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This invention is for improvements in or relating to 
control of yarn in circular knitting machines and has for 
one of its objects to enable yarn floats to be controlled in 
a simple and effective manner for presentation to the 
needles to enable such floats to be incorporated in the 
knitted fabric. This application is a continuation-in-part 
of applicants' co-pending patent application Ser. No. 
255,521, filed Feb. 1, 1963, now abandoned. The inven 
tion has reference to the control of yarn by means of a 
localized air current as described by B. T. R. Reymes 
Cole in his U.S. Patent No. 3,120,115, issued Feb. 4, 
1964. 

In accordance with the invention there is provided a 
method of controlling a yarn in a circular knitting ma 
chine wherein the yarn is subjected to a localized air 
current directed upwardly at a position within the needle 
circle to cause it to be raised above the needles for de 
flection to a position outside the needle circle. The local 
ized air current is conveniently caused to take place by 
suction action and is spread widthwise across the needle 
circle at an appropriate position so that the yarn can be 
controlled initially from within the needle circle and sub 
sequently permitted to pass to the needles from a position 
outside the needle circle whilst remaining under control 
by the air stream. This method of yarn control is found 
to have certain advantages and in particular to provide 
the control means at a place where it is not liable to 
interfere with the accommodation of other parts of the 
machine. 

In a preferred procedure the localized air stream is 
caused to be set up at both the inside and the outside 
of the needle circle through a nozzle of elongated cross 
section which crosses the needle circle at a position at 
which the needles are at low level and provides externally 
of the needle circle an elongated mouth through which 
the yarn can be delivered to the needles. 
The invention is of particular use for incorporating 

yarn floats formed between the ends of partial courses 
of either a main yarn or a splicing yarn into fabric pro 
duced on needles on which the loops of the part courses 
are knitted. The yarn floats may be constant in length, 
as in the reinforcement in the foot of a stocking. On the 
other hand it may be desirable for the length of the yarn 
floats to be measured to suit the width of fabric into 
which the floats are to be incorporated and this may be 
effected as described in our co-pending United States 
patent application Ser. No. 257,393. The localized air 
stream is set up at a position in the needle circle imme 
diately following a main knitting station and preceding 
a secondary station at which the needles, or certain of 
them, are acted on by cams to effect knitting action or at 
least to raise needles to a level at which they can receive 
the yarn float. 
The invention includes apparatus for controlling yarn 

in a circular knitting machine comprising a suction nozzle 
of elongated cross section positioned above and extending 
across the needle circle and means for withdrawing air 
through the nozzle by suction action to create a localized 
air stream moving upwardly within and across the needle 
circle and externally thereof, such stream being spread 
in a direction across the needle line. The suction nozzle 
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may be of a cross section which is somewhat bulbous at 
a position within the needle circle and reduces in width 
on crossing the needle circle besides curving round to 
lie outside of and approximately parallel to an arc of the 
needle circle. The bottom edge of the nozzle is conven 
iently at a level somewhat above the lowered position of 
the needles and crosses the needle circle at a position 
whereat the needles are lowered, the part of the nozzle 
outside the needle circle remaining at approximately the 
same level as the remainder to provide a feeding edge 
along which the yarn can run to guide it into hooks of 
needles which have been raised. The nozzle is positioned 
So as to cross the needle circle just beyond a main knit 
ting position and adjacent to a secondary knitting or lay. 
ing in position, the arcuate form of the nozzle outlet as 
Seen in pian causing it to extend alongside of and outside 
the needle circle at a position at which the needles or at 
least some of them are raised by cams to take the yarn 
which is guided to them by the edge of the arcuate part 
of the outlet nozzle. 
The foregoing and other provisions of the invention 

will be apparent from the following description given by 
way of example of a particular embodiment of the inven 
tion illustrated in the accompanying drawings in which 
FIGURE 1 is a general elevation view of a portion of 

a circular knitting machine of orthodox type fitted with 
apparatus in accordance with the invention, 
FIGURE 2 is a similar view of certain parts shown in 

FIGURE 1 showing them in a different position, 
FIGURE 3 is a diagrammatic plan view indicating the 

shape of the mouth of a nozzle and its position in rela 
tion to the needle circle, 
FIGURE 4 is an enlarged perspective view of the suc 

tion nozzle and certain related parts, detached from the 
knitting machine, 
FIGURE 5 is somewhat diagrammatic development 

view of a cam layout as seen from within the needle 
circle, 
FIGURES 6, 7, 8 and 9 are somewhat diagrammatic 

perspective views showing the manner in which the ap 
paratus is used to control yarn floats for presenting them 
to the needles, 
FIGURE 10 is a perspective view on a scale larger 

than that of FIGURES 1 and 2 of mechanism for measur 
ing the lengths of yarn floats, 
FIGURE 11 is a detail view showing means for oper 

ating the parts shown in FIGURE 10, 
FIGURE 12 is a view corresponding to FIGURE 1 but 

showing a modification, 
FIGURE 13 is a view corresponding to FIGURE 5 

but showing a cam layout for the machine construction 
of FIGURE 12, and 
FIGURE 14 is a diagram showing part of the paths of 

needles in the machine construction of FIGURE 12. 
Referring firstly to FIGURES 1 and 2 the machine 

parts shown are those of an orthodox circular knitting 
machine of Scott & Williams type similar in construction 
to the machine described and illustrated in U.S. Patent 
No. 3,120,115. The machine comprises a bed plate 10 
mounted on a Supporting frame 11 and supporting a 
rotatable needle cylinder 12. The machine also comprises 
a stationary sinker cam ring 13 surrounding the top end 
of the cylinder 12 and a latch guard ring 14 which is 
pivoted at 15 to a bracket 16 upstanding from the bed 
plate 10. The latch guard ring carries centrally within it 
in known manner a rotatable dial associated with the 
cylinder 12 and used for the making of the welt part of a 
seamless stocking in a manner well known to those versed 
in the art. The machine also comprises a bank of feeders 
(not shown in FIGURE 1) for supplying yarn as re 
quired at a main feeding station on the left of the cyl 
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inder 12 as seen in FIGURE 1 and in addition splicing 
control mechanism (also not shown) for control of a 
splicing feeder to cause said feeder to move into and 
out of active position at appropriate times. These mech 
anisms are quite well known and may for instance be as 
described and illustrated in the aforesaid patent of B. T. R. Reynes-Cole. 
The machine is fitted in known manner with a main 

control drum which is racked round periodically to op 
erate instrumentalities for controlling operation of the 
machine as is well known in the art. The needle cylinder 
12 is embraced by the usual cam ring 112 mounted on 
the bed plate 10 and this carries cams for operating 
needles and jacks (when required) at a main station and 
needle operating cams at an auxiliary station at a short 
distance from the main feeding station. The cams at the 
main station are mounted on a plate shown at 13 at the 
left hand of the cylinder as seen in FIGURE 1 and the 
needle operating cams at the auxiliary station are shown 
at 14 and 5. 

In practising the invention there is provided a depend 
ing suction nozzle 17 which is mounted on the latch guard 
ring 14 by means of brackets 18 and 19 secured, for ex 
ample by welding, to the nozzle tube 17 and attached by 
screws to blocks 20 and 21 fixed to the latch guard ring 
14. The nozzle tube 7 is of elongated cross section having 
upstanding parallel sides and is connected at its upper end 
to a suction tube 22 extending transversely of the length 
and along the width of the nozzle 17 and leading to an 
elbow piece 23. The latter has a flanged downwardly 
directed inlet 24 adapted to fit in a seating 25 provided 
at the top end of an upwardly extending pipe 26 fixed to 
the machine frame by means of a cleat 27 attached to the 
edge of the bed plate 10 and preferably welded to pipe 
26. The lower end of the tube 26 is connected by a flexible 
pipe or otherwise to a source of suction 100 associated 
with the machine which may be used for example also in 
connection with a suction take down arrangement and for 
suction operated yarn float measuring apparatus such as 
is described in our co-pending United States patent ap 
plication Ser. No. 257,393. 
The end 24 of elbow piece 23 and seating 25 of pipe 26 

form a detachable spigot and socket connection between 
the nozzle 17 and the pipe 26. As shown in FIGURE 2 
this permits the latch guard ring 14 to be raised about its 
pivot 15, carrying bodily with it the welt dial and the 
nozzle 17, to afford access to the top of needle cylinder 
12. When the latch guard ring 14 is lowered the parts 24 
and 25 interengage with a close fit to connect the nozzle 
17 for operation of the machine. 
As will be seen from FIGURES 3 and 4 the suction 

nozzle 17 is in the form of a flattened tube of elongated 
and curved shape in cross section and so formed that its 
outlet has a widened form at one end seen at 28 in FIG 
URE 3, the cross section tapering towards the other end 
29 which is the narrowest part of the cross section. In 
FIGURE 3 the line of the needle circle is indicated as a 
broken line at 30 and the position of the welt dial is 
shown at 31. A feeder which may for example be a splic 
ing feeder at a main knitting station is indicated at 32 
in FIGURE 3 being one of the feeders above referred to 
as being positioned on the left of FIGURE 1. A feeder for 
a main yarn is also shown at 95 in FIGURE 3. It will be 
seen that the wider end 28 of the opening of the nozzle 
17 is positioned immediately beyond the main feeding 
station and the nozzle opening extends therefrom round 
about a quarter of the needle cylinder circumference in 
the counterclockwise direction as seen from above, this 
being the direction of rotation of the cylinder 12 and 
dial 31. 
The widened end 28 of the nozzle opening is positioned 

inwardly of the needle circle 30 and the nozzle opening 
crosses said circle and extends on the outside thereof 
substantially parallel thereto up to the narrower end 29 
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4. 
tioned in relation to the needle cams at the main knitting 
station that at the position at which it crosses the needle 
circle 30 the needles have been brought to lowered posi 
tion. The bottom edge of the nozzle at its outlet lies 
at a level somewhat above the lowered position of the 
needles and slightly below the level to which the needles 
are raised in performing knitting action. The position of 
the nozzle is moreover so related to the position of the 
cams 14 and 15 at the auxiliary station that the needles 
or selected ones of them are caused to be raised beyond 
the position where the nozzle opening crosses the needle 
circle 30 and as they approach the narrow end 29 of the 
nozzle opening, so that the raised needles will then be in 
a position to receive a yarn from the nozzle opening. 
When a feeder such as the splicing feeder 32 is moved 

out of position for feeding the yarn to the needles the 
Suction nozzle 7 is arranged to be in operation so as to 
create an air current extending upwardly and across the 
needle circle to control the free length of yarn extending 
from the needles to the feeder. For example when a splic 
ing yarn is supplied by feeder 32 to needles over a part 
only of the needle cylinder 30, floats of splicing yarn are 
caused to extend between the ends of the partial courses 
and these are arranged to be controlled by airflow through 
the nozzle 17. When a slack length of free yarn extending 
from the needles comes into the air stream drawn into 
the nozzle, the yarn becomes deflected into the mouth 
of the nozzle and is held in taut condition therein by the 
air flow. As the part of such yarn extending from the 
needles is moved round by the rotation of the cylinder 12 
the part of the yarn within the nozzle will be drawn along 
the length of the nozzle opening towards the narrow end 
29 thereof, riding along the bottom inner edge of the 
nozzle opening indicated at 33 in FIGURE 4 in readiness 
to be taken up in the needles which are raised at the 
auxiliary station in the region of the narrow end 29 of 
the nozzle opening. In practice the narrow end 29 of the 
nozzle opening acts in the manner of a feeder to guide 
the yarn held releasably by the air stream, into the hooks 
of raised needles. The yarn thus fed may be knitted into 
the fabric being produced on the machine or laid in 
accordance with requirements by suitable organization of 
the cam action at the auxiliary station. It is advantageous 
to have the inner edge 33 of the nozzle opening of some 
what wavy form as shown in FIGURE 4 to assist the yarn 
in taking up a proper position in the nozzle for feeding to 
the needles. 
The feeding of the splicing yarn at the main feeder 

32 is controlled by mechanism exactly as described in 
U.S. Patent No. 3,120,115, of B. T. R. Reymes-Cole, is 
Sued Feb. 4, 1964, the feeder 32 being moved into and 
out of action to control the length of partial courses of 
splicing yarn. A feeder 95 for the main yarn is kept con 
tinuously in action meanwhile. 

In the case where the yarn which is to be controlled 
by the airflow through the nozzles 17 is a float extending 
between the ends of partial courses of knitting it is nec 
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essary for the float of yarn to be caused to pass under 
the dial 31 during rotation of the cylinder and dial. To 
this end there is conveniently provided a float yarn guiding 
plate 34, FIGURE 4, which overlies the inner face of 
the nozzle 17, and which is vertically slidable in a support 
ing bracket 35 attached to the inner face of the nozzle 17, 
The plate 34 is positioned just outside the periphery of 
the dial 31 within the needle circle, as shown in FIGURE 
3. The plate 34 is connected at its upper end by a link 36 
to one end of a centrally pivoted lever 37 by an anchorage 
at 38. The lever 37 is pivoted at 39 to a supporting bracket 
72 on an upstanding fixed part of the machine, and the 
lever has its other arm 40 connected to an operating mem 
ber (actuated for example from the main control drum 
of the machine) whereby the guide plate 34 is lowered 
during periods when part round splicing is being per 
formed. In FIGURE 4 the operating member is shown as of the nozzle opening. The nozzle 17 is further so posi- 75 a push rod 73 extending from the main control drum 
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upwardly to engage with an adjustable screw 74 screwed 
into the free end of lever 37 and provided with a locking 
nut 75. The guide plate 34 has a curved finger 41 and a 
notched part 42 and when lowered for the period of part 
course knitting the position of the guide plate is such 
that float yarn extending from the point where the yarn 
is withdrawn from the needles to a splicing feeder which 
has been raised out of active position will be caused to 
engage and ride under the toe portion 41 and into the 
notched portion 42 as the withdrawal point of the yarn 
moves round the needle circle due to rotation of the 
needle cylinder. The yarn is held thereby at a level below 
the dial 31. The toe portion 41 and a lip of the notched 
part 42 are curved outwardly at their lower parts to 
facilitate the guiding of the yarn into the notch 42 and 
its release therefrom when required. 
A tension spring 45 biases the lever 40 in the direction 

to hold the screw 74 against the end of the push rod 
73. 

Relevant parts of the cam system of the machine con 
struction illustrated in FIGURE 1 are shown approxi 
mately in development view in FIGURE 5 as seen from 
within the needle cylinder. It will be understood that butts 
of needles and jacks as normally provided in a machine 
of Scott & Williams type will during rotation of the needle 
cylinder pass from right to left of the cam system as seen 
in this figure. The cams for knitting at the main feed sta 
tion will be recognized as the group of cams bracketed 
at 76 and also a raising cam 77 which raises the needles 
to near or somewhat below tucking height. The cams 114 
and 115 at the auxiliary station are bolt cams and during 
the knitting of the major part of a ladies' hose may be 
out of action completely. When part course knitting is 
required to occur (for example with a splicing yarn at the 
heel and for under the foot of a hose blank) the cams 
114 and 15 are moved in by orthodox bolt cam mech 
anism operated from the control drum of the machine 
or by other timing control to a position in which they will 
engage and operate all of the needle butts. On the heel 
needles part course knitting is required to occur at the 
heel leaving floats extending from end to end of those 
needles forming the part courses. The raising of these 
needles by the cam 114 causes them to receive at knitting 
height in their hooks both a new yarn (which is fed to 
all of the needles) and the last formed float of yarn. 
Subsequently, lowering of the needles down cam 115 
causes them to form knitted stitches so that those carrying 
the yarn float will knit this along with the new yarn. 
Subsequently, the needles are raised by a cam 78 to tuck 
ing height. After partial course knitting has been com 
pleted, the bolt cams 114 and 115 may be withdrawn to 
their inoperative positions by their operating mechanisms. 
The new yarn is fed at the auxiliary station through a 

vertically disposed feeder 92, FIGURES 3 and 4, carried 
on a feeder arm 93 shown diagrammatically as pivoted 
to a fixed bracket 94. When not in use the feeder arm 
93 is rocked to move the feeder 92 within the needle 
circle and cause its yarn to be trapped and severed in a 
manner well-known in the art. Similarly, the feeder arm 
93 is rocked to move the feeder 92 outside the needle 
circle when it is again brought into use. 

Before describing operation of the parts so far men 
tioned reference will be made to FIGURES 10 and 11 
which show mechanism and its operating means for meas 
uring lengths of floats formed between the ends of partial 
courses (which may be partial courses of splicing yarn 
or of the main yarn). Mounted on a post (not shown) 
which upstands from the main frame of the machine is a 
tension bar 46 carrying a row of tension devices 47 relat 
ing to yarns other than the splicing yarn. From the bent 
over end 48 of the tension bar 46 there depends a bracket 
49 comprising parallel side bars 50 and 51 joined by cross 
members at their upper and lower ends the lower cross 
member being provided by a trough like tension bracket 
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6 
and down in a slideway presented by the bars and the 
block 53 is provided with a yarn guide eye 54. The block 
53 is secured to the lower end of a piston rod 55 carry 
ing a piston 56 sliding in a double acting pneumatic cylin 
der 57 fixed to the top end of the bars 50, 51 and having 
air supply pipes 58 and 59 connected to its opposite ends. 
Thus when air is supplied through the lower pipe 59 and 
the upper pipe 56 is connected to exhaust the piston 56 is 
raised and carries the block 53 with it. Converse ener 
gisation lowers the block 53 to the bottom end of its slide 
Way. 
The bracket 52 has at its opposite ends upwardly ex 

tending wings provided with yarn guide eyes 60 and 61 
positioned between which is a tension device 62. Yarn Y 
from the supply passes first through eye 60 then through 
tension device 62 and out through eye 61 from which it 
extends to and through the eye 54 and downwardly 
through a fixed guide eye (not shown) and on to the yarn 
feeder 32 (FIGURES 3 and 6). Thus by raising the block 
53 suitably a loop of required length can be formed in 
the yarn between tension device 62 and feeder 32 which 
loop. extends upwardly from guide eye 61 and down from 
guide eye 54. This loop supplements the length of yarn 
extending from the needles to the feeder 32 to provide a 
required total length of float yarn. Any extra length of 
yarn required to form the loop is drawn through the ten 
sion device 62 from the yarn supply. After the formation 
of the loop lowering of the block 53 will release it permit 
ting a length of yarn to be drawn by air flow into the 
Suction nozzle 17 through the feeder 32 and held in readi 
ness for presentation to the knitting needles. 
To actuate the piston 56 of the pneumatic cylinder 57 

the air supply pipes 58 and 59 are connected to an air 
control valve 70, FIGURE 11, of known type having a 
main pipe 71 connected to a source of suction. The valve 
70 is supported by a bracket 79 upstanding from the bed 
plate 10 at a position somewhat beyond that of the up 
standing pipe 26 of FIGURE 1. The valve 70 has a plung 
er 80 which is arranged to be engaged and operated pe 
riodically at an appropriate time in the knitting cycle by 
a cam 70a secured to the rotating sinker ring 13.a. Con 
veniently the cam 70a is of such length as to operate the 
plunger 80 so as to energise the plunger 56 for a float 
measuring operation, whereafter the float is released. 
To measure the lengths of yarn loops drawn by move 

ment of block 53 variable stop means is provided to deter 
mine the extent of upward movement of the block where 
by different lengths of yarn loops will be drawn to cor 
respond to different lengths of partial courses into which 
the splicing or other yarn float is to be introduced. Such 
variable stop means comprises a rotatable ring 63 en 
circling the bar 51 and mounted on an appropraite bearing 
to rotate therearound. To the ring 63 there are fixed at 
spaced intervals a succession of stop rods 64 graded in 
length to provide for the required changes in measure 
ment in the length of yarn loops to be formed. In differ 
ent setting of the ring 63 different ones of the rods 64 
are positioned endwise in the path of the block 53 to limit 
its upward stroke of movement. To the ring 63 is attached 
a toothed racking ring 65 acted on by a pawl 66 on a 
pawl carrier 67. 

Carrier 67 comprises a plate pivotally supported on a 
post 170 which depends from bracket 49. At its end remote 
from the pivot, carrier 67 supports a depending post 67a to 
which is connected the center wire 98 of Bowden cable 68, 
the sheath of which is attached to a bracket 69a. Cable 98, 
which is operated in known manner from the main con 
trol drum, is periodically retracted and extended at se 
lected times during knitting, and carrier plate 67 is 
thereby oscillated about pivot 170. Pawl 66 on carrier 
67 is biased inwardly to engage racking ring 65 by a 
spring 171 which is connected to fixed bracket 69a. Ac 
cordingly, operation of the Bowden cable 68 and the re 
Sultant oscillation of carrier 67 causes pawl 66 to advance 

52. Between the bars 50, 52 a slide block 53 can move up 75 rack 65. 
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Also attached to carrier post 67a is the sheath of a sec 
ond Bowden cable 69. Post 67a is suitably bored to permit 
the passage of a rod 169 which forms an extension of 
the center wire (not shown) of cable 69. The center wire 
of cable 69 is also controlled in known manner from the 
main control drum. To bluff operation of the pawl 66, 
the Bowden cable 69 is operated to move the rod 169 
against the tail of pawl 66 to rock it against the action of 
spring 171 out of engagement with the teeth of the rack 
wheel 65. 
The manner of operation of the suction nozzle for the 

control of yarn floats during knitting of part round spliced 
fabric will now be explained with reference to the dia 
grammatic views of FIGURES 6 to 9. It will be under 
stood that the control arrangement of the machine will 
be such that the suction nozzle 7 is brought into action 
during periods in which part round splicing occurs and 
that the guide plate 34 will simultaneously be lowered. 
It will be noted that the needle circle is indicated dia 
grammatically by the full line 30 in FIGURES 6 to 9 
and the splicing feeder 32 is also shown diagrammatically 
therein. A splicing yarn S is shown as passing from the 
direction of the yarn supply to a tension device 43 and 
thence through the eye of the float measuring bar 53. 
From the bar 53 the yarn extends as aforementioned 
through a fixed guide and down on to the feeder 32. In 
FIGURE 6 the feeder 32 is shown in its lowered posi 
tion near the completion of a partial course in a part 
round spliced area, a previous float indicated at F having 
been drawn into the nozzle 17 and being fed at the auxil 
iary Station to raised needles of the spliced area from the 
narrow end 29 of the nozzle opening. The float measuring 
bar 53 is at this time rising to draw a length of extra 
yarn through the tension device 43 to complete a desired 
amount for the float. As soon as the yarn has been fed 
from the feeder 32 up to the point marked A on the needle 
circle the feeder 32 is raised to an inactive position and 
after a partial turn of the needle cylinder the condition of 
FIGURE 7 is reached. In moving to this position the 
needle cylinder causes the yarn leaving the needles at 
the point A to be drawn through the feeder 32 and to pass 
during rotation of the cylinder under the nose 41 of guide 
plate 34 into the notch 42 therein, thereby ensuring that 
the yarn float will pass under the dial during the subse 
quent rotation of the cylinder. 

In FIGURE 7 the float measuring bar 53 has reached 
its highest loop drawing setting to measure a required 
extra length of yarn and it then falls to the position of 
FIGURE 8 releasing the drawn loop and permitting the 
extra amount of yarn drawn by it through the feeder 32 
to be sucked into the nozzle 17 as shown in FIGURE 8. 
The feeder 32 is afterwards lowered to introduce the yarn 
S to the needles for a further part course in the spliced 
area such introduction of the yarn occurring at a point 
B of the needle circle as indicated in FIGURE 9 which 
shows the stage at which knitting of the subsequent part 
course has commenced. The reintroduction of the yarn 
to the needles fixes the length of the float. As the cylinder 
continues to rotate the end of the float F extending from 
the point B is drawn alongside the nozzle opening and 
rides along the edge 33 so that the leading end of the 
float passes into the narrow end 29 of the opening. The 
float F just formed then passes into the position of the 
previous float F as in FIGURE 6 and it will be seen that 
it is being fed from the nozzle for introduction to the 
needles from the point B onwards so as to be incorporated 
in the spliced area of the fabric being knitted. As the end 
of the float at point A approaches the guide 34 the re 
mainder of the float is permitted to slide under the out 
wardly bent hooked part of the notch 42 and then runs 
fully into the nozzle 7 being impelled into the nozzle 
by the localized air stream. From the nozzle end 29 the 
rest of the float F is in due course fed to the needles. The 
procedure is repeated in Subsequent courses of knitting 
until the spliced area has been completed. As already 
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3. 
described the float measuring bar 53 forms part of a 
periodically adjusted measuring device to enable variable 
width splicing to be effected and the lengths of the floats 
to be appropriately adjusted to provide floats of the cor 
rect length to be incorporated within the spliced area. 
The improved nozzle and the conduit through which 

suction is applied to it to provide the localized air stream 
are positioned in such a manner as to avoid interference 
with the positioning of other parts required to be provided 
around the needle circle below the lowest level to which 
the needles are moved. The improved suction nozzle and 
related parts thus enable the control of free portions of 
yarn extending from the needles to be carried out effec 
tively without substantially interfering with the arrange 
ment and operation of other parts of the machine. 
FiGURE 12 illustrates a machine head construction 

which corresponds to that described with reference to 
FIGURE 1 except that instead of bolt cams 114, 115, 
provided for knitting in yarn floats, there are substituted 
bolt cams 81 and 82 adapted to lay in floats of yarn into 
the fabric by passing the yarn of the floats alternately 
in front of and behind knitted loops in the fabric. The 
relevant parts of the cam layout are shown in FIGURE 13 
which again shows the cam assembly 76 and the raising 
cam 77. It will be seen that the cams 81 and 82 are both 
lowering cams for lowering needles which are at different 
levels. At the auxiliary feed there is also a jack cam 83 
and related cam track 84. It will be appreciated that in a 
machine of Scott & Williams type provision is made for 
raising alternate needles by means of jack selection for the 
purpose of commencement of a hose and welt formation, 
part of the jack cam used for this purpose being shown 
at 85 in FIGURE 13. Use is made of the jack selection 
provision to raise alternate needles in 1 x 1 formation at 
the auxiliary feed, the alternate needles being acted on 
through their jacks by jack cams 83 to raise them to 
tucking height so that their needle butts pass over the 
can 81. Such raised needles are subsequently lowered by 
cam 82 and then pass on to a raising cam 86. FIGURE 14 
illustrates the tops of the needles as seen from outside 
the cylinder as they approach and pass the auxiliary feed 
station and shows them all rising from a lowered level 
indicated at 87 and afterwards passing to the position at 
which alternate ones are raised by means of the jack 
cam 83, the tops of such alternate needles being indi 
cated at 88. The needles that are not so raised are lowered 
by cam 81 so that the tops of such needles move down 
wardly as indicated at 89. Subsequently the raised needles 
are moved downwardly by cam 82 so that their tops follow 
the path indicated at 90 to join the path of the lowered 
needles. Thereafter all needles move upwardly as indi 
cated at 91. The float of yarn is fed into the hooks 
of the needles raised as at 88 and at the same time the 
sinkers are withdrawn as described in U.S. Patent No. 
3,120,115. In result the float of yarn is caused to pass 
in front of the needles into the hooks of which it has 
been laid and behind the alternate needles which were 
lowered at that time and at the next knitting station the 
yarn float is incorporated into fabric by being caused to 
extend behind alternate loops and in front of the others. 

During the procedure just described for laying in the 
yarn floats instead of knitting them, a yarn feeder such 
as 92, if provided at the auxiliary feed station, is kept 
out of action. 
What we claim is: 
1. In a circular knitting machine, the combination 

comprising a needle cylinder, needles carried by said cylin 
der, a main knitting station, and means for causing an 
uncut yarn float formed between part courses to be knitted 

O into the fabric including means for lowering the needles 
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as they pass a portion of their path following said knitting 
station, means for creating a localized air stream to raise 
said uncut yarn float above the needles including a nozzle 
having an elongated mouth immediately above and ex 
tending across Said lowered needles and along said needle 
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circle at a position in advance of a secondary station at 
which needles are positioned to receive yarn, and a Source 
of suction connected to said nozzle for drawing said 
uncut yarn float thereinto, said nozzle being provided 
with a terminal guiding and feeding edge for guiding said 
uncut yarn float from the inside to the outside of said 
needle circle as said needles advance, and for holding 
said uncut yarn float at such an angle relative to the 
needles at said secondary station that said uncut float 
yarn may be progressively drawn from said nozzle and 
incorporated in the fabric. 

2. The combination defined in claim 1 wherein the 
suction nozzle is directed downwardly over the needle 
circle and the mouth thereof, after crossing the needle 
circle from the inside to the outside thereof, extends sub 
stantially parallel to the needle circle. 

3. The combination defined in claim 2 wherein the open 
mouth of the nozzle is reduced in size progressively from 
the end thereof inside the needle circle and proximate the 
main knitting station to the end thereof outside the needle 
circle and proximate the secondary station. 

4. The combination defined in claim 2 wherein the 
portion of the mouth defining edge of the nozzle which 
is outside the needle circle provides the feeding outlet 
by which yarn is guided into the hooks of needles that 
have been raised. 

5. The combination defined in claim 2 wherein the part 
of the mouth outside of the needle circle is at a posi 
tion at which at least some of the needles are raised by 
cams to take the yarn. 

6. In a circular knitting machine, the combination 
comprising a needle cylinder, needles carried by said 
cylinder, a dial, a finger for feeding yarn at a main 
knitting station, means for causing an uncut yarn float 
formed between part courses to be knitted into the fabric 
including means for lowering the needles as they pass a 
portion of their path following said knitting station, means 
for creating a localized air stream to raise said uncut 
yarn float above the needles including a nozzle having an 
elongated mouth immediately above and extending across 
said lowered needles and along said needle circle at a 
position in advance of a secondary station at which 
needles are positioned to receive yarn, and a source of 
suction connected to said nozzle for drawing said uncut 
yarn float thereinto, said nozzle being provided with a 
terminal guiding and feeding edge for guiding said uncut 
yarn float from the inside to the outside of said needle 
circle as said needles advance, and for holding said un 
cut yarn float at such an angle relative to the needles 
at said secondary station that said uncut float yarn may 
be progressively drawn from said nozzle and incorporated 
in the fabric, a yarn control member for engaging the yarn 
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extending to the needles from said feed finger, and means 
for lowering said member whereby to depress said yarn 
and thereby guide the same under said dial when said 
feed finger is raised, and for thereafter raising said mem 
ber. 

7. The combination defined in claim 6 wherein the 
yarn control member is provided with a hooked portion 
for engaging and guiding the yarn. 

8. The combination defined in claim 6 wherein the 
Suction nozzle is a hollow tubular member elongated 
and curved in transverse section, and wherein the yarn. 
control member is slidably mounted upon the side thereof 
facing the central axis of the machine. 

9. In a circular knitting machine, the combination 
comprising a needle cylinder equipped with needles form 
ing a needle circle, means for feeding yarn for knitting 
part way only around the needle circle leaving a float of 
yarn extending from the termination of such knitting to 
the point of recommencement of knitting, means creating 
an uprising localized air stream to raise the float of yarn 
above the needles including a nozzle having an elongated 
mouth extending above and across the needle circle and 
partly round it at a position in advance of a secondary 
station, cam means associated with the secondary station 
for raising the needles on which knitting has occurred 
part way round the needle circle to cause such needles to 
receive yarn delivered from the mouth of the nozzle and 
for lowering the needles after receiving such yarn, a 
source of suction, and means connecting such source 
to said nozzle to draw said yarn float into the mouth of 
the nozzle. 

10. The combination defined in claim 9 wherein the 
mouth of the nozzle is reduced in size from the end with 
in the needle circle to the opposite end and such opposite 
end constitutes a feeder for feeding the float of yarn to 
the needles at the auixilary station. 
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