn guides 51 
(regular side), it being also understood 
that the two short butt needles which stand 
respectively at the two ends of the short 
butt Series function as suture needles, by 
acting with both sets. 
In the present organization this arrange 

ment is continued so that the long butt 
needles knit at the side having the yarn 
finger 97 (auxiliary side) and the other 
group of needles knit at the side having 
the group of yarn fingers 51. In the present 
organization when a jack is at the upper 
level, the needle pertaining thereto knits 
with the long butt needles at the long butt 
needle side, that is, at the side where is 
positioned the yarn finger 97. In order to 
effect the automatic transfer of a needle 
from time to time from the larger group 
into the smaller, I pick down one jack at 
each end of each reciprocation during split 
work-that is, during the formation of the 
reinforced or contrasting area.-and this 
converts the needle of that iack into a short 
butt needle, so that it knits at the short 
butt needle side, namely, that where the 
group of varn fingers 51 is located. 
The widening means which I employ to 
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widening 
block 164 shown in the several diagram 

8 
throw down from time to time the jacks of 
certain needles so that they thereafter knit 
at the short butt side, namely that where 
the yarn fingers 51 are located (regular 
side), may be of any suitable nature. Pref 
erably such widening means consists of two 

pickers 162, 163 mounted upon a 

matic Figures 15 to 20 inclusive, as well 
as being indicated in Figs. 11 to 14 and 
elsewhere. The said pickers 162, 163 act 
only upon the jacks or certain of them and 
are herein for clearness of description termed 
jack pickers. They may be of the gen 
eral character of the needle widening pick 
ers of the Banner machine, but are desir 
ably shorter and smaller and their inner 
ends are notched as indicated at 165, 166, 
to engage the butt of a single jack at a. 
time. If a reinforced or contrasting area. 
of unsymmetrical form be desired, I may 
so construct the notches of the said two 
jack pickers that one of them picks down 
one jack at a time and the other picks 
down two jacks at a time, as indicated in 
Figs. 30, 31 and 32 wherein the jack picker 
163 acts on two jacks simultaneously, there 
by making the fabric shown in Fig. 33. 
As shown in the other figures of the mech 
anism, however, each of said iack, pickers 
picks down a single jack only at a time. 
I have thus provided jacks for the needles, 
and especially for certain of the needles 
and herein the short butt needles, eachiack 
being separate and independent from the 
needle pertaining thereto, but mounted in 
the groove of said needle and normally re 
taining the position lengthwise of the 
groove in which it is placed either by the 
cams which elevate the same or the pickers 
or other means which depress the same. I 
thus provide jacks in two levels in the op 
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eration of the machine with means to move 
the jacks from one level to another. This 
is a characteristic feature of my invention, 
and I claim the same broadly. 

In Figs. 15, 16 and 17, I have diagram 
matically indicated the action of the main 
parts during the first stroke of reciproca 
tion in split work. In Fig. 16, the cam 
140 has been thrown in just as split Work 
is to begin, and in Figs. 16 to 20, the sub 
sequent movements are indicated during 
said first stroke of reciprocation in forming 
split work. 

It will be understood that in split work 
the instep needles which do not knit at the 
side of the machine having the yarn fingers 
51 (main side) are elevated too high at that 
side to knit, and at the opposite side of the 
machine where the yarn guide 97 is located, 
the needles which do not there knit are de 
pressed too low at such side as is customary 
in the formation of split work. I prefer 
ably follow this practice but vary the num 

ing the yarn finger 97. 
needles function as long butt needles at the 
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ber of needles in the two groups to effect 
the formation of the reinforced or contrast 
ing area, it being pointed out that Stich rein 
forcement or contrast arises from the fact 
that at the heel side yarn fingers 51. I intro 
duce a yarn which differs in color or in 
weight from the active yarn at the opposite 

7) 

side, or I may introduce through the said 
heel side yarn fingers 51 a plurality of yarns 
including the regular knitting yarn and an 
additional or reinforcing yarn. 
The throwing in of the cam 140 elevates the 

jacks so as to elevate the short butt needles 
to the level of the long butt needles. On 
the last stroke of circular work, which is in 
a contraclockwise direction as indicated in 
Figs. 16 and 17 no needle is or need be 
thrown up. On the first stroke of recipro 
cating work, as represented in Fig. 18, a 
needle is thrown up by an upper or needle 
narrowing picker on what may be termed the 
far side of the machine viewing Figs. 15 to 
20, or viewing Fig. 3. This may be regarded 
as the needle indicated at A in the diagram 
Fig. 22 where I have indicated the half cir 
cle of long butt needles, and the half circle. 
of short butt needles, the latter, however, 
being in two groups between which is a gap 
in the upper level in which gap the needle 
A occurs, and said needle A together, with 
the adjoining needle whose jack was de 
pressed on the preceding stroke act at this 
time as Suture needles at other end of the 
gap, the way in which the suture needles are 
caused so to act, being pointed out herein 
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100 
after. It may be here stated that the rais 
ing of said adjoining needle is so that it will 
take yarn at the auxiliary side with the long 
butt needles and the already elevated short 
butt needles. Said needle A term a jack 
less needle, meaning a needle whose jack is 
at this time down. Such needle A so ele 
vated by the upper or needle narrowing pick 
on the far side of the machine, knits on that 
stroke on the auxiliary side with the long 
butt needles, together with the needle whose 
jack was depressed on the preceding stroke 
as described, said two needles knitting as 
suture needles at opposite ends of the gap, 
and with them knit all of the other short 
butt needles which are up, that is, all of said 
needles knit at the side of the machine hav 

Hence all the 
instep side of the stocking except those at 
the gap in the upper level indicated at X 
in Fig. 22 (and which are the only needles 
acting at the heel side of this stroke), and 
upon all subsequent strokes in the same di 
rection a corresponding action occurs, the 
gap X becoming larger and larger with suc 
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cessive strokes, because upon each stroke a 
needle is transferred from the long butt or 
instep group to the short butt or heel group, 
since a jack is depressed on each side on 30 
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each complete reciprocation. On each re 
ciprocation the needles whose jacks are at 
the lower level do not knit at the auxiliary 
side-the side of the machine having the 
yarn finger 97-as they are there too low to 
take the yarn, but all other needles than 
those thus defined do knit at said auxiliary 
side together with the suture needles. 

where the yarn finger's 51 are located, a jack 
less needle-namely, a needle, whose jack is 
wholly cle) 'essed, is elevated by the tippei 
or needle narrowing picker on the near side 
of the lilachine, viewing Figs. 15 to 20, and 

3, and at said regular' side it therefore 
acts as a suture needle. This is the action 
upon each reciprocation and as reciprocat 
ing knitting continues the gap X in the up 
per level is growing constantly larger, be-, 
cause the jacks as before stated, are being . 
pulled down, the increase continuing until 
all the jacks under, the short butt needles 
are depressed to the lower level and then the 
knitting of the heel is begun in the usual 

5 manner characteristic of the Banner ma 
chine. . . . . . * . . . 

Desirably the foot is knitted as a split 
foot, all the jacks being down and staying 
down and hence not functioning, and there 
fore the two suture seams are along parallel 
non-inclined lines. . It will be: tinderstood 
that the knitting of the high splice, which 
has been taken as a typical instance of the 
reinforced or contrasting area, is k2nitted at 

5. the so-called regular side, namely, the side: 
where the yarn fingers: 51 are located, and 
the remainder of the said courses on the in 
step side of the stocking is knitted upon . 
the auxiliary side, namely, that where the 
yarn finger 97 is located. 

It will thus be evident that as 
work continues, more and more needles knit 
on the regular side-that is, at the heel side 
of the stocking-and that upon each stroke 
of reciprocation one needle is thrown up so 
as to act as a suture needle with the long 
butts, and one jack is thrown down. So that 
its needle is transferred to the short butt 
side. . 

Before proceeding to describe the cou 
of the jacks in split work, I will by reference 
to Figs. 11, 12, 13 and 14 describe the course 
of the needles; first, in regular or circular 
work; second, in reciprocating Work for 
forming the heel and toe pockets, and third, 
the spit work for which the needles are di 
vided into the two groups as previously 
stated, one of said groups being constantly 
augmented from the other. . . . . . . . . . . 

Referring to Fig. 11; and, assuming th;t 
circular knitting is to be produced, the 
needle cylinder moves in the direction of the 
arrow in said figure, causing all of the 
needles to travel along the path indicated 
by the dotted line at A, both long and short 

At 
the opposite or regular sicle. namely, the side. 

butts, passing over the stitch cam 41 of the 
primary knitting cams, under the guide 
can 43 and stitch cam 40 to form the usual 
knitting waves. - 

After leaving the cam 41 the needles are 
raised by an incline 167 (Fig. 11) on the 
annular ledge 4 to the normal level A. along 
which all of the needles pass until they 
strike the first stitch cam 62 of the secondary 
set, this calm being arranged to depress all 
of the needles below the yarn receiving po 
sition, so that neither the long nor the short. 
lutt needles will take yarn at this time, 
Said, needles being raised again to their nor 
Inal level by the incline. 168. As the long 
butt needles pass the switch cam 127, said 
cam will be raised to the dotted position 
shown in Fig. 11, and the short butt needles; 
being too short to engage said cam will not 
interfere: with the same. 

will now describe the action of the 
needles in heel and toe work and then their 
action in forming the high splice, thus re 
versing the actual order of cperations. . . . 

It will be understood that preliminarily to 
; forming the heel the instep cam 28 is raised 
to its upper position, as shown in Fig. 12, 
but the needle cylinder is not reversed until 
all the long butt needles B have passed said 
instep cam and been elevated thereby, said 
Fir. 12 showing the arrangement of the long 
butt needles B and the short butt needles C 
immediately prior to the first reverse move 
ment of the needle cylinder, the direction of 

)() which is indicated by the arrow in said 
Fig. 12. In the formation of the heels and 
toe pockets the long, butt needles B are in 
their upper, position and are not brought 
into operation, and it is therefore desirable 

. . . . . that the cam 65 be withdrawn so; that saic 
the split long butt needles, may pass, along the idle 

level as shown at B without interruption, 
the means for operating said came 65 being 
heleinbefore described. Continued recipro 
cating movements of the needle cylinde 
result in the gradual raising of the leading 
short butt needles by means of the needle 
narrowing picker's 50 until the desired nuinn 
ber of courses have been knitted, whereupan 
the Widening pickers which up to this time 
have been held out of action by the means 
described are released and return those 
needles previously raised by the narrowing 
pickers, in reverset order to their operative 

:20 positions, thus effecting the gradual increase 
in the length of courses forming the heel 
pocket. The procedure in knitting the toe 
0cket is the same. ! . . . . . . . . . . . 
I will now, describe the action of the 

needles in split Work beginning at the top 
of the high splice and I point out, that the 
foot is preferably made by split work, and 
I may or may not in So forming the foot 
effect transfer of needles from one group 
to the other. I will assume, however, for 
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clearness of description that in making the 
foot by split Work there is no transfer of 
needles from one group to the other, and 
that therefore the suture seams are straight 
and parallel, being at opposite sides of the 
foot and there defining the limits of the 
upper part of the foot and the sole. 

In the following description I will set 
forth the action of the suture needles at each 
side and refer to the said two needles always 
by the same characters, but it is to be under 
stood that in knitting the high splice the 
Suture needles are constantly changing 
that is to say, the needle which is a suture 
needle in One stroke of reciprocation, (act 
ing at the upper level with the long butt 
needles) is immediately thereafter depressed 
So as to join the needles at the ankle or high 
splice part of the stocking and thereupon 
the next needle becomes the Suture needle 
at that side-namely-the needle in the in 
step needles which is next to the suture 
needle that has just been transferred to the 
high splice needles. This same action occul's 

5 at both sides or portions of the stocking and 
continues so long as the high splice is being 
knit, assuming the high splice to be of 
triangular form, or of some form in which 
the opposite sides thereof diverge, in knit 
ting from the top of the stocking downward. 
In usual split work such for example as 

that which may be resorted to in knitting the 
foot, the two suture needles are the two short 
hutt needles at the two ends of the short 

5 butt series and therefore next to the end 
needles of the long butt series. This is not 
the condition in knitting the high splice. On 
the contrary, the suture needles at the com 
mencement of the high splice are the two end 
needles at each end of the short gap shown. 
in Fig. 22, and as the knitting of the high 
splice continues and said gap grOWS larger 
by transfer of the needles from the larger 
group to the Smaller group, the suture nee 
dies continue to be the end most needles at 
the gap. When, therefore, I refer to the ac 
tion of the endmost short butt needles I mean 
the two needles which are temporarily at the 
Opposite ends of Said gap, and not the nee 
dles which are next the long butt or instep 
needles. I have already pointed out that the 
lower widening pickers to throw jacks down 
will not operate upon the jacks under the 
short butt needles beginning next the long 
butt or instep needles at each side of the ma 
chine because I have employed dummy jacks 
or other means to form an unbroken line of 
jacks except at the gap before referred to. 
Upon said first stroke the first short butt 

needle D, being the needle at one edge of 
said gap, passes along to the first narrowing 
pick 50 and is raised to the idle or upper 
level of the long butt needles B and is there 
by prevented from receiving yarn from the 
primary yarn guide. The needle cylinder 
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during reciprocating movements makes ap 
proximately a rotation; hence said elevated 
short butt needle D, together with all of the 
long butt needles B will pass into engage 
ment with the cam 65 near the end of its 
stroke, Fig. 12, and will be caused to pass 
below said cam and below the stitch cam 62, 
thus receiving yarn from the secondary yarn 
guide 97 and casting the same to form loops. 

Referring now to Fig. 13, and assuming 
all the cams herein to be in the position simil 
lar to those of the cams in Fig. 12, with the 
needle cylinder having already started on its 
next forward movement (that is, in the di 
rection of the arrow shown in Fig. 13), the 
needle E which is the short butt needle at 
the opposite end of the said gap shown in 
Fig. 22, from the needle D, being now the 
first needle in the short butt series counting 
from the said gap, engages the narrowing 
picker resting normally against the top of 
the stitch cam 41 and is elevated by said 
picker to the upper level which thereby trans 
fers said needle to the long butt series B, so 
that it will knit as a suture needle at the aux 
iliary side. The needles of this series B 
which travel along the upper level, engage 
the cam 65 and are depressed thereby be 
neath the Secondary stitch cam 63, causing 
all of the needles thereof to take yarn and 
form Stitches including the short butt needle 
E which here acts as a suture needle. After 
passing the cam 63 the long butt needles 
pass along the incline 168 and over the in 
Step cam 27 to the upper level, but by reason 
of the fact that said cam 27 is away from the 
face of the needle cylinder the needle E be 
ing a short butt needle, passes up said in 
cline 168 and then along the top of the annu 
lar portion 4 which is the normal level of the 
short butt needles, thus returning to the 
needles of said short butt series. This nee 
dle, however, does not move far enough 
again to engage the picker on this particular 
movement of the needle cylinder, and as 
the needle cylinder reverses before such en 
gagement with the picker can take place, the 
Said needle E will upon the return movement 
pass through the primary knitting cams and 
take its yarn in the usual manner thus again 
acting as a Suture needle, but on the lower 
level, and interknitting the loop formed of 
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the regular yarn with that previously 
formed from the secondary yarn, thus form 
ing a suture stitch and thereby uniting the 
fabric formed upon the long butt needles, 
which is formed from said secondary yarn, 
with the fabric formed upon the primary 
needles to which the primary yarn is ad 
vanced in the usual manner. 
Upon the next reverse movement of the 

cylinder as shown in Fig. 14, the needle D 
will again be raised by the narrowing picker 
of the primary set to the upper position, and 
will pass over the primary knitting cams and 
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through the secondary set of cams, thus talk 
ing yarn fl'On said secondairy yarn guide. 
The losis, butt needles B, afterpassing through 
the secondary set of cams in the direction of 
the arrow shown in Fig. 14, will be raised to 

nueans of the switch. their upper idle level by 
can 127, but the needle D, being a short 
butt needle, will not engage said cam 127, 
which can be engaged only by the long butt 
needles. Said needle D will therefore pass 
along the normal level of the needles of the 
course C and hence through the primary 
knitting cams and receive a second yarn 
which is interlknit with the yarn received 
from the secondary knitting cams; thereby 
creating a suture stitch at said side of the 
stocking, and thus uniting the two portions 
of the fabric. s 
The operations de 

formation of two sit 
portions of the fabric, are constantly re 
peated at each complete reciprocation during 
the formation of the high splice, but upon 
different needles as hereinbefore stated, be: 
cause of the transfer at each stroke of an in 
step needle to the high splice needles. . . 

Figs. 24, 25 and 26 are diagraminatic views 
of needles and jacks at the regular knitting 
cams or regular knitting side of the machine 
and the needles and eams at the at xiliary 
knitting cams or auxiliary side, indicating 
successive steps in the knitting of certain 
split work, and are intended to represent 
diagrammatically the needle movements al 
ready explained: - 
The needles indicated in the groups 170 

are short butt needles and the needles indi 
cated in the groups 171 are long butt needles. 
In Fig. 24, as is indicated by the di 
rection of the arrow, as the needles pass 
the pickers at the regular knitting cams, a 
short butt needle 172 is picked up from the 
short butt needle level from the group of 
short but needles. 173 to one of the groups 
170 at the long butt needle level so as to act 
as a suture needle. As the machine rotates 
in the same direction a short butt jack 176 

ack group 174 at the 
- - , , lar , 4th a lar- rs7 is w upper level of the jacks to the group 175 at 

the lower level of jacks, so that the needle 
pertaining thereto will be transferred to the 
lower level. The long, butt needles and short 
butt needles, at the long butt needle or up 
per level, including the needle 172, then go. 
through the auxiliary set of cams and krit 
at that side of the machine. The long, butt 
needles. 171 and the short butt needles 170 
are then elevated to the long butt needle 
level again, the said long butt needles being 
elevated by the can 27 and the short butt 
needles being elevated by their jacks pass 
ing. Over the jack cam 134 (as indicated in 
Fig.1.3) because said short butt needles are 
still functioning as long butt needles. 

It will be seen from the diagram (Fig. 24) 

scribed resulting in the 
estitches at opposed 

that the needle 12 is jackless and therefore 
it will not be elevated to the long butt needle 
level by the cam 134, but said needle Will 
ride up the can 168 to the short butt level 
thus being transferred to the high splice 
needles. 

Fig. 25 represents the next step in the op 
eration of said split work and indicates the 
needles and jacks traveling in the reverse di 
'ection. As the short, butt needles 17O and 
the long butt needles it 1' which are at the 
long butt level travel in the direction of the 
arrow on said figure, they go through the 
auxiliary set of cams and knit, but the nee 
dle 172 which is at the short butt needle level, 
will not knit at this time. The short bitt 
needles indicated in the group 173 will pass 
the narrowing picker's at the regular can 
side of the machine aid a short butt needle 
177 will thereby be picked up from the short 
butt needle level to the long but needle level 
the 'e' to function as a suture needle. Their 
a short batt needle jack 178 will be picked 
down from the group'i 4 at the upper level 
Oficks to the group 175 at the lower level 
of acks. Theil all the long butt and short 
butt needles at the long buit needle level, 
including the needle 77, will pass through 
the auxiliary set of cams and knit, the long 
butt needles being thrown up by the can 27 
and the short butt needles, excepting the 
needles 17 and 79, being elevated to the 
long butt needle level by the jack can 135. 
As indicated in the lower part of the dia 
gram (Fig. 25), the needle 7 being a jack 
less needle and the needle 179 having pre 
riously had its jack depressed to the lover 
jack level will not be elevated by the jack 
can 135, but will be elevated to the short 
butt needle level by the cam 4. The cann 65, 
shown in dotted lines, has been retracted 
by the lechanism previously described, and 
this retraction takes place at the end of each 
reciprocation, so that the short butt needles 
170, as shown in Fig. 24, will not be de 
pressed by the can 65 but will pass straight 
through the auxiliary set of carns without 
knitting. 

Fig. 26 indicates the next succeeding step 
of reciprocation. As the short built 
indicated in the group 173, pass through the 
regular knitting cams, they will knit and 
the needle 172 will be elevated from this 
group to the long but needle level there to 
act as a Suture needle. At the next step, 
the lack 180 will be depressed from the up 
perjack level to the lower jack level. As the 
short, butt. needles and long butt needles at 
the long, butt needle level including the nee. 
dle 72 pass through the auxiliary set of 
eams, they. Will knit and the long butt nee 
dles will be elevated to the long butt needle 
level by the can 27 and the short butt nee 
dles, excepting the reedles 172 and 181, will 
be elevated to the long butt needle level by 
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the can 134. The needle 172 being a jack 
less needle and the needle 181 having its jack 
depressed to the lower level, will not be ele 
vated by the can 134, but will be elevated 
toy the short bitt reedle level by the can 163. 
Thus it will be readily evident from the 

diagrams, Figs. 24, 25, 26, that the needles 
in group 173 become larger and larger in 
number as the successive reciprocations of 
the machine take place and as this increase 
occurs, the needles will be transferred from 
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knitting on the auxiliary can side of the 
machine to knitting at the legular cam side 
of the machine. Through this action of 
transferring needles from knitting at one 
side to knitting on the other side, the grad 
ual widening of the high splice portion of 
the stocking is accomplished. The jacks 
182, as previously explained, are dummy 
jacks and are employed to prevent the pick 
ers at the regular cam side of the machine 
from picking a short, butt needle jack from 
the upper jack level to the lower jack level 
at the Wrong end of the group. 
Within the scope of the invention, I may 

begin knitting of the stocking at the toe 
instead of at the top of the leg. In such 
case, the general arrangement, as herein 
before described, is employed, excepting 
that narrowing pickers are used instead of 
widening. The toe and heel may be knitted 
in the usual way, and the foot may be knit 
tied either by circular knitting or by Sial 
split foot work, and immediately upon the 
completion of the heel, all the iacks being 
down, together with all the short butt. 
needles, a short butt needle is thrown up 
by the upper narrowing picker, and the 
lower, or jack narrowing picker throws up 
the corresponding jack. Such short butt 
needle then goes through the auxiliary set 
of cams and stays up with the long butt 
needles, because of the jacks and the cams 
underneath. This operation is repeated on 
each side until all the short butt needles, 
except four or five in the center of the 
short butt needles, are knitting at the aux 
iliary cams. Thereupon the machine goes 
into circular work, all needles being re 
turned to the normal level and all iacks 
being returned to the lowest level. 

i have indicated one form of means for 
operating by a narrowing action in Figs, 
27, 28, 29, wherein I have represented a 
cam block 183, it having mounted thereon 
jack narrowing pickers 184, 185 respectively 
pivoted at 186, 187 and having co-acting 
coil springs 188, 189. Said pickers act as 
described upon the short butt needle jacks, 
and I preferably employ two cams 190, 191, 
which respectively elevate the jacks to the 
level of the narrowing pickers 184, 185. 
A jack that is elevated by either picker 

184, 185 rides up the inclined face 192, 193 
of the cam 183 as the case may be, the other 
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jacks passing under the ledge 194 of Said 
can without elevation. 
The upper leg portion is preferably 

seamless, being knit by circular Work and 
from a single yarn, by which I mean that. 
a yarn for knitting the upper leg portion 
is introduced at One side only of the ma 
chine and not at opposite sides, as in split. 
work. Obviously the yarn for the upper 
leg portion may be replaced from time to 7 
time by another yarn of different character 
or weight, and a reinforcing yarn may be 
introduced if desired. The lower leg por 
tion is a structural part of the upper leg 
portion. whether the knitting begin at the 
top of the leg or at the toe. At either side 
of the machine, obviously more than one 
yarn guide may be employed, and partic 
ularly at the main knitting cam side, where 
normally four or more yarn guides or fin 
gers may be used. 

It is clear from the foregoing description 
that the upper leg portion, the high splice, 
the heel, the lower part of the foot and the 
toe are knitted at the main set of knitting 
cams; and that the other parts of the stock 
iing are knitted at the auxiliary set of cans, 
thanely, the front or instep lower leg pol 
tion and the top of the foot. 

In Fig. 10, I have represented a portion of 
the back of a stocking at 195. A part of 
the high splice is indicated at 196, it being 
$bstantially triangular in shape and hav 
ing tapered sides 197, 198, which may meet 
at a point or at a short horizontal line 199, 
representing about four needles. The lines 
197, 198 represent the suture seams herein 
before described. In Fig. 33, as previously 
stated, I have shown that variation of the 
fabric consequent upon the use of two jack 
pickers, one of which acts upon two jacks 
simultaneously. 

Referring to that type of my invention 
wherein the knitting is begun at the top of 
the leg, I preferably employ can neans to 
depress the jacks, so that they may come 
at the proper times into the range of the 
widening pickers 162, 163. For this pur. 
pose, and as shown particularly in Figs. 
13 and 14, I provide cams 200, 201. 
Having thus described one illustrative 

embodiment of my invention and the best 
method for carrying out the process of my 
invention, I desire it to be understood that 
although specific terms are employed, they 
are used in a generic and descriptive sense 
and not for purposes of limitation, the 
scope of the invention being set forth in the 
following claims. 

1. Knitting mechanism comprising in 
combination, a circular series of independ 
ent needles, substantially one half of which 
have long butts and the other half of which 
have short butts, jacks arranged under all 
the short butt needles and causing them to 
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in combination a needle carrier and a 
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function temporarily as long butt needles, 
picking means for said jacks to cause said 
jacks to permit the transfer of their neectles 
to the set of short butt needles so as to franc 
tion there with, means to supply yarn to 
the two sets of needles respectively and 
means to cause all of said neeetles to fluic 
tion to knit a tubular fabric. 

2. Knitting mechanism comprising in 
combination, a circular series of independent 
neethies having two groups disting trished by 
contrasting butt formations, jacks arranged 
under all of the needles of one of said groups 
and cattsing thern temporarily to function. 
with the other group, picking means to act 
upon said jacks. So as to permit the transfer 
of their needles from the group in which 
they temporarily functioned to the other 
group, means to supply distinct yarns to the 
said two groups respectively, and means to 
cause all of said needles to function to knit 
a tubular fabric. 

3. Knitting mechanisin comprising in 
combination, a circular series of independent 
needles, a part of which have long butts and 
the remainder of which have short butts, 
jacks arrange?t under all of the needles of 
one of said groups and causing them to func 
tion temporarily with the other said group, 
picking means periodically to act upon said 
jacks so as to permit the transfer of the 
needles pertaining thereto from that group 
with which they temporarily functioned, 
means to stipply distinct yarns to said 
groups respectively; and means to cause all 
of said needles to function to knit a tubular 
fabric. - 

4. Knitting mechanism comprising in 
combination a circular series of independent 
needles, substantially one half of which have 
long butts and the other half of which have short butts, active jacks arranged under all 
the short butt needles and causing them to 
function temporarily as long butt needles; 
dummy jacks under all the long butt nee 
diles, means periodically to act upon said ae 
tive jacks, so as to permit the transfer of the 
needles pertaining thereto to the set of short 
butt needles, and means to supply distinct 
yarns to the said two groups of needles re 
spectively, for the formation of a tubular 
fabric having two suture seams. 

5. A circular knitting machine comprising 
{ 

carrier; means relatively to rotate said parts 
to produce rotary work on the needles: 
means to divide the needles into two groups 
for reciproeating knitting of which certain 
needles may be changed from one group to 
the other group; means to introduce dis 
tinct yarns at spaced points; means rela 
tively to reciprocate said needle carrier and 
cam carrier and to cause on each of a se 
ries of successive strokes of such reciproca 
tion orie group of needles to knit at one 
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yarn and the other group to knit at the other 
yarn and the loops of the two series to be 
interengaged as Suture seams; and means to 
transfer needles from one of said groups to 
the other, thereby to vary the Wale in which 
at least One of said suture seams is formed. 

6. A circular knitting machine comprising 
in combination a needle carrier and a cam 
carrier; means relatively to rotate said parts 
to produce rotary Work on the needes; 
means to divide the needles into two groups 
for reciprocating knitting of which cer 
tain reedles may be changed from one group 
to the other group; neans to introduce dis 
tinct yarns at spaced points; means relative 
ly to reciprocate said needle carrier and 
cam carrier and to cause on each of a series 
of successive strokes of such reciprocation 
one group of needles to knit at one yarn 
and the other group to knit at the other 
yarn and the loops of the two series to be 
interengaged as Suture Seams; and means to 
transfer end needles of one group to the 
other group so as to vary the Wales in which 
the Suture seams are formed. 

7. A circular knitting machine comprising 
in combination a needle carrier and a cam 
carrier; means relatively to rotate said parts 
to produce rotary work on the needles: 
means to divide the needles into two groups 
for reciprocating knitting of which certain 
needles may be changed from One group to 
the other group; means to introduce dis 
tinct yarns at spaced points; means rela 
tively to reciprocate Said needle carrier and 
cam carrier and to cause on each of a series 
of successive strokes of such reciprocation 
one group of needles to knit at One yarn and 
the other group to knit at the other yari 
and the loops of the two series to be inter 
engaged as Suture seams; and means suc: 
cessively to transfer the end needles of one 
group to the other group persistently and 
throughout a prolonged number of the nee 
dles of such group SO as to cause said sui 
ture seams to be formed along inclined non 
parallel lines. 

8. A circular knitting machine comprising 
in combination a needle carrier and a can 
carrier; means relatively to rotate said parts 
to produce rotary work on the needies; 
means active at the end of rotary work to 
divide the circle of needles for reciprocat 
ing knitting into two groups having butts 
at a higher level and a lower level respec 
tively; means to introduce distinct yaitis 
at spaced points; means relatively to recip 
rocate the needle carrier and cam carrier 
and to cause on successive strokes of such 
reciprocation one group of needles to knit at 
one yarn and the other group to knit at the 
other yarn and the loops of the two series 
to be interengaged as suture séanis; and 
means to transfer needles from one of said 
groups to the other, thereby to vary the vale 
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in which at least one of Said suture Seams 
is formed. 

9. A circular knitting machine comprising 
in combination a needle carrier and a ca))) 
carrier; means relatively to rotate said parts 
to produce rotary work on the needles; 
means active at the end of rotary Work to 
divide the circle of needles for reciprocating 
knitting into two groups having butts at 
a higher level and a lower level respectively; 
means to introduce distinct yarns at spaced 
points; means relatively to reciprocate the 
needle carrier and can carrier; means to 
transfer an end needle from one level to the 
other level temporarily, to cause it to func 
tion as a Suture needle at said other level, 
means to cause on successive strokes of re 
ciprocation one level of needles to knit at 
one yarn and the other level of needles to 
knit at the other yarn and the loops of the 
two groups to be interengaged as Suture 
seams, and means to transfer another end 
needle from said other level to the first level 
thereby permanently to increase the number 
of needles at said first level and there to 
function as a suture needle. 

10. A circular knitting machine compris 
ing in combination a needle carrier and a 
cam carrier; means relatively to rotate said 
parts to produce rotary work on the nee 
dles; means active at the end of rotairy Work 
to divide the circle of needles for recipro 
cating knitting into two groups having bitts 
at a higher level and a lower level respec 
tively; means to introduce distinct yarns 
at spaced points; means relatively to re 
ciprocate the needle carrier and cam carrier; 
means to transfer an end needle from one 
group to the other group temporarily, to 
cause it to function as a suture needle at 
said other group, means to cause on suc 
cessive strokes of reciprocation one group 
of needles to knit at one yarn and the other 
group of needles to knit at the other yarn 
and the loops of the two groups to be inter 
engaged as Suture seams and means to 
transfer another end needle from said other 
group to the first group thereby permanently 
to increase the number of needles at said 
first group and there to function as a suture 
needle. . . . . 

11. A circular knitting machine compris 
ing in combination a needle carrier and a 
cam carrier, said needle carrier having a 
circle of needles comprising consecutive long 
butts and consecutive short butts thus pro 
viding two series from which two groups may 
be formed; means relatively to rotate said 
parts to produce rotary work on the nee 
dles; means to divide the needles for recip 
rocating knitting into two groups of which 
certain needles may be changed from one 
group to the other group; means to intro 
duce distinct yarns at spaced points; means 
relatively to reciprocate the needle carrier 
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and cam carrier; means to cause on each of 
a series of successive strokes of Such recip 
rocation one group of needles to knit at one 
yarn and the other group to knit at the 
other yarn and the loops of the two series 
to be interengaged as suture seams; and 
means to transfer needles from one of said 
groups to the other, thereby to vary the Wale. 
in which at least one of said suture seams 
is formed. 

12. A circular knitting machine compris 
ing in combination a needle carrier and a 
can carrier, said needle carrier having a 
circle of needles comprising two series hav 
ing contrasting formations, one of Said se 
ries having jacks to participate in the trans 
for of needles of one series to a group where 

80 

in are needles of that series, thus effecting 
a re-groupment of the needles of the two 
series; means relatively to rotate said parts 
to produce rotary work on the needles; 
means to divide the needles into two groups 
for reciprocating knitting of which certain 
needles may be changed from One group to 
the other group; means to introduce dis 
tinct yarns at spaced points; means rela 
tively to reciprocate the needle carrier and 
cam carrier; and means to cause on each of 
a series of successive strokes of such re 
ciprocation one group of needles to knit at 
one yarn and the other group to knit at the 
other yarn and the loops of the two series to 
be interengaged as suture seams. 

13. A circular knitting machine compris 
ing in combination a needle carrer and a cam 100 
carrer, said needle carrier having a circle of , 
needles comprising two series, one of said 
series of needles having jacks in the needle 
grooves below said needles but movable sep 
arately from said needles and thus partici 
pating in the re-groupment of the needles of 
both said series; means relatively to rotate 
said parts to produce rotary knitting on the 
needles; means to divide the needles into two groups for reciprocating knitting of 
which certain needles may be changed from 
one group to the other group; means to in 
troduce distinct yarns at spaced points: 
means relatively to reciprocate the needle 
carrier and cam carrier; and means to cause 
on each of a series of successive strokes of 
such reciprocation one group of needles to 
knit at one yarn and the other group to knit 
at the other yarn and the loops of the two sea 
ries to be interengaged as suture seams, 

14. A circular knitting machine compris 
ing in combination a needle carrier and a cam 
carrier, said needle carrier having a circle of 
needles comprising two series, one of said 
series of needles having jacks movable sep 
arately from the needles and picker means 
to move said jacks; means relatively to ro 
tate said parts to produce rotary knitting on 
the needles; means to divide the needles into two groups for reciprocating knitting of 
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which certain needles may be changed from 
one group to the other group; means to in 
troduce distinct yarns at spaced points; 
means relatively to reciprocate the needle 
carrier and can carrier; and means to cause 
on each of a series of successive strokes of 
such reciprocation one group of needles to 
knit at one yarn and the other group to kinit 

: the other yarn and the loops of the two 
series to he interengaged as suture seams. 

15. A knitting machine comprising in 
combination a needle carrier and a carn 
carrie'; means relatively to reciprocate said 
parts and to introduce distinct yarns at 
spaced points, and to cause the needles to 
knit simultaneously in two series at both 
yarns respectively on each reciprocation, thus 
forming split work; each needle of one of 
said series having an element movable inde 
pendently of its needle and functioning it 
the positioning of its needle in one series and 
its transfer to another series for re-group 
ment of the needles of the two series. 

16. A knitting machine comprising in con 
bination a needle carrier and a can carrier; 
means relatively to reciprocate said parts 
aid to introduce distinct yarns at spaced 
points, and to cause the needles to knit si 
multaneously in two series at both ya!"ns re 

: spectively on each reciprocation, thus form 
ing split work; each needle of one series hav 
ing in its groove a jack movable independ 
ently of its needle and means for sliding said 
jack in said grooye for permissive re-group 
inent of that needle. 

17. A knitting machine comprising in con 
bination a needle carrier and a cam carrier: 
means relatively to reciprocate said parts 
and to introduce distinct yarns at Spaced 
points, and to cause the needles to knit in two 
series at both yarns respectively, on each re 
ciprocation, thus forming split work inter 
engaged on each reciprocation, each needle 
of one series having in its groove a jack mov 
able independently of that needle and means 
for sliding said jacks in succession in said 
grooves in the re-groupment of the needles 
of the two series. 

18. A circular knitting machine compris 
ing in combination a needle carrier and a cam 
carrier; means relatively to reciprocate said 
parts and to introduce distinct yarns at 
spaced points, and to cause the needles to 
knit in two series at both yarns respectively 
on each, reciprocation, thus forming sn 
work; each needle of one series has 
jack in its groove movable independently of 
that needle and jack picker means for mov 
ing said jacks in said grooves for the re 
groupinent of the needles of the two series, 

i9. A knitting machine comprising in com 
bination a needle carrier and a cam carrier: means relatively, to reciprocate said parts 
and to introdice distinct varns at spaced 
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series at both yarns respectively on each 
reciprocation, thus forming a split Work in 
terengaged on each reciprocation; each nee 
dle of one series having a jack in its groove 
movable independently of its needle and 
means for moving said jacks in said grooves 
for re-groupment at another level of needles 
whose jacks are so moved. 

20. A knitting machine comprising in 
combination, a needle carrier and a can car 
rier; means to rotate said needle carrier to 
produce rotary work on the needles: means 
to reciprocate said needle carrier and to in 
troduce distinct yarns at spaced points and 
to cause needles to knit at both yarns on 
each reciprocation of said needie carrier as 
two groups: selection-determining means 
moving bodily with the needles in each re 
ciprocation of the needle carrier, whereby 
needles having said selection-determining 
means are thereby rendered selective as 
suture needles, and stationary means past 
which the needles are reciprocated to cause 
selective needles to shift, to the other group. 

21. A knitting machine comprising in 
combination, a needle carrier and a cam car 
lier; means to rotate said needle carrier to 
produce rotary Work on the needles; means 
to reciprocate said needle carrier and to in 
toduce distinct yarns at spaced points and 
to cause needles to knit at both yarns on 
ach reciprocation of said needle carrier as 
two groups, Selection-determining means in 
dividual to each of a number of needles and 
having movement independent of said 
needles, whereby needles having said selec 
tion-determining means are thereby render 
ed selective as suture needles; and station 
alry ineans past, which the needles are re 
ciprocated to cause selective needles to shift 
to the other group. 

22. Mechanism for knitting a stocking 
upon a single series of needles, comprising 
in combination, a series of needles: a car 
ier therefor; a can support: means rela 

tively to rotate said carrier with its needles, 
and said support, to produce the stocking 
leg; means relatively to reciprocate said car 
rier with its needles and said support there 
by simultaneously to produce the opposite 
portions of the ankle area fron) distinct 
yarns; and means to unite, during the knit 
ing operation, the said ankle portions by 
lines of suture loops extending obliquely to 
the Wales. -- 

23. A hosiery knitting machine compris 
ing in combination, a needle carrier and 3. 
cam carrier; means to reciprocate said 
needle carrier and to introduce distinct 
yarns at Spaced points and to cause needles 
to kit at both yarns on each reciprocation of 
said needle carrier as two groups, one of 
said groups including fashioning and non 
fashioning needles for heel and tee wori, 
and means to function said fashioning 
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needles as such ; selection-determining 
means moving bodily with the needles in 
each reciprocation of the needle carrier, 
whereby needles having said selection-deter 
mining means are thereby rendered selec 
tive as suture needles, all of said fashioning 
needles having selection-determining means 
rendering then selective as Sulture needles; 
and stationary jeans past, which the needles 
are reciprocated to cause selective needles 
to shift to the other group. 

24. A hosiery knitting machine compris 
ing in corb bination, a needle carrier and a 
cam carrier; inea is to reciprocate said needle 
carrier and to introduce distinct yarns at 
spaced points and to cause needles to knit 
at both yarns on each reciprocation 
needle carrier as two groups, one of said 
groups including fashioning and non 
fashioning needles for heel and toe Vork, 
and means to function said fashioning 
needles as such; selection-determining means 
moving bodily with the needles in each re 
ciprocation of the needle carrier, whereby 
needles having said selection-determining 
means are thereby rendered selective as 
suture needles, all of said fashioning needles 
and some of the non-fashioning needles hav 
ing selection-determining means rendering 
them selective as suture needles; and sta 
tionary means past which the needles are 
reciprocated to cause selective needles to 
shift to the other group. 

25. A hosiery knitting machine compris 
ing in combination, a needle carrier and a 
can carrier; means relatively to reciprocate 
said parts and to introduce distinct yarns at 
spaced points and to cause needles to knit 
at, both yarns on each reciprocation as two 
groups, one of said groups including 
fashioning and non-fashioning needles for 
heel and toe work and means to function 
said fashioning needles as such, each of a 
plurality of needles of at least one of Said 
groups and including all of the fashioning 
needles having selection-determining means 

50 

55 

60 

65 

movable independently of its needle, where 
by needles having said selection-determin 
ing means are thereby rendered Selective as 
suture needles; and means past which the 
needles are relatively reciprocated on said 
reciprocating strokes to cause selective 
needles to shift to the other group. 

26. A hosiery knitting machine compris 
ing in combination, a needle carrier and a 
cam carrier; means relatively to reciprocate 
said parts and to introduce distinct yarns at 
spaced points and to cause needles to knit at 
both yarns on each reciprocation as two 
groups, one of said groups including fash 
ioning and non-fashioning needles for heel 
and toe work and means to function said 
fashioning needles as such, each of a plural 
ity of needles of at least one of said groups 
and including all of the fashioning needles 

of said 
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having selection-determining means movable 
independently of its needle in its groove, 
whereby needles having said selection-deter 
mining means are thereby rendered selec 
tive as suture needles; and means past which 
the needles are relatively reciprocated on 
said reciprocating strokes to cause selective 
needies to shift to the other group. 

27. A circular knitting machine compris 
ing in combination a needle carrier and a 
cam carrier; means relatively to reciprocate 
said parts and to introduce distinct yarns at 
spaced points and to cause the needles to 
knit in two series at both yarns on each re 
ciprocation, thus forming split work; one of 
said series including both fashioning needles 
and non-fashioning needles and means co 
operating with said needles for forming the 
heel or toe pockets by narrowing and widen 
ing; and means to transfer needles from one 
of said series to the other thereby to vary 
the Wales in which both of the suture seams 
are formed; the needles so transferrable 
from one of said series to the other includ 
ing all of the said fashioning needles and in 
cluding some at least of the non-fashioning 
needles. 

28. A circular knitting machine compris 
ing in combination a needle carrier and a 
can carrier; means relatively to reciprocate 
said paits and to introduce distinct yarns 
at spaced points and to cause the needles to 
kait in two series at both yarns respectively 
on each reciprocation, thus forming split 
work; one of said series including both fash 
ioning needles and non-fashioning needles 
and means cooperating with said needles for 
forming the heel or toe pockets by narrow 
ing and widening; and selection-determin 
ing means to transfer needles from one of 
said series to the other thereby to vary the 
Wales in which both of the suture seams are 
formed; the needles so transferrable from 
One of said series to the other including all 
of the said fashioning needles and includ 
ing some at least of the non-fashioning nee 
dles. ... ' 

29. A circular knitting machine compris 
ing in combination a needle carrier and a 
cam carrier; means relatively to reciprocate 
said parts and to introduce distinct yarns at 
spaced points and to cause the needles to 
knit in two series at both yarns respectively 
on each reciprocation, thus forming split 
work; one of said series including both fashioning needles and non-fashioning nee 
des and means cooperating with said nee 
dles for forming the heel or toe pockets by 
narrowing and widening; and selection-de 
termining means movable in the needle 
grooves independently of the needles to 
transfer needles from one of said series to 
the other thereby to vary the wales in which 
both of said suture seams are formed; the 
needles so transferrable from one of said se 
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ries to the other including all of the said 
fashioning needles and including Some at 
least of the non-fashioning needles. 

30. A circular knitting machine compris 
ing in combination a needle carrier and a 
can carrier; means relatively to reciprocate 
said parts and to introduce distinct yarns at 
spaced points and to cause the needles to 
knit in two series at both yarns on respective 
reciprocating strokes, thus forming split 
work; one of said series including both fash 
ioning needles and non-fashioning needles 
and means cooperating with said needles for 
forming the heel or toe pockets by narrow 
ing and widening; and selection determin 
ing means movable in the grooves independ 
ently of the needles and pickers for acting 
upon said selection-determining means to 
transfer needles from one of said series to 
the other thereby to vary the Wales in which 
both of said suture seams are formed; the 
needles so transferrable from one of said 
series to the other including all of the said 
fashioning needles and including some at 
least of the non-fashioning needles. 

31. A circular knitting machine compris 
ing in combination a needle carrier and a 
cam carrier; means relatively to reciprocate 
said parts and to introduce distinct yarns at 
spaced points and to cause the needles to knit 
in two séries at both yarns on respective re 
ciprocating strokes, thus forming split 
work; one of said series including both 
fashioning needles and non-fashioning nee 
dies and means cooperating with said nee 
dies for forming the heel or toe pockets by 
narrowing and widening; and selection-de 
termining means movable in the grooves in 
dependently of the needles and pickers and 
cams for acting directly upon the selection 
determining means or jacks to transfer nee 
dles from one of said series to the other 
thereby to vary the Wales in which both of 
said suture seams are formed; the needles so 
transferrable from one of said series to the 
other including all of the said fashioning 
needles and including Some at least of the 
non-fashioning needles. 

32. A circular knitting machine compris 
ing in combination a needle carrier and a 
cam carrier; means relatively to reciprocate 
said parts and to introduce distinct yarns 
at 'spaced points and to cause needles to knit 
in two series at both yarns respectively on 
each reciprocation, thus forming split Work: 
one of the said series of needles being nearly 
a complete circle of the entire circle of nee 
dies; and means to transfer terminal needles 
from the larger series to the Smaller, there 
by to vary the Wales in which both of the 
suture seams are formed. 

33. A circular knitting machine compris 
ing in combination a needle carrier and a 
cam carrier; means relatively to reciprocate 
said parts and to introduce distinct yarns 
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at spaced points and to cause needles to knit 
in two series at both yarns on each recipro 
cation, thus forming split work one of said 
series of needles being so nearly a complete 
circle of the entire circle of needles that its 
terminal needles are in closer proximity 
than the spread of a set of the stitch cams; 
and means to transfer terminal needles from 
the larger series to the smaller, thereby to 
vary the Wales in which both of said suture 
seams are formed. 

34. A circular knitting machine compris 
ing in combination, a needle carrier and a 
can carrier, means relatively to reciprocate 
Said parts and to introduce distinct yarns 
at spaced points and to cause needles to knit 
in two series at both yarns on each recipro 
cation, thus forming split work; one of the 
said series of needles being so nearly a com 
plete circle of the entire circle of needles 
that a substantially triangular area is pro 
duced in the continued transfer of needles 
from the larger to the smaller group, the 
lateral Walls of such triangular area extend 
ing across a multiplicity of the Wales and 
substantially meeting for the apex. 

35. A circular knitting machine compris 
ing in combination, a needle carriel and a 
can carrier, means relatively to reciprocate 
said parts and to introduce distinct yarns 
at Spaced points and to cause needles to 
knit in two series at both yarns on each re 
ciprocation, forming split work, one of said 
series of needles being so nearly a complete 
circle of the entire circle of needles that a 
relatively Small gap only exists between the 
terminal needles of that series; the other of 
said series of needles existing only at said 
gap, and means to transfer terminal needles 
from the larger series to the level of the nee 
dles of the gap, thereby to vary the Wales 
in which both of the suture seams are 
formed; the needles of said gap and the 
successive enlargements of the gap through, 
the transfer of terminal needles from the 
larger series, receiving and knitting in mak 
ing a contrasting Zone, only a yarn which 
is other than the yarn upon which said 
larger series of needles knits, said two yarns 
being interconnected along the resulting, va 
rying suture lines, 

86. A circular knitting machine compris 
ing in combination, a needle carrier and a 
cam carrier including two sets of stitch 
cams, means relatively to reciprocate said 
parts and to introduce distinct yarns at 
spaced points and to cause needles to knit 
in two series at both yarns on respective re 
ciprocating strokes thus forming split 
Work, one of the said series of needles being 
So nearly a complete circle of the entire se 
ries of needles that its terminal needles are 
in closer proximity than the spread of either 
cam, Set; and means to transfer terminal 
needles from the larger series to the smaller, 
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thereby to vary the Wales in which both of 
said suture seams are formed. 

37. A circular knitting machine compris 
ing in combination a needle carrier and a 
can carrier, means relatively to reciprocate 
said parts, and to introduce distinct yarns 
at spaced points and to cause needles to knit 
in two series at both yarns on respective 
knitting strokes, thus forming split Work; 
one of said series of needles being so nearly 
a complete circle of the entire Series of nee 
dles that a relatively small gap Only exists 
between the terminal needles of that Series; 
the other of said series of needles existing 
only at said gap, but lying at a different 
level from said, nearly complete circle of 
needles, and means to transfer terminal nee 
diles from the larger series to the level of 
the needles of the gap, thereby to vary the 
wales in which both of said Suture seams 
are formed; the needles of said gap and the 
successive enlargements of the gap through 
the transfer of terminal needles from the 
larger series, receiving and knitting in mak 
ing a contrasting zone, only a yarn which is 
other than the yarn upon which Said larger 
series of needles knits, Said two yarns being 
interconnected along the resulting varying 
suture lines. 

38. A circular knitting machine compris 
ing in combination, a needle carrier and a 
can carrier; means relatively to reciprocate 
said parts and to introduce distinct yarns at 
spaced points and to cause needles to knit 
in two series at both yarns on respective 
knitting strokes, thus forming split work; 
the two series of needles in all re-group 
ments thereof respectively knitting only 
upon the two distinct yarns, only the suture 
needles knitting on both yarns, the larger of 
said series of needles embracing nearly a 
complete circle of the needles at its utmost 
extent; and means to transfer terminal nee 
dles at both ends from the larger Series to 
the smaller, thereby to vary the Wales in 
which both of said suture Seans are formed. 

39. A circular knitting machine compris 
ing in combination a needle carrier and a 
cam carrier; means relatively to recipro 
cate said parts and to introduce distinct 
yarns at spaced points and to cause needles 
to knit in two series at both yarns respec 
tively on each reciprocation, thus forming 
split work; the two series of needles in all 
re-groupments thereof respectively knitting 
only upon the two distinct yarns, only the 
suture needles knitting on both yarns, the 
larger of said series of needles embracing 
nearly a complete circle of the needles at its 
utmost extent; and means temporarily to 
transfer terminal needles of the smaller 
series to the larger series to form suture 
loops uniting the terminal loops formed 
upon said two series of needles. 

40. A circular knitting machine compris 
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ing in combination a needle carrier and a 
cam carrier; means relatively to reciprocate 
said parts and to introduce distinct yarns at 
spaced points and to cause needles to knit. 
in two series at both yarns respectively on 
each reciprocation, thus forming split work; 
the two series of needles in all re-groupments 
thereof respectively knitting only upon the 
two distinct yarns, only the suture needles 
knitting on both yarns, the larger of Said 
series of needles embracing nearly a com 
plete circle of the needles at its utmost ex 
tent; means temporarily to transfer termi 
nal needles of the smaller series to the larger 
Series to form suture loops uniting the ter 
ininal loops formed upon said two series of 
needles; and means to transfer terminal nee 
dies at both ends from the larger series to the 
Smaller, thereby to vary the Wales in which 
both of said Suture seams are formed. 

41. A circular knitting machine compris 
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ing in combination a needle carrier and a 
can carrier; means relatively to reciprocate 
Said parts and to introduce distinct yarns 
at spaced points and to cause needles to 
knit in two series at both yarns on each 
reciprocation, thus forming split work; the 
two Series of needles in all re-groupments 
thereof respectively knitting only upon the 
two distinct yarns, only the suture needles 
knitting on both yarns, the larger of said 
Series of needles embracing nearly a complete 
circle of the needles at its utmost extent; 
means including narrowing pickers tem 
porarily to transfer terminal needles of the 
Smaller series to the larger series to form 
Suture loops uniting the terminal loops 
formed upon said two series of needles; and 
means including jacks and widening pick 
ers acting upon said jacks to transfer termi 
nal needles at both ends from the larger series 
to the Smaller, thereby to vary the Wales in 
which both of said suture seams are formed. 

42. A circular knitting machine compris 
ing in combination a needle carrier and a 
can carrier; means relatively to reciprocate 
Said parts and to introduce distinct yarns 
at Spaced points and to cause the needles to 
knit in two series at both yarns on each re 
ciprocation, thus forming split Work; the 
larger of said series including all the instep 
needles and all the heel fashioning needles; 
means cooperating with the heel fashioning 
needles for forming the heel pocket by nar 
rowing and Widening; and means consecu 
tively to transfer said heel fashioning nee 
dles from the larger series to the Smaller, 
thereby to vary the wales in which both of 
said suture seams are formed. . . . . . 

43. A circular knitting machine compris 
ing in combination a needle carrier and a 
cam carrier; means relatively to reciprocate 
said parts and to introduce distinct yarns at 
spaced points and to cause the needles to 
knit in two series at both yarns on each re 
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ciprocation, thus forming split work; the 
larger of said series including all the instep 
needles, all the heel fashioning needles 
and some at least of the non-fashion 
ing heel needles, means cooperating With 
the heel fashioning needles for form 
ing the heel pocket by narrowing and 
widening; and means consecutively to 
transfer said heel fashioning needles from 
the larger series to the smaller, thereby to 
vary the Wales in which both of said suture 
seams are formed. 

44. A circular knitting machine compris 
ing in combination a needle carrier and a 
cann carrier; means relatively to reciprocate 
said parts and to introduce distinct yarns at 
spaced points and to cause the needles to 
knit at both yarns on each reciprocation; 
said needles being in two series arranged at 
two levels for knitting at said yarns respec 
tively and thus forming split work; the 
larger of said series including all the instep 
needles and all the heel fashioning needles; 
means cooperating with the heel fashioning 
needles for forming the heel pocket by nar 
rowing and widening; and means consecu 
tively to transfer said heel fashioning nee 
des from the larger series to the Smaller, 
thereby to vary the wales in which both of 
said suture seams are formed. 

45. A circular knitting machine compris 
ing in combination a needle carrier and a 
cam carrier; means relatively to reciprocate 
said parts and to introduce distinct yarns at 
spaced points and to cause the needles to 
knit in two series at both yarns on each re 
ciprocation, thus forming split work; the 
larger of said series including all of the in 
step needles and all of the heel fashioning 
needles, means cooperating with the heel 
fashioning needles for forming the heel 
pocket by narrowing and widening; a jack 
for each of said heel fashioning needles 
movable independently of its needle and 
functioning in the positioning of its needle 
in one series and its transfer to the other se 
ries; and means to function said jacks in the 
transfer of said heel fashioning needles 
from the larger series to the Smaller thereby 
to vary the Wales in which both of said Su 
ture seams are formed. m 

46. A circular knitting machine compris 
ing in combination a needle carrier and a 
cam carrier; means relatively to reciprocate 
said parts and to introduce distinct yarns at 
spaced points and to cause the needles to 
knit in two series at both yarns on each re 
ciprocation, thus forming split Work; the 
larger of said series including all of the in 
step needles and all of the heel fashioning 
needles; means cooperating with the heel 
fashioning needles for forming the heel 
pocket by narrowing and Widening; a 
jack for each of said heel fashioning needles 
movable independently of its needle and 
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functioning in the positioning of its needle 
in one series and its transfer to the other 
series; and picker means for said jacks to 
transfer said heel fashioning needles from 
the larger series to the smaller thereby to 
vary the Wales in which both of said suture 
seams are formed. 

47. A circular knitting machine compris 
ing in combination a needle carrier and a 
can carrier; means relatively to reciprocate 
Said parts and to introduce distinct yarns 
at Spaced points and to cause the needles to 
knit in two series at both yarns on each re 
ciprocation, thus forming split work; the 
larger of said series including all of the in 
step needies and all of the heel fashioning 
needles; means cooperating with the heel 
fashioning needles fo: forming the heel 
pocket by narrowing and widening; jacks 
for each needle of one Series and widening 
pickers for said jacks to transfer the needles 
of Said jacks from one series to the other 
thereby to vary the Wales in which both of 
Said suture seams are formed. 

48. A circular knitting machine compris 
ing in combination, a needle carrier and a 
can carrier, means relatively to reciprocate 
Said parts and to introduce distinct yarns 
at Spaced points and to cause the needles to 
knit in two Series at both yarns on each re 
ciprocation, thus forming split work, the 
larger of Said series including all the instep 
needles and all the heel fashioning needles, 
means cooperating with the heel fashioning 
needles for forming the heel pocket by nar 
rowing and widening, means including nar 
rowing needle pickers for the temporary 
transfer of the end needles of one series to 
the other to act Suture needles in that, 
other Series, and means to transfer said heel 
fashioning needles from the iarger series to 
the Smaller series, thereby to vary the Wales 
in Which both of said suture seams are 
formed. 

49. A circular knitting machine compris 
ing in combination, a needle carrier and a 
can carrier, means relatively to reciprocate 
Said parts and to introduce distinct yarns 
at Spaced points and to cause the needles to 
knit in two series at both yarns on each re 
ciprocation, thus forming split work, the 
larger of said Series including all the instep 
needles and at least all the heel fashioning 
needles, means cooperating with the heel 
fashioning needles for forming the heel 
pocket by narrowing and widening, means 
including jacks for at least all of said heel 
fashioning needles to transfer said heel 
fashioning needles from the larger series to 
the Smaller series, thereby to vary the Wales 
in which both of Said suture seams are 
formed, and means to confine re-groupment 
action upon Said jacks to selected ends of 
said series. 

50. A circular knitting machine compris 
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ing in combination a needle carrier and a 
cam carrier; means to rotate said needle car 
rier to produce rotary Work on the needles; 
means to reciprocate said needle carrier and 
to introduce distinct yarns at Spaced points 
and to cause needles to knit at both yarns on 
each reciprocation of said needle carrier; 
means to divide the needles into two groups 
for said reciprocating knitting, of which cer 
tain needies may be changed from one group 
to the other group; means to cause on suc 
cessive strokes of reciprocation of the needle 
carrier one group of needles to knit at one 
yarn and the other group to knit at the other 
yarn and the loops of the two series to be 
interengaged as suture seams; and means to 
transfer needies from one of Said groups 
to the other thereby to vary the Wale in 
which at least one of said suture seams is 
formed. 

51. The method of knitting a stocking 
throughout upon a single Series of needles, 
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which consists in producing the leg portion 
by rotary knitting; simultaneously produc 
ing opposite portions of the ankle area by 
reciprocating knitting: joining the simulta 
neously knitted ankle portions by oblique 
lines of suture loops; and knitting the heel, 
foot and toe. 

52. A circular knitting machine compris 
ing in combination a needle carrier and a 
can carrier; means relatively to reciprocate 
said parts and to introduce distinct yarns at 
spaced points and to cause needles to knit in 
two series at both yarns on respective re 
ciprocating strokes thereby to form split 
work: selection-determining means for each 
of certain needles of at least. One Series, said 
Selection-determining means being located 
in the grooves thereof and movable inde 
endently of those needles; and picker 
means for acting directly upon said selec 
tion-determining means for participating in 
the re-groupment of the needies at two 
levels. 

53. A circular knitting machine compris 
ing in combination a needle carrier and a 
can carrier; means to group the needles as 
two series at two levels respectively; means 
relatively to reciprocate said parts and to 
introduce distinct yarns at Spaced points 
and to cause needles to knit in two series at 
both yarns on each reciprocation; Selection 
determining means for each of certain nee 
dies of at least one series; Said means in 
cluding jacks for each of certain needles lo 
cated in the grooves thereof; and picker 
means to act upon said jacks to move them 
in one direction in said grooves for partici 
pation in the re-groupment of the needles 
al, said two levels. 

54. A knitting machine comprising in 
combination, a needle carrier and a cam car 
rier; means relatively to reciprocate said 
parts and to introduce distinct yarns at 
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spaced points and to cause needles to knit 
at both yarns on each reciprocation; said 
needles being in two series at different levels 
for knitting at said yarns respectively and 
thus forming split Work: needle picker 
means acting to change needles temporarily 
from One level to the other so as to act as 
suture needles at the new level; and means 
to transfer needles permanently from one of 
said series to the other, thereby to Vary the 
Wale in which at least one of said, Suture 
seams is formed. 

55. A knitting machine comprising in 
combination, a needle carrier and a calm car 
lier; means relatively to reciprocate, said 
parts and to introduce distinct yarns at 
spaced points and to cause needles to knit at 
both yarns on each reciprocation, said nee 
dies being in two series at different levels 
for knitting at Said yarns respectively and 
thus forming split Work; self-acting nar 
rowing pickers acting upon the needles to 
change said needles temporarily from one 
level to the other so as to act as Suture nee 
diles at the new level; and means to transfer 
needles permanently from one of said series 
to the other, thereby to vary the Wale in 
which at least one of said suture. Seams is 
formed. 

56. A knitting machine comprising in 
combination, a needle carrier and a cam car 
lier; means relatively, to reciprocate said 
parts and to introduce distinct yarns at 
spaced points and to cause needles to knit 
at both yarns on each reciprocation; said 
needles being in two series at different levels 
for knitting at Said yarns respectively and 
thus forming split work: needle picker 
means acting to change needles temporarily 
from one level to the other so as to act as 
suture needles at the new level, and means 
including jacks and said narrowing pickers 
to transfer needles permanently from one of 
said series to the other, thereby to vary the 
wale in which at least one of said suture 
seams is formed. ... 

57. A knitting machine comprising in 
combination, a needle carrier and a can car 
rier; means relatively to reciprocate said 
parts and to introduce distinct yarns at 
spaced points and to cause needles to knit 
at both yarns on each reciprocation; said 
needles being in two series at different levels 
for knitting at Said yarns respectively and 
thus forming split work: needle picker 
means acting to change needles temporarily 
from one level to the other so as to act as 
suture needles at the new level, and means 
including said self-acting narrowing pick 
ers, jacks and pickers acting upon said jacks 
for effecting re-groupment of Said needles. 

58. A knitting machine comprising in 
combination, a needle carrier and a cam car 
rier; means relatively to reciprocate said 
parts and to introduce distinct yarns at 
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spaced points and to cause needles to knit at 
both yarns on each reciprocation; said nee 
dles being in two series at different levels 
for knitting at said yarns respectively, and 
thus forming split work: needle picker 
means acting to change needles temporarily 
from one level to the other so as to act as 
suture needles at the new level, and means 
including self-acting pickers, jacks, and pick 
ers and jack cams acting upon said jacks for 
effecting the re-groupment of said needles. 

59. A knitting machine comprising in 
combination, a needle carrier and a cam car 
rier, means relatively to reciprocate said 
parts, and to introduce distinct yarns at 
spaced points and to cause needles to knit 
at both yarns on each reciprocation; said 
needles being in two series at different levels 
for knitting at said yarns respectively and 
thus forming split work; needle picker' 
means acting to change needles temporarily 
:from one level to the other, so as to act as 
suture needles at the new level, and means 
including said self-acting needle pickers, 

5 jacks operating in the needle grooves, and 
movable independently of the needles, jack 
pickers and jack cams operating upon said 
jacks to effect the re-groupment of said 
needles. 

60. In a knitting machine, a circular se 
ries of needles; means to arrange them in 
two groups at upper and lower levels respec 
tively; means to introduce distinct yarns at 
separated points simultaneously to said 
groups of needles, to cause said needles to 
knit partial courses of loops, means includ 
ing pickers operating during the knitting of 
said partial courses to cause the terminal 
needles of one of said groups to move to the 
level of the other group to form suture loops, 
uniting said partial courses, and means in 
cluding jacks and pickers operating exclu 
sively upon said jacks gradually to trans 
fer the terminal needles of one of said 
groups to the level of the other group, so 
as to form a suture seam extending across 
the longitudinal Wales of the fabric section. 

61. That method of knitting the leg and 
ankle portions of a stocking upon a series 

1 of needles which consists in producing the 
leg portion by rotary knitting; simultane 
ously producing from distinct yarns oppo 
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site portions of the ankle area by recipro 
catory knitting and while knitting said 
ankle portions, joining them by lines of 
suture loops which cross Wales of the fabric. 

62. In a knitting machine, a circular se 
ries of needles, means to separate said needles 
into relatively large and small groups at dif 
ferent levels, means simultaneously to intro 
duce distinct yarns respectively to said 
groups and to function said needles in the 
knitting of partial courses of loops, means 
including pickers acting upon the needle 
butts temporarily to transfer the terminal 

2. 

needles of the smaller group to the level of 
the larger group to form suture loops unit 
ing the terminal loops of said partial 
courses, and means including jacks and 
pickers operating exclusively upon said 
jacks to transfer two needles at a time from 
Opposite ends of the larger group to the level 
of the Smaller group, thereby to form a 
Suture seam extending across the longitudi 
nal Wales of a fabric section. 

63. That method of knitting a stocking 
comprising knitting an upper leg portion by 
rotary work seamlessly to the top of the 
high splice; then knitting simultaneously 
from distinct yarns upon two sets of needles 
respectively in the same machine, the high 
splice and the front lower leg portion, and 
interconnecting the loops of the two yarns 
to form suture lines, and causing terminal 
needles of one set to be transferred to and 
to knit as suture needles and subsequently 
as regular needles in the other set, thereby 
causing said suture lines to be inclined to 
the direction of the Wales of the stocking leg. 

64. That method of knitting a stocking 
comprising knitting an upper leg portion by 
rotary work seamlessly to the top of the 
high splice; then knitting simultaneously 
from distinct yarns upon two sets of needles 9: 
respectively, in the same machine, the high 
splice and the front lower leg portion, and 
interconnecting the loops of the two yarns 
to form suture lines, and persistently and 
throughout a prolonged number of consecu 
tive needles transferring the terminal 
needles of one set to the other set, there to 
act as suture needles and thereafter to act 
in said other set as regular needles, thus 
causing said suture lines to cross Wales of 
the fabric. 

65. That method of knitting a stocking 
comprising knitting an upper leg portion by 
rotary Work seamlessly to the top of the 
high splice; then knitting simultaneously 
from distinct yarns upon two sets of needles 
respectively, in the same machine, the high 
splice and the front lower leg portion, and 
interconnecting the loops of the two yarns to 
form suture lines; and causing terminal 
needles of one set to be transferred to the 
other set and there to act first as suture 
needles in that other set and then for a plu 
l'ality of courses to knit as regular needles in 
that other set, whereby the suture lines are 
inclined to the direction of the Wales of the 
fabric. 

66. Circular knitting mechanism compris 
ing in combination, a needle cylinder, a cam 
ring, a main set and an auxiliary set of 
knitting cams; a long butt set and a short 
butt set of needles, said needles being ar 
ranged in two groups, one of which con 
tains needles of one length of butt and cer 
tain needles of the other length of butt; 
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main and auxiliary yarn feeds, the needles 
of one set being adapted to knit only at the 
main yarn feed and the needles of the other 
set being adapted to knit only at the aux 
iliary yarn feed but with cooperating means 
causing the loops of the two yarns to be 
interconnected to form suture seams; switch 
cam means to elevate one of Said sets of 
needles to a higher level; and means periodi 
cally to transfer needles from that set which 
contains needles of both lengths of butts to 
the other set there to function as Suture 
needles and thus modify the suture Sean 
formation. 

67. Circular knitting mechanism compris 
ing in combination, a needle cylinder, a can 
ring, a main set and an auxiliary set of knit 
ting cams; a long butt set and a short butt 
set of needles, said needles being arranged 
in two groups, one of which contains needles 
of one length of butt and certain needles of 
the other length of butt; main and auxiliary 
yarn feeds; the needles of One being adapted 
to knit only at the main yarn feed and the 
needles of the other set being adapted to 
knit only at the auxiliary yarn feed but with 
cooperating means causing the loops of the 
two yarns to beinterconnected to form suture 
seams; switch cam means to elevate the long 
needle butts to an upper level; and means 
periodically to transfer needles from their 
group which contains needles of both lengths 
of butts to the other group of needles there 
to function as suture needles and thus 
modify the suture seam formation. 

68. Circular knitting mechanism compris 
ing in combination, a needle cylinder, a can 
ring, a main set and an auxiliary set of 
knitting cams; a long butt set and a short 
butt set of needles, said needles being ar 
ranged in two groups, one of which contains 
needles of one length of butt and certain 
needles of the other length of butt, main 
and auxiliary yarn feeds; the needles of one 
set being adapted to knit only at the main 
yarn feed and the needles of the other set 
being adapted to knit only at the auxiliary 
yarn feedbut with cooperating means calls 
ing the loops of the two yarns to be inter 
connected to form suture seams, switch cam 
means to elevate one of Said sets of needles 
to a higher level; and means periodically to 
transfer needles from that set which con 
tains needles of both lengths of butts to the 
other set and there to function first as Suture 
needles and then throughout each of a plu 
rality of consecutive courses to function as 
regular needles in that set to which they 
have been thus transferred. 

69. Circular knitting mechanism compris 
ing in combination, a needle cylinder, a can 
ring, a main set and an auxiliary set of knit 
ting cams: a long butt set and a short butt 
set of needles, said needles being arranged 
in two groups, one of which contains needles 
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of one length of butt and certain needles of 
the other length of butt; main and auxiliary 
yarn feeds; the needles of one set being 
adapted to knit only at the main yarn feed 
and the needles of the other set being adapt 
ed to knit only at the auxiliary; yarn feed 
but with cooperating means causing the 
loops of the two yarns to be interconnected 
to form suture seams; switch cam means to 
elevate all the long butt needles to an up 
per level; and means periodically to trans 
fer short butt needles from their temporary 
allotment in the long butt needle set to the 
other set there to function as suture needles 
and thus modify the suture seam formation. 

70. Circular knitting mechanism compris 
ing in combination, a needle cylinder, a cam 
ring, a main set and an auxiliary set of knit 
ting cams; a long butt set and a short butt 
set of needles, said needles being arranged 
in two groups, one of which contains needles 
of one length of butt and certain needles of 
the other length of butt; main and auxiliary 
yarn feeds, the needles of one set being 
adapted to knit only at the main yarn feed 
and the needles of the other set being adapt 
ed to knit only at the auxiliary yarn feed 
but with cooperating means causing the 
loops of the two yarns to be interconnected 
to form suture seams, Switch cam means to 
elevate the long butt needles to an upper 
level; and means periodically and persist 
ently to transfer the terminal short butt 
needles from their temporary allotment in 
the long butt needle set to the other set and 
there to cause them to function first as suture 
needles in that other set and thereafter in a 
plurality of successive courses to act as 
regular needles in that other set. 

71. Knitting mechanism including needles 
arranged in two series, and means to intro 
duce distinct yarns to the two series respec 
tively and to cause each series to knit only 
at its own yarn but to cause the two yarns 
to knit simultaneously and to be intercon 
nected along spaced suture seams, a carrier 
for the needles having grooves in which the 
needles have independent sliding movement; 
jacks in the grooves of the needles of one 
series but distinct from and independent of 
said needles; and means to transfer jacks 
from a position in their grooves whiches 
tablishes a level for the needles of that 
series to another level which is that of the 
needles of the other series, whereby the 
needles pertaining to the jacks so trans 
ferred knit with that other series of needles. 

72. Knitting mechanism including needles 
arranged in two series and means to intro 
duce distinct yarns to the two series respec 
tively and to cause each series to knit only 
at its own yarn but to cause the two yarns 
to knit simultaneously and to be intercon 
nected along spaced suture seams, a carrier 
for the needles having grooves in which the 
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needles have independent sliding movement; 
means to position the needles of one series at 
one level and to position the needles of the 
other series at another level, said means in 
cluding jacks in the grooves of the needles 
of one series but distinct and independent 
from said needies; and means to transfer 
jacks from a position in their grooves which 
establishes the level for the needles of that 
series to the level of the needles of the other 
series, whereby the needles pertaining to the 
jacks so transferred knit with that other 
series of gedies, 

73. Snitting mechanism including needles 
arranged in two series and means to intro 
duce distinct yarns to the two series respec 
tively and to cause each series to knit only 
at its own yarn but to cause the two yarns 
to kihit simultaneously and to be intercon 
nected along spaced suture seams, a carrier 
for the needles having grooves in which the 
needles have independent sliding movement: 
means to position the needles of one series 
at one level and to position the needle3. Of 
the other series at another level, said means 
including jacks in the grooves of the nee 
dies of one series but distinct and independ 
ent from said needles; and means to trans 
fer consecutively and throughout a pro 
longed series jacks from a position in their 
grooves which establishes the level for the 
needies of that series to the level of the 
needles of the other series, whereby the nee 
dles pertaining to the jacks so transferred 
knit with that, other series of needles. 

74. In a knitting machine, a circular se. 
ries of needles having long and short knit 
ting butts, means to separate the two sets of 
needles for fashioning, additional means to 
separate said needles into two groups, one 
of said groups including all of the instep 
needles and at least some of the fashioning 
needles, means to introduce distinct yarns at 
spaced points, and to cause needles to knit 
at both yarns on each reciprocation to form 
split work, means including narrowing pick 
ers to cause the terminal needles of one of 
said series of needles to be transferred to 
the other series to form suture loops, and 
means including jacks arranged in the 
grooves with said instep needles to prevent 
the regroupment of the needles of said in 
step series. 

75. That method of knitting which con 
sists in relatively rotating a circular series 
of needles and knitting cams to form circu 
lar courses of loops, then in separating said 
needles into relatively large and small 
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groups, then in relatively reciprocating said 
needles and said cams and in introducing 
distinct yarns simultaneously and respec 
tively to said groups of needles at spaced 
points to form partial courses of loops and, 
during the knitting of said partial courses, 
in transferring needles from one group of 
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needles to the other to produce a suture seam 
extending obliquely to the longitudinal Wales 
of the fabric sections from near the center 
of one of said sections to the side thereof. 

76. That method of knitting which con 
sists in relatively rotating two groups of 
needles and two sets of knitting caims to 
form circular courses of loops, then in sepa 
rating said needles into relatively large and 
Small groups, then in relatively reciprocat 
ing said needles and said cams and in intro 
ducing distinct yarns simultaneously and re 
spectively to said groups of needles at spaced 
points to form partial courses of loops and, 
during the knitting of said partial courses, 
in transferring needles from one group of 
needles to the other to produce a suture seam 
extending obliquely to the longitudinal Wales 
of the fabric sections from near the center 
of one of said sections to the side thereof. 

77. That method of knitting split fabric 
which consists in relatively rotating a circu 
lar series of needles and two sets of knitting 
cams, then in separating said needles into 
two groups one of said groups not exceed. 
ing substantially one-sixth of the entire 
circle, then in relatively reciprocating said 
needles and said cams and in introducing 
distinct yarns simultaneously and respec 
tively to said groups of needles at spaced 
points to form partial courses of loops and, 
during the knitting of said partial courses, 
in temporarily transferring the terminal 
needles from one of said groups to the other 
to produce suture loops and then in perma 
nently transferring the terminal needles of 
one of said groups to the other group in se 
lected succeeding courses until the two 
groups of needles are approximately equal 
in number to form suture seams extending 
obliquely to the longitudinal Wales of the 
fabric sections. 

78. A circular knitting machine compris 
ing in combination, a circular series of nee. 
dles and operating cams therefor, means 
relatively to operate said needles and cams 
for rotary knitting, means relatively to re 
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ciprocate said needles and cams, yarn sup 
plies respectively for different groups of 
said needles, upon reciprotation, thereby to 
produce simultaneously a plurality of fab 
ric portions, and means automatically to 
transfer needles from one to another of said 
groups to vary the number of the effective 
needles in each. 

79. A circular knitting machine for knit 
ting split work, comprising a needle cylin 
der with needle grooves; a cam carrier Sur 
rounding the same: there being at spaced 
points about the needle cylinder means to 
introduce distinct yarns for split work; a 
circular series of needles in said grooves, 
constituting two groups; said cam carrier 
having main and auxiliary sets of knitting 
cams respectively functioning to present the 
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which engage the needle butts in the grooves 
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Ineedles of said two groups to said distinct 
yarns said sets of knitting cams being at 
substantially the same distance from the 
needle cylinder; each set of knitting cams 
including an advancing cam and a retract 
ing cam both of which are close to the Outer 
face of the needle cylinder; and both of 
of the needle cylinder to reciprocate them 
therein; means relatively to reciprocate the 
needle cylinder and the cam carrier so as to 
cause the needles to take Said yarns at each 
reciprocation in the production of split 
work with interengaged loops forming 
stiture Seans; and means to vary in selected 
succeeding courses the needle or needles 
upon which the siture seam or seams is 
formed, so as to cause said seam or seams to 
extend across a series of Wales of the fabric. 

80. A circular knitting machine for knit 
ting split work, comprising a needle cylin 
der with needle grooves; a cam carrier sur 
rounding the same: there being at Spaced ** 8. sy 
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points about the needle cylinder means to 
introduce distinct yarns for split work; a 
circular series of needles in said grooves, 
constituting two groups; said cam carrier 
having main and auxiliary sets of knitting 
cams respectively functioning to present the 
needles of said two groups to said distinct 
yarns: said sets of knitting cams being at 
substantially the same distance from the 
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needle cylinder; each group of knitting 
cams including an advancing and a retract 
ing can both of which are close to the outer 
face of the needle cylinder and both of 
which engage the needle butts in the grooves 
of the needle cylinder to reciprocate them 
therein; means relatively to reciprocate the 
needle cylinder and the cam carrier so as 
to cause one group of said needles to knit 
at one set of cams and to pass without knit 
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ting above the other set of cams; and the 
other group of needles to knit at said other 
set of cams but to pass without knitting be 
low said first set of cams, terminal needles 
being caused to form interengaging loops 
constituting suture seams; and means to 
vary in selected succeeding courses the ter 
minal needles upon which the suture seams 
are formed, so as to cause said seams 
to extend across two series of Wales of the 
fabric. . - 

81. A circular knitting machine for knit 
ting split work, comprising a needle cylin 
der with needle grooves; a cam carrier sur 
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rounding the same; there being at spaced 
points about the needle cylinder means to 
introduce distinct yarns for split work; a 
circular series of needles in said grooves, 
constituting two groups; said cam carrier 
having main and auxiliary sets of knitting 
cams respectively functioning to present the 
needles of said two groups to said distinct 
yarns; said sets of knitting cams being at 
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substantially the same distance from the 
needle cylinder; each group of knitting 
cams including an advancing and a retract 
ing cam both of which are close to the outer 
face of the needle cylinder and both of 
which engage the needle butts in the 
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grooves of the needle cylinder to reciprocate 
them therein; means relatively to recipro 
cate the needle cylinder and the cam carrier 
so as to cause the needles to take said yarns at each reciprocation in the production of 
split Work with interengaged loops form 
ing Suture seams; and means for transfer 
ring needles of one group to the other group 
there to function first as suture needles and 
thereafter as regular needles, said means in 
cluding a set of instrumentalities arranged 
in a curved series positioned for action upon 
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the needles in substantially the curved plane 
of the outer face of the needle cylinder. 

82. A circular knitting machine for knit ting split work, comprising a needle cylin 
der with needle grooves; a cam carrier sur 
rounding the same; there being at spaced 
points about the needle cylinder means to 
introduce distinct yarns for split work; a 
circular series of needles in said grooves, 
constituting two groups; said cam carrier 
having main and auxiliary sets of knitting 
cams respectively functioning to present, the 
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needles of said two groups to said distinct 
yarns; said sets of knitting cams being at 
substantially the same distance from the 
needle cylinder; each group of knitting 
cams including an advancing and a retract. 
ing cam both of which are close to the outer 
face of the needle cylinder and both of 
Which engage the needle butts in the grooves 
of the needle cylinder to reciprocate them 
therein; means relatively to reciprocate the 
needle cylinder and the cam carrier so as to 
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cause the needles to take said yarns at each reciprocation in the production of split 
Work with interengaged loops forming su 
ture, Seams; and means for transferring 
needles of one group to the other there to 
function first as suture needles and there 
after as regular needles, said means con 
sisting of instrumentalities individual to se 
lected needles and arranged in a curved 
series which is positioned for action upon 
the needles in substantially the curved plane 
of the Outer face of the needle cylinder, and 
means to act upon said instrumentalities in 
sequence. 

83. In a knitting machine a circular series 
of needles; two sets of knitting cams; means 
to effect cooperation between said needles 
and One set of knitting cams to produce 
rotary work and between two groups of said 
needles and both of said sets of knitting 
cams to produce split work; means to divide 
the needles into large and small groups for 
knitting said split work; and means simul 
taneously to introduce distinct yarns to 
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both groups of said needles during the knit 
ting of said split work, one of said yarns 
constituting the yarn for said rotary work 
and one section of said split work, the other 
yarn composing the other section of said 
split work and means persistently to trans 
fer in a series of courses, terminal needles 
from the larger to the smaller group, to ef 
fect the formation of suture seams extend 
ing obliquely to the longitudinal Wales of 
the fabric. 

84. In a knitting machine a circular series 
of needles; two sets of knitting cams; means 
to effect relative rotary movement be 
tween said needles and said cams and to 
cause the knitting of said needles with one 
set of said cams to produce rotary work; 
means to divide said needles into relatively 
large and small groups for knitting split 
work; means to introduce yarn to all of said 
needles during rotary work; means to ef 
fect relative reciprocatory movements be 
tween said groups of needles respectively 
and said knitting cam sets to produce split 
work; means to introduce distinct yarns 
simultaneously to said groups of needles 
during the knitting of said split work and 
to cause the interknitting of said two yarns 
to form suture seams; means to transfer 
the terminal needles of the smaller to the 
larger group to form suture loops uniting 
the terminal loops of the fabric sections; 
and means including jacks having move 
ment independent of needles pertaining 
thereto, and pickers operating exclusively 
upon said jacks, to transfer the terminal 
needles from said larger to said smaller 
group to effect the formation of a suture seam extending obliquely to the longitudi 
nal Wales of a fabric section. 

85. In a knitting machine, a circular 
series of meedles; means to separate said 
needles into relatively large and small 
groups; means simultaneously to introduce 
distinct yarns respectively to said groups 
and to function said needles in the knitting 
of partial courses of loops; means including 
pickers acting upon the needle butts tempo 
rarily to transfer the terminal needles of 
the smaller group to the larger group to 
form suture loops uniting the terminal loops 
of said partial courses; and means includ 
ing jacks having movement independent of 
needles pertaining thereto, pickers operat 
ing exclusively upon said jacks and cams 
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for said jacks to transfer two needles from 
each end of the larger group to the smaller 
group thereby to form suture seams extend 
ing diagonally across the longitudinal Wales 
of a fabric section. 

86. Knitting mechanism including a cir 
cular series of needles operable as an en 
tirety for rotary work but divided for sepa 
rate knitting cam actuation into relatively 
Small and large groups; primary and sec 
Ondary knitting cams respectively arranged 
to function said groups of needles during 
reciprocating knitting to form split work 
One only of said cams functioning during 
rotary Work; means to introduce distinct 
yarns at Spaced points to said groups of 
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needles for the production of split work; 
means including narrowing pickers and said 
Secondary knitting cams to cause the leading 
needles of the Smaller group to form suture 
Seams; and means to transfer terminal 
needles at each end of the larger group to 
said Smaller group thereby to vary the Wales 
in which said suture seams are formed. 

87. Knitting mechanism including a cir 
cular. Series of needles divided for separate 
knitting cam actuation into relatively small and large groups; primary and secondary 
knitting cams respectively arranged to fund 
tion said groups of needles during recipro 
cating knitting to form split work; means 
to introduce distinct yarns at spaced points 
to said groups of needles for the production 
of split Work; means including narrowing 
pickers and said secondary knitting cams to 
cause the leading needles of the smaller 
group to form suture seams; and means in cluding.jacks having movement independent 
of needles pertaining thereto, and pickers 
Operating upon Said jacks, to transfer 
needles from the larger group to the smaller 
group thereby to vary the Wales in which 
the suture seams are formed. 

88. That method of knitting a stocking 
throughout upon a single series of needles, 
which includes producing a leg portion by 
rotary knitting; simultaneously producing 
segmental portions of the stocking by recip 
rocating knitting, and during the produc 
tion of Said segmental portions joining 
simultaneously knitted segmental portions 
by oblique lines of suture loops. 

In testimony whereof, I have signed my 
name to this specification. 

ROBERT H. LAWSON. 
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