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To all thon it may concern; : 
Be it known that I, BERNARD T. STEBER. 

a citizen of the United States, residing at 
Utica, in the county of Oneida and State of 
New York, have invented certain new and useful Improvements in Knitting-Machines: 
and I do hereby declare the following to be 
a full, clear, and exact description of the 
invention, such as will enable others skilled 
in the art to which it appertains to make and 
}se the same. 
This invention relates to improvements in 

knitting machines of the type adapted to 
produce ribbed fabric, and the object in view 
is the production of such a machine having 
kitting instrumentalities adapted for knit 
ting a fabric comprised of two plain, flat 
webs as a base knitted together for forming 
a ribbed fabric, the distinct or individual 
characteristics of the webs being oliiterated 
in the formation of the ribs, and the fabric 
as a whole presenting a single entity, the 
weis (;f which are not independent. 
With this and further objects in view as 

will be in part hereinafter stated and in 
art will become obvious, the invention com - 
rises certain novel constructions, combina 

tions and arrangements of parts as will be 
herein specified and claimed. 

In the accompanying drawings, Figure 1 
is a perspective view, of a knitting machine 
in bodying the feat res. Of the present in 
vention. Figs. 2 and 3 are vertical, central 
s' to is the eth 'ough, one being taken at 
right ingles to the other. and parts being 
iroken away. Fig. 4 is a top pian view of 
the cilial eams with the dial ca) removed. 
Fig. 5 is a diagranimatic view illustrating 

veloped as an extension or on a fiat plane. 
cap, inclicating a netlit of a distinent of 
certain dial cars. Fig. 7 is a view in eleva - 
tion of a section of fabri? produced by the 
in a cline and rejected from a section of 
fabric such as constit sites the base or two. 
wet fabric: fron which the ribbel fabric is 
for lied. the two sections of fabric affording 
a comparative illustration. Fig. 8 is a hori. 
Zital edge view of the same. 

For the purpose of illustrating a concrete 
(Naple of an embodiment of the invention, 
a knitting machine is shown in the accom. 
pinying drawings which is particularly well 
adapted to produce the form of fabric illus. 

trated at the right of Figs. 7 and 8. How 
ever, it is obvious that the invention is not 
limited to this particular example, but com 
rehends all mechanical equivalents and 

substitutes. 
For a definite and detail understanding of 

the embodiment of the invention illustrated, 
reference will be had to the accompanying 
drawings in which 

1 indicates the needle cylinder mounted 
upon and fixed to the bed plate 2 sustained 
by bracket 3 carried by standard 4. Stand 
ard 4 may be supported on any suitable base 
5 and extends above the bracket 3 and is 
provided with a cross piece 6, and a pendent 
rigidly connected supporting member 7. 
Fixed to the lower end of the member 7 is a 
collar 8, and surrounding the member 7 im 
ediately above collar 8 and resting thereon 

is the dial 9, which may be camped and thus 
rigidly connected to the meuber 7, as by set 
screws 10, 10. Above the dial is the dia 
caii ring 11 fixed to and carried by the dial 
cap 12, which cap is in turn carried by a 
sleeve 13 revolubly surrounding the support. 
it g member 7, the sleeve 12 being in turn 
surrounded by and connected to a collar 14, 
set screws 15, 15, clamping the collar and 
sleeve together. The collar 14 is connected 
by radiafarms 16 to ver?ical post 17, which 
in turn have their lover ends fixed to the operating ring 18 rotatively notinted in the 
bed plate 2 and provided with the operating 
gear 19 adapted to be driven in the stial 
manner by a beveled gear not illustrated. 
The cylinder cam ring 20 surrounds the 
cylinder 1 and is mounted upon and fixed 
to ring 18 for being driven therely. The 
evlinder is grooved vertically for the recep 
tion and guidance of cylinder needles, which 
needles are divided it? two sets a and (t", 
the Leedles of one set alternating with the 
needles of the other throughout the cylinder. 
The dial is grooved radially for the recep 
tlon and guidace of dial needles, which 
are divided similarly into sets 2 and , , the 
needles of one set alterilating throughout 
the dial with the edies of the other set. 
The needes of the respective sets both in the 
cylinder and dial may be distinguished by 
arly of the well knotyn means of separating 
needles into sets, but for clearness and facil 
ity of illustration, I have selected long and 
short needles as representative of the two 
sets in each needle bed, and in this connec 
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it is it Aii be observed that the needle beds 
wi: ) is lustrated as cylinder and dial may 
as: He other forms. 

Jia cap 13 carries four yarn feeds 21, 22, 
23 and 21, the not iting of each on the cap 
being preferably adjustable as illustrated. 
Obvie isly, any nultiple of the feeds illus 
trated may be utilized, but for clearness of 
disciosure only four have been shown, and 
on straight machines bit two feeds would 
be retuired where the taking of the yarn 
occurs only once with each movement of the 
parts in one direction. 
The needles of the cylinder and dial are 

each divided into two sets, as for instance, 
long and short needles, the long needles in 
each needle carrier being actuated by cer 
tain cans and the short needles by other 
cams. Obviously, this method of dividing 
the needles. into sets may be modified as 
preferred, but for facility of description and 
illustration the set of long cylinder needles 
will be referred to as set a the set of Fong 
dial needles as set , the set of short cylin 
der needles as set u', and the set of short 
dial needles as set l'. These needles may, 
of course, be arranged numerically in what 
ever clusters or groups the particular oper 
ator may select, but for facility of illustra 
tion, and as a preferred enhodiment, the 
long needles in each, needle bed have been 
indicated as disposed in successive alterna 
tion with the needles of the short set, and 
for the production of the fabric hereinafter 
described the same number of... needles is 
utilized in each set as in any other set. An 
other important feature of the arrangement 
of the needles resides in the fact, which will 
be obvious froin a study of Fig. 3 of the 
drawing, that any one long needle of the 
dial operates in the space between a long in 
short needle of the cylinder, being ranged, 

- S. for instance, to operate : 1. left (;f the 
long cylinder needle and (; ; sequently at 
the right of the short cy; er needle, and 
each short dial needle is si:liarly arranged 
to operate in the space between each two of 
the cylinder needles, as for instance, at the 
left of a particular long cylinder needle 
and at the right of the ad's ent short cylin 
der needle. 
As clearly seen in Figs. 4 and 5, the dial 

needles are actuated by ca) is timed relative 
to the action of the cans of the cylinder as 
well as to the disposition of the respective 
yarn feeds, there being a can 21 and a can 
21 for successive actuation of the needles of 
set b, the remainder of the cam path for 
needles b being s for preventing 
operation and for holding the sail needles 
in a retracted condition, while cams 23 and 33 ai e disposed for actuating the needles 

ly, and the cam path 
of the needles b'is shaped to leave the 
needlest' inactive and retracted during the 

is 1,082,557 

remailider of the rotation of the dial cap 
from the can 23 to the cam 23. Of course, 
each cam 21, 2}'', 23 and 23 is made up of 
the air of can surfaces necessary for effect 
ing a knitting operation, that is a needle 
pushing out or projecting cam surface, and 
a needle retracting or stitching cam surface, 
both surfaces for facility lieing herein re 
ferred to is a can, , 

It order to facilitate rendering certain 
of the dial needles inactive at times, as for 
inistance, the set l', the projecting can sur 
faces of cams 23 and 23 are made adjust 
able by having the material of the cam ring 
11 cit away at the back or inside of such 
surfaces, as indicated at 25 leaving ad 
justabie portions: 25, 25, of the cam ring out 
side of such cit-away portion. Each por 
tion 25 is connected to the dial cap 12, as 
clearly seen in Fig. 6, by a pair of adjust 
able set screws or bolts 25, 25, extending 
through slots 25°, 25", in the dial cap 12, 
whereby, by loosening screw's 25°, portions 
25 may be adjusted inwardly stifficiently to 

. . . . . . . . -N- - - - - cause the short dial needles to remain inac 
tive and to take no yarn whatever. The 
cams.23 and 23 as illustrated each has an 
auxiliary or approach cam portion 25 lead 
ing up to the respective portion 25, and to in 
sure against any undesired movement of the 
short needles, each of such auxiliary por 
tions 25 is rendered adjustable by retaining 
set screws or bolts 25", 25° extending 
through slots 25, 25 in the dial cap, each 
set screw 25" having its lower end threaded 
into the respective portion 25 and its up 
per end provided with the usual head en 
gaging the upper surface of the dial cap in 
the same manner as screws 25. When ad 
it sting the cams for throwing the short dial 
needies put of operative condition, the 
screw's 25°, are loosened, portions 25 moved 
in wai'ily. the screws 25 noving in the slots 
'25". aid, when the portions 25 have been 
moved stiflicietly invarily, the screw's 25 
are tightened so that their heads engage the 
apper surface of the dial cap, and the 
threaded lower ends draw the portions 25 
tightly in (sition. The portions 25 are 
the in similarly adjusted inwardly, the ad 
juste of the politions 25 occurring prior 
to the adjust ent of the portions 25 owing 
to the lapping it the latter over the former. 
To reist at lish tie operative condition of the 
short dial celles, the can portions 25 are 
first readitistel to their oriter position, and 
then can pirti is 25 are correspondingly 
readjusted. ()) \iotisly the shott dial needles 
have been selected mei'ely for purposes of 
illustration, and the same effective adjust 
nent of the actuating eams of the other set 
of dial needles may be provided instead. 
By reference to Fig. 5, it will be seen that 

below cams 21 the cylinder is provided with 
a cam 22 for actuating the set of needles a, 
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or long cylinder needles. Beneath call 21° a 
cylinder cam 24 is provided for actilating 
the short cylinder needles or set a', while 
beneath can 23 of the dial a cann 22' is pro 
vided for the cylinder for actuating the long | 

cylinder reedies or set it, and beneath 'an 2 
of the dial a cylinder can 24 is provided 
for actuating the short cylinder needles or 
set a'. Thus in operatio) cams 22 and 21° 
coöperate to actuate the needles of the sets at 
and b at yarn feed 21, while eams 24 and 
21 cooperate to actuate the sets of needles a 
and l at feed 22. Then carns 22 at 23 
cause the coöperation of needles ( and l at 
feed 23, followed by the action of canns 24 and 23 causing the coöperation of needles a' 
and l' at feed 24. Thus the operations of 
the machine are naturally divided into two 
distinct units, one represented by the suc 
cessive operations of the short dial needles, 
or one set of dial needles, first with respect 
to the long cylinder needles, or one set of 
cylinder needles, and then with respect to 
the short cylinder needles, or the other set of 
cylinder needles. The other unit of oper 
ation consists of the actuation of the other 
set of dial needles relative to the cylinder 
needles, as for instance, the short dial needles 
acting first with respect to the long cylinder 
needles and then with respect to the short 
cylinder needles. Either one of these two 
complete units may be eliminated by the re 
moval or rendering inactive of a respective 
set of dial cams, as for instance, the throw 
ing out of action of the cams 23 and 23, 
whereupon the other unit of operation may 
continue and will produce another form of 
fabric, not herein illustrated, but embodying 
a product of one species of the genus of the 
present invention. To again knit the more 
complex fabric, such as seen in Figs. 7 and 8. 
it is only necessary to move the portions 25 
and 25 to the position for rendering cams 
23 and 23 active. 

In operation, for clearness of illustration, 
it should be understood that the two sets of 
cylinder needles when knitting alone at all 
four varn feeds and without the presence of 
the dial at all, alternate feeds being taken by 
one set only, and the other alternate feeds by 
the other set only, will produce a fabric com 
prised of two plain, flat webs, such as is 
illustrated at T, at the left of Figs. 7 and 8. 
It is, of corse, understood that the function 
of a dial needle in an ordinary ribber is to 
knit wales of loops in the connecting yarn or 
sinker wales between the cylinder needle 
wales which thus produces a rib. When it 
one unit of operation is being carried out, as 
by the throwing out of operation of eams 23 
and 23, the active dial needles act first with 
respect to the web being made by one set of 
cylinder needles, and then with respect to 
the web being made by the other set of cyl 
inder needles, so that the first loop on a given 

3. 

dial reedle will be drawn from the sinker 
wake tonnecting the needle Wales of one of 
the basic webs, aid the next loop on the sane 
dial needle will be drawn from the next 
sinker waie of the other basic web, whereby 
the rib produced by a particular dial needle 
will be composed of successive alternate 
lips of yari n): king up the two independ 
ent reedie Wales in the oitei' or ('viii tie' 
face of the fabric. 

In the kitting of ordinary ribbed fabric, 
it is common to feed yarn to the cylinder 
needles and then when they rise to pull the 
ribbing wales by the dial needles from the 
sinker wades connecting the cylinder needle 
wales, but obviously a converse relation ill 
the aetion of the needles may he provided. 
and the same mechanical action will occur. 
one set of needles producing the basic fabric 
and the other set drawing in the sinker wales 
to make the fabric ribbed instead of plain 
stitch. Of course, where a machine is actu 
ally making ribbed fabric there is no point 
in the fabric where the plain Web is ap 
parent, as each course is knit into a rib as it 
progresses, so that the reference to the two 
plain webs herein merely bears out a theory 
of operation which facilitates an under 
standing of the construction of the machine 
and its functions. If at any time all of the 
dial needles were thrown out of action, the 
cylinder needles would produce the two dis 
tinct interlooped, flat weibs and as soon as 
the dial needles were placed in action again, 
the ribs would again appear. the two webs 
being interknit into a single ribbed web, and 
in the instance of the operation of but one 
set of dial needles, each needle of that set 
pills : loop from a sinker wale of one web 
of the basic fabric at one side of one cylin 
tler needie, and then pulls a loop from the 
next sinker wale of the other web of the 
basic fatric at the other side of the adiacent 
cyliter needle of the other set. 
stance. where only the long dial needles are 
(perating. (ne ting dial needle will pull a 
loo; at one side of one long cylinder needle, 
say to the ris.ht tiereof. and will then all 
its sixt too; at th' other side, say to the left. 
of the adi-use it short cylinder needle. The 
same is true where only the short dial needles 
(e) at . It will this be noted that by rea 
s' of the relative positioning of the dia 
aid cylindler needies, the thread constituting 
tire stitches which are drawn in by the dial 
needles to for aeedle wales producing loops 
in the infier face of the fabric deseries lines 
si'i'ilar to the outline of an ordinary saw 
tooth. that is, having a long inclined strand 
or sinker wale extending one way. and a 
short strand or sinker wale disposed at an 
airle thereto, so that the saw tooth has the 
appearance of leaning in a direction away 
from the long strand or sinker wale, as 
clearly seen at the right of Fig. 8, the saw 

For in 
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tooth, being drawn in by a needle of one set 
of dial needles inclining in one direction 
when taken from a given set of cylinder 
needles and in an opposite direction when 
taken from the other set of cylinder needles, 
that is inclining in one direction in one 
course and it anther direction in another 
course, whereby tine long strands of one 
course are t'aised to cross the short strands 
of the preceding course. This is true re 
gardless of whether all of the needles in the 
dial are operating or not. Any one dial 
needle will effect the same result so far as 
the production of the oppositely inclined 
saw tooth stitches is concerned by reason of 
its coöperation with at least one needle of 
each of the two sets of needles in the cyl 
inder. 
When the embodiment of the fabric seen 

at the right of Fig. 8 is to be produced, the 
cams 23 and 23 are thrown into action and 
all cylinder cans are restored to operative 
condition and yarn, is supplied to feeds 23 
and 24, whereupon the cylinder needles will 
produce the same form of basic fabric T 
made up of the two simple plain flat webs, 
the cylinder needles forming needle Wales 
106, as seen at the left of Figs. 7 and 8, and 
the dial needles will pull in loops from the 
sinker wales of such basic fabric, each dial 
needle pulling alternately from one web and 
then from the other for producing a wale 
105, so that each dial needle wale is made up 
of first a loop of yarn from a sinker wale 102 
of one of the basic webs and then a loop of 
varn from a sinker wale 101 of the other 
basic web, whereby the fabric seen at the left 
of Figs. 7 and 8 is produced. Thus the knit 
ting instrumentalities contemplated by the 
present improvement, and an embodiment 
of which is illustrated in the accompanying 
drawigs, are designed to psduce a single 
integral fairie having withil its complete 

... entity that which would have been two dis 
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tinct flat webs fornied for instance on the 
cylinder needles after a manner common in 
the art, but which distinct entity of such 
wells has been obliterated by the formation 
of a single inseparable fabric, each of the 
ribs of one face of which is made up of loops 
of varn front a plurality of ribs on the other 
face. 
When all dial needles are operating, one 

set of dial needles pulls from one basic web 
aid then front the other, and then the sec 
ond set of dial needles repeats this opera 
tion at different feeds. As there are in the 
two dial sets an equal number of needles to 
the total number of cylinder needles, there 
will be one dial needle wale produced for 
each cylinder needle wale, making a one 
anil-one ribbed fabric, the cylinder or outer 
face of which has alternate independent ribs, 
while each rib, on the inner ol' dial face of 
the fabric is a composite of two yarns, one 

If yarn of one color is delivered from feeds 
21 and 22 and of another color from feeds 

1,062,557 

from one cylinder needle wale and the other 
from another adjacent independent cylinder 
needle wale. Each dial needle wale will 
contain the same number of loops as any one 
cylinder needle wale and of the same length. 

23 and 24, the cylinder face of the fabric 
will display alternate stripes of two colors, 
while the two colors will appear in each 
stripe or needle wale on the inner or dial 
face, one loop of each dial needle wale being 
of one color and the next loop in the same 
wale being of the other color; thus alter 
nating throughout the length of the Wale, 

75 

SO 
and giving to the back or dial face of the 
fabric a motley appearance. If four differ 
ently colored yarns are employed, each wale 
on the cylinder face of the fabric will be 
formed of alternate loops of two colors, cor 
responding to the two respective feeds, and 
each wale on the dial face of the fabric will 
present first a loop of a color of one cylin 
der needle wale and then a loop of a color 
of an adjacent independent cylinder nee-file 
wale, and alternating thus throughout the 
length of the dial wale, and the next ad 
jacent dial wale will present first a loop of 
the other color of the first cylinder needle 
wale and then a loop of the other color of 
the other or adjacent independent cylinder 
needle wale, the motley stripes on the dial 
face of the fabric thus differing in color 
effects from the motley stripes on the cylin 
der face of the fabric. 
As there are only one-half as many dial 

needles in one set as there are cylinder 
needles in the two cylinder sets, the elimina 
tion of one dial needle set from action with 
the elimination of its corresponding feeds, 
would, in producing the simpler form of 
fabric, cause each dial needle to pull in two 
loops for each single loop pilled in by any 
ne cylinder needle, one of the dial needle 

loops being pulled first from one feed and 
the next dial needle loop from the other 
feed, while each cylinder needle pulls in 
loops only from its own respective feed. 
As a further exposition of the operation 

of the machine when producing the one 
and-one fabric illustrated at the right of 
Figs. 7 and 8, referring more particularly 
to Figs, 4 and 5 of the drawings, it will be 
assumed that feed 21 is working with white 
yarn, feed 22 with black yarn, feed 23 
with red yarn and feed 24 with blue yarn. 
Starting with feed 21, the white yarn will 
be taken by the long cylinder needles and 
by the long dial needles, the two sets of 
needles pulling in opposite directions and 
forming a zigzag line of yarn between feeds 
21 and 22. At feed 22 the black yarn is 

! pulled in opposite directions by the short 
cylinder needles and by the long dial 
needles, the long dial needles thus inter. 180 
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looping the white yarn with the black yarn 
as soon as feed 22 reaches the point of the 
first taking of white varn. whereat the long 
dial needles east off the loops of white varn 
and hold loops of black yarn. At feed 23, 
at the beginning of a knitting operation, 
the red yarn is taken by the other or new 
set of dial needles, that is the short dial 
needles, and is taken by the long cylinder 
needles. that is those needles carrying loops 
of white yarn from feed 21, the long cyl 
inder needles casting off the white loops 
aid interlooping there with the red yarn of 
feed 23. Going now to the next feed, or 
feed 24. the same short dial needles will 
pull in loops from the blue yarn of feed 24 
and cast of the loops of red yarn with which 
they have interlooped the blue, whereas the 
short, cylinder needles take the blue yarn 
interlooping the same with the black yarn 
taken from feed 22 and casting the loops of 
glack yarn. Of course, it is understood that 
in thus considering the operation, those sets 
of needles not referred to relative to a par 
ticular feed remain inactive and welt pend 
ing the arrival of the next feed. Thus at 
no point in the operation of the machine is 
there formed a section of fabric however 
sina in which one of the basic webs is 
independent of the other, but at every point 
as soon as an interlooping of yarns occurs 
sufficient to constitute a portion of fabric 
such interlooping destroys and eliminates 
the distinct entities of the basic webs and 
produces a resulting integral ribbed fabric 
having its existence as a ribbed fabric de 
veloped at the expense of the loss of the 
independence of such basic webs. After the 
taking of yarn from feed 24, the course or 
round of operation is complete, and the next 
round begins and repeats the one just speci 
fied. 

I am aware that it has heretofore been 
proposed to provide instrumentalities for 
knitting two independent webs to form a 
fabric, in one instal ice one of the webs being 
ribbed and the other fat with the needle 
wilies of the flaf web appearing in the spaces 
between the ribs of the ribbed web, and in 
the other istance the fabric' being consti 
futed of two independent webs each ribbed. 

..all of the ribs of each appearing in the 
spaces between the ribs of the other, Both 
of these fabrics, however, are essentially 
distinguished by the maintenance of the dis 
tirict independence of the basic webs which 
are not connected other than by the inter 
locking resultant from the disposition of 
certain sinker wales of one web relative to 
the needle wales of the other web, sich that 
the webs may not be readily separate . Such 
fabrics, however, being distinguished by the 
independence of the basic webs are not to 
he confused with the fabri's which the 
present improved knitting inachine is de 

5. 

signed to produce, the product of such im 
proved knitting machine being essentially 
an integral structure in which the basic 
webs are absolutely dependent upon each 
other for the production and maintenance 
of the ribbed nature of the fabric, and such 
basic webs may not, therefore, by any pos 
sible mutilation of the fabric be separated 
from each ther except by the testinction 
of the ribbed nature of the fabric. This 
it becomes apparent that the independent. 
webbed fabrics and machines for producing 
the same represent one type of development, 
while the present improvements involve a 
diametrically opposite type. 

It will be perfectly obvious to those 
familiar with the art that the invention com 
prehends knitting instrumentalities capable 
of interlooping the connecting yarns be 
tween needle wales of two plain stitch webs 
into a wale on the opposite face from such 
needle wales, whereby a single integral fab 
ric structure is produced possessing the 
characteristic of ribs, not formerly pos 
sessed, and deprived of the characteristic 
of independence of the webs; an such in 
strumentalities may be developed in many 
embodiments susceptible of the production 
of widely varying fabrics, ail clearly falling 
within the intent and spirit of the invention. 
While throughout this description I have 

referred to the cylinder needies as being 
adapted to form the basic fabric of two flat 
webs, and the dial needles as drawing in the 
rib-making Wales, it is obvious that the op 
eration may be performed conversely; that 
is, the dial needles may be made to produce 
the basic fabric of two plain, flat webs and 
the ribs be formed therefrom by the cylinder 
needles. 

Variations in the relative number of sets 
of needles in the two carriers may clearly 
be made within the spirit and scope of this 
invention, and to embody the invention as particularly pointed out in some of the ap 
pended claims does not require that two sets 
of needles be provided in each carrier. 

For the purposes of identity and facility 
of application of the terms of the appendel 
claims to the elements of the articular en 
bodiment herein disciosed, the cylinder may 
be considered the first needle carrier and 
the dial the second needle carrier, but this 
is not to be taken in any sens as a restric 
tion of the scope of the clains which are 
intended to apply to such constructions 
whether the same or a converse disposition 
of parts is employed. 
The fabric produced by the invention 

herein set forth is disclosel and clained in 
my United States Letters Patest No. 95},033. 
granted March 1, 1910. 
What clair is:- 
!. In a knitting machii, two leedle car 

riers, two sets of needles in one carrier, two 

70 

75 

80 

85 

90 

95 

00 

05 

10 

5 

120 

25 

30 



5 

ls 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

&S 

sets of needles in the otle; carrier, for 
yarn feeds, cans for actitii is the set { 
needles in one if the easie : riters a . 
ranged to successively oper: 2 tie iced: 
such set to knit two successive ya! is aili 
be idle with the remaining two yarns, sili 
lar cans for the other set of needles at the 
last-Dientioned carrier fir stria is okrat 
its such needles, air carris far tie : 
neerie carrier arra tigeti perate 
needless of eact set six's y 

2. In a knitting in a cline, t w is needle ca'- 
rie's, a set of needles in one of said carriers, 
can is for actuating the needles of said set a 
multiplicity of times in succession a daited 
to aliv the needles to remain inactive tur 
ing a portion of the operation of the na:- 
chile, a second set of needles in the same car 
rier, and cans for similarly actuating the 
second set of needies and allowing the same 
to remain inactive, the ears of the two s: its 
being disposed to cause one set to be actuated 
while the other remains inactive, a pirality 
of needles in the other carrier, cams for 
actuating the latter sets successively, and 
yarn feeds for said needles, 

3. In a knitting machine, the colnbination 
of two needle carriers, herein identified as 
first and second, two ses of needles in each 
carrier, yarn feeds for the needles, cans for 
actuating the needles of the first needle car 
fier for causing one set of such needles to 
take yarn from alternate feeds only and for 
causing the other set of the first carrier to 
operate, for taking yari from other alter 
nate feeds only, cams for actuating one set 
of needles of the second carrier for taking 
yarn from two successive feeds, and cans 
for actuating the other set of needles of the 
second carrier for causing the same to take 
yarn from two other successive feeds. 

4. In a knitting machine, the combinition 
of two needle carriers, herein identifies; as 
first and second, two sets of needles in each 
carrier, yarn feeds for the needles, eams for 
actuating the needles of the first needle car 
rier for causing one set of such needles to 
take yarn from alternate feeds only and for 

til 

causing the other set of the first carrier to operate,for taking yarn from other alternate 
feeds only, can for actuating one set of 
needles of the second carrier for taking yarn 
from two successive feeds, and cams for 
actuating the other set of needles of the sec 
ond carrier for causing the same to take 
yarn from two other successive feeds, the 
needles of the second carrier being disposed 
for taking yarn first at one side of the space 
between active needles of the first carrier 
and then from the other side of the space 
between other active needles of the first 
carrier, there being an equal number of 
needles in each set in both carriers. 

5. In a knitting machine, two needle car 
means for actuating 

1,432,735? 

st freedles it tie secotti a '.' . . ; sets 
: ; ; ; , "... iii's in ; ; ; ; it'st carris is for 
it '): 'tilis, ; , in for at . . . ty. 
{}i it set of ; i.e. first . . . . .x stai'i 
froiii one yar: it d, a c. . . . ; tifig the 
(eedles if the olier set i? tie sir. . .'; rrier to: 
t:ke yarn fri; ; ; nother fee it "an is for 
a stating the ice, les, if th: it second 
("arrier for ta. i :, ; ; ; ; ; ; ; ; feed 
ai]f a var; of i. f. . . . . . . . . . . . .es of 
the set in t is st: ' ' , iiiig (ital in 
In 11 it r to ; ; ; ; it it is a of 
itedles in the irsi (; ; i.e. 

G. in a knitting achi (, ; , s: eedle car 
liers, herein identified as ::: : ad second, a 
set of needles in the serind cer is r, two sets 
of needles in this first , , i.e. needles of 
esch set in the irst kari i r , i.ernating it 
oise-and-one catioi fi : it needles of this 
{{her set therein, warn fies: for the needles. 

am for act at ig the 'eles of one set, 
of the first carrier to take from one ar. 
feed, a can for actuating the needles of { }, 
ther set of the first carrier to take ys in 
from another yarn feed, all cams for anti 
ating the needles of the set in the secon 
carrier for taking first a yarn of one feel 
and then a yarn of another feed, each needle 
of the set in the second carrier being posi 
tioned an achiited to operate at one side 
if a need , f one set of needles if the fi: 
: 'rier ti like are yarn and the to oper, is: 
at the other side of an adjacent needle of this 
other set (; needies of R first carrier frk 
taking auther yarn. 

7. In a k fitting is achine, two needle car. 
riers, here it identified as first and second, 
two sets of needles in the first carrier, the 
needles of one set alternating in oner and 
one relation with thi? ?eedles of the other 
set, a set of needles in the second carris' 
equal in number to tie half the total simber 

needles in the first 'arrier, yarn feed 
for the needles and ca His coperating ther 
with for actuating the needles, in eans pos: 
tioning the arriers eitive to rich oth 
adapting each needle of the set of needies: 
in the second carrier for drawing yarn first, 
from between the needles of one set of the 
first carrier at one side of a particular needle 
of that set and for next drawing yarn from 
between the needles of the other sit of the 
first carrier at the other side of the attack, t, 
needle of sich second set, the cans: eing 
adapted to this actuate sail needles. 

S. In a knitting machine, a Leedle carrier, 
needles guided thereby, yarn feeds cofperat 
ing with the needles, cams for actuating said 
needles in sets for causing certain of the 
needles to knit yarn independent of yarn . . . 
knit by the other needles, and a second 
needle carrier, needles guided thereby, and 

the last - mentioned 
needles twice for each actuation of any one 

riers, herein identified as first and second, s of the needles of the first-mentioned carrier 

5. 
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for causing the needles of the second carrier 
'to successively take from the yarns of both 
sets of needles of the first carrier for inter 
looping said yarns alternately into needle 
wales. 

9. In a knitting machine, a needle carrier, 
needles guided thereby, yarn feeds coöper 
ating with the needles, cams for actuating 
said needles in sets for causing certain of 
the needles to knit independent yarn from 
that knit by the other set, and a second nee 
dle carrier, needles therein designed to pull 
said yarns in an opposite direction to the 
direction of pull of the needles of the first 
needle carrier, and means for actuating the 
needles of the second carrier twice for each 
actuation of any one of the needles of the 
first mentioned carrier for causing the nee 
dles of the second carrier to successively 
take the yarn of the feeds of the two sets 
of neédles of the first mentioned carrier for 

3. 

40 

45 

50 

interlooping said yarns into needle wales 
in alternation at the opposite face of the 
fabric from the face on which appears the 
needle wales of the first needle carrier. 

10. In a knitting machine, two sets of nee 
dles, feeds therefor, means for coöperatively 
actuating the needles and the feeds for 
causing the needles of one set to knit yarn 
from one feed, and causing the needles of 
the other set to knit yarn from another feed, 
and a third set of needles, end means for 
actuating the third set of needles for caus 
ing the needles thereof to knit at said feeds 
at each and every course, each needle of the 
third set being disposed to operate in the 
space between a needle of the first and a 
needle of the second set so as to pull yarn 
first from one side of a needle of one set 
and then to pull yarn from the relatively 
other side of the adjacent needle of the 
other set. 

11. In a knitting machine, two sets of nee 
dies, feeds therefor, means for coöperatively 
actuating the needles and the feeds for 
causing the needles of one set to knit yarn 
from one feed, and causing the needles of 
the other set to knit yarn from another 
feed, and a third set of needles disposed for 
pulling loops in a different direction from 
the needles of the first two sets for produc 
ing ribs, and means for actuating the third 
set of needles for causing the needles there 
f to knit at said feeds. 

12. In a knitting machine, a needle car 
rier, two sets of needles therein, yarn feeds 
therefor, means for actuating said needles 
in sets for causing the needles of the re 
spective sets to knit only from independent 
yarns, a second needle carrier, needles 
guided thereby, and means for actuating 
the needles of the last-metnioned carrier for 
drawing loops alternately from the independ 
ent yarns into the same needle Wales at that 
face of the fabric opposite the face on which 
appears the needlewales of the needles of 
the first - mentioned carrier, the relative 
numbers and operations of the several nee 
dles being such that the total number of 
loops drawn to one face of the fabric is the 
same as that drawn to the other face 
thereof. 

13. In a knitting machine, the combina 
tion of a cylinder, needies therefor, means 
for actuating said needles in alternating 
sets, means for feeding a plurality of yarns 
to each set, a dial, needles therefor, and 
means for actuating the dial needles in sets 
corresponding to the cylinder needle sets 
for knitting successively and alternately 
from the yarns fed to the cylinder needles, 
said actuating means imparting to each dial 
needle set a plurality of knitting operations 
in succession, while the other dial needle 
set remains inactive. 

14. In a knitting machine, the combina 
tion of a cylinder, needles therefor, means 
for actuating said. needles in alternating 
sets, means for feeding a plurality of yarns 
independently to each set, a dial, needles 
therefor, and means for actuating said dial 
needles in alternate sets for causing one set 
of the dial needles to knit first from yarn 
from one set of cylinder needles and then 
to knit from yarn from the other set of cyl 
inder needles successively, and causing the 
other set of dial needles to knit from an 
other yarn from the first-mentioned set of 
cylinder needles and then to knit from an 
other yarn from the other set of cylinder 
needles successively. 

In testimony whereof I affix my signature 
in presence of two witnesses. 

BERNARD T. STEBER. 

Witnesses: 
OwFN F. LUKER, 
EDGAR M. KITCHIN. 
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