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UNITED STATES PATENT OFFICE 
2,255,693 

PATTERN-PRODUCING CIRCULAR KNIT 
p TNG MACHINE 

Frank E. Jones, Pawtucket, R. i., assignor to 
emphill Company, Central Falls, R. M., a cor 

poration of Massachusetts 
Application March 6, 1926, serial No. 92,746 

Renewed November 9, 1934 

(Cl. 66-50) 12 Claims. 

This application is a continuation as to com 
mon subject-matter of my co-pending applica 
tion Serial No. 647,518, filed June 18, 1923. 
This invention relates to circular knitting ma 

chines, the purpose thereof being to produce pat 
terns of various shapes and sizes, either by a two 
color effect as by plating at predetermined points, 
or by a so-called “lace” efect, as by the forma 
tion of draw stitches or other stitch variations at 
predetermined points, all in accordance with the 
pattern control. . 

In certain aspects thereof the invention is an 
improvement upon that disclosed in the patent 
to Lomax, No. 1,236,189, August 7, 1917. 
While the invention is not restricted for all 

purposes to the pattern producing means shown, 
I have helrein disclosed (first) means for produc 
ing patterns by color effect as by predetermined 
platilhg and (secondly) means for producing pat 
terns by a stitch effect, as by predetermined for 
mation of draw stitches. 
In the drawings: 
Fig. 1 is a side elevation of a stocking having a 

pattern effect produced by plated work or color 
Control; 

Fig. 2 is a greatly enlarged detail of a unit of 
the pattern indicated in Fig. 1, to show the 
plating or color effect; 

Fig. 3 is a side elevation of a stocking having 
a pattern effect produced by stitch control or 
variation; 

Fig. 4 is a greatly enlarged detail to show the 
stitch control or variation in a unit of the pat 
tern; 

Fig. 5 is a front elevation of a circular latch 
needle knitting machine having my invention ap 
plied thereto; 

Fig. 6 is a left hand end elevation of the mech 
anism shown in Fig. 5; 

Fig. 7 is a rear elevation thereof; 
Fig. 8 is a front elevation of the upper part of 

the mechanism shown in Fig. 5; 
Fig. 9 is a plan view of the top of the mech 

anism shown in Fig. 5; 
Fig. 10 is a horizontal section thereof taken 

under the latch ring, as upon the line O-O of 
Fig. 8; 

Fig. 11 is a horizontal section upon the line 
-ff of Fig. 8, the mechanism there shown be 

ing adapted for plating work; W 
Fig. 12 is a horizontal Sectional view similar to 

Fig. 11, but showing the cam construction for 
stitch variation, as by the formation of draw 
Stitches at predetermined points; N 

Fig. 12a is a detail in plan of the cam for rais 
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ing all the jacks and the immediate connections 
thereto; 

Fig. 12b is a detail in side elevation of the con 
struction shown in Fig. 12a; . . . . 

Fig. 13 is a plan of the connections for operat 
ing certain parts including a control drum or 
cylinder for the selecting cams and certain other 
cans hereinafter referred to; 

Fig. 14 is a rear elevation of the mechanism 
shown in Fig. 13; 

Fig. 15 is a side elevation of said mechanism; 
Fig. 16 is an inside elevation of all the selecting 

cans for the jacks and the can controlling the 
draw-down cam; 

Fig. 17 is a side elevation of the mechanism 
shown in Fig. 16; 
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Fig. 18 is a rear elevation of the mechanism 
shown in Fig. 16; 

Fig. 19 is a section thercof upon the line 9-9 
of Fig. 17; 

Fig. 20 is a side elevation of the top cam for 
depressing all needles and jacks and the imme 
diate connections thereto; 

Fig. 21 is an inside elevation of the construc 
tion sh9wn in Fig. 20; 

Fig. 22 is a rear elevation of the construction 
shown in Fig. 20; 

Fig. 23 is a full or actual size front elevation 
showing a group of jacks for controlling the 
needles to produce the pattern effect by two-color 
work, desirably plating work; 

Fig. 24 is a perspective view of the structure 
shown in Fig. 23, the parts being shown of full 
or actual size; 

Fig. 24a is a diagram of the pattern effect pro 
duced by the jack arrangement of Figs. 23 and 24; 

Figs. 25 and 26 are views similar to Figs. 23 
and 24, but of the construction and arrangement 
of jacks for producing the pattern effect by stitch 
variation or control, the parts being shown as 
of full or actual size; 

Fig. 27 is a development or diagram indicating 
the course of the needles and jacks in the forma 
tion of a pattern by color control, preferably by 
plating; 

Fig. 28 is a side elevation of a jack and needle 
employed in such color work, said parts being 
shown as of full or actual size; 

Fig. 29 is a view similar to Fig. 27 but indicat 
ing the construction employed in producing the 
pattern by stitch variation or control; 

Fig. 30 is a side elevation of a jack and needle 
used in the organization represented in Fig. 29, 
said parts being shown of full or actual size; 

Fig. 31 is a diagram indicating in plan view the 
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several cams upon the drum 4 for plating work; 
and Fig. 32 is a sinhilar view of the cams for stitch 
variation work. My invention relating, as it does, to circular 
knitting machines, may be applied to or em 
bodied in various types of such machines, but I 
have chosen to represent the same as applied to 
a machine of the well-known Banner type dis 
closed in the patent to Joshua D. Hemphill, No. 
933,443, dated September 7, 1909. In this type 
of machine the needle cylinder rotates while the 
cams remain stationary and, although the na 
chine disclosed is for the purpose of producing 
hosiery, it is obviously not limited to this class 
of work. I will, however, describe my invention 
as applied to a machine of such type without 
limiting it thereto excepting when expressly so 
stated in the claims. Generally speaking, the machine includes a 
rotating needle cylinder , mounted upon a Suit 
able table 2, constituting a part of the frame of 
the knitting machine and, as is customary in 
this type of machine, said cylinder is arranged 
to be rotated to form the leg and foot and to 
be reciprocated to form the heel and toe of the 
stocking. The means for effecting the rotary and recip 
rocating movements are substantially the same 
as those shown and described in the said Hemp 
hill patent and, being well known, require no fur 
ther description. w A plurality of yarn feeding elements is provid 
ed at the usual position characteristic of the 
Banner machine, and a series of said elements is 
indicated at 3 in Fig. 9, and one of them is indi 
cated at 3 in Figs. 5 and 8. Desirably, as many 
as four or five yarn guides may be mounted side 
by side at the same place, each to introduce its 
yarn or thread as called for by the controlling 
cams, as, for example, for the leg, the heel and 
toe, and the foot, etc. All said yarn guides are 
pivoted at 4 upon a latch ring 5, itself suitably 
pivoted, so that it may be swung up out of action 
to afford access to the needles or for any other 

Since the particular type of machine 
here shown is the latch needle type, I have repre 
sented the member 5 as a latch ring, but if the 
machine be equipped with spring beard needles, 
as it may be within certain aspects of my inven 
tion, then the member 5 is of the form of a par 
tial ring, as well understood in this art. Each of the yarn guides is normally pressed 
or urged into action in the general manner dis 
closed in said Hemphill patent as by a series of 
levers suitably mounted upon a standard rising 
from the bed plate 2, suitable springs being cm ployed for the purpose of moving the yarn guides 
respectively down into feeding position. Such 
movement downward into position is opposed 
and overconne at times by means including levers 
and connecting wires, a portion of said levers be-, 
ing represented at 6 in Fig. 5. The said levers 
respectively ride upon suitable cans, indicated at 
7 in Fig. 5, upon the drum 8, on a cam shaft 9, 
in a manner not necessary herein to describe, as 
it is desirably similar to the construction shown 
in the said Hemphill patent. Assuming that 
there are four or five levers in the said group, it 
is evident that, according to the dictates of the 
cams, upon the disk or drum 8, the said yarn 
guides are permitted to act in suitable order as, 
for example, to supply a yarn or thread for the 
leg of the stocking, another for the heel, another 
for the foot, etc. 
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Each of the said yarn guides supplies its yarn 
or thread in proximity to the knitting point, and 
each yarn. So taken is knitted upon all the nee 
dies in action unless, as hereinafter pointed out 
as in one form or aspect of my invention, there is 
a stitch variation, so that the yarn or thread is 
floated past one or more needles, or is eaused to 
tuck thereat in effecting the pattern hereinafter 
referred to. The machine is provided with the usual driv 
ing shaft 10, having the customary pulleys and 
in the rear thereof with a shaft 2 driven from 
the shaft O and having fast thereon the large 
gear 3 known as the 104 gear. Controlled from 
the shaft 2 is the usual quadrant 4 pivoted at 
5 and operated in a manner not herein neces 
sary to describe in effecting the reciprocation of 
the needle cylinder in forming the heel and toe. 
These parts, being desirably of customary con 
struction, here need no further description. 
The nachine is provided with the usual nar 

rowing pickers mounted, as customary, upon a 
block indicated at 6 in Fig. 5, and with the cus 
tomary widening pickers, one of which is indi 
cated at 7 in Fig. 5, being mounted upon a suit 

????? bracket 8, preferably of the usual construc 
ion. ? Having thus referred to the main parts of the 
usual mechanism of the plain or rotary Banner 
machine, it is pointed out that my invention, 
shown for convenience as applied to such type of 
machine, is concerned particularly with the for 
nation of pattern effccts in the fabric. Such 
pattern effects may be produced in various ways 
as, for example, (1) By a color effect, which may 
be sccured by introducing at least two yarns 
which, at times, are so controlled as to produce 
plated work and, at other times, but one of said 
yarns being taken by the needles, so as to pro 
duce a different color effect; (2) By a stitch con 
trol or variation, as by forming tuck stitches or 
draw stitches according to the pattern dictation, 
or (3) By a combination of 1 and 2. While not 
limiting my invention thereto, I will herein dis 
close means for producing a pattern effect by 
the said first and second ways. A stocking having a pattern effect produced 
according to the first plan is indicated in Fig. 1 
and in Fig. 2 is shown an enlargement of the 
stitches of a portion of such pattern, while Figs. 

. 3 and 4 respectively show a stocking and en 

55 

60 

65 

largement of a portion thereof wherein the pat 
tern is produced by stitch control or variation 
herein specifically by the formation of tuck or 
draw stitches positioned so as to produce the de 
sired pattern effect. Hereinafter, for mere convenience of descrip 
tion, I shall refer to the pattern as the diamond 
pattern, but it is to be understood that, within 
the principle of my invention, the pattern may be 
obviously varied within wide limits, as to both 
shape and size, and also as to position upon the 
stocking or other fabric. 

I shall first describe the disclosed means for 
producing the pattern by a color effect and to 
that end shall first refer to Figs. 1 and 2 and 
to the diagram or development in Fig. 27 and, 
after having described the same, I shall then 
refer to Figs. 3 and 4 and the diagram Or der 
velopment shown in Fig. 29. 
The needles, one of which is indicated at 19 

in Figs. 28 and 29, are herein shown as of the 
latch needle type but, as already stated, they 
may be of the spring beard type, in which case 

--***************Malasangahawawasservassaraw: Eust - 
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suitable pressers and other cooperating parts are 
employed. 

Each of the needles is nounted, as is cus 
tomary, within its groove in the needle cylin 
der and said cylinder, as clearly indicated in 
Figs. 5, 6, etc., is of increased height, so that 
the grooves may be prolonged below the needles 
and receive in each of them a controlling jack 
20, a group whereof is represented in Figs. 23 
alid 24. The said jacks are distinct from the 
neediles and are nouilted So as to be recipirocated 
with suilatile friction within their grooves by 
the cams to be hereina?ter described, and they 
are positioned directly below the needle butts, 
so that when elevated cr depressed the needles 
are corrcspondingly elevated ol' depressed. 
The jacks are each provided with at least a 

single butt or with a plurality of butts in ver 
tical alignment, according to the pattern effect 
to be produced and the various jacks, so differ 
entiated annong themselves, are distributed in 
the proper needle grooves, so as to Secure the 
propcr patten by elevating their respective (ice 
diles at the proper time. In the selected enbodi 
Inclint of the invention, the butt forinnation of the 
jacks is as follows: 

Referring to Figs. 23 and 24, it wiii , bc ob 
selved that all of the jacks 23 have the lower 
cits 2. To efect the knitting of a patterned 
instep and plain or non-patterned sole, the jacks 
cornpinion to the needies that knit the instep 
of the stocking are provided with short butts 2, 
til cam 2 fait being maintained in semi-advanced 
position to act upon the long needle butts 2i only 
throughout the knitting of the plain sole and 
pattel'ned instep. Certain of said jacks have 
thereabove a second butt, 22; certain only of the 
remaining jacks have thereabove a butt 23; cer 
tain of the remaining jacks have thereabove a 
butt; 24; certain of the still remaining jacks 
have thereabove a butt 23; and certain of the 
remaining jacks have thereabove a butt 25. Such 
butts as are preset upon any One jack are Ver 
tically spaced, as clearly indicated, for example, 
hy the left hand jack in the group shown in 
Fig. 24. 
The said butts 2 to 26 inclusive are adapted 

to be acted upon by a series of cams 2 d, 22d, 
2:34, 24, & 5a, and 26a, all diagrammatically indi 

The said cams 2 a to 26a. 
are lounted one above another, as hereinafter 
nore filly described, and are capable of nove 
next into and out of engagement with the 'e- 
spective butts controlled thereby, this movement 
being preferably a radial one with relation to 
the axis of the naedle cylinder. The c8 in 2a, 
not being a selecting can is not controlled from 
tha drum or cylinder 4 but is controlled by other 
lineans to effect its advance prior to the knit 
ting of the foot and its retraction at the con 
piction of the lenitting of the foot. The remain 
ing cams just referred to, namely canns 22a to 
2ia inclusive, are known as selecting canns, and 
it is their function, when moved radially into 
position by the means hereinafter described, to 
act upon the jack butts similarly numbered here 
in so as to elievate the needles pertaining there 
to, for the reception of the plating yarn. 

Referring to the form of the upper ends of 
the jacks 20, especially in ligs. 24 and 26, it 
will be observed that the jack which is distinct 
from but is adapted to move in the needle groove 
independently of its needle and also to nove 
the neelile, has the main portion of its ster of 
normel (i.e. Substantially un reduiced) Cz"OSS SëC 

tion, but has its upper end materially thicker 
fron front to rear than the main portion of its 
Sten and is flat thereat so as to present mate. 
rially increased lifting surface to the lower end 
of the needies, and thereby avoid tilting of its 
Ineedles upon engagement there with. 

Felferring to diagram Fig. 27, it will be ob 
served that the group of knitting cans is there 
represented and is shown as consisting of the 
stitch cams 22, 28, the upper guard cam 29, 
and the lower can 39. In this embodiment of 
iny invention the guard can 29 is mounted upon 
a member 3, Fig. 10, which is pivoted at 32 
upon the C&n block, SO that it is adapted to be 
Swung laterally for the purpose of permitting 
the needles, when traveling toward the left in 
the direction of the arrow shown in Fig. 27, to 
pass With perfect freedom of movement into con 
tact with the stitch cam 2 to be depresscd there 
by, being then elevated by the usual can '. 
The Stitch can 28 is adapted to be moved out 

of &ction, preferably radially, during or for the 
production of the pattern work, by means here 
inafter described. In addition employ a top 
can 33, which is adapted to be moved into and 
Out cf action, desirably radially, in a manner 
liCreinafter described. Cam 33 functions upon 

30 

35 

CB 

45 

5) 

55 

(30 

65 

70 

needle butts after jacks and needles have been 
raised by cam 35 and, depending upon its posi 
tion, Will move certain of the needles and their 
jacks downwardly to a lower level so that the 
jacks may properly approach cams 2 a-2Sai at 
a predetermined level. Other or customary cams 
&re pl"Ovided as, for example, the instep cams 
indicated at 34 and, in addition, I employ, for 
a purpose hereinafter set forth, a cam 35, here 
briefly referred to as a cam for raising all the 
needles and jacks. In the diagram Fig. 27, the 
selecting can 26a, which is shown 'hatched', . 
is. SlippOsed to be in action or in operative rela 
tion to the jack butts, and the remaining select 
ing cains are out of action. 
When, as in the first disclosure of my inven 

tion, the pattern effect is produced by a color 
effect, as by plating, I introduce, through two 
yarn guides or fingers, Fig. 27, two yarns A 
and B of contrasting color. For convenience 
of description I shall refer to the yarn A as 
tine red yarn and the yarn B as the white yarn. 
These yarn guides or fingers are properly lo 
cated (being two of the group of yarn guides 3) 
and the tension condition thereof is such as to 
produce a plated effect when both yarns are 
taken by the needles. As the customary plat 
ing operation is well understood, it is unneces 
sary to describe the same in detail. 

TA'he needles which are not elevated, because 
of lack of a butt formation upon the jack at 
the determining point or level, therefore take 
only the white yarn, being so low when they 
pass the red yarn that they miss the same. The 
needles whose jacks have butts calling for ele 
vation in effecting the pattern take the red yarn 
and immediately thereafter take the white yarn, 
and thus effect the plating operation as the 
stitch is completed. 

Wiewing Fig. 27, it will be noted that as the 
needles move toward the left they are slightly de 
pressed by the top cam 33 and thence (since the 
stitch can 28 is radially out of action during the 
patterning) unless the needle is elevated by its 
jack, it moves along at so low a level as only to en 
gage the white yarn and, after taking the same, 
is depressed by the stitch can 27 in the usual 
narries. Ef, however, the needle is elevated by 
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its jack by one of the selecting cams, then it 
passcS along at a sufllciently higher level to take 
the red yarn A as well as thc white yarn B, and 
plating results. 

Referring to Figs. 1 and 2, it is to be understood 
that the apparently solid red effect as at 36 is 
made by plating, whereas the spotted, or white 
effect, indicated at 3 is produced by localized 
plating interspersed with non-plating. 

It being, of course, understood that the shape 
or units 36 and 37 of the pattern of the figures 
is merely arbitrarily selected and may be varied 
as desired, it is also to be understood that the 
So-Called Spotted effect of the figures 3 may also 
be varied in said figures or units. For example, 
the white spots are produced by causing all the 
needles to take the white thread; the selected 
needles are raised and take also the red thread 
and, as the needles which are not raised do not 
take the red thread, there results the white spots 
referred to. This creates horizontal rows of spots 
in each diamond or unit of the figure. The 
length of these horizontal OWS of Spots is varied 
according to the dictates of the pattern, so as to 
give the diamond effect or such other effect as is 
being produced. Between said horizontal rows of 
white spots in the diamonds or figure units there 
are two-course rows of plating, whici rows of 
plating may be omitted if desired. Aiso the ver 
tically spaced effect of the white spots can be re 
placed by unbroken vertical lines of white (of 
varying length) So as to produce the diamond 
effect vertically considered. Thus the diamond 
effect may be produced in any of the following 
Ways: 

(a) In solid color (white for example); 
(b) With Solid vertical lines of white, between 

which would be plating, which plating would ap 
pear as red; . 

(c) With spots of one color (white for exam. 
ple) spaced both horizontally and vertically. 

In order to produce the white spot effect (c), 
I desirably fully raise part only of the needles 
for two revolutions, the fully raised needles tak 
ing the red thread as well as the white thread, 
thus producing a red effect, and the remaining 
needles which were not fully raised taking only 
the white thread, and so making white Spots. 
Then I fully raise all the needles for two revo 
lutions, thus producing a red effect; then I fully 
raise only another selected set of needles for two 
revolutions, thereby again making White Spots; 
then I fully raise all needles for two revolutions, 
etc. 
When the red thread is not taken it floats and 

the extent of the foat varies according to the 
pattern. This, broadly considered, is according 
to the principle disclosed in the German patent 
to Sturgess, No. 94,884, wherein a figured effect 
is secured by causing selected needles to take 
either one yarn or both yarns, the yarn when not 
taken by said needles floating across the same at 
the back thereof. The disclosure is also accord 
ing to the broad principle disclosed in the British 
patent to Salzer and Walther, No. 17,087 of 1907, 
wherein a pattern effect is produced by causing 
certain needles to take both yarns and selected 
needles to take only one yarn. 

Referring to the particular patter selected as 
typical of the practice of my invention, it is to 
be noted that if the floats are only one wale wide 
at each localization, the floats are so short as to 
be practically unappreciable. By forming longer 
floats the spots or white stripes can be made Wid 
er and theoretically I may make Said Spots ov 
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stripes of full width throughout the diamond, 
which would then be of solid color on one face, 
with the other yar floated at the back, and in 
between the diamonds, spots or stripes, the two 
yarns are plated. 

It is obvious that the pattern effect may be 
varied in each unit or even in desired units in 
various ways. For example, I may form a verti 
cal stripe upon every other needle or I may form 
a vertical stripe, then a wide space, then another 
vertical stripe of the same or differing width; 
and by different variations, according to the ca 
pacity of the disclosed mechanism, a great num 
ber of different patterns may be produced. 
Having thus generally referred to the manner 

in which the pattern effect is produced by color, 
I will now refer to the production of the pattern 
effect by stitch control or variation, and for that 
purpose will refer particularly to Figs. 3, 4 and 29. 

Figs. 3 and 4 differ from Figs. 1 and 2 in that, 
in Figs. 3 and 4 but a single thread is taken by 
the needles, so that, the color is uniform as, for 
example, white. The diamond or other pattern 
effect is produced by causing predetermined jacks 
so to act upon their needles as to create a stitch 
waitiation distributed so as to produce the outline 
of the figure as, for exampls, the diamond or, if 
desired, to produce the entire figure or any part 
thereof by stitch variation. Referring to Figs. 
3 and 4, it will be observed that each diamond 
38 is produced by normal loops outlined by draw 
stitches 39 distributed as illustrated, to produce 
the desired pattern effect. It is to be understood 
that my invention is not limited to that type of 
stitch variation known as a draw stitch, as I may 
form a tuck stitch, which term 'tuck stitch' is 
often treated in the art as of general application, 
so that a draw stitch is frequently defined as One 
type of tuck stitch, 

in order to produce the draw stitch effect of 
Figs. 3 and 4 I provide jacks generally indicated 
at 43 in Figs. 25 and 26. These jacks have butt 
formations similar to those shown in Figs. 23 and 
24 and are therein indicated by the same nu 
inerals. It is unnecessary at this point to describe 
them in detail, it being here sufficient to state 
that the number of butts upon each jack and the 
arrangement of the butts is according to the dic 
tates of the pattern, the butts not needed by the 
pattern, in accordance with my, usual practice, 
having been removed, this being done customarily 
by me by placing a complete jack in a Wise and 
giving a light tap with a hammer or like tool, 
which tapping action breaks off the butts not re 
quired for the pattern. 

Referring to Fig. 29, it will be observed that 
have there shown stitch cans 2 a. and 28a, also 
the upper guard cam 29a and the lower cam 30a, 
together with a top cam 33a and the same select 
ing cans 22a to 26a inclusive, and the same cara 
2ia, the selecting cam 26a being here represented 
as hatched and therefore in action. 
The top guard can 29a, is here represented as 

fixed, that is, as not mounted for swinging posi 
tion like the can 28 of Fig. 27. But one yarn 
guide is in action at the yarn receiving point 
as, for example, the yarn finger or guide supply 
ing the white yar?n A. Unless a needle is ele 
vated by its jack through the selecting cans, such 
needle passes under the cam 28a when moving 
toward the left in the direction of the arrow, and 
hence does not take the yarm A and a stitch 
variation, in this instance a draw stitch, will 
finally resuit. If, however, a needle is elevated 
by its jack so as, in its movement to the left, to 
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pass above and along the upper slope of the ca.132. 
28a, such needle takes the yar'?n A, and a nor 
mal stitch results. A stitch variation, in order to produce a pat 
tern effect through the use of jacks having dif 
ferentiated or contrasting butts, 
broadly in said patent to Lomax, No. 236,89, 
wherein is provided a series of lifting cans 3, 
to cause selected needles to be lifted to the clear 
ing point and therefore to form normal stitches, 
the other needles forming tuck stitches. My in 
vention, in one important aspect thereof, is in 
tended to provide improved means for operating 
according to the general or broad principle dis 
closed in said Lomax patent, as well as to pro 
vide means for rendering the entire action au 
tomatic, and also to provide for extensive and 
readily effected variation of patter effect, both 
as to color effect and Stitch variation. 

Instead of providing a cylinder below and in 
alignment with the cam cylinder or ring for 
control of the jacks and instead of Inounting 
the selecting cams in Such depending cylinder, 
I have, as herein shown and referring particu 
larly to Fig. 5 and Figs. 8 to il, mounted upon 
the bed plate 2 a relatively small upright drun 
or barrel, indicated generally at . . The drum 
or barrel 4 f is provided with five encircling pat 
tern bands 2, 3, 4, 5 and 46, which are pro 
vided with elevations and interposed Spaces of 
depressions arranged according to the particular 
pattern effect desired. For the purpose of pro 
ducing the pattern effect herein specifically dis 
closed, the pattern band 82 is shown as having 
at the face or part in view an elevation 42a, and 
another elevation 42b and between the same a 
depression 2c and this construction is repeated 
at the part or face not in view, preferably once, 
in the band, and the same is true of each of the 
bands 42 to 4G inclusive. The band 3 is shown 
as having an elevation 43d, and, opposite the 
sides thereof, spaces or depressions 3b and 43c. 
The band 44 is shown as having a much larger 
elevation 44a and at opposite sides thereof spaces 
or dapressions 34b and icic respectively. 
The band 45 is showrh as having a, Stili larger 

elevation 45?t and at the opposite sides thereof 
the spaces or depressions 455 and 33c, and the 
band 45 is shown as having a still larger elevation 

a. the depression not appearing in this view. 
The said drum or barrel & is mounted for 

rotation upon a vertical axis and for that pur 
pose has fast thareon at its lower end a ratchet 
47, to be engaged and cperated by the pawl i8, 
see particularly Fig. 1 !. "The said pawl is piv 
oted at 9 up an a horizontal plate or member 9, 
which itself is mounted coaxially with the axis 
f f of the d'un or barrei 43 i So as to be rocked 
by suitahle means, and thereby to move the drum 
or barrel in a step-by-step manner. While any 
s:itable neans may be employed to rock the plate 
or member 30, I have herein represented a bar or 
link 52 pivotcd to the plate 5th at 53 and extend 
ing horizontally across the machime to the oper 
airie neans therefor shown in Figs. 13 to 15 and 
hereinafter more fully described. 
The cams 22a to 26a, being the selecting cams, 

and also the needle-raising can 2 a., are mounted 
one above another in a suitable support, frame 
or casing, rising from the bed plate 2 between 
the drum or barrcl and the needle cylinder, 
as clearly evident from Figs. 5, 8 and ... Said 
Support, frame or casing is indicated at 54 in the 
Several views and therein are suitably pivoted 
bell crank evers, one only of which is indicated. 

is disclosed 

? 

at 66 in Fig. ii. and the entire number of which 
are indicated at 55, 56, 5,58, 59 and 6G in Fig. 18 
and elsewhere and which are, in number, one 
greater than the number of pattern bands 42 to 
£6 inclusive, and which when moved swing upon 
their pivots, one of which is indicated at 6 in 
Fig. 1, So as to move the corresponding select 
ing cam or the needle-raising cam 2 fa in or out. 
In Fig. 1 the bell crank lever 6 is shown as 
provided with a second arm 62 having a pin 63, 
the end whereof engages a notch 64 in the edge 

5 

of the corresponding can 2 a to 26a, as the case 
may be, so as to move the same radially inward 
into position to cause the elevation of the jacks 
whose butts are at such a height or level as to 
COrne under the influence of such can when 
moved into position. The can 2 fa, not being a 
Selecting can, is not controlled from the drum 
or cylinder & A, but the controlling bell crank 
lever 55 therefor is moved by other means, here 
in after referred to. The other bell crank levers 
56 to 6) are directly controlled from the drum or 
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cylinder & . As clearly shown in Fig. 16, the 
cams 2 a to 26a are inclined, being received in 
corresponding inclined grooves or ways within 
the Supporting frame 55 so that, when projected 
in Wardly into functioning position, the jack butts 
at that level engage the same and are thereby 
elevated for the purpose set forth. 

Each Gf the bell crank levers 56 to S) is held 
normally in contact with its cam band 62 to 66 
inclusive, and the bell crank levers 53 to 63 are 
stressed to the position shown in Fig. 11, by 
means of a corresponding coil spring 55a to 60a, 
Said Springs as shown in Figs. 8, 11 and 18 being 
each Secured at one end in a suitable hole as 
65 in its bell crank ever and at the other end to 
a screw 69 upon the frame or support 54. 
The diamond or other figure-forming pattern 

is discontinued not only for the heel but also 
for the toe and therefore when it is discontinued 
one of the selecting cams 22a to 26d remains in 
action, the particular cam so left in action vary 
ing according to the completeness of the pattern 
or figure thereof at the termination of the foot. 
Therefore, provide means brought into action 
before the next stocking is commenced, to throw 
out of action whichever selecting or other cam of 
the series of cams 2 a to 2a, had been left in 
action, such throwing out action taking place 
preparatory to the throwing in of the first de 
sired Selecting cam upon the commencement of 
the next stocking, or rather on the commence 
Inent of the figured portion thereof below the 
garter top. For this purpose I have, as shown 
most clearly in Figs. 16 and 18, provided a plate 
6 of sufficient height to contact with all the bell 
crank levers 55 to 60, so that movement of the 
plate throws out of action any of the cams 2 a. 
to 26d. which may be in action. For this purpose 
I have represented said plate 67 as provided with 
a horizontai slot 68 receiving a guide pin or 
Screw 89, Said plate 6 is provided with a nar 
roW rear extension 0 adapted to be engaged and 
pushed by the arm of a bell crank lever. 2 
pivoted at 3 on a small bracket 24 extending 
from the support 5. The opposite arm 75 of 
the bell crank lever 22 has pivoted thereto at 76 
an Operating link 77 controlled as hereinafter 
Stated. Referring again to Figs. 23, 24 and 27 (and also 
referring to diagram Fig. 24a), it is pointed out 

5 

that in the selected pattern each diamond has a 
number of White spots caused by the knitting 
only of the White thread at such points and the 
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pivoted at 72. Said lever 1 has a laterally ex 
tending arm 73 which, as shown most clearly in 
Fig. 5, is connected to a wire or link extend 
ing downwardly to and connected to one of the 
yarn guide controlling levers 6. 

In that form of my invention indicated in Fig. 
27, by which plating is effected, I have, as stated 
employed a cam 35 to elevate all the jacks and 
needles. In that form of my invention shown in 
Fig. 29, I do not provide the cam 35, but provide 
a cam 75 positioned at the opposite side of the 
machine from the cams 2i and 25, as shown most 

O 

clearly in Figs. 12, 12a and 12b. The function 
of said cam (75 is substantially the same as that 
of the cam 35, but it does not lift the jacks quite 
so high, as will be evident from a comparison of 
Figs. 27 and 29. It, however, acts upon all the 
jacks to elevate the same. Said can 5. is 
mounted for radial movement in a housing 6. 
and at its outer end is pivotally connected at 
to an arm of the bell crank lever 78 pivoted at 
70. Said bell crank lever is itself pivotally con 

nected at 80 to a downwardly extending link 
8, which extends to the proper level to be con 
trolled from the pattern drum. Desirably it is 
connected to the lever 14 fa in a manner not 
heren necessary to show. This is the Same lever 
to which the operating means for the cam 35 is 
connected. I have referred to the link for controlling 
the plate 67. Said link 7, as shown most clearly 
in Fig. 5, extends downwardly, and at 82 is 
pivotally connected to a lever 83 riding upon a 
suitable can upon the pattern camshaft 9. 
It is desirable to move the lever 42 (shown in 

Figs. 14 and 15) away from the controlling cam 
99, particularly during the formation of the 
garter top, the heel and.the toe. While, for this 
purpose, any suitable means may be provided, 
have, as shown most clearly in Figs. 6 and 15, 

provided upon a pivotal screw or pin 84 on a 
bracket 85 a bell crank lever 86, the arm 8 
whereof is adapted to engage a pin 88 upon the 
lever 42. The opposite arm 89 of said lever 
has connected thereto at 90 a. downwardly ex 
tending link or rod 19 which, as shown in Fig. 
6, is pivotally connected at 92 to an arm 93 of 
a lever pivoted at 94 upon the framing. The 
opposite arm 95 of said lever bears upon a suit 
able cam on the main pattern drum, so as at the 
proper time to swing the bell crank lever 88 
for the purpose stated. 

It will be understooi from the foregoing de scription that I provide for securing a pattern 
effect during circular knitting, either by a two 
color effect (this being itself desirably effected by 
a plating operation) drby stitch variation, which 
is itself desirably accomplished by providing a 
draw stitch or some other suitable stitch varia 
tion. The draw stitch is, in the disclosed em 
bodiment of the invention, represented as out 
Jining the diamond shape or other figures (see 
Figs. 3 and 4), but obviously within the scope of 
my invention the stitch variation may extend 
throughout the figure, so that not only the out 
line or contour of the figure is made by stitch 
variation, but the entire figure is itself so made. 
Also I may provide for effecting both types of 
patterning; that is, both by a color effect and a 
stitch variation, or I may quickly change - the 
connections for operating by a color effect, so as 
to operate by a stitch variation. 

It is evident from the foregoing description 
that I have provided a machine by which a pat 
tern effect can be produced either by color .6 

change or by stitch variation, it being evident 
that the plating yarn guide can be readily swung 
up out of action in customary manner, and 
that in such case the needles will at desired 
times all be caused to take the single yarn, so 
as to produce plain knitting, and at other times, 
according to the dictates of the pattern control, 
selective needles only will fail to take the yarn, 
whereby the pattern effect is produced by stitch 
variation. My machine, therefore, embodies 
means whereby patterns can be produced either 
by a color effect or by stitch variation. Also, ob 
viously the change may be quickly made, so that . 
in a single fabric the pattern effect can be pro 

15 duced partly by controlling the plating as de scribed and partly by stitch variation. 
It will be evident from the foregoing descrip 

tion that I have herein disclosed a circular, in 
20 
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dependent needle, knitting machine having a 
needle cylinder with needle grooves and a cam 
carrier with knitting cams, and means relatively 
to rotate said needle cylinder and cam carrier; 
that the needles are respectively mounted for 
lengthwise movement in the needle grooves; that 
I have provided needle-cooperating means in 
dividual to each needle, structurally separate 
therefrom, located in the groove for said needle, 
and including a lengthwise movable jack for each 
needle, each said lengthwise movable jack hav ing a formation to engage its needle and thereby 
to elevate said needle so as through the action 
of a knitting cam to take a knitting yarn, and 
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if not so elevated to miss said yarn; that I have 
provided an upright pattern barrel or drum like 
member mounted on a vertical axis in proximity 
to the needle cylinder for relative movement of 
the needles and said barrel or drum-like men 
ber past each other; that I have provided means 
to rotate said barrel or drum-like member step 
by step upon its axis so as to present its pattern 
formations for action, upon said needle cooperat 
ing means; that I have provided a series of needle 
cooperating means selecting cams mounted in 
close proximity one above another between said 
barrel or drum-like member and the needle cyl 
inder, in operative relation to said barrel or 
drum-like member and said needle cooperating 
means, so that each selecting cam as operated 
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on by a formation on the barrel or drum-like 
member is moved inward toward the needle cyl 
inder and thereby controls, determines or gov 
erns the lifting or non-lifting of the respective 
needles; and that said needle-cooperating means 
have a series of butts distributed therealong at 
various heights to be engaged by the selecting 
cams respectively, whereby each selecting cam 
controls, determines or governs the lifting or 
non-lifting of the needles in accordance with the 
indications of the said barrel ; or drum-like 
member. 

Having thus described one illustrative embodi 
ment 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 
mot for purposes of limitation, the scope of the 
In??? being set forth in the following claims. 

claim: 
l. A circular hosiery knitting machine of the 

rotating needle cylinder type having in combina 
tion, a circular series of needles, jacks in the 
respective grooves of said needles below the same 
and having movement independent thereof, each 
of Said jacks having a lowermost butt and each 
of said jacks having thereabove one or a greater 
number of spaced butts according to the pattern 

s 
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effect to be produced, a cam adapted to act upon 
the lowermost butts of all the jacks, a series 
of selective cams above the first mentioned can 
and adapted respectively to act upon the spaced 
butts of said jacks, a pattern drum mounted at 
one side of the needle cylinder and having a 
series of cams respectively controlling the jack 
butt operating cams. 

2. A circular hosiery knitting machine of the 
rotating needle cylinder type having a series of 
independent needles, jacks respectively control 

O 

ling said needles and provided with spaced butts 
ranging from a predetermined minimum to a 
predetermined maximum, and including butts 2 
upon all the jacks and other spaced butts there 
above in accordance with the pattern require 
ments, a cam 2 la to act upon the butts 2 of all 
the jacks, and a corresponding series of movable 
selecting cams to act respectively upon the spaced 
butts of the jacks above the butts 2f. 

3. A circular hosiery knitting machine having 
a series of independent needles, jacks respectively 
controlling said needles and provided with Spaced 
butts ranging from a predetermined minimum to 
a predetermined maximum, and including butts 
2 upon all the jacks and other spaced butts 
thereabove in accordance with the pattern re 
quirements, a cam 2 a to act upon the butts 2 
of all the jacks, movable selecting cams to act 
respectively upon the spaced butts of the jacks 
above the butts 2, a cam 35 adapted to elevate 
all needles and jacks, and a top cam 33 movable 
radially. 

4. A circular knitting machine having a series 
of independent needles, jacks respectively con 
trolling said needles and provided with spaced 
butts ranging from a predetermined minimum 
to a predetermined maximum, and including 
butts 2 upon all the jacks and other spaced 
butts thereabove in accordance with the pattern 
requirements, a cam 2fa to act upon the butts 
2 of all the jacks, movable selecting cams to act 
respectively upon the spaced butts of the jacks 
above the butts 2, a cam 35 adapted to elevate 
all needles and jacks, and a top cam 33 movable 
radially, a guard cam 29 having lateral move 
ment, a stitch cam 28 movable radially into and 
out of action, and means automatically to con 
trol said cams. 

5. A circular hosiery knitting machine having 
a circular series of independent needles, means 
for introducing a backing yarn and a plating 
yarn in a plating relatiof so as to produce a 
solid color at each face of the fabric as desired, 
jacks for raising all the needles to cause them 
to take both yarns, thereby to produce a solid 
color said jacks being positioned in the respec 
tive needle grooves and having only lengthwise 
sliding movement therein, in parallelism with the 
axis of the needle cylinder, selective means in 
cluding a series of cams at different elevations 
axially of the needle cylinder, to move said jacks 
axially thereby, to cause needles at intervals to 
take only one yarn whereby a pattern effect is 
produced, top cam 33, and means for operating 
the same according to pattern dictation. 

6. A circular knitting machine having a series 
of independent needles, jacks respectively con 
trolling said needles and provided with spaced 
butts ranging from a predetermined minimum 
to a predetermined maximum, a series of selec 
tive cans each adapted to act upon certain jack 
butts, a pattern drum, means automatically to 
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rotate the same step by step, a top cam 33, means 
automatically to move the same into and out of 75 

action, a cam\2fa below the selective cams, and 
means to operate the same automatically. 

7. A circular hosiery knitting machine having 
a series of independent needles, jacks respective 
ly controlling said needles and provided with 
spaced butts ranging from a predetermined mine 
imum to a predetermined maximum, a cam ring 
surrounding the needle cylinder, a series of se 
lective cams each adapted to operate upon cer 
tain jack butts, a support radially outside the 
cam ring for said selective cams, a pattern drum 
upon the bed plate of the machine to control 
said selective cams, and a series of bell crank 
levers between said drum and said selecting cams 
to control the latter. 

8. As a new article of manufacture, a Jack for 
imparting movement to a knitting needle of the 
so-called "independent' type, said jack being 
distinct from but adapted to move in the needle 
groove independent of its needle, and also with 
its needle to move the latter, said jack having 
the main portions of its stem of normal (i. e., 
substantially unreduced) cross section but having 
its upper end materially thicker from front to 
rear than the main portion of its stem, and flat 
thereat so as to present materially increased 
lifting surface to the lower end of the needles 
and thereby avoid tilting of its needles upon 
engagement therewith. . 

9. A circular hosiery knitting machine of the 
rotating needle cylinder type having in combi 
nation, a circular series of needles, jacks in the 
respective grooves of said needles below the same 
and having movement independent thereof and 
lengthwise of the grooves, each of said jacks 
having a lowermost butt and each of said jacks 
having thereabove one or a greater number of 
spaced butts according to the pattern effect to be 
produced, a can adapted to act upon the lower 
most butts of all the jacks, a series of selective 
cams above the first mentioned cam and adapt 
ed respectively to act upon the spaced butts of 
said jacks, a pattern drum mounted at one side 
of the needle cylinder and having a series of 
CamS respectively controlling the jack butt op 
erating cams. 

10. A circular hosiery knitting machine of the 
rotating needle cylinder type having a series of 
independent needles, jacks respectively control 
ling said needles and provided with spaced butts 
ranging from a predetermined minimum to a 
predetermined maximum, and including butts 
2 upon all the jacks and other spaced butts 
thereabove in accordance with the pattern re 
quirements, said jacks being mounted in the 
needle cylinder and movable lengthwise within 
the slots thereof, a cam 2 a to act upon the butts 
2 of all the jacks, and a corresponding series of 
movable selecting cams to act respectively upon 
e Spaced butts of the jacks above the butts 

11. A knitting machine having independent 
needles and other instrumentalities in associa 
tion therewith to knit fabric having variations in 
the stitches, some of the instrumentalities having 
long butts and others short butts, the short butt 
instrumentalities being in association with and 
acting upon needles having short butts and the 
instrumentalities having long butts being in 
association with and acting upon needles having 
long butts, the said instrumentalities having a 
plurality of differently arranged conformations 
and selective, movable cams acting upon the said 
conformations variably to move the said instru 
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mentalities and thereby affect the movements 
of their companion needles, a cam in one posi 
tion acting upon the long and short butts of the 
instrumentalities to cause the instrumentalities 
having long and short butts to be moved to a 
position to be acted upon by the said selective 
cams, and means for withdrawing the cam to 
such a position as to act upon the short butts 
only of the instrumentalities. 

12. A circular independent needle knitting man 
chine having a rotary needle and jack cylinder, 
the said cylinder having longitudinal slots ex 
tending lengthwise thereof, needles independent 
ly mounted in the slots of the said cylinder and 
jacks also independently mounted in the slots 
thereof for movements longitudinally thereof, 
said jacks being movable independently of their 
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companion needles, means for selecting some of 
the jacks to vary the character of the knitting, 
said means including a plurality of movable, 
selective jack cams in combination with a single 
jack cam, the cams moving their jacks length 
wise of the needle cylinder and in the slots 
thereof, both jack movements being in the direc 
tion of movement of the needles to yarn taking 
position, the lengthwise movements imparted to 
the jacks by the selective cams and by the single 
cam effecting the knitting of a great number of 
fabric patterns with a comparatively short needle 
cylinder, and means for selectively acting upon 
the said selective cams to effect movement there 

5. of to a position to act upon the jacks in the 
manner aforesaid. 

. . FRANK E, JONES. 
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CERTIFICATE OF CORRECTION. 
Patent No. 2,255,695. September 9, 191… 

FRANK E. JONES. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page 5, first 
column, line l6, after "depressed." insert the following paragraph - 

The jacks are provided with butts, but are not provided 
with lateral projections or formations for interengagement 
with any other jacks. Desirably the upper ends of said jacks 
are enlarged in a direction from front to rear thereof, to 
prevent all liability of danger of upward movement of said 
jacks into engagement with their needlps causing said needles 
to tilt in their grooves, as might be the case if said jacks 
were of the same extent from front to rear throughout, and 
especially if they were of reduced extent at their upper ?nds. 

page 6, first column, line 39, for "barrel, qo" read. --barrel, lq?-- ; and that 
the said Letters Patent should be read with this correction therein that 
the same may conform to the record of the case in the Patent office. 

signed and sealed this 12th day of May, A. D. 1942. 

Henry Wan Arsdale, 
(Seal) Acting Commissioner of Patents 

  

  

  

  


