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57 ABSTRACT 

The invention relates to patterning mechanisms for 
modified knitting machines. It particularly relates to 
patterning mechanisms in the form in which the nee 
dles are lifted by jacks having lifting butts movable be 
tween a position for engagement with a lifting cam at 
each feed station and a position for missing the lifting 
cams, the lifting butts being moved to cam-missing po 
sition by rocking pressers cammed outwardly on ap 
proach to each feed station, to cause retraction of the 
associated jack, and the rocking pressers having, or 
being associated with, patterning butts which cooper 
ate with selectors which either miss the patterning 
butts to retain the lifting butts in cam-missing position, 
or strike the patterning butts to rock the pressers to 
cause return of the lifting butts to the lifting cam en 
gaging position. According to the invention, the action 
to operate the pressers to move the lifting butts to 
cam-engaging position comprises a first motion in one 
direction parallel with the needles, and a second mo 
tion perpendicular to the needles to complete the op 
eration of the pressers, one of said two motions being 
applied to the pattern butts by the selectors, and the 
other being applied to the pressers by a formation 
fixed relative to the lifting cam. 

14 Claims, 6 Drawing Figures 
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1. 

PATTERNING MECHANISMS FOR KNITTING 
MACHINES 

This invention relates to patterning mechanisms for 
multifeed knitting machines. 

Knitting machines comprise a plurality of needles 
which are associated with patterning butts, which may 
be on the needles themselves, but are more usually on 
lifting jacks for the needles or on operating pressers for 
the jacks. The patterning butts are arranged so as to co 
operate with selectors controlled by a pattern control 
mechanism so as to engage or miss the successive pat 
tern butts to influence the action or non-action of the 
successive needles to form a pattern. 

In one particular form of patterning mechanism, the 
needles are lifted by jacks having lifting butts movable 
between a position for engagement with a lifting cam 
at each feed station and a position for missing the lifting 
cams, the lifting butts being moved to cam-missing po 
sition by rocking pressers cammed outwardly on ap 
proach to each feed station, to cause retraction of the 
associated jack, and the rocking pressers having, or 
being associated with, patterning butts which cooper 
ate with selectors which either miss the patterning butts 
to retain the lifting butts in cam missing position, or 
strike the patterning butts to rock the pressers to cause 
return of the lifting butts to the lifting cam engagingpo 
sition. 

In a particular type of mechanism of such a form, the 
lifting butts are urged into cam-engaging position by 
inherent springiness of the jacks and the rocking press 
ers are held in the outward position by a permanent 
magnet opposing the spring force exerted by the jacks. 
In this type of mechanism, the engagement of the pat 
terning butts on the selectors causes release of the 
pressers from the permanent magnet and the springi 
ness of the jacks causes completion of the return of the 
lifting butts to lifting cam engaging position. The actual 
reaction force required to be absorbed by the selector 
is thus quite small. 

In an alternative type of mechanism of such a form, 
the jacks may be rocking jacks, which have their lifting 
butts retracted, and the lifting butts of selected jacks 
positively moved to lifting cams engaging position by 
engagement between the pattern butts and the selec 
tOS. 

It will be appreciated that such a mechanism is appli 
cable to machines with stationary or movable cam 
boxes. 
According to a first aspect of the invention, there is 

provided a patterning mechanism of the form described 
in which the action to operate the pressers to move the 
lifting butts to cam engaging position, comprises a first 
motion in one direction parallel with the needles and a 
second motion perpendicular to the needles to com 
plete the operation of the pressers, one of said two mo 
tions being applied to the pattern butts by the selectors, 
and the other being applied to the pressers by a forma 
tion fixed relative to the lifting cam. 
According to a second aspect of the present inven 

tion, there are provided, in a patterning mechanism of 
the form described, selectors which move substantially 
horizontally in translation in and out of butt-engaging 
position, and means for causing the pattern butts to fol 
low a short upward movement into the path of the se 
lectors, whereby engagement between the pattern butts 
and the selectors is in a vertical direction. 
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The lifting movement may be achieved by mounting 

each rocking presser on an individual pivot and causing 
the pivot to be lifted to impart vertical motion to the 
pattern butt. 

In a machine of the stationary cam box type, the piv 
ots could each be supported by a cam track to lift the 
pivots at the appropriate parts of each rotation of the 
needle cylinder. 

In such an arrangement the pattern butts would nor 
mally be on the rocking presser, but they could be on 
an extension of the pivot, which would then itself act 
on part of the rocking pressers. 

in an alternative, the rocking pressers would be 
mounted on fixed pivots and have a degree of sliding 
movement relative thereto, cam means being provided 
to ensure the required vertical movement. 
According to a third aspect of the invention, there 

are provided in a patterning mechanism of the de 
scribed, formations on the rocking pressers to cooper 
ate with formations fixed relative to the lifting cam to 
release the rocking pressers from the permanent mag 
net when the rocking pressers are moved in one direc 
tion parallel with the needles, and selectors which are 
adapted to impart movement in the said direction to 
the selected rocking pressers. 
The movement imparted to the pressers by the se 

lectors is preferably a lifting movement when the 
needle tricks are vertical. . . . . . . 
The selectors may be in the form of selector levers 

which swing horizontally about a vertical pivot or 
which rock in a vertical plane, or they may be in the 
form of reciprocating elements movable in translation 
substantially horizontally into and out of butt engaging 
position. w 

In all these cases the selectors will normally have a 
lifting cam face to engage the pattern butts of the rock 
ing pressers. 
The invention will be further described with refer 

ence to the accompanying drawings which show pre 
ferred embodiments of the invention as applied to a cir 
cular knitting machine of the rotating needle cylinder 
variety, although it will be understood that the inven 
tion is more widely applicable. 

IN THE DRAWINGS: 

FIG. 1 is a vertical section view of said parts of a ro 
tary needle cylinder knitting machine as are necessary 
for an understanding of the invention and showing a 
preferred form of patterning mechanism according to 
the invention; 
FIG. 2 is a plan view of the structure of FIG. 1; 
FIG. 3 is a sectional view of part of the structure of 

FIG. 1; 
FIG. 4 is a developed view of another part of the 

structure of FIG. 1; 
FIG. 5 is a fragmentary sectional view of part of a 

knitting machine embodying the invention; and 
FIG. 6 is a part elevation in the direction of the arrow 

B of FIG. S. 
Referring now particularly to FIGS. 1 and 2, the cir 

cular knitting machine shown comprises a rotary nee 
dle cylinder 1 provided with the conventional angularly 
spaced vertical tricks 2 each of which carries a latch 
needle 3. A stationary support plate 4 supports, inter 
alia, a stationary cam box 5 carrying cams 6 and 7 
which cooperates with butts 3a of the needles 3. In 
each trick 2 there is also a needle lifting jack 8 which 



3,835,669 
3 

has a supporting shoulder 8a for the lower end of the 
needle, the jack 8 also being provided with a lower 
spring extension 8b carrying at its lower end a lifting 
butt 8c. The springiness of the extension 8b is such as 
to urge the butt 8c out of the needle trick so that its 
path lies over a lifting cam 9 located at the feed station 
illustrated. 
The function of selection at the feed station is to con 

trol whether the butt 8c engages the cam 9, or whether 
it is retained in the position illustrated in FIG. 1 in 
which it passes behind cam 9 and is not lifted, so that 
the needle does not perform a knitting operation at the 
feed station. 
The position of the jack 8 is controlled by a rocking 

presser 10 associated with the jack in a forward protru 
sion 2a of the trick 2. Each rocking presser 10 is piv 
oted by a recess 10a about an individual pivot member 
11 which rotates with the needle cylinder and is sup 
ported heightwise by a projection 12 cooperating with 
a cam track 13 formed in a support member 14 carried 
on a stationary part 15 of the machine. The lower end 
10b of the presser bears on the springy extension of the 
jack and is adapted to hold the jack within the trick or 
to release it therefrom. 

In order to prepare the jacks for selection, upper 
ends 10d of the pressures 10 are cammed outwardly by 
a cam 16 supported from the plate 4, and they are held 
in the outward position by means of a permanent mag 
net 17, also supported from the plate 4. The spring 
force of the springy extension 8b of the jack 8 is chosen 
such that when the upper end of the rocking presser is 
on the magnet 17, the jack will be held in the retracted 
position, but as soon as the presser is released from the 
magnet 17, the spring force will overcome the magnetic 
attraction and complete movement to the outer posi 
tion with the butt 8c in the path of the cam 9. 
In order to achieve release of the rocking presser 10 

from the magnet 17, each rocking presser is provided 
with a pattern butt 10e cooperable with one of a series 
of six selectors 18. The pattern butts 10e are angled off 
on their upper sides so as to have a smooth engagement 
on upward movement with the underside of the selec 
tor, which is also provided with a cooperating down 
wardly facing cam face. 

Originally, each rocking presser 10 is provided with 
a frangible butt for cooperation with each of the selec 
tors, and all but one of these butts is broken away prior 
to the assembly of the presser into the machine, so that 
each selector 18 is cooperable with only one rocking 
presser in six as it reaches the selection station just 
prior to the feed as the needle cylinder 1 rotates in the 
direction of the arrow A of FIG. 2. 
The selectors are movable in translation between 

inner and outer positions, and in their inner positions 
they cooperate with the butts 10e to release the rocking 
presser 10 from the magnet 17 and thereby allow the 
butt 8c to cooperate with the cam 9 to lift the needle 
to perform a stitch forming operation. 
As can be seen from FIG. 4, the cam track 13 is 

formed with an upwardly inclined portion 13a which 
bodily lifts the pivot 11 and rocking presser 10 so that 
the butts 10e are lifted upwardly into engagement with 
the corresponding selector 18 if this is in its inner posi 
tion. 
After passing through the selecting station, the cam 

has a downwardly inclined portion 13b which returns 
the pivots and rockers to the lower position illustrated 
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4 
in FIG. 1 in which the pattern butts 10e pass somewhat 
below the planes of the inner ends of the selectors. 

It can be seen from FIGS. 3 and 4 that the selectors 
18 are supported for bodily movement substantially ra 
dially of the cylinder axis into and out of their butt en 
gaging positions. A guide plate 20b supports the opera 
tive nose portions of the selectors 18, and tail end por 
tions are supported by bearings (not shown) in the se 
lector unit 19 which is supported from the support 
plate 4. The tail end portions of the selectors 18 (see 
FIG. 3) pass through electromagnetic coils 21 and form 
moving cores within these coils. Tails 22 on the tail end 
portions are turned down so as to cooperate with pole 
pieces 23 and 34 on permanent magnets 25. The coils 
21 can be energized in either sense so that the tails 22 
can be magnetised at either north or south poles, and 
are then attracted to one of the pole pieces and re 
pelled from the other to provide a quick and short 
changeover of the position of the selectors. The selec 
tor position is then held by the permanent magnet until 
a further pulse of opposite polarity is supplied to the 
coil 21. The pulses are provided from a suitable pattern 
control system (not illustrated) through a cable 26. 

It can be seen from FIG. 2 that the operative nose 
portions of all of the selectors are aligned in a vertical 
direction, and these operative nose portions are con 
nected by cranked portions to the tail end portions of 
the selectors within the selector unit 19 so as to allow 
a more economical use of the space available. 

It will be appreciated that the invention may be sup 
plied with other forms of electromagnetic operation of 
the selectors, and also that the selectors need not nec 
essarily act in a strictly radial path. It is quite feasible, 
and may be preferable in certain operating circum 
stances, for the selectors to be operated on a path 
which is inclined to the strictly radial direction. 

Further, the patterning butts 10e need not necessarily 
be fitted on the rocking presser in this particular con 
struction, since it would be feasible for them to be pro 
vided on an upward extension of the pivot portion 1 
for bodily movement there with. Upon engagement by 
a selector 18 the extension could rock backwardly and 
would then engage with a portion provided on the rock 
ing presser to release the same from the magnet 17. 
As a further alternative, the rocking pressers could 

be pivotable about fixed pivots, e.g. of the type de 
scribed in United Kingdom patent specification 
187911 but in such a manner as to have a degree of 

vertical freedom in relation thereto, and cooperable 
with a cam or cams to lift and lower them to provide 
the necessary movement into the planes of the selector 
ends. 

It will be appreciated that by having the pattern butts 
movable in a generally vertical direction into engage 
ment with the broad selectors, the engagement force 
between these is generally vertical, so that any reaction 
arising from contact between selectors and the pattern 
butts is largely absorbed in the supporting guides for 
the selectors and is not taken by the magnetic attrac 
tion between the tails and the pole pieces 23 and 24. 
FIG. 5 shows one rocking presser 110 of a modified 

form of the invention. The presser 110 is pivoted on an 
individual pivot member 11 rotating bodily with the 
needle cylinder and having a projection 112 supported 
heightwise by a generally circumferential slot 113 in a 
support member 114. The slot 113 is widened adjacent 
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the selection point to allow the pivot to move upwards 
a short distance together with the presser 110. 
As before, the pressers are all cammed outwardly 

onto a permanent magnet 117, mounted in a support 
member 118 itself supported on the fixed part of the 
machine. Somewhat below an upper end 110a in coop 
eration with the magnet 117, the rocking presser 110 
is provided with a projection 110b having a cam surface 
110c cooperable with the lower part of the support 118 
when the rocking presser 110 is lifted so as to release 
the upper end 110a from the magnet 117 and allow the 
jack to project from the needle trick. 
One selector 19 is illustrated in FIG. 5, and this may 

take the form of a radially reciprocable selector, or it 
may be in the form of a lever rocking about a horizontal 
or vertical or inclined axis. As can be seen particularly 
in FIG. 6, the selector 119 is formed with an enlarged 
end 119a having a lifting cam surface 119b which coop 
erates with the pattern butt 110d of the rocking presser 
to lift the selected rocking pressers so that their cam 
surface 110c engage the support member 118 and re 
lease the rocking pressers from the permanent magnet 
117. The non-selected pressers continue in engagement 
with the magnet 117 and the corresponding jacks re 
main retracted into the needle trick and pass behind 
the lifting cam. 
Various other modifications may be made within the 

scope of the invention. For instance, the inherently 
springy jacks may be replaced by rockingjacks, and the 
permanent magnet could then be dispensed with. The 
return movement of the lifting butts to position for en 
gaging the lifting cam would then be positive and 
wholly achieved by the can faces on the selector and 
the fixed formation. 
We claim: 
1. In a patterning mechanism of the type in which the 

needles are lifted by jacks having lifting butts movable 
between a position for engagement with a lifting cam 
at each feed station and a position for missing the lifting 
cams, the lifting butts being moved to cam missing posi 
tion by rocking pressers cammed outwardly by ap 
proach to each feed station to cause retraction of the 
associated jack, and the rocking pressers having associ 
ated therewith patterning butts which cooperate with 
selectors which either miss the patterning butts to re 
tain the lifting butts in cam missing position, or strike 
the patterning butts to rock the pressure to cause re 
turn of the lifting butts to the lifting cam engaging posi 
tion, the improvement which comprises: 
means for operating each presser in two directions to 
move the lifting butts to cam-engaging position, 
one of said direction being parallel to the needles, 
and the other being perpendicular to the needles, 

each presser being pivoted about an individual pivot 
member which is supported by means formed in a 
support member carried on a part of the machine 
fixed relative to the lifting cam and wherein, 

engagement between the pattern butts and the selec 
tors defines means for one of said two directions, 
and a formation which is fixed relative to the lifting 
can defines means for the other direction. 

2. In a patterning mechanism of the type in which the 
needles are lifted by jacks having lifting butts movable 
between a position for engagement with a lifting cam 
at each feed station and a position for missing the lifting 
cams, the lifting butts being moved to cam-missing po 
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6 
sition by rocking pressers cammed outwardly on ap 
proach to each feed station to cause rotation of the as 
sociated jack, and the rocking pressers having associ 
ated therewith patterning butts which cooperate with 
selectors which either miss the patterning butts to re 
tain the lifting butts in cam missing position, or strike 
the patterning butts to rock the pressers to cause return 
of the lifting butts to the lifting cam engaging position, 
the improvement that the selectors are mounted to 
move substantially horizontally in translation into and 
out of butt-engaging position, and means for causing 
the pattern butts to follow a short upward movement 
into the path of the selectors, said means comprising 
for each presser a pivot member about which said each 
presser is pivoted, the pivot member being supported 
by means formed in a support member carried on a 
part of the machine fixed relative to the lifting cam, 
whereby engagement between the pattern butts and the 
selectors is in a vertical direction. 

3. In a patterning mechanism of the form in which the 
needles are lifted by jacks having lifting butts movable 
between a position for engagement with a lifting cam 
at each station and a position for missing the lifting 
cams, the lifting butts being moved to cam missing posi 
tion by rocking pressers cammed outwardly on ap 
proach to each feed station, to cause retraction of the 
associated jack, and the rocking pressers having, or 
being associated with, patterning butts which cooper 
ate with selectors which either miss the patterning butts 
to retain the lifting butts in cam missing position, or 
strike the patterning butts to rock the pressers to cause 
return of the lifting butts to the lifting cam engagingpo 
sition; in which the lifting butts are urged into cam 
engaging position by inherent springiness of the jacks 
and the rocking pressers are held in the outward posi 
tion by a permanent magnet opposing the spring force 
exerted by the jacks; the improvement that the selec 
tors are mounted to move substantially horizontally in 
translation into and out of butt-engaging positions, and 
means for causing the pattern butts to follow a short 
upward movement into the path of the selectors 
whereby engagement between the pattern butts and the 
selectors is in a vertical direction, said means for caus 
ing the pattern butts to follow a short upward move 
ment comprising a pivot member for each of the press 
ers and about which each presser is pivoted, the pivot 
member being supported by means formed in a support 
member carried on a part of the machine fixed relative 
to the lifting cam. 

4. A patterning mechanism as claimed in claim 2, in 
which the pattern butts are on the pressers themselves. 

5. A patterning mechanism as claimed in claim 2, 
wherein the machine is of the stationary cam box type, 
the means for supporting the pivot member is a cam 
track, the pivot member including a projection which 
rides in the cam track, the cam track adapted to lift the 
pivot members in the regions of the selectors at each 
rotation of the needle cylinder. 

6. A patterning mechanism as claimed in claim 5, in 
which the pattern butts are on the pressers themselves. 

7. In a patterning mechanism of the form in which the 
needles are lifted by jacks having lifting butts movable 
between a position for engagement with a lifting cam 
at each feed station and a position for missing the lifting 
cams, the lifting butts being moved to cam missing posi 
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tion by rocking pressers cammed outwardly on ap 
proach to each feed station, to cause retraction of the 
associated jack, and the rocking pressers having, or 
being associated with, patterning butts which cooper 
ate with selectors which either miss the patterning butts 
to retain the lifting butts in cam missing position, or 
strike the patterning butts to rock the pressers to cause 
return of the lifting butts to the lifting cam engagingpo 
sition; the improvements comprising formations pro 
vided on the rocking pressers and formations fixed rela 
tive to the lifting cams which cooperate with the forma 
tions on the rocking pressers to move the lifting butts 
into cam-engaging position when the rocking pressers 
are moved in one direction parallel with the needles, 
and selectors which are adapted to impart movement 
in the said direction to the selected rocking pressure, 
the fixed formation including a pivot member about 
which each presser is pivoted, the pivot member being 
supported by means formed in a support member car 
ried on a stationary part of the machine. 
8. A patterning mechanism as claimed in claim 7, in 

which the lifting butts are urged into cam-engaging po 
sition by inherent springiness of the jacks and the rock 
ing pressers are held in the outward position by a per 
manent magnet opposing the spring force exerted by 
the jacks. 

9. A patterning mechanism as claimed in claim 7, in 
which the needle tricks are vertical and the movement 
imparted to the pressers by the selectors is a lifting 
OWeent. 

10. A patterning mechanism as claimed in claim 7, in 
which the selector are in the form of reciprocating ele 
ments movable in translation substantially horizontally 
into and out of butt engaging position. 

10. A patterning mechanism as claimed in claim 7, in 
which the selectors have a lifting cam face to engage 
the pattern butts of the rocking pressers. 

11. In a patterning mechanism of the type in which 
the needles are lifted by jacks having lifting butts mov 
able between a position for engagement with a lifting 
cam at each feed station and a position for missing the 
lifting cams, the lifting butts being moved to cam miss 
ing position by rocking pressers cammed outwardly by 
approach to each feed station to cause retraction of the 
associated jack, and the rocking pressers having associ 
ated therewith patterning butts which cooperate with 
selectors which either miss the patterning butts to re 
tain the lifting butts in cam missing position, or strike 
the patterning butts to rock the pressers to cause return 
of the lifting butts to the lifting cam engaging position, 
the improvement which comprises: 
means for operating each presser in two directions to 
move the lifting butts to cam-engaging position, 
one of said direction being parallel to the needles, 
and the other being perpendicular to the needles, 

each presser being pivoted about an individual pivot 
member which is supported by means formed in a 
support member carried on a part of the machine 
fixed relative to the lifting can and wherein, 

engagement between the pattern butts and the selec 
tors defines means for one of said two directions, 
and a formation which is fixed relative to the lifting 
can defines means for the other direction. 

12. In a patterning mechanism of the type in which 
the needles are lifted by jacks having lifting butts mov 
able between a position for engagement with a lifting 
cam at each feed station and a position for missing the 
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8 
lifting cans, the lifting butts being moved to cam miss 
ing position by rocking pressers cammed outwardly 
by approach to each feed station to cause retraction 
of the associated jack, and the rocking pressers having 
associated therewith patterning butts which cooperate 
with selectors which either miss the patterning butts 
to retain the lifting butts in cam missing position, or 
strike the patterning butts to rock the pressers to cause 
return of the lifting butts to the lifting cam engaging 
position, the improvement which comprises: T 
means for operating each presser in two directions 

to move the lifting butts to cam-engaging position, 
one of said direction being parallel to the needles, 
and the other being perpendicular to the needles. 
each presser being pivoted about an individual 
pivot member which is supported by means : 
formed in a support member carried on a part of 
the machine fixed relative to the lifting cam and 
wherein, engagement between the pattern butts 
and the selectors defines means for one of said 
two directions, and a formation which is fixed 
relative to the lifting can defines means for the 
other direction. 

13. In a patterning mechanism of the type in which 
the needles are lifted by jacks having lifting butts mov 
able between a position for engagement with a lifting 
cam at each feed station and a position for missing the 
lifting cams, the lifting butts being moved to cam 
missing position by rocking pressers cammed out 
wardly on approach to each feed station to cause ro 
tation of the associated jack, and the rocking pressers 
having associated there with patterning butts which co 
operate with selectors which either miss the patterning 
butts to retain the lifting butts in cam missing position, 
or strike the patterning butts to rock the pressers to 
cause return of the lifting butts to the lifting cam en 
gaging position, the improvement that the selectors 
are mounted to move substantially horizontally in 
translation into and out of butt-engaging position, and 
means for causing the pattern butts to follow a short 
upward movement into the path of the selectors, said 
means comprising for each presser a pivot member 
about which said each presser is pivoted, the pivot 
member being supported by means formed in a sup 
port member carried on a part of the machine fixed 
relative to the lifting cam, whereby engagement be 
tween the pattern butts and the selectors is in a vertical 
direction. 

14. In a patterning mechanism of the form in which 
the needles are lifted by jacks having lifting butts mov 
able between a position for engagement with a lifting 
can at each station and a position for missing the lift 
ing cams, the lifting butts being moved to cam missing 
position by rocking pressers cammed outwardly on ap 
proach to each feed station, to cause retraction of the 
associated jack, and the rocking pressers having, or 
being associated with, patterning butts which cooper 
ate with selectors which either miss the patterning 
butts to retain the lifting butts in cam missing position, 
or strike the patterning butts to rock the pressers to 
cause return of the lifting butts to the lifting cam en 
gaging position; in which the lifting butts are urged 
into cam-engaging position by inherent springiness of 
the jacks and the rocking pressers are held in the out 
ward position by a permanent magnet opposing the 
spring force exerted by the jacks; the improvement 
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that the selectors are mounted to move substantially 
horizontally in translation into and out of butt-engaging 
positions, and means for causing the pattern butts to 
follow a short upward movement into the path of the 
selectors whereby engagement between the pattern 
butts and the selectors is in a vertical direction, said 
means for causing the pattern butts to follow a short 
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upward movement comprising a pivot memberfor each 
of the pressers and about which each presser is piv 
oted, the pivot member being supported by means 
formed in a support member carried on a part of the 
machine fixed relative to the lifting cam. 
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