A kni{ting machine and a yarn changer Thi s mvehtdwcgﬂ nglsates to

a knitting machine and a yarn changer of the kind set forthn %
.pre-characterizing parts of clainms 1, 13 and 16. Knlttl ng

machi nes and yarn changers of this kind are knowmn (EP 0 319 444 A2). These
and ot her known knitting machi nes and ylarn changers (DE-PS 958 237, DE 2

024 241 C3, DE 2 710 044 79 Al 3 129 724 A, DE 3 325 102
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and di al s whRhilgaPloVwear and proneness to faults in operation. Moreover, a problem as "

~ .

to make loud rattling noises, in the form of the known clicks and rattles, on account of S
the constant switching movements and the many parts participating therein, even during B o \
periods in which there is actually no yarn changing taking place. Finally known | -'
circular knitting machines as fitted with yarn changers are in particular often so
constructed that large parts of the working area of the machine are covéred by the
yarn changers, so that the normal work arising there is greatly hindered or ﬁnpeded.
This is very much the case when circular knitting machines with needle cylinders
and dials are involved.
The invention is therefore based on the object of so arranging a knitting
machine and a yarn changer of the kinds initially referred to that they consist of
fewer moving parts, facilitate ﬁtting a space-saving selector mechanism and can be
optim_ised in relation to the development of noise.
- The characterizing features of claims 1, 13 and 16 serve to meet this
object.
The invention leads to the advantages that only a single control cam track
is required to control the opener and closer. The number of parts is thus greatly
reduced, which leads to less wear and proneness to faults. Furthermore the parts to
be controlled by the selector apparatus can operate directly on the associated
functional parts, instead of through intervening lever mechanisms. Moreover the
invention facilitates such a design of the yarn changer that the functional parts only
-have to move when a yarn change is actually ‘r@quiréd, so that the usual noises
’largely disappear. _
Further advantageous features of the invention appear from the dependent

claims.



The invention is therefore based on the object of so arranging a knitting
machi ne and a yarn changer of the kinds initially referred to that they
consist of fewer nmoving parts, facilitate fitting a space-saving sel ector
mechani sm and can be optinised in relati Qp_to the devel opnent of noise.
The characterizing features of clains 1, 13 and 16 serve to neet this
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control camtrack is required to control the opener and cl oser. The nunber
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a yarn change i s Figtred Isya plgurieedf the cirbalar khitting unichie seFiguze del y
di sappear. . Furt her advantageous features of the invention appear
from t he dependediigwieal issthe front view of 2 yarn changer according to the invention;
Figure 4 is a side view of the yarn changer of Figure 3;
Figures 5 to 8 show a yarn finger of the yarn changer according to Figures 3
and 4 to a larger scale and with a yarn clamp open, respectively in a front view, a
side view and a rear view, as well as in a cross-section;
Figure 9 is a view of the yarn finger corresponding to Figure 6, with the
yarn clamp closed;
Figures 10 to 14 are views corresponding to Figure 4 showing the maﬂner of
operation of the yamn changer according to the invention; :
Figures 15 to 17 show a second embodin:xent of a yarn changer according to
the invention in views corresponding to Figures 4, 3 and 13, wherein Figure 16 is a
section along the line XVI-XVI of Figure 15; | _
Figure 18 is a view corresponding to Figure 1 of a rib circular knitting
machine in accordance with the invention;
Figure 19 is a schematic front view of the rib circular knitting machine.
according to Figure 18 in the region of the dial; and
Figure 20is a radial, vertical section through the circular knitting machine
of Figure 18 in the region of the dial.
_ The circular knitting machine according to Figure 1 includes a needle
cylinder 1 with a vertical axis of rotation, with knitting implements 2 mounted to
move axially therein, and a coaxial sinker ring 3 with sinkers 4 mounted to move
radially therein. In order to control the up and down movement of the knitting
implements 2 and the radial to and fro movement of the sinkers 4, these are
provided in known manner with butts, not shown, on which cam parts act, these
being fitted in a cam box ririg 5 surrounding the needle cylinder 1 and a cam ring 6

mounted above the sinker ring 3.

The needle cylinder 1 is supported coaxially on a support ring 9, which is



-2- . The invention will now be explained in nore detail in
conjunction with the acconpanying draw ngs of enbodiments, in which:

Figure 1 is a partially cut-away side view of a circular knitting machine
according to the invention; Figure 2 is a plan view of the circular
kEI'ttl ng machi ne of Figure 1, Figure 3 is the front view of a yarn
changer according to the invention; Figure 4 is a.side viewof the
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An annular support 14 is fixed in position in a part of the frame lying above
the needle cylinder 1 and a support ring 16 is rotatably mounted coaxial with the
needle cylinder 1 on the support 14 by means of bearings 15. The support ring 14 is
provided with teeth round its periphery, which mesh with a pinion 17 which is fixed
on the drive shaft 12, which passes through a column 18 of the frame fixed to the
support 14 and also serves to drive the support ring 16 with speed of rotation
corresponding to that of the cylinder. A stationary cover ring 19 is fixed to the
frame above the support ring 16. In the case in which the needle cylinder 1 is
stationary, the support ring 16 is stationary, whereas the support 14 is arranged
rotatably.
At least one, but preferably a plurality, of yarm changers are fixed on the
support 14, each having at least two and preferably four yarn fingers 22, from each
of which at least one yarn 23 can be fed from a supply spool, not shown, through a
run-in eye 24, into a yarn guide 25, in order to be presented therefrom to the hooks
of the knitting implements 2. ,
Knitting machines of this kind are generally known (e.g. EP 0 319 444 A2)
and do not therefore need to be explained in irxore detail.
Figure 2 shows first and foremost the support ring 16, the partially broken
away cover ring 19 and the drive pinion 17, the axis of rotation of thé support ring
16 and the needle cylinder 1, not visible, being indicated by the reference numeral
26. The. parts shown in broken liries in Figure 2 are arranged below the support ring
16, in accordance with Figure 1. For simplicity, only two needle changers 21 are

shown, which are arranged distributed with a small spacing around the axis of



of Figure 18 in the region of the dial. ' The circular knitting
machi ne according to Figure 1 includes a needle cylinder 1 wth a vertical
axis of rotation, with knitting inplements 2 nmounted to nove axially
therein, and a coaxial sinker ring 3 with sinkers 4 nounted to nove
radially therein. In order to control tHe up and down novenent of the
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cylinder 1 and a camring 6 nounted above the sinker ring 3. -~ The
needl e cylpredisiedl i s supported coaxially on a support ring 9, which is
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against this, the 'cambox ring and the camring 6 are nounted on a cam
box pl at e 4 28.rBmgside plate 27 is removed in Figure 4, in order to give a view of the

interior of the housing. The side plates 27 and 28 have a substantially rectangular
shape but are provided in a lower, front part with a cut-out 29 and in an upper,
front part with extensions 30 and 31. The extensions 31 are connected by a
mounting block 32, through which passes a mounting screw 33. This serves to fix
the yarn changer 21 to the support 14 after hanging the extension 30 on a
corresponding, surrouhding projection 34 provided on the support 14. A
longitudinal axis 37 (Figure 3) of the housing is vertical, i.e. parallel to the
direction of movement of the knitting implements 2 and preferably parallel to the
axis of rotation of the needle cylinder 1. Moreover the side plates 27, 28 are
connecfed together but held spaced apart by a plurality of studs or the like arranged
parallel to one another and fixed to the plates by rivets or the like, with spacers 35,
36 fitted over the studs, the studs serving at the same time for pivotal mounting of
other parts, as will be explained fully below.

One of the studs 38 serves for pivotal mounting of plate-form, single armed
pivoted levers 39 of the yarn fingers 22. The pivoted levers 39 are provided with
respective noses 40 at their front ends, which noses project into slots 41 extending
parallel to the longitudinal axis 37 and formed in a plate 42 arranged transverse to
the side plates 27, 28 and serve at the same time as a guide for the pivoted levers
39. The pivoted levers 39 are each so biased by a spring 43 that their noses 40 bear
igamst the upper bounding edges of the slots 41 in a datum position.

' Each pivoted lever 39 is articulated to an associated selector lever 45, which
is arranged substantially parallel to the longitudinal axis 37 and above the pivoted
lever 39 and whose upper end projects outwardly above the house of the yamn
changer 21 in a datum pdsition, but especially in a working position to be explained
below. Each selector lever 45 is biased by a spring 46, which tends to.pivot it

transverse to the longitudinal direction and radially inwards with reference to the



stationary in the frame and coaxial with the needle cylinder 1. The drive
shaft 12 is connected to a drive source, not shown, for the knitting

machi ne. The arrangenent can naturally al so be such that the needle
cylinder 1 and the sinker ring 3 are stationary, while the cambox ring 5
and the camring 6 are nounted rotatably in the frame and are coupled to
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LANAP R E N R O T A N N
on studs 53, 54. The one end of a lever 55 is articulated to the lower end of the
control member 51, while the slider 52 is connected, preferably fixedly at its lower
end to an arm 56. A closer 57 is fixed on the other end of the lever 55 and is
normally biased radially outwards against a stop 59.by a spring 58 engaging the
lever 55, but can be swung clockwise radially inwardly against the force of the
spring 58, until it bears against a stop 60. On the other hand an opener 61 is fixed
on the lower end of the arm 56 and is arranged always substantially parallel to the
longitudinal axis 37. The spring 58 further holds the slider 51 in its uppermost
position in Figure 4 in a datum position, but holds the slider 52 in its lowermost
position in Figure 4. Moreover, the parts 48 to 54 form a reverse-coupiing
mechanism serving for common actuation of the closer 57 and opener 61.

The gearwheel 48, the sliders 51 and 52, the lever 55 and the arm 56 are
advantageously of flat form and mounted directly against the side plate 28, so that
they cannot hinder the movements of the other parts. However, the closer 57
advantageously consists of a plate arranged transversely to the lever 55 and
extending over the whole width of the housing, being provided with an opening 62
through which the pivoted levers 39 pass and being fixed at one end on the lever
55. The opener 61 correspondingly consists advantageously of an angle bracket
fixed on the arm 56, one limb being arranged in extension of the arm 56 and the

other limb being arranged perpendicular thereto and to the side plate 28 and formed



16, and .the needle cylinder 1, not visible, being indicated by the reference
nuneral 26. The parts shown in broken lines in Figure 2 are arranged bel ow
t he support ring 16, in accordance with Figure 1. For sinplicity, only two
needl e changers 21 are shown, which are arranged distributed with a smal
spaci ng around the axis of -6-

-4- rotation 26 and are each associated in a manner known per se with a

knitting systepar 63 baendingfRepall ¥Re pivehidnegeds 481 than knitting systens can
natural ly be provided. According to Figures 3 and 4, each yarn
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cutting edge 68 (Figure 5). The guide body 66 carries a cutting element 69 which
cooperates with the cutting edge 68 on one side of the finger body 65 and, on the
other side, a clamp element 71 which is pressed against the finger body 65 by a
pressure spring 70. The guide body 66 consists for example of a hollow block
receiving the finger body 65 with sliding fit and which has window-like openings 72
in its front and rear walls, which serve to receive projections 73, 74 and 75 in
interlocking manner, these projecting perpendicularly from the upper ends of the
cutting and clamping elements 69, 71 and the pressure spring 70. This provides
simple assembly of the various parts and reliable entrainment of the cutting and
clamping elements 69, 71. Moreover the guide body 66 has a projection 76 on the
side associated with the cutting element 69, this projection cooperating with the bar
63 of the opener 61 (Figure 4) and has a projection on its side associated with the
clamping element 71, this projection cooperating with the closer 57.

Moreover it is clear that the yarn changer 21 according to Figures 3 to 9 has
as many yarn fingers 22 and selector levers 45 arranged side by side as there are
different yarns 23 to be fed. In the embodiment there are four each of the yam
fingers 22 and-selector levers 45 but it is self-evident that more or less yarn fingers
22 and selector levers 45' could be provided. |

A guide body 78 (Figure 4) is fitted on the upper end of the housing of the
yarn changer, between the two side plates 27 and 28, four control pins 79 being
guided therein with a sliding fit parallel to the longitudinal axis 37. The guide body
78 moreover serves to support the upper part of the control member 51 slidably.
The control pins 79 abut four associated pre-selector levers 80 respectively, which
are pivotally mounted on a further stud 81 extending between the side plates 27, 28

and extend in Figure 4 substantially horizontally, i.e. perpendicular to the selector

levers 45. The pre-selector levers 80 are biased clockwise into a datum position by



tHe yarn changer 21 to the support 14 after hanging the extension 30 on a
correspondi ng, surrounding projection 34 provided on the support 14. A

| ongi tudi nal axis 37 (Figure 3) of the housing is vertical, i.e. parallel
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yarn 23. On the other hand the parts 48, 51, 52, 55, 57 and 61 are only provided

once and are associated in common with all sub-assemblies. It is thus possible to
make a very space-saving, compact yarn changer, which makes it possible to fit e.g.
48 yarn changers 21 round the periphery of a conventional 30" circular knitting
machine.

A number of guide laminae 86 are arranged in the lower part of the housing
according to Figures 3 and 4, between and parallel to the side plates 27 and 28,
being fixed and held spaced from one another by studs 87, 88 and 89 passing
therethrough and spacers 36 fitted on the studs. These guide laminae 86 provide
lateral guidance for the yarn fingers 22, largely free from wobble even with larger
tolerances, during their pivotél movements, and can if required be provided with
lower recesses 90 in which lie the yarns 23 just being worked handled by the
circular knitting machine.

As shown in Figixres 1 and 2 in particular, a selector apparatus 91 is
mounted on the support ﬁng 16; it has a number of control magnets 9_2
corresponding to the number of yarn fingers 22 and control pins 79 and arranged
offset in the radial direction in cortespondence with the control pins 79. The control
magnets 92 are in the form of solenoids and are each provided with a horizontally
and radially reciprocating plunger 93, which is articulated to a lever 94, which

projects through a recess, not shown specifically, into a region arranged below the



-5- ¢ircular knitting machine according to Figures 1 and 2. The springs 46
i mthe formof conpression springs are nounted in blind bores 47, which are
formed in a block 48 connecting the front, upper ends of the side plates
27, 28 and are directed towards the selector |levers 45. The bl ock 48 al so

i ncl udes guide slots for the upper ends-8f the selector |evers 45. A
gearwheel 48 is rotatabl unted on a fuyrthe d connecting the side
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58 engagi ng, 4N jirection an arrow v (Figure 2), only those control cams 95 come into the
working range of associated control pins 79 as are selected by appropriate control of
the control magnets 92. The current supply to the control magnets is effected by
means of conductors 97, which are fed in a manner known per se from a pattern
device, not shown, via slip riﬁgs 98, which extend coaxially round the axis of
rotation 26 in the centre of the circular knitting machine and are sensed by sliding
brushes 99 connected to the conductors 97. Moreover it is possible to arrange the
individual magnets 92 one after the other in the peripheral direction in accordance
with Figure 2, in which case the control signals have to be applied with a
corresponding offset in time.

Furthermore, Figure 2 in particular shows three cam tracks 101, 102 and
103, which are fitted on the underside of the support ring 16. The leading end of
the cam track 101, in the direction of rotation (arrow v), which however trails
behind the selector apparatus 91, is associated with the selector levers 45 (Figure
4), the subsequently beginning cam track 102 with the control member 51 and the
last cam track 103 also with the selector levers 45.

Finally, a yarn catcher 104 fixed on the support ring 16 is shown
schematically in Figure 2 and serves in a manner known-per se to engage the yarn
23 offered by a selected yarn finger 22 above a bar 25a and lay it safely into a slot
105 (Figure 3) of the ya;m guide 25 formed behind the bar 25a. As shown
especially in Figure 1, the yarn catcher 104 is fixed on an arm 106 connected to the
support ring 16 and is held closely above and behind the hooks of the knitting
implements 2.

The manner of operation of the circular knitting machine and yarn chénger

described with reference to Figures 1 to 9 will now be explained in more detail with



| ever. 55, but can be swung cl ockwi se radially inwardly against the force of
the spring 58, until it bears against a stop 60. On the other hand an
opener 61 is fixed on the I ower end of the arm56 and is arranged al ways
substantially parallel to the longitudinal axis 37. The spring 58 further
hol ds the slider 51 in its uppernost pogition in Figure 4 in a datum
position, but holds the slider 52 in its |lowernost position in Figure 4.
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assoc1ated guide lamma 86. All other yarns assume the same clamped position as

the yarn 23a in Figure 4 (cf. also Figure 9).

When a yarn change to e.g. the yarn 23a is to be made, the associated
control magnet 92a (Figure 10) is firstly controlled during the rotation of the
support ring 16 and thus the control cam 95a coupled thereto is arranged above the
associated control pin 79a. The result of this is that, with further rotation of the
support ring 16, the control pin 79a is gradually pushed down by a falling surface
of the control cam 95a and the associated pre-selector lever 80a is swung
anticlockwise into a pre-selection position and its end 83a is raised from the stop pin
84a of the associated selector lever 45a. The spring 46a thus becomes active and
swings the selector lever 452 anticlockwise so far into an operating position that its
upper end is offset radially inwardly from the upper ends of the other selector levers
45b etc. and is arranged above the housing in the region of the cam track 101
(Figure 2). The selection of the yamn 23;1 is thus prepared for and the associated
control magnet 92a can change over its signal in order to make the following yarn
changef in the direction of the arrow v operative. The pre-selection position is
moreover held by the spring 46a. '

Figure 11 shows.that, with further rotation of the support ring 16, a
downwardly rising section of the cam track 101 acts on the selector lever 452
located in the working position and presses this down. The actual yarn change is
thereby initiated, in that on the one hand the associated yarn finger 22a is swung
clockwise by the pivoted‘ lever 39a and on the other -hand the pre-selector lever 80a
and the control pin 79a therewith are restored to the datum position by the spring
82a. The swinging of the yarn finger 22a results in the lower end of the associated

finger body 65a being swung from a radially outward datum position relative to the



-6 - . as a bar 63 extending over all the pivoted |evers 45.

According to Figures 5 to 9, each yarn finger 22 includes a straight, rod-
shaped finger body 65, which is fixed at its upper end in Figures 5 to 9 on
to the associated pivoted | ever 39. A guide body 66 is slidably guided on
each finger body 65. The finger body 65'%as a U shaped recess 67 at its

| ower end, through which_the yarn 23 (F gures. 1, .6.and. .9) can run and Wnose.
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proj ection cooperating with the closer 57. Moreover it is clear that
the yarn dAdRIEPI3he ¥8@edf-ng to Figures 3 to 9 has as many yarn fingers 22
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in the direction of an arrow w (Figure 12), the yarn catcher 104 now comes ever
further into a position in which it engages the yarn 23a held and offered up by the
yarn finger 22a and with a falling curve 107 presses it deeper into the V-shaped slot
105 of the yarn guide 25, so that it can, like the yam 23b be engaged by the hooks
of the raised .knitting implements 2. Accordingly both yarns 23a and 23b are knitted
together in the region of a so-called change point. The yarn finger 22a is still held
by the cam track 101 in the position seen in Figures 11 and 12.

With further rotation of the support ring 16, the cam track 102 comes
gradually into the region of the upper end of the control member 51, so that this is
pressed down in Figure 13 together with the closer 57 by a falling section of the
cam track 102 and at the same time the slider 52 with the opener 61 is pulled up
through the reverse-coupling mechanism .48 to 54. Through this on the one hand the
guide body 66b of the yarn finger 22b is moved by means of the closer 57 acting on
the projection 77b in the direction of the free end of the finger body 65b and the
yam' 23b is thus cut and clamped (cf. also Figure 9). On the other hand the guide
body 66a of the yarn finger 22a is pushed up by the bar 63 of the opener 61 |
engaging under. the projection 76a of the guide body 66a and the clamped end of the
yarn 23a is thus released. The yarn change is thereby concluded and it is now the
yarn 23a which is knitted. By suitable determination of the spacing of the closer 57
and the bar 63 from the associated projections 77b and 76a in the position seen in

Figure 11 the precise point in time at which the yarn in question is to be clamped



different yarns 23 to be fed. In the enbodinent there are four each of the
yarn fingers 22 and selector levers 45'but it is self-evident that nore or
| ess yarn fingers 22 and selector |evers 45 could be provided. A

gui de body 78 (Figure 4) is fitted on the upper end of the housing of the
yarn changer, between the two side platag-27 and 28, four control pins 79
being guided therein with a sliding fit parallel to the |ongitudinal axis
37. The guink rdleabgd Z&speotiealy ean berdesmiredsupport the upper part of the

control nenber .slidably. The control pins 7 but . f pur associ.a )
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(Figure 2), so that the pivoted lever 39a and the selector lever 45a are swung back
into the datum position according to Figure 10 under the action of the spring 43a.

Finally the cam track 103 (Figures 2 and 14) comes into the region of the
upper end of the selector lever 45a and acts radially outwards thereon. The selector
lever 45a is thereby swung back into the datum position against the pressure of the
spring 46a, so that its stop pin 84a latches behind the end 83a, so that the starting
condition of all parts is produced again.

As Figure 2 shows, the yarn change initiated by the selector apparatus 91
and carried out by the active sections of the cam track 102 and of the yarn catcher
104 can be effected within a region extending over a few knitting implements 2, the
so-called change point, while the whole control region from the beginning of the
selector apparatus 91 to the end of the cam track 103 can extend over a
comparatively large region of e.g. half a revolution of the needle cylinder.

It is preferable that, under the action of the yarn catcher 104 (Figures 12,
13, 14), the newly laid in yarn 23a is pressed so deeply into the slot 105 of the yarn
guide 25 that a yarn section located between this and the run-in eye 24 enters the
recess 90a of the associated guide lamina 86a. The yarn 23a is thus so guided that
it enters into the opened recess 67a of its finger body 65a when the yarn finger 22a
(Figure 14) swings back and it is thus securely clamped and cut in the next yarn
change. |

Figures 15 to 17 show a second embodiment of a yamn changer 111
according to the invention at present believed to be the best, which corresponds in
its construction and in 1ts function essentially to the yarn changer 21 according to
Figures 1 to 14, so that like parts are given the same reference numerals in Figures
15 and 17 and only the parts which are different are described below.

In the datum position of the parts seen in Figures 15 and 16, the selector



The front ends 83 of the pre-selector levers 80 bear in their datum
position on stop pins 84, which are fixed on the associ ated sel ector |evers
45 and project to the sides of these, so that they are retained in the
datum position seen in Figure 4 against the force of the springs 46.

As Figures 3 and 4 show, the describediparts of the yarn changer preferable
consi st of stanpings which are nade out of conparatively thin sheet netal
The wi de lsiverssi5odre tamicul Bed e siggle arBiedglivaed levensi 11 hewhidhdare shesgameas | j e

parallel to the side plates 27 and.28, so.that al arts asspciated with
each yar n&‘FiH‘l&&?S %‘72’ efs; %961 W%@Pwoﬁ’gﬁoﬂe"sfotpe Sars 6¢1e£)r§rfi)’ﬁqgf’%§%ﬁa‘fnor m a

sub- assenﬁ%er%?%d?ﬁ@f@a? stu@r1 136k ® fraffvedselp bBtween B sidegpl@edigr, band the
parts 48, , 52, 55, 57 and 61 are only provided once and are associ at ed

i n common(Rigtre 6)] Imstead adf therbdviesse-coupling mechanipmsasicording ¢o Higueesal ve iy
space-savi ng, conpagt yarp changer, .whjch. mekes it possible to fit e.g. 48
yarn phan@é?‘ée.r@lcqurﬂﬁﬂﬁl 'Qq‘fgarff}%rf‘il Hé‘?‘&"\i@f ‘.'Vglcg?}%@ﬂ?? B%QP?ngmemtbF’éE:l%\r. °
kni tting gzﬁgcg' Bffsists ofaber@“nwbﬁfﬁveted%ww MAe, §icH sBriediagyl in the

| ower par ousi ng according to FiI gur and 4, between and
paral | el imouhted witlie apluppes M@iddrnhowRdihg et hetweenawoastudhl d(Bgaees) from one

th b tuds 87, 88 d 89 Si t her et d fitted
onthe. st Weuniodadds guine Lo hrGE BEORY B GETEAF S TR PGEORS 6f e yar n
fingers. 2gmel BAAC! % WEEORAOPR Grfdehr thi By ARIGRbURMLEOME Gonul | N

their pi vo‘ihg novenen and can 1t requir e provided th | oner
recesses #niber Wi ¢Riguted 15)el 6y aaniSis2Bvtaliy niminteyl iwoa losiddlespudi ed alsyud he
circular knitti ng _machi ne. As shown in Fiqur

é

. and 2.in
par ti cul at17,awhichds empngedgransverse o theslopgitiding] as tlié Oé d%&l{ﬂ%& e 16: it
has a nungeer%er%icﬁgrn {or t%le sf%gﬂgt@ 29,2 28 and is fixed to these. The lever 116 carries

a pin 119 at one end, on which an eye formed at the lower end of the pivoted bow

114 fits rotatably and carries a pin 120 at the other end, on which an opener 121 is
rotatably mounted. A closer 122 is moreover pivotally mounted on a the pin 119.

- The reverse-coupling mechanism is thus formed by the parts 114 to 120 in this
embodiment. The opener 121 and the closer 122 each consist in this embodiment in
a rectangularly bent wire, whose two-ends are each bent into an eye rotatably
mounted on the pin 119 or 120 and whose long arms are arranged parallel to the
side plates 27, 28 and to the longitudinal axis 118. Lower transverse webs 123 and
124 respectively of the opener 121 and closer 122 extend over substanﬁally the

. whole width of the housing and correspond to the bar 63 and the lower bounding
edge of the closer 57 respectively (Figure 4).

The upper end of the control member 114 is so bent into a hook shape that it
forms an entraining arm 126, which extends in accordance with Figure 16
transversely over the width of the housing and bears on the upper edges of all the
selector levers 45 in a datum position. In order to assist this operation, a helical
spring is fitted over the stud 119 and one end thereof bears on a pin 128 and the
other end on the control. member 114 in such a way that its entraining arm 126 is
pressed against the upper ends of the selector levers 45.

The datum position of the parts seen in Figures 15, 16 is, as in Figure 4,
ensured by springs 129, 130, which so pull the pivoted levers 112 against the upper



corresponding to the nunber of yarn fingers 22 and control pins 79 and
arranged offset in the radial direction in correspondence with the control
pins 79. The control magnets 92 are in the form of sol enoids and are each
provided with a horizontally and radiall3_reciprocating pl unger 93, which
is articulated to a | ever 94, which projects through a recess, not shown

speci fi cal leé(ges! &tﬂeaplﬁtggféo%hdi@%qqgggagw g !18}’8& TP? gﬁinst a sto $1§@R85tt thE! ng 16,
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additionally give the letter “d”.

As in Figures 1 to 14 a control pin 79d, and with it a pre-selector lever 80d,
are actuated by means of a selector apparatus, not shown but preferably
corresponding to the selector apparatus 91 (Figure 1), whereby the associated
selector lever 45d is applied against a stop 132 by the spring 46d. The selector
lever 45d carries the entraining arm 126 with its and thus swings the control
member 114 against the force of the helical spring 127 in the anticlockwise sense,
into an operating position such that its upper end projects upwardly out of the
housing and comes into the region of the cam track 102 (cf. also Figure 13).

After the selector lever 45d, the pivoted lever 112d and the associated yarn
finger 22d have been swung as in Figures 11 and 12 by the cam track 101, the cam
track 102 acts on the control member 114 and presses this substantially vertically
down. The two-armed lever 116 is thereby swung clockwise through about 90°,

- until it bears at another side on the stop 131 again (cf. Figures 15 and 17). This
results on the one hand in the opener 121 being raised with the guide body 66d and,
on the other hand, the closer 122 being lowered and with it the guide body 66c, in
order to free and cut and clamp the yarns 23d and 23c respectively in the manner
described with.reference to Figures 5 to 14. After the track 103 has passed by
(Figure 14) all parts are swung back into the datum position according to Figure 15
by the springs 129d, 130 and 127.

A substantial advantage of the embodiment described with reference to
Figures 15 to 17 lies in that, with the selector levers 45 in the datum position

(Figure 15), the control member-114 also assumes a datum position, in which its
upper end is arranged out of the range of the track 102. The opener 121 and closer

122 of all yarn changers present therefore remain unaffected thereby so long as no



the control magnets 92. The current supply to the control magnets is

ef fected by neans of conductors 97, which are fed in a nmanner known per se
froma pattern device, not shown, via slip rings 98, which extend coaxially
round the axis of rotation 26 in the centre of the circular knitting
machi ne and are sensed by sliding brushags-99 connected to the conductors
97. Moreover it is possible to arrange the individual magnets 92 one after
t he ot her iyarr ¢tmnpetikebiplade. dOn éld tamrary, thedoacltal{Peomuiraths Bn g eorBroli n whi ch

case the control signals have to be applied with a.cqorresponding offset in
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with the selector levers 45 (Figure 4), the subsequently begi npning cam
track 102 ¥adn te Hereased wser gadaereciily dagreater $rgation ahnedacn Psmeatigo wit h

the sel ect Qﬁlbkgi\f&rﬁ aﬁé)rding tf? I?Tiéﬁegql5l to 17athé.acrr&1tfb"i’1t &lhﬁ%selﬁdmfn'nﬁgfj shitet he
support ring I's shown schenfitically I'n Figure 2 and serves I A a manner
known per swhehmoeywyaghangdeisyedfasted aliffaets achybat rastswitid it iatv yarmncHangg ey to22
above a bar 25a and lay it safely into a slot 105 (Figure 3) of the yarn
gui de 25 f 8eAdidaEnhi nd the bar 25a. As shown especially in Figure 1, the

S i s hel d ol odol g SEs AN AT . BRIBRE BheeR AT S HRRES Lo B B
2. T ehat tiieSlectdr RPEfsads ail @dntidd @ndbntieds! 52 rankdni 14t defisectifeli tbebeand yar n
changer described with reference to Figures 1 to 9 will now be explained in
nmore det ai [actypteq by the cam tracks 101, 102 and 103 act directly and not through additional
levers or the like on the associated functional parts (yamn fingers 22, closers 57 or
122, openers 61 or 121). The working direction of the parts 45, 51 and 114 is
preferably parallel to the longitudinal axis 37 or 118. In this way the total number
of parts present is substantially reduced. Moreover, increased operating reliability
results. Finally it is possible to make the whole yarn changer 21 or 111 very
compact and narrow, so that more yarn changers can be arranged round the
circumference of an ordinary circular knitting machine that heretofore.
A further substantial advantage of the yarn changers 21 and 111 according to
the invention consists in that these are on the one hand arranged substantially above
the circle of the knittiné implements 2 and on the other hand are controlled by cam
tracks 101, 102 and 103 which run above the housings of the yarn changers 21,
111. Accordingly there is enough space available on the circular knitting machine
for the yarn changers 21, 111 not only to leave the working region of the circular
knitting machine largely free but they can be used directly even with circular
knitting machines which have a dial 134 schematically indicated in Figures 18 to 20,
rotating together with the needle cylinder 1, instead of the sinker ring 3. The drive
shaft 12 is guided above the pinion 17 by a stationary support disc 135 and provided
with a further pinion 136 which is in mesh with a drive gearwheel 137, which is
fixed on a further drive shaft 138 rotatably mounted in the centre of the circular
knitting machine, coaxial with the axis of rotation 26. This drive shaft carries a

support ring 139 in usual manner at its lower end, on which in mounted the dial



-9- reference to Figures 10 to 14, wherein parts additionally provided
with the letter "a" are associated with a yarn 23a to be newy laid in and
the parts additionally provided with the letter "b" are associated with an
ol'd yarn 23b still being worked. In Figures 3 and 4 it is assuned
that the yarn 23b, anong the four yarns-28a, 23b, 23c and 23d in all is
being knitted and laid into the hooks of the knitting inplenents 2.

Ther ef or e, 1 Mnevhiker the ZBppoitaliscatosudipars rocapigiuk4d fpracsonventiapalfligheame) in
t he open recefzglem of a masked yarn finger 22 and in the recess 90 of the
associ at eobodil | ami na 86. All other yarns assune the sane cl anped

posi tion as theryaidiradBe FipdrbgUh€ 17, 4Gl 84t8ierFiA2UE ent8grated in the didhen a
yarn change to e.g. the yarn 23a 1s to be made, the associ ated contr ol
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shaped in a special way dependent on the specific type of machine, in order to be

able to pass the yarn catcher 142 without hindrance behind the knitting implements
2. Through the variant according to the invention the yarn catcher 142 can be
mounted without such an arm 106. As shown particularly by Figure 20, the yamn
catcher 142 is fixed on a rearward retaining plate 143, on the rear side of which at
least one mounting bar 144 is fixed. There are preferable a plurality of such
mounting bars 144. These consist of long, flat parts like the shank of a needle or a
jack selector and are mounted in place of a corresponding number of dial needles in
the radial grooves 145 of the dial 134 receiving these. The mounting bars 144
moreover each have a downwardly projecting butt 146. These butts 146 are
arranged in a groove 147 running in a circumferential direction, in order to prevent
radial movements of the mounting bars 144. The groove 147 is only formed in the
region of the change point, where the mounting bars 144 are to lie. In this manner
it is possible to arrange the yarn catcher 142 closely behind those hooks of the
knitting implements 2 of the needle cylinder 1 in which the old and new yarns 23
are laid in the region of the change point.

Figure 19 further shows a front view of three knitting systems lying adjacent
one another, each with a yarn guide 25 having the slot 105, where a yarn changer
21 is shown schematically only in the knitting system farthest to the right. This
feeds a yarn 23e shown with exaggerated thickness, which is arranged in the slot
105 of the associated yarn guide 25. Moreover, a yarn finger 22f (Figure 20) is
swung into its working position, in which it offers a new yarn 23f, also shown with
exaggerated thickness, in the described manner. This is then engaged by the yarn
catcher 142 mounted on the dial or its obliquely extending curve 148 (Figure 19)
arranged in Figure 19 directly in the middle knitting system and moving in the

direction of an arrow x and is gradually laid into the slot 105 of the yarn guide 25,



of. the control cam 95a and the associ ated pre-selector |ever 80a is swing
anticlockwi se into a pre-selection position and its end 83a is raised from
the stop pin 84a of the associated sel ector |ever 45a. The spring 46a thus
beconmes active and swings the selector |ever 45a anticlockw se so far into
an operating position that its upper enehd-s offset radially inwardly from
the upper ends of the other selector levers 45b etc. and is_arranged above
t he housi ngsiif indieated iyl Bigust 20 fhy abroaken dik 1D01bstweenthe yams 33 23élasdtason of
the yarn 2 I S . thus .pr d f nd th oci ated control magnet 92a can
change ove%%}li’%xg?gnﬁglowﬁﬁ?%f?r élrcg%%%%ulgﬁs sﬁéﬁ?bl | ow ng yarn changer in the
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of the suppuran putey wedl ofza sleewenbdHsyrreunsingytheadriveoshalif 13&handceamnected o 101
acts on the, sel ect or,. | r_45a.located in e rkin Si t,,on ..an resses
Thi s down. TbRUBRT i JAPn =t RaNdE Rt Bryanre By e e PR, b RudhfeoBliE*one
hand the asg@ebat-&§0mididis 62 nger 22a is swung cl ockwi se by the pivoted | ever

39a and on the other %fand the pre-selector |lever 80a and the control pin
79a t herewi t h arEhe inventieuist mot tlingitedhtouthe plesdribied rerhyodiments pwhith @Rche The

ohinaing of BBl kgt 2R estLs Lol Lover, e oL (e cosoctat e

to the changers 21 and 111. For example, the closer 57 could be in the form of an L or
U-shaped bow, like the closer 122. It would also be possible to fit the parts 51, 52
on both side plates 27, 28, to rhount them on the studs 53, 54 and couple them by
gearwheels 48 fitted on both sides. In addition reverse-coupling mechanisrhs of
different forms could be provided and also the control members 51 could be so
designed and arranged that they are only arranged in the working range of the track
102 when a yarn change is desired. Furthermore, it is possible to mount the opener
and/or closer adjustably on the parts 52, 55 or 116, e.g. with the aid of slots,
adjusting screws, eccentrics, or the like in order to be able to adjust the point in
time at which they become active. It is further obvious that other, in particular
mechanical pattern devices could be provided in place of the selector magnets 92.
Moreover the described parts can be provided in combinations other than those
shown. Finally the invention is not limited to circular knitting machines but can

also be used with flat-bed knitting machines with suitable modifications.



-10- _knitting inplenents 2 into a working position radially behind the
backs and directly over hooks of the knitting inplenments 2. The old finger
body 65a guiding the old yarn 23b is also visible in Figure 11. Through the
swi nging of the pivoted lever 39a its nose 40a is at the sane tine applied
against a |lower transverse web of thgscl oser 57, whereby this is lifted off
t he abutnent 59 and applied against the abutnent 60. In this position the

| ower, fr&&AIMSof the closer 57 is located directly opposite the
projection 77b of the guide body 66b. At the sane tinme the yarn finger 22a
I's substantially vertical and so arranged that the bar 63 of the opener 61
Is arranged directly under its projection 76a. The yarn catcher 104 is

al ready arranged directly in front of the yarn 23a. According to
Figures 2 and 12, with further rotation of the support ring 16 in the
direction of an arrow w (Figure 12), the yarn catcher 104 now cones ever
further into a position in which it engages the yarn 23a held and offered
up by the yarn finger 22a and with a falling curve 107 presses it deeper
into the V-shaped slot 105 of the yarn guide 25, so that it can, like the
yarn 23b be engaged by the hooks of the raised knitting inplenents 2.
Accordingly both yarns 23a and 23b are knitted together in the region of a
so-cal l ed change point. The yarn finger 22a is still held by the camtrack
101 in thd.positi cakakrgme machingy cempiidingnat 1825t one suppord\1t, 1834) ot blkdablpt at i on
of the support, ring 16, the camgtrack 102 cones ggadually into the region

of the uppeunEng keftting dmplements (Zieawam bk (sd4lhir ¢omfrelling the knitting im-

plements (2); at least one yarn changer (21, 111) for feeding at least one selected yam
(23) to the knitting implements (2), each yarn changer being provided with at least two
yarn fingers (22) which can swing to and fro between a datum position and a working
position and have finger bodies (65) and guide bodies (66) slidably mounted thereon, each
guide body having a cutting element (69) and a clamping element (71), and with a closer
(57, 122) and opener (61, 121) both common to all the yarn fingers (22) for effecting

- reciprocating movement of the guide bodies (66); and means for acting on said yarn
fingers (22) and the opener (61, 121) and closer (57, 122) in order to carry out yam
changes, characterized in that the opener (61, 121) and the closer (57, 122) are coupled
together by a reverse-coupling mechanism (48-54; 114-120) controlled by a common cam
track (102).

2. A knitting machine according to claim 1, characterized in that the reverse-
coupling mechanism (48-54, 114-120) is under the control of a control member (51, 114)
projecting upwardly out of the yarn changer (21, 111) and cooperating with the cam track
(102).

3. A knitting machine according to claim 2, characterized in that the control
member (51, 114) is biased by a spring (58, 130) into a position in which its upper end
projects upwardly out of the yarn changer (21, 111).

4. A knitting machine according to any of claims 1 to 3, characterized in that the

) O Y

yarn fingers (22) arggag:_h operatively connected to a selector lever (45), the selector lever



pressed down in Figure 13 together with the closer 57 by a falling section
of the camtrack 102 and at the sane tine the slider 52 with the opener 61
is pulled up through the reverse-coupling nechanism48 to 54. Through this
on the one hand the gui de body 66b_gg-the yarn finger 22b is noved by neans
of the closer 57 acting on the projection 77b in the direction of the free
end of the finger body 65b and the yarn 23b is thus cut and cl anped (cf.

al so Fi gy4$) Bding Gmsedby sptings @dnd6s h29)intale warltingogesiti, timevhicly its ipprgend22a
I's pushed up by the bar 63 of the opener_ 6 ngagi ng under the projection
76a of t HEOKHSIPWIEHy %GQ?%y%rHé’h %‘hﬁéb’ i]nf} of the yarn 23a is thus

rel eased. The yarn change is thereby concluded and it is now the yarn 23a
which is knitted. By suitable determ nation of the spacing of the closer 57
and the lJ@ar 63 fraknittisg aschine acestdprgojoecltinnds ciathctarized/Bathansaidh mepusfdri on

seen in Fiqure 11, 1the pfrecis oint ,in ti at V\hich@;ﬁ arn in estion
is to be & @&&écﬁald_ yarn Hngersqd) FRMBHISH Fgg‘ﬁ%??mws %E Seg%‘itlé‘lg%?led.
WU TUrt QL dr Wb 045) Yha'ddfh BUARR101 169 5P actilf off Wleltbd E1EctEAIBELAAK) 102

disposed in a working position.

6. A knitting machine according to any of claims 1 to 5, characterized in that it is
in the form of a circular knitting machine, which has a needle cylinder (1), and in that the
selector apparatus (91) and cam tracks (101, 102, 103) are mounted on a support ring (16)
arranged above the needle cylinder (1).

7. A knitting machine according to any of claims 4 to 6, characterized in that the
yarn changer (21, 111) comprises at its upper end a number of pre-selector levers (80)
corresponding to the number of selector levers (45) and slidably mounted control pins (79)
bearing on the pre-selector levers for pre-selection of selected levers (45), wherein the
pre-selector levers (80) are biased by springs (82) into a position in which the upper ends

of the control pins (79) project upwardly out of the yarn changer (21, 111).

8. A knitting machine according to claim 7, characterized in that the control pins
(79) can be moved in the direction of the pre-selector levers (80) by control cams (95) and
the selector apparatus (91) comprises a number of control magnets (92) corresponding to

the number of control pins (79) acting on the control cams (95).

S. A knitting machine according to any of claims 1 to 8, characterized in that a
yarn catcher (104, 142) cooperating with at least one yarmn guide (25) is provided to

control the operation of laying in the yarn in yarn changes.
10. A knitting machine according to claim 9, characterized in that the yarn guide

(25) has a rod (25a) and a slot (105) and the yarn catcher (104, 142) is provided with an
incline (107, 148) for laying in the yarn (23) from above the rod (25a) into the slot (105).
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reached next according to Figure 2, whereby the control nenber 51 and the
stider 52 are noved back under the action of the spring 58 into their datum
position according to Figure 4 or 14 and at the sane tinme the closer 57 is
swung back fromthe stop 60 to the stop 59. Then the end of the camtrack
101 is also reached (Figure 2), so that1ghe pivoted | ever 39a and the

sel ector lever 45a are swung back into the datum position according to

Fi gure 10 linder Atknittigtinaching aedeadiog tp wipimaor 10, charagterizad ip hakitdSiA t r ack

103 (Figures 2 and 14) cones.int.o the. reqi f

sel ector |BGdPTAHL &H Céfc?ggaﬂk&ﬁf‘%& Ir@a%ghnt%\%él(ra&so?{%geslragglr{ll.%%%églgg?%c&%Eﬁ?ever
45a is the i 3t FediTh P Raitlih® impRadens! ahfién Mie3halr e of

t he spri ngéggg,@%ngm?ﬁg{%ﬁ‘}ségs(?g%h%{n 84a ?atchegsJ bghi nd Ehe end 83a, so
that the syantdatther¢bid)tis Gixedfio at leagtaortesmpsntivgobarcdd4higwemed in one of the
Figure 2 shows, hgie yarn change initiated by the selector apparatus 91 and
carried oufroRyes hctive sections of the camtrack 102 and of the yarn
catcher 104 can be effected within a region extending over a few knitting

i npl ements 2, the so-called change point, while the whole control region
from t he begi nniAnkniaing aclsiat actardingppatamusl, Sharacterired dndhasfeacthe cam track

103 can extend _over conparatively large, region. of e.g. half a revolution
of the needoHNERS P?Rjg]r".“g) is provided; witl a&?‘gtf @4§Ewglquh5tq10@rﬁa€gnmgogvcet i on of
the yarn c i il i $ne HIE (1AM hdl FefbrkdIragalin 23a i's
pressed so‘qﬁ‘g‘gg?%%%g’%‘ﬁgé‘?ﬁ%%#%%ﬁS?%t rfee yarr(l gui de %5 tha¥ a yarn

secti on | omevetemetofere nidunsingibdr {h)r un-i n eye 24 enters the recess 90a of

t he associ ated guide |am na 86a. The yarn 23a is thus so guided that it
enters into the opened recess 67a of its finger body 65a when the yarn

finger 22a,{Figure 14). sWiesBAGke 306 & heddle Lt qEVAR ¥ dE1aTRHK RN cut
in the next“yarn clﬁange.

movably receiving knitting implements (2), a support (135) for a dial cam box (141)

arranged above the dial (134), a dial driver (136, 137, 138) arranged above the

support (135), at least one yamn changer (21, 111), a selector apparatus (91) for the

yamn changer (21, 111) and cam tracks (101, 102, 103) for actuating the functional

parts (45, 51, 114) of the yamn changer (21, 111), characterized in that a further

support (14) for mounting the yarn changer (21, 111) and above this a support ring

(16) rotatable relative thereto for mounting the selector apparatus (91) are arranged

between the support (135) and the dial cam box (141).

14. A circular knitting machine according to claim 13, characterized in that a
yarn catcher (104, 142) is associated with the yarn changer (21, 111) and is fixed
on at least one mounting bar (144) which is mounted instead of a knitting implement

in a groove (145) of the dial (134) provided therefor.

15. A circular knitting machine according to claim 13 or 14, characterized in

that the cam tracks (101, 102, 103) are mounted on the support ring (16).

16. A yarn changer for knitting machines, with at least two yarn fingers (22_)
which can swing between a datum position and a working position and which each

comprise a finger body (65) and a guide body (66) slidably mounted thereon with a

I



Figures 15 to 17 show a second enbodi nrent of a yarn changer 111 according
to the invention at present believed to be the best, which corresponds in
its construction and in its function essentially to the yarn changer 21
according to Figures 1 to 14, so that |ike parts are given the sane
reference nunerals in Figures 15 and 17-#hd only the parts which are

different are_ descri be datum position of the parts
seen in Fi GUHEE qugxhtd(d fg ang ﬁeclgr@p@gte(gqmentr}ﬂ) and with a closer (57, 122) a?ld

12 eveendSel! g2, oAbl 8 ﬂ%%@y&e&z&' oQtrSélgioggﬁxggnﬁojv%me“’P' eh

are the sans a I'voted Tevers 3 art from om ssio € noses
are fixed tof thé]gurﬁarhmdiesr@é) schaaceenided nm thaan tiee spendr 143 121} andehle closer
transversel betvveen the side plates 27, 28 (Figure 16). Instead of t he
rever se- codéh kep) rase ipmprativelyceaupledrigestherhy areverse- wmgan?@a@nsge 482l i ng
nmechani sm i;§ 4P yl ded which includes a control nenber 114 which consists of
a bent wire or pivoted bow for exanple, which is so pivotally nounted
Wi thin an upper, mddle housing part between two studs 115 (Fi gure 6)
mounted in the guide body 78 that it does not interfere with the novenents
of the 17. A yam changer according to claim 16, characterized in that the yarn fingers

(22) are fixed on single-armed levers (39, 112), which are articulated to the lower

ends of selector levers (45) arranged substantially parallel to the longitudinal axis

(37, 118).

18. A yarn changer according to claim 17, characterized in that the selector
levers (45) are biased by pre-selector levers (80) against the force of springs (46)
into a datum position, and are swung into a working position after being released by
the pre-selector levers (80), in which position their upper ends project upwardly out

of the housing.

19. A yarn changer according to-any of claims 16 to 18, characterized in that the
reverse-coupling mechanism (48-54) comprises a control member (51) for
controlling the movements of the opener (61) and the closer (57) and is biased by a
spring (58) into a datum position in which the upper end of the control member (51)

projects upwardly out of the housing and is arranged in a working position.

20. A yarn changer according to claim 19, réharacterized in that the reverse-
coupling mechanism (48-54) comprises a gearwheel (48) which is in mesh with a
rack (49) on the control member (51) and with a rack (50) parallel thereto on a
slider (52), wherein the control member (51) is articulated to the closer (57) and the
slider (52) is coupled to the opener (61).

21. A yarn changer according to any of claims 16 to 18, characterized in that the
reverse-coupling mechanism (114-120) comprises a control member (114) for

controlling the movements of the finger bodies (22) and is so biased by springs
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ot her. parts. A two-armed | ever 116 serves for the pivotal nounting of the
control nenber 114 (Figures 15, 16), and is pivotally nounted in a mddle
part on a stud 117, which is arranged transverse to the |ongitudinal axis
118 of the housing and perpendicular to the side plates 27, 28 and is fixed
to these. The lever 116 carries a pin 120 at one end, on which an eye
formed at the | ower end of the pivoted bow 114 fits rotatably and carries a
pin 120 at{12held) Hato adatumoposiivre that theopenienl members(ildh st arngeduat ed. A
closer 122 is noreover pivotally nounted on a the pin 119. The

rever se- cOPRTHY SRCH M smis thus formed by the parts 114 to 120 in this
enbodi nent. The opener 121 and the closer 122 each consist in this

enbodi ment in a rectangularly bent wire, whose two ends are each bent into
an eye r otz ablA yaouochangeoacdobhdingito ah§ Df alaiiid0l Gated18viand 1) clrayacerizeddne

arranged parallel to the side plates, 27, and to the longitudinal axis
118. Lower‘g%tr‘glﬁ&/"eﬁr%eécq}&%gg m%c%awam&ﬁ‘*rlgég@em%%a<5W°raﬁag% fe ?1 1)1 and
cl oser 12 ; j i i and
cor espond e The Garhish 15 ahRALE) e Cofrolinirmdt 1 S HRTIapLE 2
respect i velny t6 Filopse othey .arm is articulited wippeperend121).t he control nenber 114 is

so bent into a hook shape that it fornms an entraining arm 126, which
extends in accordance with Figure 16 transversely over the width of the

housi b . | _ .
dat um post T on A paflchifet BRBLARGRETIRn 51 or 227 cR&REEIA KR! G bontfl °

fitted ovanehber QllddisIpk@vidiad aoite upper et il a raaswerely axtphding 28rainthgt he
ot her end on jhe control menber 114 in_such a way that its entraining arm
126 is pr &a®ed 26hanth it so iasadppen sprng (b27) hat the) edrasning aga(i26idears in~  The

dat um posi.f.i f par o, Fi es 15, 16 | as in Fgure 4,
ensur ed byl{ss%??rﬁ g%{f@g,o?ﬁ%,sg@géﬁé r%gvs%g g{ﬂ"“f()lantdhfg S&u\?&%%o 1@?/ rar % agai nst
t he upper position against the force of the spring (127) by swinging any selector lever (45)

into its working position.

24. A yamn changer according to claim 22 or 23, characterized in that the closer

(122) and/or opener (121) is coupled adjustably to the lever (116).

25. A yam changer according to any of claims 18 to 24, characterized in that the
pre-selector levers (80) are arranged transverse to the longitudinal axis (37, 118)
and hold the selector levers (45) in the datum position by front ends (83), and in
that control pins (79) are associated with the pre-selector levers (80), with their
upper ends projecting out of the housing and their lower ends bearing on the pre-

selector levers (80) which are biased into a datum position by springs.

26. A yamn changer according to any of claims 16 to 25, characterized in that the

yarn fingers (22) are each guided laterally between two guide laminae (86).

27. A yarn changer according to claim 26, characterized in that the guide

laminae (86) are each provided with a recess (90) for guiding a yarn (23).

L



-13 -, edges of the plate 42 and the two-arned | evers 116 against a stop
131 that the opener 121 assunes its |owest position and the closer 122 its

hi ghest position. The arrangenment ot herw se corresponds essentially
to Figures 1 to 14. The marlggr_ of operation of the yarn changer 111
according to Figures 15 and 16 appéars especially fromFigure 17, in which

an ol der, knitting yarn 23c is ggshgadepl aced by a new yarn 23d and in
which the parts associated with the yarn 23c are additionally given the

letter "c" and the paftiSnPEEAEE MR INE MNP YW EN Z3ehedEr addi tional |y gi Ve
the letter "d". As in Figures 1 to 14 a control pin 79d, and with it

a pre-selector |ever 80d, are. actuated by neans of a sel ector apparatus,
not shown but priéednpetipncslatessioonhrmgchapgemier kaittag snachysar ¥iths$wongiagi gur e

1), whereby th S j atgdyselector | ev 45d i,S | in a.stop 132
oy’ the. spr VY DR TRs” 2 PR Slnar S SinaltPolis WP Btk R Bl SoB0 16
Wi th its amgvihpatiy aeSclaR@inposlemehtsNegPer) dildhbroch fied fihgke Yodiesead t he
helical spring 127 in the anticl ockw se sense, . )

with an opener (121) and closer (122) both associated with all yarn fingers in

common. In order to reduce the number of moving parts and the noise occurring in

operation of the yarn changer, the opener (121) and closer (122) are in such

operative connection through a reverse-coupling mechanism (114-120) that they can

be actuated in common by an associated cam track (102) acting on a control

member (114). The control member (114) is preferably only in the working range

of the cam track (102) when a yarn change is to be effected. The invention

moreover concerns a knitting machine equipped with the yam changer, especially a

rib circular knitting machine, in which a yarn catcher cooperating with the yarn

changer is built into the dial. (Figure 17).

Figure 17



into an operating position such that its upper end projects upwardly out of
t he housing and cones into the region of the camtrack 102 (cf. al so Figure
13). After the selector |ever 45d, the pivoted lever 112d and the
associ ated yarn finger 22d have been swung as in Figures 11 and 12 by the
camtrack 101, the camtrack 102 acts oh/ife control nmenber 114 and presses
this substantially vertic Iy downy «The two-ar ned Ie 116 is thereby
swung cl ockwi se 8l ough- ab ut 90[e1¢] til it bearz at anot her side on
the stop 18f7agai § (cB.3 Fi gur 215 andl ). This resufts on tHe/one hand in

t he opener 1 beiQg rajsed wiAh the guid n the other hand,
the cl oser 122 being | ed/and with it\t C, |
free and c , cti
described with reffre ' D
by (Figure 18fati{pakis B hosi t
to Figure 15 by t ] 129 an 4 sub
advant age of 9t5‘yn/£5 I.ment des A Fig
lies in that, with]tHie selector er In the dé : bl
15), the convrg) er 114 al so agsuwes dat um pcé jon, i
upper end is rapped out of the x¥a of t 0P The o
closer 122 of Q@-pyar|n changers pres g ther | n_unaflf
so long as no : :
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-1 4-. yarn change takes place. On the contrary, the track 102 operates on
the control nenber 51 in every revolution of the needle cylinder 1 in the
enbodi ment according to Figures 1 to 14, so that the opener and cl oser 61,
57 execute a dead stroke in every needle cylinder revolution in which no
yarn change is desired. This leads to bpggeased wear and especially to
greater creation of noise. In using the enbodi nent according to Figures 15
to 17 the creation of noise is mniml, since when no yarn change is
effected, all parts stay at rest until al¥

initiated. A further substantial advantage of the yarn changers 21
and 111 is to be seen in that the { > menbers 51
and 114 respectively to be actuated 101, 102 and 103 act

———
~

The working directipn of~the parts 45, €
the |l ongitudi nal ax|s~37 or 118. In this way thetqtal nunkerNof parts
present is substantjally r ed. Moreover, increased ope?a@'ns reliability
results. Finally if is possibte to neke—+the whole yarn>ghange or 111

the invention onsiggé i
substantially abovqy
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the circle of the knitting inplenments 2 and on the other hand are
controlled by camtracks 101, 102 and 103 which run above the housi ngs of

t he yarn changers 21, 111. Accordingly there.is enough space avail able on
the circular knitting machine for the yarn changers 21, 111 not only to

| eave the working region of the circulgglgnitting machi ne largely free but
they can be used directly even with circular knitting machi nes which have a
dial 134 schematically indicated in_Higures 18 to 20, rotating together
with the needle cylinder 1, instead df the sinker ring 3. The drive shaft
12 i s gui ded above the pinion 17 bymﬂ/s%a%+6ﬁary support disc 135 and
provided with a further pinion 136 which is in sh with a drive gearwheel
137, which is fixed on a furtherngLiVﬁgﬁFEEF;i rotatably nmounted in the
centre of the circular knitting Jn Acoaxialgpth the axis of rotation
26. This drive shaft carries a $jupport rinfy 139 yn usual manner at its

| ower end, on which in nounted¢fihe dial

-15- 134, while the support difjc 135 supppPts a carrier 140 for a
conventional dial cam box 141.0 i
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In contrast to Figures 1 to 17, a yarn catcher 142 is integrated in the
dial ~ 134 in the enbodi ment according to Figures 18 to 20, since the space
in which the radially inwardly arranged arm 106 ot herwi se runs (Figure 1)
is here at least partially occupied by the dial cambox 141, so that the
arm 106 woul d have to be shaped in a special way dependent on the specific
type of machine, in order to be able to pass the yarn catcher 142 wi thout
hi ndrance behind the knitting i npddddnts 2. Through the variant according
to the invention the yarn catcher 42 can pe nounted mnthout such an arm

106. As shown particularly by FigPe 20, t1 ar at-che 12 is fixed on a
rear war d retalnlng plat 143, gn t\ae déhr 558 of [which at |epst one
mounting bar 144 d. The®Pe arg-preferable afplurality of such
nmounti ng bars 14Z hese gonsi st of o:~ riis like thel shank of a
needl e or a jack \J ector d ar e un g ?e of a correppondi ng
nunber of dial needl es \n t] adi. p4; A5 of the dial [L34 receiving
t hese. The nou8@ ng ﬁéli! 2 eqQver ‘é. avera—downwar dl y projecting
butt 146. The§q hut ' V?.V!‘Ho groove 147 runnifig in a

ci rcunferenti dlrn (1 tthwig- i sefents, of the

mounting bars géd: E}: o me 47 . —tolrred. | e regi or t he
change point, Wierelhe i 3 b& Tr—thi-ganner it is
possible to ”---%ﬂm c e J ¢ BRI @}:@se ooks of the
knitting |npleg§3t i ] 2 \\ph the ol d and new
yarns 23 are | \ Figure 19
further shows o A ingg%dj acent one
anot her, each th ‘ S, Where a yarn

yj$Bem farthest to

changer 21 is shgwT|$
the right. This
A 43
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feeds a yarn 23e shown with exaggerated thickness, which is arranged in the
sl ot 105 of the associ ated yarn guide 25. Mreover, a yarn finger 22f
(Figure 20) is swng into its working position, in which it offers a new
yarn 23f, also shown with exaggerated thickness, in the described nanner.
This is then engaged by the yarn catcher 142 nounted on the dial or its
obliquely extending curve 148 (Figure 19) arranged in Figure 19 directly in
the mddle knitting system and novi ng |n the direction of an arrow x and is
gradually laid into the slot 105 of bW&b yarn gui de 25,

-16- as is_indigafed in Figure 2 roken |ine 150 between fhe yarns
23e, 23f &3 as fu |y expl ai ned V\gti rence to Figures é\tﬁg{fl'
Figure 18 thThe: hows th i |nd|cat%d also in 'qure 2,
nmount ed on an oy efgwal | of ﬁ% the driveishaft 138
and connected tRytR¢ support welN/ as the brushes{99iand the.
conductors 97 Wi cRyl ead to the tro S {2 Thedi-Adention is
notlirﬁt?giiku1qfhg§;7 ed enmbodinepts, i can be A—73
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nodified in many ways. This applies in particular to the various parts of
the yarn changers 21 and 111. For exanple, the closer 57 could be in the
formof an L or U shaped bow, |ike the closer 122. It would al so be
possible to fit the parts 51, 52.on both side plates 27, 28, to nount them
on the studs 53, 54 and couple them by gearwheels 48 fitted on both sides.
In addition reverse-coupling nechanisns of different forns could be

provi ded and al so the control nenbers 51 could be so designed and arranged
that they are only arranged in the “DQﬁ}QQ range of the track 102 when a
yarn change is desired. Furthernore possi ble to nount the opener
and/or closer adjustably on the parts 52, 55 or 116, e.g. with the aid of
slots, adjusting screws, eccentrics, or the like in order to be able to
adjust the point in tine at whi ch Lhey becone active. It is further obvious
that other, in particular nechanical pattern devices could be provided in
pl ace of the sel ector nagnets 92. Nbreqveﬂ the described parts can be

provi ded in conbinations other than thgse |[showmn. Finally the invention is
not limted to circular knitting nmachines |but can al so be used with
flat-bed knitting nmachines with suitablle +fgdi i ons.
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-17- CLAIMS 1. A knitting machine, conprising: at |east
one support (1,134) for slidably nounting knitting inplements (2); a cam
box (5, 141) for controlling the knitting im plenents (2); at |east one
yarn changer (21, 111) for feeding at |east one selected yarn (23) to the
knitting i nplenents (2), each yarn changer being provided with at |east two
yarn fingers (22) which can swing to and fro between a datum position and a
wor ki ng position and _hav@g finger bodi es/ig5) and gui de bodi es (66) slidably
nount ed t hereon, each gui de body having a cutting el enent (69) and a

clanmping elenment (71), and w ggeagser (57, 122) and opener (61, 121)
both common to all tlhe yarn fiingers (22) for effecting reciprocating
novenent of the gui de bodies|(66); means for acting on said yarn

fingers (22) and the opener (61, 12 nﬂfﬁsoser (57, 122) in order to
carry out yarn

51
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changes,
122) are coupl ed

according to cl ai
(48-54, 114-120)

t oget her

ml,

3.

2.

of a control

characterized in that the opener (61, 121) and the cl oser (57,
by a reverse-coupling nechani sm (48-54; 114-120)
controlled by a common camtrack (102).

A knitting machine

characterized in that the reverse- coupling nmechani sm
I s under the control
projecting upwardly out of the yarn changer
the camtrack (102).

menber (51, 114)

(21, 111) and cooperating with

A knitting machi ne according to claim 2,

characterized in that the control nepher (51, 114) is biased by a spring
(58, 130) into a position in whifch i §£hpper end projects upwardly out of
the yarn changer (21, 111). 4, A knitting nmachine according to
any of clainms 1 to 3, characterifEH“ﬂ&)lhat the yarn fingers (22) are each
operatively connected to aEi%Ie(tar.lever (45), the selector |ever
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(45) being biased by springs (43, 46, 129) into a working position, in
which its upper end projects upwardly out of the yarn changer (21, 111).

5. A knitting machi ne according to claim4, characterized in that
said means for acting on said yarn fingers (22) conprises a selector
apparatus (91) for selecting the selector |levers (45) and camtracks (101,
103) for acting on selected selector |levers (45) disposed in a working

posi tion. 6. A knitting machine according to any of clains 1 to
5, characterized in that if is in thg,{@rn1of a circular knitting machine,
whi ch has a needl e cylinder ector apparatus (91)

and camtracks (101, 102, 10B) are nmounted on a suppprt ring (16) arranged

above the needl e cyllnder (1). 7. A knittijng machi ne according to
any of claims 4 to 6, charactlerized. in that the yarn changer (21, 111)
conprises at its upper end a/nunber of pre-sel.ector \evers (80)
correspondi ng to the nunber pf selector levers (45) and slidably nounted
control pins (79) bearing on\the pre-selector |ev or_ ppg- sel ection of
selected | evers (45), wherein the - nni
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pre-selector levers (80) are biased by springs (82) into a position in

whi ch the upper ends of the control pins (79) project upwardly out of the
yarn changer (21, 111). 8. A knitting machi ne according to claim
7," characterized in that the control pins (79) can be noved in the
direction of the pre-selector |levers (80) by control cans (95) and the

sel ector apparatus (91) conprises a nunber of control magnets (92)
corresponding to the number of control pjns. (79) acting on the control cans
(95). 9. A knitting frachiipme ac Of ng to any of clainms 1 to 8,
characterized in that g 2ralcatcher(104 142) cooperating with at |east
one yarn guide (25) is provided tqg control the operation of laying in the

yarn i n yarn changes. 10. A knitting machi ne according to claim?9,
characterized in that the yarin|guijd¢ @hﬁﬁihas a rod (25a) and a slot (105)
and the yarn catcher (104, 142) id proyi dedddf h rActme—( 107, 148) for
laying in the yarn (23) fromjalovg~ hg r 25a) ijnto the slpt (105).
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-19- 11 A knitting machine according to claim9 or 10, characterized in
that it is in the formof arib circular knitting nachine and conprises a
needl e cylinder (1) and a dial (134) with grooves (145) for receiving
knitting inplenments, and in that the yarn catcher (142) is fixed to at

| east one nmounting bar (144) inserted in one of the grooves (145). 12.

A knitting nmachine according to claim 11, characterized in that each
nmounting bar (144) is provided with a butt (146) which is nmounted in a
groove running:in the circunferentiakigugection of the dial (134) and
prevents radi al aneﬁe %s of the nnug Egg bar (144). 13. A circul ar
knitting nachine wt needl e cylinaet~(1l) and a dial (134) for novably
receiving knitting i nphenents (2), a support (135) for a dial cam box (141)
arranged above the di al a dial/ drde €136, 137, Ip8) arranged above
the support (135)51at e varn/changer (41, 111), alsel ector
apparatus (9 for\t he ngdr 1421, /111) gnd camtragks (101, 102,

pafly's/ 51, 114) of the yarn changer
fuport (14) fpr nounting the
hi //. ring

A

103) for act EY] ufictii onal
(21, 111), charactexixed pn |t hat
i

ove

‘yarn changer (21, 1
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(16) ,rotatable relative thereto for nounting the sel ector apparatus (91)
are arranged between the support (135) and the dial cam box (141). 14.

A circular knitting machine according to claim 13, characterized in that a
yarn catcher (104, 142) is associated with the yarn changer (21, 111) and
Is fixed on at | east one nounting bar (5?4% whi.ch is mounted instead of a
knitting inplenment in a groove (145) o# he dial (134) provided therefor.

15. A circular knitting machine accordin? to claim13 or 14,
characterized in that the camtracks kt0dY 1102, 146% are nounted on the
support ring (16). 16. A yarn chﬁnger for knitting machines, wth at

| east two yarn fingers (22) which can swing between a datum position and a

wor ki ng position and whi ch each coqﬂgpseﬁé finger body (65) and a guide
body (66) slidably nounted ther?%nqmn h 47
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-20- , cutting elenment (69) and a clanping elenent (71), and with a closer
(57, 122) and opener (61, 121), both common to all yarn fingers (22), for
reci procati ng novenent of the guide bodies (66), characterized in that the
opener (61, 121) and the closer (57, 122) are operatively coupl ed together
by a reverse-coupling nechani sm (48-54; 114-120). 17. A yarn changer
according to claim 16, characterized in that the yarn fingers (22) are
fixed on single-arnmed | evers (39, 112), which are articulated to the | ower
ends of selector |levers (45) arrang éU%stantiaIIy parallel to the

| ongi tudi nal axis (37, 118). 18. A yarn changer according to claim 17,
characterized in that the selector |evers (45) are biased by pre-selector

| evers (80) against the force of springs,(46) into a datum position, and
are swung into a working position after $eLng_jeL$ased.by t he pre-sel ector
| evers (80), in which position their upper endé oj ect upwardly out of the
housi ng. 19. A yarn changer Pg%yrdin to- any of clains 16 to 18,
characterized in that the ) '
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rever,se-coupl i ng mechani sm (48-54) conprises a control nenber (51) for
controlling the novenents of the opener (61) and the closer (57) and is
bi ased by a spring (58) into a datum position in which the upper end of the
control nmenber (51) projects upwardly out of the housing and is arranged in
a wor ki ng position. 20. A yarn changer according to clai'm 19,
characterized in that the reverse- coupling nechani sm (48-54) conprises a
. gearwheel (48) which is:in mesh with a rack (49) on the control nenber (51)
and with a rack (50) parallel theret4/Mn a slider (52), wherein the control
menber (51) is articulated to the closer (57) and the slider (52) is
coupl ed to the opener (61).10221. 45&yad&hanger ording to any of
clainms. 16 to 18, charae)tﬁ{j'rz d4ig~t hat the reverse- coupling frechani sm
(114-120) conprises a c ol e 1)4) for controlling the novenments of

the finger bodies (22) and i bifase AL | Ngs
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-21-, (127, 130) into a datumposition that the control menber (114) is
arranged I n an inoperative position. 22. A yarn changer according to.
any of clains 16 to 18 and 21, characterized in that the reverse-coupling
mechani sm (114-120) conprises a two-arned | ever (116), to one arm of which
Is articul ated the control nenber (114) and the closer (122) and to whose
other armis articulated the opener (123%/16 23. A yarn changer according
to claim2l1l or 22, characterized in that the control nenber (114) is
provided at its upper end with a transversely extending entraining arm
(126) and is so biased by a spring (127)stgat the entraining arm (126)
bears in its datumposition on the selector levers (45) and is swing al so
into a working position against the force of the sprlng (127) by swi nging
any selector lever_(45) into its working position. A yarn changer
according to clai @2 or 23, charact&Bi7zed in th?§ the closer (382) and/or
16)

opener (121) Q§/gzﬁpled adj ugggbly tof the | evéb -2 _

N 22227 T |
5 \/?/ 91 AN N
kh l % |§
NN 99 / ¢
NN 97 14 /
N 2122
§§ gg 40 /24
N6 141
NN ( 25
N "
o5
| /\// ‘
4o 134 i 2

AN\

e i e i e S fan iy P O G e e e

/_
=3




25. A yarn changer according to any of clains 18 to 24, characterized in
that“the pre-selector levers (80) are arranged transverse to the

| orrgi tudi nal axis (37, 118) and hold the selector |evers (45) in the datum
position by front ends (83), and in that control pins (79) are associated
with the pre-selector levers (80), with their upper ends projecting out of
the housing and their |ower ends beari 3§/36f the pre- selector |evers (80)
whi ch are biased into a datum position by springs. 26. A yarn changer
according to any of clains 16 to 25, characterized in that the yarn fingers
(22) are each guided Iateralggﬁfetmeen wo gui de | am nae (86). 27. A
yarn changer according to cl 56, chgr&cterized in that the gui de | am nae
- (86) are each provided with a recess ( for quiding a yagn (23).
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