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This invention consists in improvements in or - 
relating to yarn-changing mechanism for knit 
ting machines and while it is particularly ap 
plicable to circular knitting machines, particu 
larly those of the Superposed needle cylinder 
type, it is not limited thereto. 
The invention also includes improvements in 

yarn-trapping devices particularly Such devices 
for association with the yarn-changing mecha 
nism of the present invention. 
The yarn-changing mechanism contemplated 

herein is concerned mainly, though not ex 
clusively, With mechanism in Which the number 
of yarns to be changed one for the other ex 
ceeds tWO in number and an object of the in 
vention is to provide an improved mechanism 
whereby the introduction and Withdra Wall of 
the yarns will be more accurate than has hither 
to been possible and Such that the number of 
successive needles which take both yarns at the 
Change may be reduced to the least number pos 
Sible consistent With the safety of the knitted 
fabric at the change. The appearance of the 
join in the fabric Will, in consequence, be in 
proved. 
Another object, applicable to the trapping 

mechanism, is to provide improved means for 
severing the outgoing yarns so that the ends 
Which project from the fabric are substantially 
uniformly short, thereby allowing them to be 
readily turned to the inside of the knitted tube 
in the case of a circular machine. 
A Still further object of the invention is to 

provide means whereby the yarns can be inter 
changed once, twice or even more times in each 
revolution. Whereby in the case of hose or half 
hose these articles may be knitted with all-round 
Coloured Stripes in the leg and with half-round 
Coloured Stripes in the foot with a plain foot 
bottom. 
Yarn-Changing mechanism according to the 

present invention comprises a plurality of yarn 
feeders arranged at different heights and each 
mounted to enable its yarn-feeding end to par 
take partly of movement towards and away from 
the needle-bed and partly of movement also in 
a transverse direction lengthwise of the needles, 
in combination with guiding means to control 
In ovement of the said feeding ends of the feed 
ers whereby all of them, in moving from idle to 
feeding positions, will traverse the same or ap 
proximately the same “intermediate' path. 
The term “intermediate' path is intended to 
apply to a portion only of the path traversed 
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portion at least at the beginning of an ingoing 
feeding movement from an idle position. 

Preferably, the intermediate path terminates 
at the feed position of the feeder. 
In One form of the invention the feeders in 

their idle positions are so situated that their 
yarn-feeding ends lie respectively at different 
distances from the needle-bed; and an initial 
movement of the feeding end of each feeder is so 
Controlled by the guiding means that in ap 
proaching the commencement of the interme 
diate path it will travel clear of all the other 
feeders and in this initial movement each feed 
ing end traverses a path different from that 
traversed by all the others. 
The movement of the feeding end of an in 

going feeder is first carried beyond the feed 
position So as to bring it clear of the correspond 
ing end of an outgoing feeder and the ingoing 
feeder is then returned to the feed position 
When the outgoing feeder has been moved away 
therefrom on its return towards an idle posi 
tion. Preferably, the partial return movement of 
the ingoing feeder occurs simultaneously with 
the return movement of the outgoing feeder. 
The invention also includes yarn-trapping 

mechanism comprising a trapper for each feeder 
and means to move the trappers synchronously 
With their associated feeders along paths such 
that for both ingoing and outgoing feeders the 
relative distances between those feeders and 
their aSSociated trappers will be constant or sub 
Stantially constant when the yarns respectively 
are released to the ingoing feeder and severed 
at the outgoing feeder. - 
The lengths of the free ends of the yarns ex 

tending beyond the fabric for both the released 
and Severed ends may be the same in all cases 
or the released ends and the severed ends if not 
of the same lengths will at least be such that all 
the lengths of the released ends will be substan 
tially uniform and the lengths of all the severed 
ends will likewise be substantially uniform. 
The foregoing are to be considered as 

amongst the principal features of the invention 
and these and other features thereof Will be 
more clearly understood from the following de 
Scription read in conjunction with the accom 
panying drawings of one practical embodiment 
of the invention. In the drawings 

Figure 1 is a plan of those parts of the mecha 
nism necessary for the understanding of the in 
Vention; 

Figure 2 is an elevation of the mechanism 
by the feeding end of each feeder omitting a 55 shown in Figure l; 
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Figure 3 is an elevational view looking from 

the right of Figure 2; 
Figure 4 is a perspective view of a portion of 

the mounting of a yarn feeder; 
Figure 5 is a longitudinal Section through One 

of the yarn trappers in a plane perpendicular 
to the plane of the dra Wings of Figure 1, 

Figures 6 and 7 diagrammatically illustrate 
alternative paths along which the feeding ends 
of the yarn feeders may be guided; 

Figure 8 is a perspective view of a stitch cam 
Suitable for use With the needle arrangement 
diagrammatically illustrated in Figure 9; 

Figure 9 diagrammatically ilustrates a por 
tion of the needle-bed and needles therein suit 
able for a yarn change produced by mechanism 
according to the present invention; 

Figure 10 is an elevational view similar to 
that of Figure 2 of other parts of the mecha 
nism lying beneath that illustrated in Figure 2, 

Figure 11 is a plan of the mechanism ilius 
trated in Figure 10; 

Figures 12 and 13 illustrate the forms of two 
feeder actuating cams, and 

Figure 14 ilustrates the ratchet Wheel em 
ployed for rotating the feeder actuating cams 
illustrated in Figures 12 and 13. 

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

In Figure 1 the Outline of a portion of the 
needle cylinder is indicated in plan by the chain 
line at 20 and the position at which the yarns 
are normally fed to the needles is indicated at 
2. For each of the different yarns to be se 
lectively fed to the machine there is a separate 
yarn feeder 22 and trapper, the latter being re 
ferred to in detail hereinafter. Each yarn feed 
er is so mounted that its yarn feeding end is 
movable in both horizontal and Vertical planes 
and for movement in a horizontal plane all the 
yarn feeders 22 are mounted on a vertical post 
23 carried on a fixed part of the machine. In 
Order to move the yarn feeders in a vertical plane 
each yarn feeder has a cranked tail end portion 
24 (see particularly Figure 4) rotatable freely 
in a block 25 by means of which the yarn feeder 
is mounted on the post 23. In each block 25 
there is an adjusting Screw 26 which is adjust 
able in the block 25 relatively to an actuating 
lever 27 which will be referred to in greater de 
tail hereinafter. A block 28 is Secured to the 
tail portion 24 of each yarn feeder and from the 
block 28 is an extension or arm 29 which engages 
Within a slot in a guide plate 39, and it will be 
Seen, particularly from Figure 2, that there is 
One Such guide plate for each yarn guide. The 
guide plates 30 are carried by a bracket 3 
Which is attached to post 23 and Serves also to 
locate blocks 25 in their positions on the post. 
There Will be an actuating lever 2 for each 

yarn feeder and all these leverS 2 are mounted 
for rotation on a fixed post 32 and engaging 
With the tail ends of the levers 27, in order to 
operate them in their appropriate sequences, are 
cams 33 (Figures 2, 3 and 12) of which a sep 
arate cam is allocated to each lever. Cams 33 
are all mounted on another fixed post 34 and 
each cam 33 is a SSociated With and is rotatable 
by means of the ratchet wheel 35. Cams 33 and 
ratchet Wheels 35 are all freely rotatable on 
post 34. Each of the cams 33 is shaped to give 
required movements to its appropriate feeder 
through a lever 27, the movement thus imparted 
to the feeder being mainly in a horizontal plane, 
but this movement Will, by engagement of the 
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extension 29 in the slot in the guide plate 38, 
impose upon the feeders also the necessary Ver 
tical movements. Each feeder as a different 
movement from the Others in Order to feed the 
yarns to the needles one at a time ad aSo to 
take the yarn into the trapper at another tinc 
and to move clear of the other feeders during a 
yarn change. The positions of movements of 
the yarn feeding ends of the feede's are shown 
diagrammatically in Figure 6. The normal feed 
ing pOSitiOn, in Figure 6 is indicated at 2 to cor 
respond With the reference in Figure 1, and this 
position is maintained by one or other of the 
feeders while its yarn is being Supplied to the 
needleS and iS mi Ct di Sturbed until a, yarn change 
is to be made. The positions of the feeders in 
their rest or non-feeding positios all diffor 
from one another and are indicated in Figure 
6 by the reference numerals 36, 3, 33, 39 and 
4, feeder 36 being understood to be the lower 
most feeder of the Set. In the positions 35 to 
40 the yarns lie idle through the feeders and 
the free ends of the yarns are held normally near 
the needle circle by corresponding trappers, and 
the trapperS corresponding to the feeders in 
positions 36 to 0 are indicated in Figure 1 by 
the reference numerals f to 45 respectively. 
When a yarn, change is to be made the indi 

Vidual feederS move monentarily from positions 
36 to 40 respectively to positions 46 to 50 (Fig 
ure 6) before aSSunning the normal feed posi 
tion 2. The manner in which a change is nade 
iSaS foIOWS: 
A feeder Which is in use is moved from posi 

tion 2 to its own position amongst the 45 to 
50 group, from which position it still continues 
to feed yarn to the needles, and approximately 
Simultaneously a newly Selected ingoing feeder 
moves from its position in the 35 to 3 group 
along a path indicated by the appropitiate dotted 
line in Figure 6 and in So doing travels along 
an intermediate path Which is connon to 
all the feeders until it assumes its own position 
amongst the 45 to 50 group. The outgoing 
feeder is then moved back along its indicated 
dotted line traversing in So doing the path 
common to all the feeders until it reaches its 
normal position of rest anongst the 33 to 3 
group, Whereupon itS yarn ente's its associated 
trapper and is cut and held in the manner to 
be described later. As soon as the outgoing 
feeder has moved out of its way the ingoing 
feeder is moved back to position 2 . The trap 
per for the ingoing yarn is opened slightly to 
release the yarn as soon as the latter is safely 
taken by the needles. 
With the arrangement and movements Cf the 

feeders just described the feeders all move 
through different distances and those which move 
through the greater distances will take a longer 
time to complete their movements than those 
moving through a Smaller distance so that any 
yarn change in which a relatively long move 
Tnent is involved Will take a longer time than a 
yarn change in which only the shorter distances 
are involved. The tine taken for a change in 
Volving feeders with the longer distances may 
be reduced, if desired, by modifying the patins 
along which the feeders aire moved in accord 
ance With the movements indicated by the dotted 
lines in Figure 7, the same reference numeras 
being employed as in Figure 6. For instance, 
if a feeder normally movable to position £8 is 
to be Withdrawn and replaced by a feeder nor 
mally novable to position 43 with the move 
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ments indicated in Figure 6, the feeder from 
position 48 cannot start to move towards its 
trapping position until the ingoing feeder has 
safely passed into its position 49; but with the 
paths of movement indicated in Figure 7 the 
feeder from position 48 can pass that from po 
sition 49 approximately in line with the 47 po 
sition, a saving of time equivalent to the distance 
from 46 to 48. 

It will be apparent that the combined action 
of cams 33 and can slots in the plates 30 Will 
cooperate to give the requisite movements to the 
feeders as they are brought into and removed 
from the feeding positions. More particularly, 
it will be clear, by reference to the shapes of 
the cam slots for the several feeders and also 
of the rest positions of those feeders, that a 
lever 2 for an outgoing feeder is, prior to move 
ment of that feeder, resting on a low tooth of 
can 33. On rotation of this calm, this lever Will 
drop into the hollow between the low tooth and 
the next high tooth during which time the lever 
corresponding to the ingoing feeder drops from 
a high tooth upon which it normally rests into 
a similar depression between that tooth and 
the next low tooth. This will bring both feed 
ers into their positions amongst the 46. to 59 
group in Figure 6, whereafter the newly intro 
duced feeder will ride up to the crest of a low 
tooth during which time the outgoing feeder 
rides up to the crest of a high tooth. During 
these movements the shapes of the slots in the 
guide plates 30 will impart, the rises and falls 
to the yarn feeding ends of the feeders to posi 
tion them as already described with reference 
to Figure 6. 

Referring now chiefly to Figures 1 and 5, each 
trapper will be seen to consist of a sliding mem 
ber 52 movable between fixed members 53 and 
54, the member 54 acting in conjunction with 
the sliding member 52 to Sever the yarn and 
the member 53 co-operating with member 52 to 
hold and trap the yarn. In Figure 1 the five 
Sliding members are indicated by reference nu 
nerals 4 to 45 above mentioned and these hold 
the yarn trapped from the feeders When they 
are in the positions 36 to 40 of Figures 6 and 7, 
that is to say, the positions of the four feeders 
shown in Figure 1 lying to the right of that 
Which is shown in the feed position 2. 
When an ingoing feeder moves to its position 

from the 36 to 40 group to the A6 to 50 group, 
the yarn Will lie from its appropriate trapper, 
a CrOSS the needles Which are descending the Stitch 
can, to the feeder. As the needles descend, their 
latches are closed on to the new yarn by the loop 
already around the needle Shank beneath the 
latch, and the new yarn together with the old 
One is thus taken into the needle hooks. The 
length of the free end of the ingoing yarn which 
Will project from the fabric is determined by the 
distance between the trapper and the needle 
Which first takes the yarn. In the position shown 
in Figure 1 trapper 4 occupies the position 
which makes the shortest possible yar?n end. The 
yarns from the other trappers 42 to 45 will there 
fore have progressively longer ends if the trap 
perS remain in their present positions. In order, 
however, to avoid this and to make all the in 
going yarn ends of substantially similar lengths 
the trappers are movable en bloc each time a 
yarn change occurs so that the trapper for a 
Selected ingoing yarn, will on each occasion oc 
Cupy the position of the trapper 4 in Figure 1. 
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For this purpose trapper movements are as foll 
IOWS: 
The movements of the trappers to and from 

the desired positions are derived from a calm 93 
which is attached to and rotates with a ratchet 
wheel 95 mounted on post 34. The ratchet wheel 
is partially rotated by a pawl 55 every time a 
change of yarn takes place. The cam 93 is foll 
lowed by one end of an arm of bellcrank lever 
56 (Figure 1), the other arm of which is con 
nected by a link 57 to the carrier 58. This car 
rier is freely mounted on post 59 and supports 
the trappers at One end. A Spring, not shown, 
urges the carrier 58 in a direction which tends 
to maintain the follower portion of bellcrank 
56 in contact with the cam, that is to say, the 
trappers are spring urged towards the left in 
Figure i. Cam 93 is shaped to allow a full move 
ment of the trappers to the left at each yarn. 
change but the amount that they actually do 
move is determined by the position of a stepped 
stop plate 60 (Figure 2), the appropriate step 
of which is selectively brought into line with 
an extremity 6 of the carrier 58 at each yarn 
change and acts as a stop for that extrenity. 
After the trappers have moved to the required 

position as just described, and the ingoing yarn. 
is released, the trappers are immediately moved 
back to their original or rest position, that is 
to say, the position in which trapper 4 occu 
pies the position giving the Shortest ingoing yar?n 
end. This movement takes place before the out 
going yarn has reached its trapper and the trap 
pers are therefore always in the rest position at 
the time a yarn is cut and held. The ends of 
the Outgoing yarns are always short and of a 
consistent length because each trapper is timed 
to close just as the last needle which received 
the outgoing yarns reaches the point nearest the 
trapper for that yarn, the position of the feeder 
at that time being such that the yar?n has salfely 
entered the trapper. It is desirable for the trap 
pers to have moved back to their rest positions 
before the outgoing yarn is trapped because if 
they remained in the position to Suit the in 
going yarn trapper the position of the outgoing 
yarn trapper would vary in accordance with the 
yarn which had been selected to go in, and as 
the time at which the trapper is set to close is 
preferably constant for the sake of simplicity 
the length of the outgoing yarn end would vary 
considerably. 
The combined feeder and trapper mechanism 

is driven as a whole by the means illustrated 
in Figures 10 and 11. Two main cams 62 and 
63 are mounted on a running shaft 64 which 
rotates at the same speed as the needle cylin 
ders. Cam 62 is a single lobe cam and therefore 
gives one complete movement to a co-operating 
member or follower for each revolution of the 
needle cylinders. Cam 63 is a two-lobe cam 
and therefore gives two complete movements to 
Such a member for each revolution of the needle 
Cylinders. Cam 62 is used in the case in which 
yarns are required to be changed not more often 
than once in each revolution, for example, in 
the leg of a Sock or stocking, and cam 63 is used 
Where the yarns are required to be changed twice 
in a revolution, for example, in the foot of a 
Sock or stocking having a patterned instep and 
a plain foot bottom. Cams 62 and 63 are fol 
lowed respectively by co-operating levers 65 and 
66. These levers are selected by cams 6 and 
68 respectively on the main control drum 69 of 
the machine acting through levers 70 and 7 

  



4. 
and links 72 and 73 respectively. When One of 
the levers 0 or 7 is lifted by its can the COr 
responding lever 65 or 66 is held clear of its 
associated calm 62 or 63. The links 2 and 73 
are guided by a bar 14 which is fixed to the frame 
of the machine and projects through slotS În 
the links as shown in Figure 10 and the links 
are located laterally by collars 75, 76, 77 (Fig 
ure il), the outer two at least of which are 
fixed to bar 4. When a change of yarn is to 
take place catch levers 78 and 9 are lowered 
to engage the upper end of whichever of the 
avers 65 and 66 is rendered Operative. The 
catch levers 78 and 79 are mounted freely on 
a pin 89 which is fixed in a slide 8 and the 
latter moves in a slideway in the frame of the 
mechanism and is connected by a link 82 to 
an arm 33 (Figure 2) which is thereby oscil 
lated. Another arm 84 supports a, Spindle par 
allel with post 34 and this spindle carries the 
pawl 55 and also similar pawls 86, one for each 
ratchet wheel 35, by which ratchet wheels 35 
are rotated; and the arm 84 moves With arm 
83 both of Which are attached to a sleeve 85 
rotatable on post 34. 
When one of the pawls 86 is selected to oper 

ate by the presentation of a notch 87 in bar 
88 to the tail end 89 of the pawl, the latter en 
gages a low tooth 90 (Figure 14) of its ratchet 
Wheel 35 and rotates the Wheel one-eighth of 
a revolution. It Will be understood that nor 
mally pawls 86 are controlled, on the post on 
which they are mounted in the arm 84, by means 
of Springs normally tending to turn them on 
that post in a clockwise direction as viewed in 
Figue 1 SO as to tend to turn the paWils to a 
position at which they will engage a low tooth 
each on its respective cam 35. Thus, when the 
3rm 84 is rocked around the axis of post 34 
that pawl 86 whose arm 89 can pass through a 
slot 8i in plate 88 will spring into the notch of 
a low tooth 9. On the other hand, those arms 
89 that are opposed during this movement by 
a Solid portion of plate 88 Will engage that 
plate With their backs, that is to say, the shaped 
edges to which the lead lines of the reference 
numeral 89 in Figure 1 are directed, and in con 
sequence pawls 86 will be raised to a height at 
which they can only engage behind a high tooth 
on the return journey of arm 84. The appro 
priate feeder-operating cam 33 and trapper 
Operating cam 9 which are both attached to 
the ratchet wheel rotate with it and thereby 
move the feeder into feeding position and re 
lease the yarn from the trapper at the appro 
priate time. Moving with each ratchet wheel 
33 will be a pair of cams 33 and 9, each trapper 
operating calm 9 co-operating with a follower 
portion of a bellcrank 92 (Figure 1), one for 
each can. The associated bellcrank 92 is there 
fore moved by the cam and the free arm of 
the bellcrank is, as shown in Figure 1, inter 
Connected through a Bowden Wire 93 to a lever 
86 by which the movable member 52 of the trap 
per is actuated. It will be appreciated that there 
is a lever 92 and Bowden wire connection f 93 
individual to each trapper. 

After the pawl 85 has pushed a low tooth of 
its ratchet wheel 35 as described above, a high 
tooth of the ratchet Wheel will be in position 
to be pushed next as high and low teeth are 
arranged alternately around the wheel. The 
position of Selector bar 88 is such as to deter 
mine movements of the pawls 86 so that they 
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Oscillated, but they may only engage a low tooth 
when a notch 87 on bar 88 is brought into line 
With their tail ends 89. 
Cans 33 are so shaped that they alternately 

move their feeders into and out from feeding 
positions and they are attached to their ratchet 
wheels in such a position that when a pawl 86 
pushes a low tooth on ratchet wheel 35 the feeder 
is moved by its cam 33 into feeding position, 
and when the pawl pushes a high tooth. On cam 
35 the feeder will be moved by its cam 33 out 
from feeding position. Whichever feeder is in 
feeding position the appropriate ratchet wheel 
35 will therefore have a high tooth in a position 
to be pushed next while all the other ratchet 
wheels 35 will have low teeth in that position. 
Each time pawls 86 are Oscillated therefore they 
Will move the feeder which is feeding out from 
that position since that is the Only one Whose 
ratchet wheel has a high tooth in position to 
be pushed and will also move another feeder 
into feeding position. The feeder to be moved 
into feeding position is determined by the ver 
tiga adjustment of Selector bar 88. 
Operation of the mechanism as a Whole is 

initiated by a stud on the main chain 97 of the 
machine (Figure 10). A stud of a different 
height is used for each feeder. Thus, in the 
present instance there are five different heights 
of studs and the studs are followed by a lever 
98 fixed to a rock shaft 99. Another lever 100 
fixed to the same rock shaft transmitS move 
ment imparted to lever 98 through a link || 0 || 
to one arm of a bellcrank lever 92 pivoted at 
63. The other arm of this bellcrank lever is 

pivotally connected to the lower end of selector 
bar 88 and stop plate 60 moves in Synchronism 
with bar 88 by reason of the fact that the stop 
plate 60 is mounted to move about the axis of 
pivot 103 in company with bellcrank lever 02. 
The stop plate 6) is also formed as a bellcrank 
having the stepped portion at the extremity of 
one arm thereof, and in the other arm there 
is a pin 04 which will be moved into engage 
ment with a lever 85. The latter is pivoted 
at 05 and when it is lowered by pressure of 
pin 04 it will free catch levers 78 and 79 allow 
ing them to fall to their operative positions. 
Normally, lever 05 is held by means of a Spring 
in an upward position in which it Will engage 
beneath pins 78 and 79 to hold catch levers 
78 and 19 raised. For example, a spring for 
this purpose could be coiled around pin 66 one 
end being anchored to that pin and the other 
end engaging beneath lever 05 but any other 
preferred means may be employed normally Serv 
ing to hold lever 05 in its raised position while 
permitting it to be depressed by engagement 
with a pin 64 and to return to the raised posi 
tion again after pin 94 has released the lever. 
In Figures 1 and 2 the parts are shown as 

having been actuated by one of the levers 65 
or 66 So that slide 8 has been moved to the 
right but it will be appreciated that before any 
Selective movement occurs the slide Will have 
been moved back to its left-hand position and 
lever 05 will be in a rest position so as to lie 
beneath pins 8 and 79 extending from catch 
levers 78 and 79 respectively, thereby holding 
those catch levers clear of levers 65 and 66 re 
Spectively. Thus, a stud 97 when it is moved 
into Operative position will first adjust the rela 
tive positions of the stop plate 60 and selector 
bar 88 and at the same time will lower lever 
f05 to allow the catch levers 18 and 79 to fall, 
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whereupon movement of the lever 65 or 66 by 
means of the cam 62 or 63, in accordance With 
the selection of levers 70 and 7, Will move slide 
8 to the right and by the connections above 
described will actuate pawls 55 and 86 to perform 
the functions already outlined above. 
When changes of yarn are required to be 

made twice in a revolution, it is invariably for 
the purpose of making circumferential portions 
of a knitted tube in plain colour while the re 
mainder of the circumference of the tube con 
tains stripes, as for example the foot of a sock 
or stocking, having a plain foot bottom and a 
striped instep. One particular feeder may, there 
fore, be chosen to be used permanently as the 
foot bottom feeder. In the present arrangement 
the lowermost feeder is used for this purpose. 
It may, of course, be used for other parts of 
the work as well as the foot bottom, but no 
other feeder will be used for the foot bottom. 
This fact is made use of when two selections 
are to be made in one revolution. Selection 
for the change to the instep or striped part is 
made in the usual way from studs in the chain. 
9, but selection for the change to the plain 
part (which is, of course, always the same) is 
made automatically, that is to say, without any 
Special stud being included in chain 97 for this 
purpose. To enable this to be done, Selector 
bar 88 has a notch f GT for the lowermost feeder, 
the length of the notch being such that Which 
ever feeder is selected by the notches above, 
the lowest feeder Will also be selected. With 
the operation of the mechanism the lowermost 
feeder Will, therefore, be moved alternately into 
and out from feeding position. As it moves out 
the other selected feeder moves in, and as the 
last-named feeder moves out the lowermost 
feeder moves in. This sequence of operations 
continues throughout the half-round striped 
part of the work but for the remainder of the 
work which contains all-round stripes, normal 
Selections from the chain only are required, and 
notch. O. needs, therefore, to be the same length 
as all the other notches. Slider bar 88 is, there 
fore, provided with a movable piece fo8 which 
is held forward by a pin 09 projecting from 
link 73 and acting through a lewer | 10 mounted 
to rotate with a spindle i if to which one end 
of a lever 2 is also secured, the other end 
of that lever being pivotally connected to the 
movable piece 8. Near the end of the movable 
piece f8 which serves in the position shown 
in Figure 2 to close notch 07 there is a slot 3 
embracing a pin 4 on the part 8 so that 
Oscillatory movements of the part O8 will be 
guided by the pin 4. When cam 63 and lever 
66 are selected to operate to make yarn changes 
twice in each revolution, movement of link 73 
allows the piece 08 on the selector bar 88 to 
be withdrawn by means of a Spring, not shown. 
Cam 62 is set in such a position. On its shaft 

that it causes a change of yarn to take place 
at the back of the sock or stocking, Whereas 
cam 63 is so set that it causes changes to take 
place on each side of the sock or stocking. Move 
ment of chain 9 must take place at Such a time 
that the first of the two lobes of cam 63 to come 
into operation, when a selection from the chain 
is made, is one which causes a change to take 
place at the beginning of the instep half So as 
to introduce the instep yarn, the Second lobe 
changing from the instep yarn to the foot bot 
tom automatically without selection from the 
chain. In a striped sock or stocking having a 
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plain foot bottom it is frequently desired to 
make half-round striped work for a little dis 
tance before the heel as Well as for the Whole 
of the foot. The two-lobe cam 63 is, therefore, 
brought into operation. When the heel is 
reached the yarn must be changed to the heel 
yarn and the change must take place at the eind 
of the instep half as, if it took place at the 
beginning of the instep half for which the mech 
anism is set, the heel yarn would be knitted 
round the instep. There is, therefore, provided 
an additional control to operate at the desired 
time. This control is taken from the main con 
trol drum 69 for which purpose a cam 5 is 
fixed to the drum and is followed by a lever 6 
which is attached to a shaft 99 to initiate the 
mechanism and select the heel feeder instead 
of the heel feeder being selected from chain 97. 
In order to make the join in the fabric as 

neat as possible, the stitch can, as shown in 
Figure 8, may be formed with a step. This 
stepped path 7, 8, 9 is followed by all the 
needles or their sliders or jacks, except those 
which are provided with Specially shortened 
butts. Sliders with these short butts are placed 
at the position of the join and miss the cam at 

but engage it at 20. When the butts are 
on the step i? 8 the needles are at such a height 
that their latches are closed by the old loops, 
but they haWe not started to diraW the neW l00pS. 
The latches are closed as the butts move doWn 
the cam at 7 or at 20. The latch of a needle 
Which has a short butt, therefore, closes a little 
later than the other latches. The amount later 
may correspond approximately to the pitch of 
the needles so that the latch of a needle having 
a short butt closes at the same time as the next 
One following it. The regular sequence of clos 
ing latches is, therefore, broken by the presence 
of the aforesaid short butt. A convenient ar 
rangement of butts is shown in Figure 9. This 
Will give a brief interval of time When no latches 
are closing, that is to say, while the first short 
butt 2 passes from 7 to 20, then two latches 
close together (the butt 2 and 20 and the 
butt 22 at 7), then one follows a normal se 
quence from butt 23, then another brief inter 
Val, and finally two latches close together. 
When an ingoing yarn is introduced to the 

needles it is set to move up to the needles at 
the moment that no latches are closing. Im 
mediately thereafter the latches on two adja 
cent needles close simultaneously and take the 
yarn and the outgoing yarn is moved away just 
as the Second interval takes place. This gives 
much more latitude for the introduction and 
Withdrawal of the yarns and ensures that they 
Will be introduced and withdrawn at the same 
needle on each occasion with a greater degree 
of certainty than is possible by the use of a 
normal Stitch cam without the step described. 
With the needle arrangement shown in Figure 
9 a three-needle join is made, that is to say, 
three needles take both the ingoing and outgoing 
yarns. Alternatively, for a two-needle join one 
butt of normal length instead of the two at 22 
and 23 will be placed between two needles hav. 
ing short butts such as 2i and its companion 
on the other side of the long butt needle. 

If the machine Were to stop with lever 98 on 
the top of a chain stud and the main control 
drum 69 Were to be turned by hand as is com 
monly done to make a fresh start after a fault, 
cams 61 and 68 may be caused to operate the 
levers and links 70, 7, 72 and 73 and the levers 
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65, 66. Consequently, catch levers 78 and 79 will 
be in the low position and the whole mecha 
nism would thus be operated to make a yarn 
change. This might, and generally would be, 
undesirable at such a time and, furthermore, the 
levers and links 70, 7, 72 and 73 might not prove 
to be strong enough for this purpose as their 
normal duty is only to move and hold out levers 
65 and 66. A safety device as follows may, there 
fore, be fitted to overcome this difficulty. This 
device conveniently consists of an additional 
lever which is not illustrated in the dra Wings 
but which will be operated to lift the catch 
levers 78 and 79; a vertical rod to lift the addi 
tional lever; a cam piece attached to or formed 
on each of the links 72 and 13 arranged so that 
the first part of the movement of these links 
raises the catch levers 78 and 79 before levers 
65 and 66 start to move. The Second and greater 
part of the movement of the links moves the 
levers 65 and 66 to their inoperative positions. 

In order further to facilitate the turning of 
the yar?n ends into the inside of the fabric, the 
machine may be equipped, if desired, with a two 
part verge as described in the specification of 
United States Patent No. 2,085,619. 
We claim: 
1. For a knitting machine, yarn feeding mech 

anism conprising in combination a plurality of 
yarn feeders arranged at different heights, 
mounting means for the feeders to enable the 
yarn feeding end of each to move partly towards 
and away from the needle bed and partly in a 
transverse direction lengthwise of the needles, 
means to guide an outgoing feeder first to dis 
place it from its norinal feeding position to an 
other position at which it will still continue to 
feed yarn to the needles, means thereafter to 
guide an ingoing feeder first from its idle posi 
tion to a temporary position that is other than 
the normal feeding position but at which it can 
introduce and feed its yar?n to the needles, and 
means subsequently to return the outgoing feeder 
to its idle position along a path clear of the 
temporary position of the ingoing feeder and 
also to move the latter feeder into its normal 
feed position. 

2. For a knitting machine, yarn feeding and 
trapping mechanism comprising in combination 
a plurality of yarn feeders arranged at different 
heights, mounting means for the feeders to en 
able the yarn feeding end of each to move partly 
towards and away from the needle bed and partly 
in a tranSVerse direction length Wise of the nee 
dles, means to guide an outgoing feeder first 
to displace it from its normal feeding position 
to another position at which it will still con 
tinue to feed yarn to the needles, means there 
after to guide an ingoing feeder first from its 
idle position to a temporary position that is 
other than the normal feeding position but at 
which it can introduce and feed its yarn to the 
needles, and means subsequently to return the 
Outgoing feeder to its idle position along a path 
Clear of the temporary position of the ingoing 
feeder and also to move the latter feeder into 
itS normal feed position, and in addition: a, plu 
rality of yarn trappers situated at a position 
following the normal feed position considered 
in the knitting direction. 

3. For a knitting machine, yarn feeding mech 
anism comprising the combination according to 
claim 1 in which the feeders in their idle posi 
tions are so situated that their yarn feeding ends 
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needle bed and at different heights lengthwise of 
the needles. 

4. For a knitting machine, yarn feeding mech 
anism comprising the combination according to 
claim 1 in which all the yarn feeders are pivoted 
to turn about two axes transverse to one an 
other and one of these axes is substantially pa!'- 
allel with the lengths of the needles. 

5. For a knitting machine, yarn feeding mech 
anism comprising in combination a plulajity of 
yarn feeders arranged at different heights, 
mounting means for the feeders to enable the 
yarn feeding end of each to move partly towards 
and away from the needle bed and partly in a 
transverse direction lengthWise of the needles, 
means to guide both ingoing and outgoing feeders 
along an approximately similar intermediate path 
of travel, means to guide an outgoing feeder first 
to displace it from that intermediate path and 
from its normal feeding position to another at 
which it will still continue to feed yarn to the 
needles, means thereafter to guide an ingoing 
feeder first from its idle position to and along 
the intermediate path to a temporary position 
other than the normal feeding position but at 
which it can introduce and feed its yarn to the 
needles and means Subsequently to return the 
outgoing feeder to its idle position along the Said 
intermediate path and clear of the temporary 
position of the intermediate feeder and also to 
move the latter feeder into its normal feed posi 
tion. 

6. For a knitting machine, yarn feeding mech 
anism according to claim 5 in Which return 
movement of the ingoing feeder from its tem 
porary to its feeding position is effected simul 
taneously with the return movement of an out 
going feeder towards its idle position. 

7. For a knitting machine, yarn feeding mech 
anism according to claim 1 in Which the feeders 
comprise in effect double-ended leverS mounted 
Coaxially one above the other in a bank, in Com 
bination with guides to eingage the tail ends of 
the levers as they are turned about their common 
axis to impart to any feeder so turned additional 
movement lengthwise of the needles. 

8. For a knitting machine, yarn feeding mech 
anism according to claim 1 having a plurality of 
blocks pivoted one above the other about a Com 
mon axis, a feeder mounted in each block to turn 
about an axis transverse to the Said common axis, 
a projection from each feeder and an arcuate 
guide for each such projection so shaped that 
when a feeder and block is turned about the 
aforesaid common axis the arcuate guide will tilt 
the feeder in a transverse direction lengthwise 
of the needles. 

9. For a knitting machine, yarn feeding mech 
anism according to claim 1 comprising for each 
feeder a rotatable actuating calm, a plurality of 
ratchets allocated one to each can to turn with 
its associated cam, a plurality of pawls, one for 
each ratchet and a rocking carrier on which all 
the pawls are mounted, said carrier turning about 
an axis common to the cams and their ratchets. 

10. For a knitting machine, yarn feeding mech 
anism according to claim 1 comprising for each 
feeder a rotatable actuating cam, a plurality of 
ratchets allocated one to each cam to turn with 
its associated cam, a plurality of pawls, One for 
each ratchet, a rocking carrier on which all the 
paws are mounted, said carrier turning about an 
axis common to the cams and their ratchets, an 
adjustable intercepter for the several pawls, a 
pattern controlled selector for the intercepter 
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and means operating from the pattern control to 
move the intercepter to positions for selectively 
controlling the engagement of the pawls with 
their ratchets or, alternatively, to hold the pawls 
free from their ratchets. 

11. For a knitting machine, yarn feeding mech 
anism according to claim 1 comprising for each 
feeder a rotatable actuating cam, a plurality of 
ratchets allocated one to each cam to turn with 
its associated cam, a plurality of pawls, One for 
each ratchet, a rocking carrier on which all the 
pawls are mounted, said carrier turning about an 
axis common to the cams and their ratchets, and 
a single adjustable intercepter having Spaced slots 
therein, one for each pawl, and movable to dif 
ferent positions to permit a selected Space to be 
presented to a selected pawl, tails on the pawls, 
each of which tails will either paSS into a Space 
in the selector to enable that pawl to engage its 
ratchet or, alternatively, into engagement with a 
solid portion of the selector to hold it from 
cooperation With its ratchet and pattern Con 
trolled means for actuating the Selector. 

12. For a knitting machine, yarn feeding mech 
anism according to claim 1 comprising for each 
feeder a rotatable actuating cam, a plurality of 
ratchets each allocated to and rotatable With a 
cam and comprising alternate high and low 
teeth, a plurality of pawls, one for each ratchet, 
a rocking carrier on which all the pawls are 
mounted, the said rocking carrier turning about 
an axis common to the cams and their ratchets, a 
pattern controlled adjustable intercepter for the 
pawls which is operative by selection to hold the 
pawls from engagement with a low tooth but not 
from a high tooth. 

13. For a knitting machine, yarn feeding mech 
anism according to claim 1 having in addition 
driving means comprising in combination pattern 
projections movable by means of a pattern car 
rier, a rock shaft having on it a lever to engage 
the projections and also an arm connected to an 
oscillating member, an oscillating member there 
for, a mechanical coupling between said member 
and the feeder actuating mechanism, a main 
driving cam shaft having at least two cams cor 
responding to at least two different operations of 
the machine, followers for said cams, selective 
means carried by the pattern drum. Or its equiva 
lent to select one or other of the followers to 
operate and an automatic coupling to engage the 
active follower with the aforesaid Oscillating 
member. 

14. For a knitting machine, yarn feeding mech 
anism according to claim 1 comprising in each 
feeder a rotatable actuating cam, a ratchet for 
each cam rotatable with the said cam, a plurality 
of pawls, one for each ratchet, a rocking carrier 
on which all the pawls are mounted and which 
turns about an axis common to the cams and 
their ratchets, and driving means comprising in 
combination pattern projections movable by 
means of a pattern carrier, a rock shaft having 
on it a lever to engage the projections and also 
an arm connected to an oscillating member, and 
an oscillating member therefor which is also Op 
eratively connected with the rocking carrier to 
oscillate the latter, a mechanical coupling be 
tween said member and the feeder actuating 
mechanism, a main driving cam shaft having at 
least two cams corresponding to at least two dif 
ferent operations of the machine, followers for 
said cams, selective means carried by the pattern 
drum or its equivalent to select one or other of 
the followers to operate and an automatic COll 
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pling to engage the active follower With the 
aforesaid Oscillating member. 

15. For a knitting machine, yarn feeding and 
trapping mechanism according to claim 2 COm 
bined with means to move the trappers Synchro 
nously with their associated feeders in corre 
sponding directions. 

16. For a knitting machine, yarn feeding and 
trapping mechanism according to claim 2 in Com 
bination with means to move the trappers Syn: 
chronously with their associated feeders in corre 
sponding directions and through such relative 
distances that the free ends of the yarns extend 
ing beyond the fabric for both the released and 
severed ends are substantially the same in all 
CaSeS. : 

17. For a knitting machine, yar?n feeding and 
trapping mechanism according to claim 2 in com 
bination with means to move the trappers Syn 
chronously with their associated feeders in corre 
Sponding directions and through. Such relative 
distances that the free ends of the yarns extend 
ing beyond the fabric for both the released and 
Severed ends are Substantially the same in all 
cases but the lengths of the free ends of the re 
leased yarns are different from the lengths of the 
released yarns although all the released ends are 
Substantially of uniform lengths and all the sev 
ered ends are in their turn of substantially uni 
form lengths. 

i8. For a knitting machine, yarn feeding and 
trapping mechanism according to claim 2 in 
which the trappers are arranged side by Side in 
a plane Substantially transverse to the lengths of 
the needles and are combined with a SWinging 
carrier by Which they are all moved simultane 
Ously about an axis Substantially parallel with 
the lengths of the needles, and selectively operat 
ed movement limiting means for said SWinging 
carrier whereby its movement is controlled in 
conformity with the particular feeder selected. 

19. For a knitting machine, yarn feeding mech 
anism according to claim 1 having means for 
actuating the feeders to effect a yarn change 
Selectively either Once or twice in each revolution. 

20. For a knitting machine, yarn feeding mech 
anism according to claim 2 having means for 
actuating the feeders to effect a yarn change 
Selectively either Once or twice in each revolution. 

21. For a knitting machine, yarn feeding mech 
anism according to claim 1 and comprising for 
each feeder a rotatable actuating cam, a ratchet 
for each cam rotatable thereWith, a plurality of 
pawls, One for each ratchet, a rocking carrier in 
which all the pawls are mounted and which turns 
about an a Xis common to the cams and their 
ratchets, a pattern controlled intercepter for the 
pawls permitting them by selection to engage or 
to be held free from their ratchets and a part On 
the intercepter which is displaceable under a pat 
tern control and is such that when displaced one 
of the pawls will be freed, irrespective of other 
selective adjustment imparted to the intercepter, 
to engage and turn its ratchet each time the 
mechanism is operated to make a yarn change. 

22. For a knitting machine, yarn feeding mech 
anism according to claim 1 comprising for each 
feeder a rotatable actuating cam, a plurality of 
ratchets allocated one to each cam to turn with 
its associated cam, a plurality of pawls, one for 
each ratchet, a rocking carrier on which all the 
pawls are mounted, said carrier turning about 
an axis Common to the cams and their ratchets, 
and a pattern controlled actuating member op 
eratively connected with the rocking carrier to 
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actuate it and a pattern control means for said 
actuating member comprising at least two cams 
driven Synchronously with the machine one of 
Which cams is operative to actuate the carrier 
Once ilin each revolution and the other is opera 
tive to actuate the carrier twice in each revolu 
tion. Whereby a yarn change may be optionally 
effected. Once or twice in each revolution of the 
machine. 

23. For a knitting machine, yarn feeding mech 
anism according to claim 1 comprising for each 
feeder a rotatable actuating cam, a plurality of 
ratchets allocated one to each cam to turn with 
its associated cam, a plurality of pawls, one for 
each ratchet, a rocking carrier on which all the 
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pawls are mounted, said carrier turning about an 
axis common to the cams and their ratchets, and 
a coupling between the cams of the said pattern 
control and the rocking carrier which carries 
the pawls for the actuating cams, the said coul 
pling comprising tWO actuating levels Operatively 
connected to the rocking carrier and allocated 
respectively one to each of the pattern control 
cams, and means Selected from a pattel'n con 
trolling element for selectively bringing one or 
the other of the evers into position to engage 
its associated can. 
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