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18. Claims. 

This invention consists in improvements in or 
relating to rib knitting machines and has for its 
object to provide an improved form of patterning 
and an improved patterning scope for such ma 

5 chines. m 
A known patterned rib fabric has been pro 

duced with the aid of a variable needle selector 
device associated with the needles of one bed 
and in the case of a dial and cylinder machine 
the Selector device has been associated with the 
cylinder needles. Two kinds of patterning, have 
sometimes been effected, for example a pattern 
ing commonly known as Jacquard patterning and 
a patterning produced with the aid of tuck 
stitches; but when the selector is associated with 
the needles of one bed only as in the case men 
tioned above the Jacquard patterning effect ap 
pears. On one face of the fabric and the change 
in the loop effect produced by the tuck stitches 
shows mainly on the opposite face. 

It is also known in a dial and cylinder machine 

O 

to employ a Jacquard selector device for the cyl 
inder needles and a trick wheel having a single 
patterning Zone of the customary spiral design 
type employed with the dial needles to produce 
what is sometimes known as a "bird's eye' back. 
For this purpose at one feed alternate dial nee 
diles are caused to knit and miss the yarn respec 
tively and at the next feed this operation is re 
versed so that those needles which have previ 
ously knit will now miss and vice versa. 
No claim is made herein to any mechanism by 

which the spiral type of designer mechanism is 
employed with the dial needles in combination 

cylinder needles. s 
According to the present invention there is 

provided in combination with the needles of 
each bed needle Selecting means which in the 
case of the dial needles at least has a number 
of individual patterning zones by which the pat 
tern effect can be changed course by course or 
in any predetermined course sequence in accord 
ance with the pattern layout and without making 
any change in the initial setting of the pattern 
device. 
Any form of trick wheel having a single circle 

of selector bits, whether those bits are selectively 
adjustable or not, must result in the production 
of a spiral design in the pattern produced. The 
pattern device used in accordance with the pres 
ent invention is distinguished therefrom by hav 
ing a plurality of individual pattern Zones which 
collectively will serve to produce a non-spiral 
pattern. For instance, a pattern drum may be 

45 

with other patterning means associated with the 

(C. 66-24) 
employed having a plurality of pattern zones 
parallel with the axis of the drum so that the 
zones can be presented to the needles or needle 
controlling devices in sequence; or a Jacquard 
band may be employed having a plurality of lines 5 
of perforations, 
Whatever form of patterning device is en 

ployed the pattern zones may be brought into 
action in any predetermined or preferred se 
quence and this sequence may if and when de- 10 
sired be reversed from time to time so that a 
comparatively long length of knitting can be 
patterned in accordance with the layout of the 
patterning device before the pattern is repeated. 
The fabric resulting from the present invention lis 

and the mechanism for producing the fabric is, 
therefore, clearly distinguished from the 'bird's 
eye' back fabric and its mechanism in that in 
the latter the pattern is essentially a spiral pat 
tern and no variation of the pattern control could 30 
be obtained. 

Needle selecting or patterning means coming 
within the scope of the present invention may be 
exemplified for instance by a trick wheel as de 
Scribed in prior United States Letters Patent No. 
2,078,571, or British Patents No. 244,887, or No. 
245,558, or 267,876, or by a Jacquard mechanism 
such as is described in prior British Patent No. 
223,619; or the mechanism employing a long tape 
or band which is perforated or embossed to pro 
duce the requisite needle selection as described 
for example in prior British Patent specification 
No. 249,486. These prior patents are referred to 
as describing examples only of the various types 
of patterning mechanism that may be employed 
in accordance with the present invention, al 
though others in which a relatively large varia 
tion in pattern scope is obtainable may be em 
ployed. 
The pattern means associated with the cylinder 

needles in accordance with this invention is pref 
erably that having a variety of individual pat 
terning zones as described above, but this is not 
essential as other patterning means may be em 
ployed for the cylinder needles. 
In a preferred example of the invention the 

dial needles are selected by the aid of jacks which 
are movable in a direction to slide the needles in 
their tricks and conveniently controlling means 
for the dial needle jacks comprises a jack cam 50 
movable to positions corresponding to tucking 
and clearing positions of the needles, a locking 
catch therefor and an endwise movable rod nor 
mally free of the can and catch but movable se 
lectively to engage either the cam or the catch. 55 
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2 
together with selective controlling means for 
moving the rod. 
The present invention in One of its uses may 

utilize the pattern mechanism or a pattern mech 
anism associated with either one or both of the 
needle beds to introduce idle needles for the pur 
pose of widening or fashioning the fabric. In 
this case it is preferable also to provide pattern 
ing means in such a form that patterning may 
be effected during fashioning in the fashioned 
areas, as will be described more fully in the de 
scription of a specific form of the invention 
which follows. 

For a fuller understanding of the invention a . 
preferred example will now be described with 
the aid of the accompanying ... drawings, in 
which 

Figure 1 is a sectional elevation of one half 
Of a knitting machine in accordance with the 
present invention, taken on the line - of 
Figure 3, 

Figure 2 is an elevation of the other half of 
the machine, parts only being shown in section, 

Figure 3 is a plan view of the machine with 
certain parts omitted for the sake of clearness, 

Figure 4 is a view looking in the direction of 
the arrows 4-4 shown in Figure 3 and is intend 
ed to show the relative positions of the sliders 
and cams for actuating the jack out-throw cain, 

Figure 5 is a detail drawn to a larger scale of 
the presser and resetting jack cams shown in 
Figure 1, and looking from the inside of the jack 
cylinder as shown by the arrow 5 of Figure 1, 

Figure 6 is a section on the line 6-6 of Figure 
3, showing details of the cams and operating rod 
for setting the jack out-throw cam; 

Figure 7 is a plan of the parts shown in Figure 
6 and illustrates in detail the cams which actuate 
the operating rod; 

Figure 8 is a plan of the jack out-throw cam, 
and is a section on the line-8-8 of Figure 6; 

Figure 9 is a view similar to Figure 6 showing 
the operating rod in a non-operative position; 

Figure 10 is a view similar to Figure 8 showing 
the jack out-throw cam in a locked position and 
is a section on the line fo-fo of Figure 9; 

Figure 11 is a view drawn to a larger scale of 
the operating cams for the operating rod; 

Figure 12 is a view similar to Figure 11 showing 
the operating cams in a different position; 

Figure 13 is a plan, drawn to an enlarged scale, 
of a portion of the dial cam box and also shows 
the jack out-throw can in operative position; 

Figure 14 is a detail, drawn to an enlarged 
Scale, of the slider mechanism shown in Figures 
3 and 4 and is a sectional plan view intended to 
'show the operation of the sliders; 

Figure 15 is a diagrammatic view to illustrate 
a modified form of pattern control; 

Figure 16 is a diagrammatic illustration of 
work produced on the machine, and 

Figures 17 and 18 are respectively alternative 
arrangements of part of the mechanism shown 
in Figure 1 but drawn to a larger scale. 

Like reference numerals indicate like parts in 
the several figures of the drawings. 

Referring first of all to Figures 1 to 3, the needle 
cylinder 20 and the needle dial 2 f having needles 
22 and 23 respectively sliding in tricks therein 
are arranged relatively to one another in the 
usual manner, these parts in the example illus 
trated being stationary, while cam boxes asso 
ciated with them are rotatable. The cylinder 
cam box is designated generally at 24 and the 
dial can box at 25. Each cam box contains a 

2,158,019 
system of knitting cams which may be of any 
usual form and are so well known in themselves 
that they need no illustration in detail. A vertl 
cal shaft 26, coaxial with the needle cylinder and 
dial, is suspended from above and is connected 
by bracket 2 and posts 28 to the cylinder cam 
box in a manner customary in rib knitting ma 
chines. Near its lower end the shaft 26 is jour 
nalled in a dial supporting hub or sleeve 29 to 
which the dial 2? is fixed. 
Above the dial and supported by the lower 

sleeve 29 and surrounding the upper sleeve 30 
also fixed to the shaft is a jack cylinder 3 which 
is coaxial with the dial and needle cylinder and 
has around its periphery a plurality of vertical 
tricks to accommodate jacks that are employed 
selectively to actuate the dial needles. The 
needle cylinder, the needle dial and the jack cyl 
inder are all held circumferentially in fixed re 
lationship, the dial and jack cylinders being lo 
cated relatively to the needle cylinder by an ar 
rangement of dogs familiar to those skilled in the 
art. - 

Surrounding the lower extension of the jack 
cylinder so as to be rotatable relatively thereto 
and to the needle dial is a ring gear 32 of a di 
ameter equal to a second ring gear 33 that is 
carried by a sleeve 34 fixed to the shaft 26. The 
two ring gears are connected by pinions 35 of 
equal diameter carried at opposite ends of a short 
Spindle 36 that is journalled in the dial support 
ing plate 3 extending from the sleeve 29. The 
ring gear 32 forms part of or is rigidly connected 
to a can ring 38 which carries the jack out-throw 
cam or cams to be described in detail later. This 
cam ring and its gear 32 are driven at the same 
speed as the needle cam box which is itself ro 
tated by means of a ring gear 39 driven from a 
main driving shaft (not shown), posts 40 con 
necting the ring gear 39 with the cylinder cam 
box. 24. An anti-friction thrust bearing 4 is in 
serted between sleeves 29 and 34 and from the 
dial supporting plate 3 are arms 42 which are 
preferably of the vibrating type and are spaced 
angularly apart around the plate. Each carries 
a roller 43 bearing gainst an extended cam Sur 
face of sleeve 34 as shown in order also to steady 
the stationary parts relatively to the revolving 
parts by engagement with co-operating dogs 420 
fixed internally to cylinder 20. These parts form 
the system of dogs previously mentioned. 
For any one or more of the yarn feeds with 

which the machine may be supplied there is a 
trick wheel 44 for selectively actuating the dial 
needle jacks. Each trick wheel may be in the 
main similar to that described in prior British 
Patent No. 267,876 and is rotatably supported on 
a shaft 45 depending from a bracket 46 of the 
machine so that the axis of the trick wheel 44 is 
parallel with that of the jack cylinder. 
The bracket 46 has a channel 47 in which is 

located a nut 48 screwing on to the upper end of 
spindle 45. The upper screwthreaded end of the 
spindle which is of reduced diameter can slide 
radially in a slot 49 formed in the lower wall of 
channel 4 so that the position of the trick wheel 
44 can be accurately adjusted radially relatively 
to the jack cylinder 3. . 
The bracket 46 is pivotally mounted at 50 in 

ears 5 extending radially outward from a plate 
like extension 52 of sleeve 30. The bracket 46 is 
normally retained in its position shown by means 
of a notched catch 53 pivoted at 54 in extension 
52 and urged to engage its notch with a pin 55 
on arm 56 projecting upwardly from bracket 46. 
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9,158,019 
The catch S3 is held in engagement by means of 
spring U and is in the form of a bell-crank so 
that by moving the upper arm against the ten 
sion of spring 57 the catch can be released and 
the bracket 46 swung outwardly about pivot 50 
until pin 55 is engaged with a second notch 59 
of catch 53. In this position a convenient access 
is given to the trick wheel for loading or chang 
ing the bits 60 which are received in known man 
ner in vertical tricks in the trick wheel. This 
feature is also-of value in obtaining access to the 
jack assembly located in the cylinder 3. 

5 

30 

55 

O 

s 

As is known, bits 6 will have outwardly pro 
jecting butts at various heights in accordance 
With pattern requirements and these butts act 
through the medium of intermediate cams if piv 
otally mounted in bracket 46 to engage corre 
spondingly located butts on swinging pressers 62 
situated one in front of each upper jack member 
3. That is to say, in each trick of the wheel 3 

there will be an upper jack member 63 of the 
sprung type with a presser 62 lying in front of it 
and below the upper jack member 63 is an inter 
mediate jack member 64 and a lower swinging 
jack 65. The jack member 63 is a sprung jack, 
that is to say, by its own resilience the lower end 
of the jack normally rests in the position illus 
trated in Figure 1 and can be pressed inwardly 
from that position by a swinging cam 6 when 
the latter is swung towards the jack by engage 
ment With a butt. On One of the bits 60 that has 
been brought into register with the can by a 
step-by-step rotation of trick wheel 44. Inter 
mediate jack 64 is a sliding jack, whereas jack 65 
is both sliding and Swinging, that is to say, it 
can swing radially about a hooked engagement 66 
with the lower end of the intermediate jack 64. 
The selection by means of a trick wheel such 

as 44 and intermediate swinging cam 65 is so well 
known as, for instance, from the description of 
prior British Patent No. 267,876 that no further 
description will be necessary nor will it be requi 
site either to describe or illustrate the mecha 
nism by which the trick wheel 4 is stepped round 
on its spindle 45 on each revolution of the ma 
chine or at any desired sequence in the revolu 
tions of the machine. 
Supported by posts 67 secured between parts 25 

and 52 and also by brackets 68 carried by posts 
28 is a cam ring 69 rotated at the same speed as 
the needle cylinder 20 on which is supported a 
jack depressing cam T.O. When the lower extrem 
ities of jacks 63 remain outwardly as in Figure 1, 
outwardly projecting butts at their lower ends 
will be engaged by cam 70 and will be depressed 
thereby thus forcing down intermediate jack 64 
and Swinging jack 65 to bring the lower end of 
the latter behind its associated dial needle. This 
is the position of the parts illustrated in Figure 
and after Selection and actuation of the associ 
ated needles the jacks are returned by a jack re 
setting cam 72 (Figure 5) also carried by cam 
ring 69 to their upper positions where the swing 
ing jack 65 will be clear of and above their corre 
sponding dial needles. If the jacks are selected 
from the trick wheel 44 those selected jacks 63 
will be pressed inwardly against their own resil 
ience so that their lower butts are clear of the 
jack depressing cam 0 and in consequence the 
lower swinging jacks 65 will not be brought into 
a position to engage their dial needles. In Fig 
ure 5 the jacks for which no selection has been 
made and which have themselves been depressed 
are indicated by the reference numeral 63, 
whereas those which have been selected and non 

tion with the previous modification. 

3 
depressed are indicated by 2. Those jacks 
which have been depressed will have their lower 
ends brought to a position behind their corre 
sponding dial needles 23, so that a jack out-throw 
can carried by cam ring 38, acting through 
the Swinging jacks 65, will move those dial needles 
outwardly. The selected or non-depressed jacks, 
however, will swing freely when engaged by the 
out-throw cam 7 but will not actuate their cor 
responding dial needles. It will be understood, 
therefore, that as the jack out-throw cam passes 
and engages with all the lower jacks in sequence 
only those dial needles will be moved outwardly 
whose corresponding jacks have been depressed. 

In order to prevent the upper ends of upper 
jacks 63 from moving outwardly and so making 
the movement of their lower ends uncertain, a 
cap 3 is provided on the jack cylinder 3 and 
has an overhanging flange 74 to engage the upper 

their position of sliding adjustment. Plate 73 is 
made segmentally in order that any section there 
of may be removed to give access to upper ends 
of tricks in cylinder 3 for removal or insertion 
of jacks. 

In a modified construction illustrated in Fig 
ure 17 upper sprung jacks 63 and pressers 62 are 
provided as before but the lower jack members 64 
and 65 are replaced by a lower portion 75 which 
is now in one piece. When this portion is moved 
downwardly by selection it engages a spring end 
6 of an associated dial needle, 23 (or a jack as 

Sociated therewith) to move a butt 77 at the end 
of the Sprung portion either into or out from the 
path of an actuating cam. In the example shown 

S 

ends of those jack members whatever may be 20 

30 

35 
Selection of a jack 5 serves to move the butt 
out from the path of an out-throw can 78 which 
now acts directly on the needles (or on jacks 
sliding in the needle tricks in company with the 
needles). 
ing arrangement such that when the spring end 
6 of a needle or needle jack is depressed its butt 

77 is moved into the path of an out-throw cam 
which in this case will be at the level of the out 
throw can ring 38. 
In a further alternative illustrated in Figure 

18, instead of employing upper spring jacks 63 
upper cradle or rocker jacks 363 are employed 
which rock about their inner edges at a position 
approximately midway in their lengths. When 
the upper ends remain outwardly as in Figure 
18 by non-Selection from trick wheel 44 upper 
butts on each of the jacks will be moved into 
the influence of a press-down can 79 and this 
will serve to move the jacks 363 and their lower 
jacks 5 (similar to that of Figure 17) to func 
tion in the manner already described in connec 

In both 
cases resetting jack cams 80 will be employed 
to reset the jacks in an upward direction after 
they have functioned. 
The jacks and/or jack pressers are held in 

their tricks by spring bands 8 arranged wher 
ever they are found to be most advantageous or 
necessary. 

In Figures 17 and 18 except for the parts that 
have been specifically described above the other 
constructional features will be similar to that 
already referred to in connection with Figures 

to 3. 
For pattern control of the cylinder needles 

there will be a trick wheel 82 for each of one or 
more feeds and this wheel operates through in 
termediate selectors 83, pressers 84 and Sprung 
needle jacks 85, in a manner exactly correspond 

This example may be inverted by mak 40 
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4. 
ing to the action of the similar parts already 
described in connection with the pattern mech 
anism for the dial needlejacks. The trick wheels 
82 are carried in brackets 286 in a manner simir 
lar to the support described for the trick wheels 
44, the brackets 86 being mounted to rotate with 
ring gear 39. As again the action of each trick 
wheel 82 on the needle cylinder torresponds in . 
all its essentials to that described in prior Brit 
ish Patent No. 267,876, no further details are 
necessary herein as reference may be made to 
the prior patent if necessary for more precise 
details of operation. 
The jack out-throw can of the construc 

tion according to Figures 1 to 3 and the out 
throw cam 78 of Figures 17 and 18 may all be of 
similar form and their construction and actua 

...tion will now be described in greater detail with 
references to Figures 4 to 16. 
Cam 7, to be seen most clearly in Figure 13, 

is pivotal about a pin 86 carried by cam ring 38. 
The pin extending from the bottom of cam 
may be slipped into a recess in can ring 38 and 
a retaining plate 87 secured by Screws 88 to the 
can ring 38 overlies one end of cam 7 to prevent 
it from lifting. Normally, a spring 89 serves to 
draw the cam radially inwards and a catch 90 
pivotally mounted in cam ring 38 by means of a 
pin 9 and top plate 92 (similar to pin 86 and 
top plate 87) serves to hold the can in its ad 
justed position in a manner to be described be 
low. A spring 93 tends normally to pull the 
catch radially inwards. 
The position of cam 7 is adjusted by means 

of an endwise movable rod 94 the axis of which 
is parallel to that of the needle cylinder and is 
transverse to the surface of the dial and the 
profile of can 7 which latter is in a plane par 
allel to the dial needle bed or substantially par 
allel thereto. 
The rod 94 is controlled to be depressed, against 

the action of a lifting spring 95 coiled around 
it, to two different positions by means of a 
swinging cam plate 96 pivotally mounted on a 
pin 97 carried by cover 73 for the jack cylinder. 
The cam plate 96 is stepped as shown in Figures 
6, 7, 9, 11 and 12 two steps being denoted by 
numerals 98 and 99 respectively. Each of the 
steps is preceded by a sloping portion so that 
as the cam plate 96 is swung over the upper end 
of rod 94 the latter will be moved down easily 
on to one or the other of the two steps. When 
rod 94 is depressed to the level of the first step 
98 the lower end of the rod has been brought into 
a position (Figure 6) to engage edge f86 of cam 

and to swing the cam Outwardly to the posi 
tion shown in Figures 10 and 13 where the cam 
is engaged by catch 90 to hold it in that posi 
tion. When rod 94 is depressed to the full ex 
tent by the second step 99 it will engage an up 
standing portion OO of catch 90 and will swing 
the latter against the tension of spring 93 to re 
lease the cam T. Spring 89 will then draw the 
cam inwardly to the position of Figure 8 and in 
this position the cam will swing jacks 65 to move 
the needles, whose jacks have been lowered, to 
a tucking position. When cam is moved out 
wardly to its greatest extent as in Figures 10 
and 13 the needles will be moved to a clearing 
position. 

It will be understood that can and catch 
90 are mounted on plate 38 and are thereby con 
tinuously rotated past rod 94. Consequently 
these parts can be set or reset when occasion 

8,158,019 
demands as they move into engagement with 
and then clear of rod 94. 
Can plate 9 is in the form of a bellcrank the 

Other arm of which has two abutments 0 and 
f02 at different heights. A depending catch pin 

is in a position to be engaged by either one 
or the other of two swinging catches 04 and DU 
both pivotally mounted about a pin 06 also 
carried in cap 73. Tail ends of the catches are 
pulled upon by springs of which serve to turn 
the catches about their pivot so as to tend al 
Ways to force the other ends of the catches to 
wards pin 03. Thus, if external striker plates, 
between which and the cover 73 there is rela 
tive rotation about the axis of the machine, are 
brought into engagement with abutments 
or 02, the cam plate will be swung from the 
position of Figure 11 into either of its two posi 
tions of adjustment relatively to rod 94. A striker 
plate engaging abutment of will swing the cam 
plate sufficiently far to bring pin 03 into a notch 
08 of catch 04 thus depressing rod 94 to its 

first position to engage cam T. The rod will 
be held in position by engagement of the pin 
in notch 08. On the other hand, if a striker 
plate engages abutment 02 it will swing can 
plate 96 to its fullest extent so as to bring rod 
94 into a position to engage and release catch 
90 and in that event pin 03 will be held in notch 
09 in catch. O5. 
The striker plate assembly required for the 

Operation of the parts just described will now 
be explained. 

Mounted on plate 46 are spaced guides 0 in 
which four sliders fit, ff2, 3 and f4 are re 
ceived. The sliders 2, 3 and f4 comprise 
some of the striker plates above mentioned and 
slider is a common release for the striker 
plates. Each of the sliders is spring urged by a 
spring 5 which tends normally to draw it out 
wardly away from the axis of the machine and 
each striker plate can be selectively moved in 
Wardly against its spring control by means of an 
external lifter plate 6 (Figure 3) which may 
be moved into register with any one of the sliders 
at will under any preferred form of pattern con 
trol. Such a pattern control, which may be in 
the form of a pattern chain or the like, is well 
understood and does not require any description 
or illustration herein. 

Each of the sliders 2, 3 and 4 has formed 
in it two notches 7 and f 8 to be engaged 
alternatively with a spring catch 9, the control 
Spring f20 for which is anchored between a peg 
2 on the inner bracket to and a peg 22 fixed 

to the catch 9. Thus, the catch is normally 
urged towards the notches and is deep enough 
to engage One or the other of the notches in all 
those sliders simultaneously. Thus, assuming, 
as is shown in Figure 4, that slider ff2 has been 
moved inwardly by engagement with lifter plate 

6 (between which and the sliders there is rela 
tive rotation about the axis of the machine) it 
will be held in that position by the catch while 
the other sliders are similarly held in their outer 
most positions. The catch has mounted on it a 
roller 23 to be engaged by a can surface (in the 
form of a single notch) on the top slider so 
that when that slider is moved inwardly it will 
release the Catch by pressing on the roller 23 
to move the catch outwardly free from the 
notches in all the sliders so that they may be 
all released. In a similar way when any one 
slider is moved into position the slope between 
the first and second notches will move the catch 
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to release any other slider that has previously 
been moved inwardly. 
The sliders or striker plates 2 and 3 co 

operate with abutments of and 02 respectively 
and slider 4 is wide enough at its inner end to 
co-operate with both catches 104 and 105. Thus, 
if slider 2 is moved inwardly to the position 
shown in Figure 4 it will engage abutment of 
so as to move cam plate 96 to bring the first step 
over rod 94. Alternatively, if slider 3 had been 
moved to a position corresponding to that of 
f2 in Figure 4 it would have engaged abutment 
02 to turn cam plate 96 to bring its second step 

over rod 94. This action will at the same time 
release slider 2 and the latter will then return 
outwardly under control of its spring 15. When 
slider 4 is moved inwardly it engages with both 
catches fo4 and 05 (releasing slider 2 or f3) 
so that whichever one of abutments of and 102 
has been actuated pin 03 will be released and 
the composite arm comprising cam plate 96 will 
return to its inoperative position. Rod 94 will 
rise upwardly under the action of spring 95 clear 
of both cam 7 and catch 90. To release slider 

4 it is necessary to actuate slider for the 
purpose already described or, in fact, at any time 

... that it is required to release any or all of the 
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sliders. 
There is another striker plate 24 in the form 

of a slider mounted diametrically opposite those 
already described and with it is associated re 
lease slider 25. These are carried in a similar 
manner in guides 26 in a bracket 27 secured to 
one of the cross arms 27, as clearly shown in 
Figure 3. The two sliders 24 and 25 are nor 
mally drawn outwardly by Springs 28 in a man 
ner similar to those described in connection with 
the sliders opposite to them. The lifter plate 6 
when brought into engagement with the Outer 
end of the slider 24 moves it inwardly and in 
this position engages the catches 04 and 05 and 
can be held locked in this position by a catch 29 
similar in its action to catch 19. The slider 24 
can be used for changing the setting of the cam 
plate 96 previously effected by either the sliders 

2 or f3 so that a change in the position of 
can can be altered at each half revolution. 
In the case of a four feeder machine this means 
that the position of cam 7 can be changed at 
every second feed and so on. The slider 25 op 
erates in a manner similar to the slider to 
release catch 29 from engagement with slider 
24. 
Referring now to Figure 13 there is shown in 

addition to the jack Out-throw cam a section of 
the dial needle cam System comprising a divided 
clearing cam in two parts 30 and 3 arranged 
One above the other and of similar profile. Al 
though both cams are below the upper plate of 
the cam box and are indicated in dotted lines, 
the upper One of the two cams is shaded in Orde 
clearly to define its outline. 

Normally, the dial and cylinder will both be 
furnished with long and short butt needles and 
Will be set out in accordance With the form of 
ribbing selected. For instance, Supposing a 2 x 2 
rib is to be knitted the cylinder and dial needles 
will each be set Out with two short butt needles 
alternating with two long butt needles, in a Well 
understood manner to produce a 2 x 2 rib fabric 
from which a change is to be made to a 1 x 1. In 
the cylinder cam system there will also be split 
clearing cams corresponding to cams 30 and 3 
in the dial. 
While 2 x 2 rib knitting is in progress cam 30 

S 
which actuates the long butt dial needles and the 
corresponding cam in the cylinder for the long 
butt cylinder needles will be in operation, while 
can for the dial needles and the correspond 
ing cam for the cylinder needles are inoperative. 
After a required length of this knitting has been 
produced, say a length represented by the por 
tion between lines 32 and 33 of Figure 16, a 
gradual widening can be introduced either by 
gradually introducing the short butt dial needles 
or by gradually introducing the short butt cylin 
der needles, or by gradually introducing short 
butt needles in both cylinder and dial, either to 
gether or alternately in the cylinder and then 
in the dial. The short butt needles which have 
up till then remained idle and which are to be 
introduced are selected by the pattern drum 44 
or 82 and at the same time cam 7 and an 
equivalent can in the cylinder is moved to its 
clearing position so that those short butt needles 
which have been selected by the pattern drum 
Will be utilised course by course in accordance 
with that selection. This widening is shown in 
that portion of the fabric lying between lines 33 
and 34 in Figure 16 and it will be seen that not 
only is the fabric widened but the nature of the 
ribbing is altered in a zigzagged line, it being 
assumed that the idle needles are symmetrically 
introduced. When a position corresponding to 
line 34 is reached the fabric will then be a plain 
x 1 rib and the re-entrant angular portions 

in the widening are also of a 1 x 1 rib character. 
These portions are represented by crossed dotted 
lines in Figure 16. 
When the complete 1 x 1 rib stage of knitting 

(i.e. at the position of line 34) has been reached 
the cam 3 for the dial needles and the corre 
Sponding cam for the cylinder needles will be 
noved to the clearing positions and can i? can 
be retracted whereupon a plain 1 x 1 rib can be 
produced. 

If, on the other hand, it is desired to pattern 
any portion of the 1 x 1 rib fabric, where those 
patterned portions are to be produced both cans 
f30 and 3 will be retracted if the patterning 
is to be produced only by the dial needles. At 
the same time cam, if will be moved out of its 
clearing position and needle. Selection will take 
place by means of pattern drum 44. A similar 
effect can be produced in the cylinder either al 
ternatively or simultaneously by retracting the 
Split clearing cans corresponding to cams 30 
and 3 and by utilizing the pattern drum 82 
and an auto-tuck-clearing cam in co-operation 
with the pattern drum. 

By this means full and miss stitches can be 
produced on the assumption that the auto-tuck 
clearing cam for the cylinder needles is operative 
to its full extent. A full stitch is one in which 
a needle is actuated to draw a new loop from the 
feed of yarn through an existing loop held on 
the needle up to that time and after drawing the 
new loop the old loop is cast off. A miss stitch 
Occurs when the needle fails to take a new loop 
as the yarn feed is passing the needle and conse 
quently when that needle makes the next full 
stitch in the next or a succeeding course after the 
miss stitch has occurred, the length of yarn which 
the needle failed to take in the miss stitch course 
will float across that needle wale at the back 
of the fabric. In making a miss stitch the needle 
is so actuated that the old loop is not cast off 
until the next full stitch is made by that needle. 
In an alternative patterning arrangement the 

cylinder needles can all remain in Operation by 
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number of feeds. 

6 
utilizing the normal split clearing can to actuate 
both long and short butt needles. For the dial 
needles, however, cam 7 can be moved inwardly 
to its full extent, that is to a tuck position, 
whereupon selected dial needles will form tuck 
stitches, and the remainder will entirely miss the 
yarn. 
The above are given as examples Only of the 

use of the apparatus described and it will be ap 
preciated that a very wide change or Selection 
of patterning can be produced by alternative po 
sitioning of the various movable cans in both 
cylinder and dial cam systems in conjunction 
with the layout of the pattern drums. 

It has been assumed in the foregoing that both 
for the cylinder and for the dial a single pattern 
drum is employed, in which case a portion of each 
bit comprising an annular zone around the drum 
will be utilized for widening and another portion 
for patterning. 

Alternatively, however, the arrangement dia 
grammatically illustrated in Figure 15 can be em 
ployed in which two pattern drums 44 and 44 are 
utilized, the former for widening and the latter 
for patterning after widening has been con 
pleted. Similarly, two pattern drums may be emi 
ployed for the cylinder. 
The invention is not limited to any particular 

It is to be understood also that 
the invention can be applied to a rotating cylin 
der and dial machine in which case the neces 
sary modifications will be made to enable those 
parts which have been described above as re 
volving to remain stationary and Vice versa. 
In Figure 15 two additional drums shown in 

chain-lines corresponding to 44 ad f44 in full 
lines are also shown so that there is one drum 
for each feed. Alternatively, means may be pro 
vided to retain the jacks or needles in the posi 
tions at which they are selected at one feed dur 
ing the time that they pass a successive feed or 
feeds. This means would, for example, come into 
operation preferay after the second drum 4 
has performed its operative function assuming 
that the number o, drums employed is less than 
the number of feeds. 
I claim: 
1. A rib knitting machine of the individual nee 

dle type comprising in combination cylinder and 
SO 
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dial needle beds, needles therein, can Systems 
for the cylinder and dial needles for producing 
rib knitting, and in addition needle selecting 
means for both cylinder and dial needles, Said 
selecting means having a plurality of individual 
patterning zones of the type for producing non 
spiral patterns and having, at least for the dial 
needles, selecting means comprising a jack can, 
jacks interposed between the jack cam and the 
dial needles, the said jack cam being adjustable 
at least to positions corresponding to those for 
producing tucking or clearing by the needles, a 
locking catch for said cam, and an endwise mov 
able rod normally free of the cam and catch but 
movable selectively to engage either the can or 
the catch, and selective controlling means for 
actuating said rod. 

2. A rib knitting machine according to claim 1 
in which the jack cam has a profile situated in 
a plane substantially parallel to the plane of the 
dial needles, and the endwise movable rod has its 
ads transverse to the surface of the needle dial. 

3. A rib knitting machine according to claim 1 
in the form in which the Selctor controlling 
means for the rod comprises a cam plate nov 
able to adjustable extents operatively to engage 
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said rod for the purpose of moving it endwise 
to varying degrees to cause it selectively to en 
gage the jack cam and co-operating means on 
the jack cam and the red whereby different de 
grees of movement are imparted to the jack cam 
by different degrees of movement of the rod. 

4. A circular rib knitting machine according to 
claim 1 having an adjustable cam plate for con 
trolling movement of said rod, the said cam plate 
comprising an arm of a pivoted lever, the other 
arm of which has abutments of different extents, 
in combination with selectable striker plates, pat 
tern Control means for said striker plates to cause 
them selectively to engage said abutment, there 
being relative movement about the axis of the 
machine between the striker plates and the abut 
ments. 

5. A circular rib knitting machine according to 
claim 1 having an adjustable cam plate for con 
trolling movement of said rod, the said cam plate 
comprising an arm of a pivoted lever, the other 
arm of which has abutments of different extents, 
in combination with selectable striker plates, pat 
tern Control means for said striker plates to cause 
them selectively to engage said abutment, there 
being relative movement about the axis of the 
machine between the striker plates and the abut 
ments, and catches for the cam arm individual to 
the positions of adjustment thereof and an addi 
tional striker plate to engage and release said 
catches. 

6. A rib knitting machine of the individual 
needle type comprising in combination cylinder 
and dial needle beds, needles therein, knitting 
cam systems for the cylinder and dial needles for 
producing rib knitting, and needle selecting 
means for both cylinder and dial needles in which 
the selecting means for at least the dial needles 
comprises a pattern drum, a co-operating tricked 
jack cylinder having in some or all of its tricks a 
jack assembly comprising three elements, namely, 
an upper jack, an intermediate jack and a lower 
jack whereof the upper jack is a sprung jack and 
is selectively actuated from the pattern drum, all 
three jacks being slidable lengthwise in the tricks 
Selectively to bring the lower jacks into and out 
from engagement with the dial needles, and the 
lower jack element being additionally pivotally 
mounted with respect to the intermediate jack. 

7. A rib knitting machine of the individual 
needle type comprising in combination cylinder 
and dial needle beds, needles therein, knitting 
can Systems for the cylinder and dial needles for 
producing rib knitting, and needle selecting 
means for both cylinder and dial needles in which 
the selecting means for at least the dial needles, 
comprises a pattern drum, a tricked jack cyl 
inder having in some or all of its tricks a jack 
assembly comprising three elements, namely, an 
upper jack, an intermediate jack and a lower 
jack whereof the upper jack is a sprung jack by 
which direct selection is made from the pattern 
drum and all three jacks are slidable lengthwise 
in the tricks into and out from positions of en 
gagement between the lower jacks and the dial 
needles, butts on the upper jacks and a depresser 
can to engage butts on non-selected upper jacks 
whereby the jack assemblies of said non-selected 
jacks will be depressed to a position to engage cor 
responding dial needles. 

8. A rib knitting machine of the individual 
needle type comprising in combination cylinder 
and dial needle beds, needles therein, knitting 
cam systems for the cylinder and dial needles for 
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producing rib knitting, and needle selecting 
means for both cylinder and dial needles in which 
the selecting means for at least the dial needles 
comprises a pattern drum, a co-operating tricked 
jack cylinder having in some or all of its tricks a 
jack assembly comprising three elements, names 
ly, an upper jack, an intermediate jack and a low 
er jack whereof the upper jack is a sprung jack 
and is selectively actuated from the pattern drum, 
all three jacks being slidable lengthwise in the 
tricks selectively to bring the lower jacks into and 
Out from co-operation with the dial needles, and 
the lower jack element is additionally pivotally 
mounted with respect to the intermediate jack, 
and a jack out-throw cam co-operating with each 
of the lower swinging jacks with means selective 
ly to adjust the cam in order to adjust move 
ment of the jacks and their selected needles to 
varying extents. 

9. A rib. knitting machine of the individual 
needle type comprising in combination cylinder 
and dial needle beds, needles therein, knitting 
cam systems for the cylinder and dial needles for 
producing rib knitting, and needle selecting 
means for both cylinder and dial needles in 
which the selecting means for at least the dial 
needles comprises a pattern drum, a co-operating 
tricked jack cylinder having in some or all of 
its tricks a jack assembly comprising three ele 
ments, namely, an upper jack, an intermediate 
jack and a lower jack whereof the upperiack is a 
sprung jack and is selectively actuated from the 
pattern drum, all three jacks being slidable 
lengthwise in the tricks selectively to bring the 
lower jacks into and Out from co-operation with 
the dial needles, and the lower jack element is 
additionally pivotally mounted with respect to 
the intermediate jack, and a jack resetting cam 
by which all the jacks that have been depressed 
are restored to their normal level. 

10. A rib knitting machine of the individual 
needle type comprising in combination cylinder 
and dial needle beds, needles therein, knitting 
cam systems for the cylinder and dial needles for 
producing rib knitting, and needle selecting 
means for both cylinder and dial needles in which 
the selecting means for the needles of at least one 
bed comprises a pattern drum, a co-operating 
tricked jack cylinder having in some or all of its 
tricks a jack assembly comprising three elements, 
namely, an upper jack, an intermediate jack and 
a lower jack whereof the upper jack is a sprung 
jack and is selectively actuated from the pattern 
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drum, all three jacks being slidable lengthwise in 
the tricks selectively to bring the lower jacks into 
and out from co-operation with the dial needles, 
and the lower jack element is additionally pivot 
ally mounted with respect to the intermediate 
jack, and a jack out-throw cam co-operating with 
each of the lower swinging jacks with means se 
lectively to adjust the cam in order to adjust 
movement of the jacks and their selected needles 
to varying extents, and a jack re-setting cam by 
which all the jacks that have been depressed are 
restored to their normal level. 

11. A rib knitting machine of the individual nee 
dle type comprising in combination cylinder and 
dial needle beds, needles therein, knitting cam sys 
tems for the cylinder and dial needles for produc 
ing rib knitting, and needle selecting means for 
both cylinder and dial needles in which the needle 
selecting means for at least the dial needles com 
prises a pattern drum, a tricked jack cylinder 
having in some or all of its tricks a jack assembly 

7 
comprising an upper sprung jack and a lower 
endwise movable jack whereof the upper jack is 
subject to direct selection from the pattern drum 
and the lower jack co-operates with the dial 
needles, said dial needles having sprung shanks 
Selectively actuated by endwise movement of the 
jack assemblies. 

12. A rib knitting machine of the individual 
needle type comprising in combination cylinder 
and dial needle beds, needles therein, knitting 
cam systems for the cylinder and dial needles for 
producing rib knitting, and needle selecting 
means for both cylinder and dial needles in which 
the needle selecting means for at least the dial 
needles comprises a pattern drum, a tricked jack 
cylinder co-operating with the drum and having 
in some or all of its tricks a jack assembly com. 
prising an upper sprung jack and a lower end 
wise movable jack whereof the upper jack is sub 
ject to direct selection from the pattern drum 
and the lower jack co-operates with the dial 
needles, said needles having in addition sprung 
jacks associated with them in the dial, the said 
jacks being selectively engaged by the endwise 
movable jack assemblies. 

13. A rib knitting machine of the individual 
needle type comprising in combination cylinder' 
and dial needle beds, needles therein, knitting 
can Systems for the cylinder and dial needles for 
producing rib knitting, and needle selecting means 
for both cylinder and dial needles in which the 
needle selecting means for the dial needles at 
least comprises a pattern drum, a tricked jack 
cylinder having in some or all of its tricks rock 
ing jacks selectively actuated by the pattern 
drum, a depresser cam, butts on said rocking 
jacks selectively movable into and out from the 
path of the depresser cam, and lower jack mem 
bers combined with said rocking jacks and end 
Wise movable thereby selectively to co-operate 
with the dial needles. 44 

14. A rib knitting machine of the individual 
needle type comprising in combination cylinder 
and dial needle beds, needles therein, knitting 
can Systems for the cylinder and dial needles for 
producing rib knitting, and needle selecting means 
for both cylinder and dial needles in which for at 
least one needle bed needle Selecting means com 
prises two pattern devices, the first of which con 
sidered in its action upon the needles at any 
given yarn feed operates to select and gradually 
reintroduce idle needles for the purpose of fash. 
ioning and is followed in its action by the second 
one which operates selectively for patterning the 
fabric at least during widening. 

15. A rib knitting machine of the individual 
needle type comprising in combination cylinder 
and dial needle beds, needles therein, knitting 
can systems for the cylinder and dial needles for 
producing rib. knitting, and needle Selecting 
means for both cylinder and dial needles in which 
the selecting means for at least one needle bed 
comprises two pattern devices, the first of which 
considered in its action upon the needles at any 
given yarn feed operates to select and gradually 
reintroduce idle needles for the purpose of fash 
ioning and is followed in its action by the second 
one which operates selectively for patterning the 
fabric after widening has been effected. 

16. A rib knitting machine of the individual 
needle type comprising in combination cylinder 
and dial needle beds, needles therein, knitting 
Can Systems for the cylinder and dial needles for 
producing rib knitting, and needle selecting 
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means for both cylinder and dial needles in which 
the selecting means for at least one needle bed 
comprises two pattern devices, the first of which 
considered in its action upon the needles at any 
given yarn feed operates to select and gradually 
reintroduce idle needles for the purpose of fash 
ioning and is followed in its action by the second 
one which operates selectively for patterning the 
fabric during and after widening. 

17. A rib knitting machine of the individual 
needle type comprising in combination cylinder 
and dial needle beds, needles therein, normal 
knitting cam systems for cylinder and dial 
needles, non-spiral Selective patterning means as 
sociated with the cylinder needles, and non-spiral 
selective patterning means associated with the 
dial needles, the said patterning means at least 
for the dial needles comprising a drum selector, 
sprung needle jacks and intermediate selector 
cams serving to afford operative connections be 
tween the drum selector and the sprung needle 
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Jacks, and a jack can additional to the out-throw 
can of the normal dial needle cam system for 
actuating selected needles. 

18. A rib knitting machine of the individual 
needle type comprising in combination cylinder 
and dial needle beds, needles therein, normal knit 
ting cam systems for cylinder and dial needles, 
non-spiral selective patterning means associated 
with the cylinder needles, and non-spiral selec 
tive patterning means associated with the dial 
needles, the said patterning means at least for the 
dial needles comprising a drum selector, sprung 
needle jacks, intermediate selector cams serving 
to afford Operative connections between the drum 
selector and the sprung jacks, an out-throw cam 
which is additional to the out-throw cam of the 
normal knitting cam system and also a jack cam 
operating to move the jacks lengthwise in ac 
cordance with the selection effected by the pat 
terning means. 
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