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parts This invention relates to a circul ar
‘machi ne of the type set forth in the pre-characterizing part of clal m
1 and to a setting device for its camsystem parts. In

mul ti-systemcircular knitting machines there is frequently a desire to
facilitate the production of different patterns, especially knit patterns,
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t hensel ves, pattern is to be avoided, adjustable cam system parts are provided, which remain in fixed

adjustment for the duration of manufacture of a selected knitwear but which can be rapidly
switched into apother position when needed, in that setting means associated with the cam
system parts are operated on with a tool, the setting means consisting of levers, eccentrics

10 or seiting pins or the like with inclined surfaces for example. The switching over is
effected manually as a rule and with the machine out of operation. Regardless of -whether
cam system parts are involved in the particular case which move parallel to or perpendicu-
lar to the knitting needles (DE'4 240 037 Al or EP 0 694 640 A1), such switching over
can mostly be effected from the outside and without stripping down.

15 In spite of the setting facilities for the cam system parts, simple in themselves,
the conversion of a circular knitting machine is comparatively time-consuming, especially
when a multi-system, high capacity circular knitting machine is involved. In a circular
knitting machine which has two needle tracks and 72 knitting systems, a complete |
changeover of all cam system parts takes about two and a half hours and longer for

20 example. )

In addition a circular knitting machine of the kind initially referred to is
already known (DE-AS 1 122 662), which comprises stationary cam system groups and a
rotating setting device with an actuating member in the form of switching rod, which can
act on setting means coupled to the cam system parts, in the form of star or cross shaped

25 rotary parts. If the actuating member is located in an operative position produced in
accordance with a pattern, it turns the rotary part on through an angular increment of 90°
in each case as it passes by a cam system group, whereby the associated cam system part

is switched alternately to the one or the other of two possible positions. On the other



the conversion of a circular knitting machine is conparatively

ti me-consum ng, especially when a multi-system. high capacity circular
‘knitting machine is involved. In a circular knitting nmachi ne which has
two needl e tracks and 72 knitting systens, a conplete changeover of

all cam system parts takes about two and a half hours and I|onger for 20
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part, so that the rotating cam system groups would pass by it one after the other. An
10 advantage of such a setting device consists in that the cam system parts can be set

automatically in that the actuating member is moved selectively into the operative or

inoperative position, e.g. by electromagnets controllable in accordance with the pattern.
In circular knitting machines of the Kind described the sett.ing device servés
exclusively the purpose of switching the cam system parts during operation into the one or
15 the other position in accordance with the pattern. The setting device would in principle
also be suitable for adjusting the cam system parts between two working cycles of the
circular knitting machine and thus tool up for the next following working cycle. However
the disadvantage would arise with this that the control of the actuating member into its
operative or inoperative position would have to be effected not only in dependence on the
20  desired pattern, but also in dependence on which position the cam system part to be
switched already arbitrarily occupiés. This cannot be effected in practice in multi-system
circular knitting machines, because the design of a knitting pattern and the calculation of
the pattern data controlling the actuating member required to realise the péttefn has to be
independent of knowledge of which pattern the circular knitting machine in question was
25 already arbitrarily set to. '
Finally circular knitting machines are known (DE-AS 1 228 746, DE-PS 1 246
153) which comprise rotating guide tracks for controlling pivoted levers coupled to the
cam system parts or individual pattern drums associated with the knitting systems, which
are turned on by a control chain and have pins for setting the cam system parts. Such
setting devices are mechanically complex and not usable for high capacity machines.
The invention is therefore based on the object of so designing the circl;lar
knitting machine of the kind initially defined that the setting device operates independently

30

of the positions of the cam system parts existing in the particular case but nevertheless



been produced in the precedi ng passage of the actuating nenber in the

operative position. The setting device is fixed in a circular knitting
‘machine with a rotatable needle cylinder'5 to a nmachine part rotating
therewith, so that it passes all cam system groups distributed in t he
circunferential direction of the needle cylinder or the dial one after the
ot her and adjusts its cam system parts-in accordance with the pattern.
In a circular knitting nmachi ne with a rotating camsystemthe setting
devi ce woul d arranged on an i movabl e machi ne part, so that the
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Further advantageous features of the invention appear from the dependent

claims.

20 The invention will be described in more detail below with reference to the
accompanying drawings, in which a embodiment of the invention and parts thereof are
shown as is convenient to different scales and in which:

Fig. 1 is a vertical radial section through a circular knitting machine :with a
setting device according to the invention;

25 Fig. 2 is view of several adjacent cam system groups for the dial of the
circular knitting machine according to Fig. 1;

Fig. 3 is a section along the line III-TI{ of Fig. 2, including a schematically
indicated knitting implement;
Fig. 4 shows the setting device in a sectional view similar to Fig. 2 but in an
30 operative position;
Fig. 5 is a highly schematic representation of the setting device of the circular
knitting machine according to Fig. 1 in a view from the outside;
Fig. 6 is a section like Fig. 1 through just the setting device according to the



30" setting devices are nechanically conplex and not usable for high
capaci ty machi nes. . The invention is therefore based on
‘the object of so designing the circul ar knitting machi ne of the kind
initially defined that the setting device operates independently of
the positions of the cam system parts ex#sting in the particular case but
nevert hel ess -3 -
allows reliable, rapid and | argely automatic adjustnent of the cam system
parts for a!'RERHOL; pattern. A-further object consists in the provision of
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10 The circular knitting machine according to Fig. 1 comprises a needle cylinder
2 having a vertical axis of rotation 1, with axially movable knitting implements 3 mounted
therein and a dial 4 coaxial therewith with radially mové.bie knitting implements 5
mounted therein. In order to control the up and down movement of the knitting im-
plements 3 and the radial in and out movement of the knitting implements S, these are
15 provided in known manner with butts, not shown in detail, on which cam system parts
act, these being fitted in a cylinder cam system 6 surrounding the needle cylinder 2 and a
dial cam system 7 mounted above the dial 4.
The needle cylinder 2 is supported coaxially on a support ring 9, which is
mounted rotatably in a base plate 10 of a frame, not shown, and is provided with teeth on
20 its periphery, which are in engagement with a gear wheel 11, which is fitted on a vertical
drive shaft 12 mounted rotatably in the frame. On the other hand the cylinder cam system
6 is arranged on a stationary cam system plate 13 arranged stationary in the frame and:
coaxial with the needle cylinder 2. The drive shaft 12 is connected to a drive 14 for the
kniiting machine, shown only schematically and as a rule in the form of an electric motor.
25 The drive shaft 12 passes above the needle cylinder 2 (hr;)ugh a stationary
support plate 15 and is provided with a pinion 16 on its end projecting therethrough,
which engages with a drive gear 17 rotatably mounted above the support plate 15 and
fixed on a further drive shaft 18 mounted rotatably in the centre of the circular knitting
machine, coaxial with the axis of rotation 1. This carries a support plate 19 on its lower
30 end in usual way, on which the dial 4 is mounted, while the support plate 15 has a carrier
20 on its lower end, on which the dial cam system 7 is fixed. ’
A ring-shaped carrier 21 is stationary fixed in a patt of the frame located
above the needle cylinder 2 and below the supporting ring 15, and a further support plate



and‘thus a neasure of the current.actual setting of the camsystem part.
The cam system . part can therefore either be left in its current
position, in dependence on the pattern to be set up, if this already
corresponds to the position to be produced in accordance with the 15
pattern, or if this is not the case, it c¢&n be brought into a new set
position, wthout know edge of which -position the cam system part had
at the begl nni ng of the setting operation being necessary.
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and 27 are arranged stationary in the frame. Alternatively however, it could also be

provided that the needle cylinder 2, the dial 4 and the support plate 23 are stationary and
instead of these the cam systems 6, 7 and the support plates 20, 27 are mounted rotatably
15 in the frame.

Circular knitting machines of this kind are generally known to the man skilled
in the art (e.g. DE 195 11 949 A1) and do not therefore need to be described in more
detail.

Fig. 2 is a view from above of four segments or cam system groups 30 of the

20 dial cam syétem 7 arranged alongside each other on 2 circular track, while a section
through a single segment 30 is shown in Rig. 3. Each segment 30 is associated with a
system of the circular knitting machine and provided with all cam system parts 31 to 34
whi;:h are required to control the associated imitting implements S, here ordinary rib |
needles. Each segment 30 in the embodiment has four through-geing, cylindrical bores 35,

25 which adjoin the ;ear side of the segment 30 and whose axes run perpendicular to the
knitting implements 5, which are arranged at a front side 37 of the segment 30 and are
guided in tricks of the dial 4. Cylindrical setting means 38 ate rotatably mounted in the
bores 35, in the form of eccentric studs, which have coupling elements 39 on their rear
ends, which can be brought into engagement with associated coupling elements of an

30 actuating member, as explained in more detail below. The setting means 38 are provided
with projecting eccentric pins 40 on their front ends, arranged parallel to the axial
direction but eccentric to the axis.

The segment 30 has a recess 41 in its front side 37, with a rectangular



-4 - I nventi on; Figs. 7 to. 10 show details of the

setting device according to Fig. 6, where Figs. 7 and 9 are
I'ongi t udi nal sections and Figs. 8 and 10 are sections along the |ines
VITI-VITl and X-X of Figs. 7 and 9; 5 Figs. 11 and 12 are
schematic sections along the lines XlI-XI -gnd XlI|-XI1 of Fig. 6;

Fig. 13 is a schematic section along the line XIII-XIIl of Fig. 12; and
Figs. 14 to 16 show the manner of operation of the setting device according
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ot her 'hand t heoreypidcader cam system 6 is arranged on a stationary cam
systemplate 13 arrangegl, ot 8L4iona" edrding Borikt. "8 20h segment 30 has two cam

system parts 32 and two system parts 33, i.e. four adjustable cam system parts in all, of

which only two are visible in Fig. 3. The other cam system parts 31, 34 and other cam
15 system parts, not shown, are of no importance to the invention and are for example

mounted immovably on the segment 30. The guide bars 43 are each connected to one of

the cam system parts 32, 33 and are so formed that four guide bars 43 can be arranged

alongside one another in each segment 30, Bach segment correspondingly has four bores

35, as Fig. 2 in particular shows and setting means 38 fitted therein, each in operative
20 engagement with a corresponding guide bar 43.

In the described embodiment a setting of the cam system parts 32, 33 is
possible in dependence on whether the knitting implements are to be guided into a miss,
tuck or knit track. This setting is effected in that the guide bars 43 are shifted within the
recess 41 parallel to the knitting implements 5, i.e. paralief to a double arrow v (Fig. 3).

25 To this end the guide bars 43 are provided on their fear sides with transversely extending
control grooves 44 (Fig. 3). These are each formed in such a position that, after fitting the
guide bars 43 in the recess 41 of the segment 30, they receive therein the eccentric pin 40
of an associated setting means 38. If then the associated sefting means 38 is turned in one
or the other direction from the outside, this automatically results in displacement of the

30 guide bar 43 and with it the cam system part 32, 33 parailel to the arrow v. Such a setting
means 38 is associated with each of the four guide bars 43 arranged in a recess 41, so that
all four cam system parts 32, 33 can be set independeatly of one another. This arran-

gemeat is advantageously the same in all segments 30. Moreover, it will be understood



coaxial with the needle cylinder 2. The drive shaft 12 is connected to a

drive 14 for the knitting machine, shown only schematically and as a
‘rule in the formof an electric notor. 25 The drive shaft 12

passes above the needle cylinder 2 through a stationary support plate
15 and is provided with a pinion 16 on i4%-end projecting therethrough,

whi ch engages with a drive gear 17 rotatably nounted above the support

pl ate 15 and fixed on a further drive shaft 18 nmounted rotatably in
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10 axis of rotation I, with a carriage 52 slidably guided thereon. The carriage 52 includes a
frame S3 which comprises guide bushes 54 guided with a sliding fit on the guide rods 51
and three plate-form frame parts 55, 56 and 57 running perpendicular to the axis of

rotation 1 and spaced one above the other, in which in the embodiment four parallel, a
rod-formed actuating members 58 for the cam system parts 32, 33 are held.
15 The carriage 52 can be moved to and fro along the guide rods 51 between a
fully raised position shown in Fig. 1 and a fully lowered position shown in Fig. 4. The
actuating members 58 assume an inoperative position in the fully raised position of the
carriage 52, as Fig. 1 shows. They are then so high above the dial cam system 7 that their
lower ends lie above the spokes 26. In this carriage position the support plate 23 and the
20 setting device 48 therewith can be turned arbitrarily about the axis of rotation 1 and
relative to the dial cam system 7. On the other hand the setting device 48 is arranged so
closely above the dial cam system 7 in the fully lowered position of the carriage 52, as
Fig. 4 shows, that the lower, free ends of the actuating members 58 can be brought into

engagement 1vi}h the coupling elements 39 of respective associated seq:ing means 38, as is

25 shown in partial section for-the actuating member shown farthest to the left in Fig. 4. This
position corresponds to the operative position of the actuating members 58. |
Fig. S shows a partial view of the circular lcnittin‘e;r machine radially'from the
outside, i.e. from the right in Fig. 4 at a point between two yam guides 28, not shown
here. The carriage 52 and the actuating members 58 are here shown in an intermediate
30

position, such that the lower ends of the actuating members S8 are above the segments 30
but below the plane of the support ring 27 for the yam guides 28. In this intermediate
position relative movement between the support plate 23 and the dial cam system 7 in the
direction of a double arrow w can only take place in the restricted angular region bounded



A further support ring 27 is fixed on the support 20 by neans of plurality

of spokes 26, which are arranged radiafly and spaced apart in the
‘circunferential direction of the dial 4, and this ring carries the yarn
gui des 28 which fed at | east one yarn, not shown, to the knitting

I npl ements 3 and 5 at each knitting systegn 10 In the preferred
enbodi nent the needle cylinder 2, the dial 4 and the support pl ate 23
are nmounted rotatably while the camsystens 6 and 7 and. the support plates
20 .and 2Y tao epakes 2iged stationary in the frane. Alternatively however,
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axi al dhavisg i hewagomal cease8astion.c to the axis.
The actuating members 58 preferably consist according to Figs. 6, 9 and 10 of

cylindrical rods, whose outer cross-sections correspond essentially to that of the hollow
spaces 64 of the drive sleeves 60 and are thus provided in a middle region with a section
20 66 which has the same cross-section as the section 65, i.e. here of hexagonal form (Fig.
10). According to Fig. 6 the actuating members 58 are so fitted in the drive sleeves 60
that their sections 66 come to lie in the sect;xons 65. If therefore any of the actuating
motors 63 is turned on, the corresponding drive sleeve 60 and accordingly also the
actuating member 58 mounted therein are set in rotation about their common axis 67 (Fig.
25 6) paraliel to the axis-of rotation 1 (Fig. 1) through the associated worm 62 and the
associated worm wheel 61. It will be understood that the cross-sections of the drive
slegves 60 and the actuating members 58 could be chosen to be other than hexagonal and
the drive forces of the actuating motors 63 could be transferred to the actuating members
58 in other ways, e.g. with the aid of serrations, spur gears or in any other way.

30 As Fig. 6 in particular shows, central sections 69 of the actuating members 58
project down from the drive sleeves 60, They moreover pass through the corresponding
passages in the frame part 57 and are supported on the edges of these passages facing the
frame part 56 through a change in diameter formed by a flange 70 or the like. Pur-



The segnent 30 has a recess 41 in its front side 37, with a rectangul ar

-6 - cross-section and which is provided with parallel side surfaces,
‘acting as guide surfaces, and a bottom 42 (Fig. 3), at which the bores
35 end. The outline of the recess 41 is so selected that it surrounds

the four eccentric pins 40, which project ¢ n the assenbled state beyond
the bottom 42 of the recess 41. The depth of the recess 41 nmeasured from

the 5 fromside 37 corresponds to-part only of the spacing of the rear
tSIhde 36 fr?mBgllaﬁnJré @ltsections &9 &8 edch p rbv:@ed S thdic é&s@«@@hhg@éwﬂ&fwfmﬂﬁiﬂﬁs of
e segmen

The, recess 41 (Fig. é’:é) rves t
recei ve el ongBed? gﬁlfH@%&?cé‘OEFS“a‘f’%hg@H’lW ?‘ﬁm?‘ﬁ tickes I"""’Ll
the |0ng|tUd'@ﬁipe@dbﬁﬁ€d'sﬂﬁhk.%W£'rﬁM E@&h@gg@msmwnaar ﬁhgruae
respective nment 30,

the cam sys

: em parts ar I xed
by screws, well-*‘df erxm@@sonﬁﬁmmmmaﬁ%@&%medg%%ﬂg@%&%
system partg %ﬁdﬁ&&&? tﬁhg@ fing Rembers 5QRehidH 6 Sxially’ movable in

I n the enbodi nent accor |ng I gs

each segnent ,30, has _two cam
system parts mmam@swememmmxau@mms agdhyshissed axialiyinthst em

parts in all, loSenbally kdd-a fhe other cam
system parts ME Qﬂcam%?s s;ﬂ%&arts not gﬁm&m are_of no
i nportance to the i nv'Ehﬁaoonmmb@s 58)#009511@98;19@18 6 project at teir upper eads with
ead sections 75 extending out of the drive sleeves 60 and the frame part 55. These end
10 sections 75 are each provided with a radially extending switch flag 76, which serves to

detect the position or rotational setting of the actuating meémber 58, as is further described.

below. In order that the switch flags 76 shall not interfere with each other during rotation

of the actuating members 58, the end sections 75 preferably have different lengths or the

switch flags are provided at different heights on the end sections 75.

15 As Figs. 4, 6 and 11 in particular show, the axes 67 of the four actuating

members 58 present are so spaced and arranged relative to one another that the coupling
elements 72 thereof have the same distances from one anoth;t and are disposed relative to
one another just as applies to the setting means 58 (Figs. 2, 3). The axes of the worms 62
and the actuating motors 63 are so fixed in suitable walls of the frame 53 that all four

20 . actuating members 58 can always be rotated simultaneously but independently of one

another, without mutual interference.

The up and down movement of the carriage 52 is effected according to Figs.

12 and 13 with the aid of a further actuating motor 77, which is fixed ona mounting shoe

78 fixed to the base plate 50. A worm 79 is fixed on the drive shaft of the actuating motor
25 77 and engages with a worm whee! 80 mounted rotatably in the mounting shoe 78. The
worm wheel 80 can rotate about an axis 81 parallel to the axis'.of rotation 1 (Fig. 1) and is
connected coaxially to a threaded spindle 82. This passes through a passage 83 formed in
the frame 53, which has an internally threaded section 84 matched to the threaded spindie
82 and passed through by this. On switching on the actuating motor 77 the threaded
spindle 82 is driven by the worm 79 and the worm wheel 80 il one or the other direction
of rotation, whereby the frame 53 can be moved up and down on the guide rods 51 (Figs.
1, 4, 6) and with it the whole ca;ﬁnge §2, between the two extreme position seen in Figs.

30

1 and 4. The actuating motor 77 is, like the actuating motors 63, to particular advantage



nount ed i movably on the segnment 30. The gui de bars 43 are each connected
to one of the cam system parts 32, 33 and are so formed that four
"gui de bars 43 can be arranged al ongsi de one another in each segnent
30. Each segnent correspondingly has four bores 35, as Fig. 2 in
particul ar shows and setting neans 38 fitl@ed therein, each in operative 20
engagenent with a correspondi ng gui de bar 43. In the
descri bed enbodi nent a setting of the cam systemparts 32, 33 is

possible in Q@g@mééﬁ@mﬁmmmWMBther the knitting inplements are to be guided

into a mss, THfaclo St b e pdileh 8 ik 3 GIeLR6! A1l Bt e

gui de bars 43 are Shl recess ara
kni tting i nprdmshet$SEFig. 6pof tha fratnk 68, with a'h!@batsmberrqustvor( mﬂgatos)ma. B5 To

this end the gggﬁﬁ eﬁ&@
transversely gﬁl‘%en I ng b For Ie%gﬁod%g%ig@/es@f&@%dg hese are each
formed in Sudke @ppomdtlnwcrdmamm&oesoﬁﬂl@metw yowhildsbomiddled 3 i n
the recess 4 in 40
of an associ %%O&Q?C?tﬁgwné%ﬁé%?g&r}?#?ﬁ&% assocl a@%rﬁge%%lsﬁggns 38
i's turned in whieh the coupling eleinento721ef thel acteating owmbers §6 takeclocaitdsdictetly thuve the
automati cal | y,.resul t Q and.. mnth It
the cam syste‘%’#"l %?nn} gmﬁgbif%?’gl %’owéh%?’ﬁ\?\}m%%%ﬁ%géﬁ°

means 38 i s assdnhabaﬂmwmmhmammhwmhrBﬂpmwmhsmgdaﬂdnbagmd#&aaﬁmaqgeﬁw n a
recess 41,..so,t hat all four, cam,system parts can_be set
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the sanme in afi, viegaeniniticédntrblufais/Qitage mowkdiént sdesingier st ood
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As is apparent especially from Fig. 12, sensors are also associated with the
switch flags 76 of the actuating members 58. In particular in the embodiment two sensors
88a and 88b are associated with each switch flag 76 and are arranged on diametrically

15 opposite sides of the axis 67 (Fig. 6) and are thus offset by 180° relative to one another.
Each pair of sensors 88a, 88b serves the purpose of issuing an electric signal when the
associated switch flag 76 is located in a rotary position defined by the one of the other of
the sensors. The sensors 88 are mounted on the bracket 85 or on a further bracket 89
(Fig. 12) of the frame 53, where these brackets 85, 89 are fixed on the frame part 55 for

20 example. The sensor 86 and the uppermost position indicator 87a are moreover visible in
Fig. 12.

In a particularly preferred embodiment, the sensors 86 and 88 consist of
inductive transducers, e.g. with coils, or induction switches and the switch flags 76 and
position indicators 87 dre permanent magnets associated therewith, so that arrangements in

25 the nature of proximity switches result. Alternatively however, optical, c-apacitive sensors
or sensors formed in the manner of Hall generators and corresponding switch flags 76 and
position indicators 87 could be provided. Components of this kind ate generally known to
the man skilled in the art and generally known for example in machine tools, industrial
robots, transfer lines and the automobile industry, and they do not therefore need to be

30 described in more detail.

The supply of electric current to the various actuating motors 63, 77 and
sensors 86, 88 is effected according to Fig. 1 by means of lines 90. These are connected
in known manner to brushes 91, which contact slip rings 92 which extend coaxially round



that cam system parts could alternatively be provided which serve ot her

pur poses and for exanpl e can only effect tontrol of the knitting
‘inmplements into knitting and m ss tracks. Cam system
arrangenents of this kind are generally known (DE 4 240 037 Al) and do

not need to be explained in nore detail -tib-the man skilled in the art. 5
For the purpose of automatic or at |least partially automatic setting of the
cam system parts 32, 33, the circular knitting nmachine according to the
i nvention co#t‘}rai@ég rgtation indle eqntg ofithe cisenlarnitingymachine. Thabuistel 91 whd fited

includes a b e, 23
itself, or aq?c:‘gerrponeg? ég?t ‘gghﬁzmeﬁéér gé%&a%&e#&gm P(l)ﬁté%%ﬁguvxl/tse '%9&{9
plurality of 3csenaeeted|ty apleeyee%aungmgmgdbe dmbsshm 18red fonaeaedoto thchstmonary

di sposed par%ﬁk#& $e 10 axis of rotation 1, with a carriage 52
slidably guide ereon. The carriage 52 |ncludes a frame 53 which

conpri ses 9ui de busHeigs.94 toi6 deaw inter ialin te kilargergedle t onerof theseting deeanis3ls 51

Ixis of - " AR Bhipid PEReRAG G, o KRS, T3 GAREe B "Cielite o

enbodi ment f cn!nmepa%hcdwﬂsts essentially ofia ylindrichl dlindibdre 8§ anma‘gﬁfose S8opeingt he cam

system parts 3g.u Th arria be nmpved
to and fro al ong ’fﬁteo gut ggl dé’%gio B‘%t‘%@ﬁd 3“11335““% gga'?ée@mgd?ﬁ?%n
shown in Fi g.anil tiengtoawefl degve to raeeiee thpahinkiforn cdipling elanE:thZaﬂddiE 73 of

act u?tl ng 4 {‘E@E&m%%g SS ﬁ% n |n %Q?tgl ve lgggltloa n t.hetgg Sﬁd ]
position o %%eﬁlblf | WQr ig
abO\lée tgg d: aMIm:ahe mmmmstﬁabewsmuyadeﬁ:\ar Setde @ggiat 1tlo|ﬁe _
spokes n IS C a ositi syppor e an

setting devicé ﬁhg’s't"?‘fg{ et%\f ?‘ﬁu ggLﬁs%eégj 1§ 58 éEY’a}tb"a‘E}UﬁF“’Pﬁg‘a&ﬁ}es of
rotation 1 angbsitions of the b@tplxﬁgieiéﬁeﬂ&'lw Chz&bm@%ﬁhﬁ&ﬂkﬂﬂ&&har@i tike aRt dgptipand
the setting d VI ce arr ely above 't he dial cam

system7 in t 8“‘?% ?W‘I‘l e P8 ep?&%‘iai"i‘go’i‘fe‘&'?er?ﬁé“‘é%r@&@}ﬁ‘gff?me&g’z onthe Fjg. 4
shows, thats t batidgomeans 38.r ee ends of the actuating menmbers 58 can be brought
into engagenent_with the coupli n%h el enents 39 of respective

associ ated setting nagaer of gpgration ot fred petiingr davier 48 il inew eor t he
actuati ng nenbekcrifddaWindr@84tE Shseheully Rl r@feEenb@to'rFxgs. 14-t0 T8 for the example

of the cam system part 33 according to Fig. 3.
A precondition for setting the described circular knitting machine t0 a new
20 pattern, in that the cam system parts 32, 33 in some or all existing knitting systems are set
in a new position, is the creation in the embodiment of a changeover location, i.e. a zone
within the dial 4 free from needles or knitting implements 5. To this end as many adjacent
knitting implements 5 are removed for unimpeded displacement of the cam system parts
32, 33 into their new positions then to be possible in the region of this changeover
25 location. The changeover‘location is in the same position, as seen in the circumferential
direction, as where the setting device 48 is arranged. Moreover the transmission ratio is
preferably so selected through the pinion 24 (Fig. 1) that the support plate 23 and the dial
4 move in exact synchronism and with the same peripheral speed. This ensures that the
changeover location always lies at the site of the setting device 48 regardiess of the
30  direction of rotation of the support plate 23. In circular knitting machines with cam system
parts which can also be switched in the installed state of the knitting implements, the
creation of the described changeover location is not necessary.

The setting device 48 is aligned with one of the segments 30 to be adjusted by



position corresponds to the operative posi-tion of the actuating nenbers 58.
Fig. 5 shows a partial view of the circular knitting machine radially from
't he outside, i.e. fromthe right in Fig. 4 at a point between two
yarn gui des 28, not shown here. The carriage 52 and the actuating
nmenbers 58 are here shown in an internedl%te 30 position, such that the
| ower ends of the actuating nenbers 58 are above the segnents 30 but

bel ow t he pl f_the s rto ri 27 faor.th rn _guides 28...Iln this

i nt er medi at e&%moq1 '°[“‘8§%Pf?‘§§‘4éﬁ&‘?&\‘ié“&?ﬁvé’i‘f"éﬁﬁ ‘ﬁé@ﬁp"gﬁéﬂgﬁﬁ%ﬁ“'ﬁ ate 23
and t he di al efteatel Sty Statm pastibuttddigvitch present di & @dlé inn¢ircalar Rniding hRhines fovtthwy can
only take

pl 3CE yi e restricted.anqul ar .reqjon bounded .
’g by ArEubd bR mbE2S i ro? QiR 14 BHGEh BRKRN i e form o ppsticn co 48
accor di ng t oindivators98:(ig. A car te appliddath teckupgort plate 28] the dial 4] thelaeddiov wi t h
reference g0 FEiQgs.,6 to,13. .. s ¢ According to,Figs.,6 to 10 the
frane par tsts g@'"ggg OF BRofisr tptatable part, ghich jpdigatesin °ﬂ§§%‘%§%§’“§lﬁg@ﬁ‘§8“%tf# ne
anot her, whe ke evhpmthe ebisgeover lobatioh bat spiting déviveal8ds alighed exddBy with one
reference nunF&PI 59 %%%ordir$b 0 Figf GEP%Q; passagiEESQ and égggpassages
in the frane% *“® BRSSP EFRPLS, '3WW§H the rRrpeRsar ‘&'9&?Nﬂ yrbsr
ng al | y i mmusgéiﬁ?wﬁthltﬁgtﬁsﬁb% Endicators PR b8 gixed od Aeugpitt LAWF 1@Pef @EDS Of a
. t t ~
rive steeve c;ﬁrculgr llmgﬁsng macln?ne zmzl be %]wnngm%qm%rchuﬁt including the pushbutton switch
10  or another switch that the setting device 48 is automatically aligned with the respective
next cam system group 30 on a-single actuation of this switch and is then stobped in this
position. The position indicators 98 and the sensor 99 can be formed like the position
indicators 87 and sensors 88.

The setting of the cam system parts is now effected in that a switch in the
15 circuit of the actuating motor 77 is actuated and the carriage 52 is thereby driven from its
fully raised position into the fully lowered position according to Fig. 4. On reaching this
position the actuating motor 77 is stopped manually or preferably by means of the position

indicator 87c actuating the sensor 86 (Fig. 6).

The actuating members 58 are so aligned after alignment of the setting device
20 48 with one of the cam system groups 30 according to Figs. 4 and 5 with the cam system
parts 32, 33 that their axes 67 (Fig. 6) are coaxial with the axes of the respective setting
means 38. The lower ends of the coupling elements 39 formed as lead-in bevels of the“
coupling elements 72 thus dip gradually into the associated coupling elements 39, insofar
as the current angular setting of the pins 73 allows and as is schematically indicated in
25 Figs. 14 to 16 for the setting means 38 of one of the cam system parts 33. There are two
possibilities. If the pin 73 is correctly aligned with the groove 97 of the associated
coupling element 39 of the setting means 38, if enters therein and the actuating member
58 attains its lowermost position (Fig. 16). Since only a single such, defined coupling
position is preferably possible, the two coupling elements 39, 72 assume a defined
position relative to one another in this position. Accordingly the rotational position of the
actuating member 58 which can be sensed with the aid of the associated switch flag 76

30

and the associated sensors 88a, b (Fig. 12) is at the same time an unambiguous measure

of the rotary position of the cam system part 33. To this end the pin 73 preferably fits



peri phery of which a wormwheel 61 is fixed in each case, which can for
exanple be 10 nade in one piece wth a drive sleeve 60 froman injection
‘noul ded pl astics part. Each wor m wheel 61 engages with an associ at ed
worm 62, which is nmounted on the drive shaft of an associ at ed
actuating notor 63 fixed on the carriage . 52. Two worm wheels 61 are

shown in section in Fig. 6 and two worm wheels 61 in front view. According

to Figs. 7 - and 8 inner hollow spaces 64 of the drive sleeves 60 are
formed cyli ndrlup@{,&smvwos@mcs inlRe gRbe 7 f %ﬁ@c&,&xﬁa RabkeRt alehei 1
|l ength with a sec I S no? round, here havi ng a hexagonal

cross- sect i orpin 73 is not correctly aligned wifh W@F"ﬁ@fmﬁﬁé@gSBS)p’r‘@F‘ﬁ? anfhe BHns| st
accordi ng t0 &ii38 of the Anfiystech Pafl’33 or of the ﬁ%%kd themgg el

Cross-sections correspond essentlally to of the | ow spaces 64

of the drive eArdases2 a6disthen mwmeusﬁammfwegrbewmma

frg(r:teI 8? hexagon%%@@%% ﬁﬁ%@%c%% ﬁ%ﬁoaegﬁ%ﬁlg act uatl ng

menbers 58 areossiblefhecmwﬁlemnwndnbcwémme@@mﬂy slidatinit the assdaiatedect i ons
66 come to |i %t} & @ections 65. If therefore any of the actuating
notors 63 is urne the correspondi ng drive sleeve 60 and accordi ngly

aLso thﬁ _ act uaﬂnngien@rmv&tchmgnf@dpimﬁbmtedaméh%mﬂmnammmn_ )
about their c a1 g par.a e ation
(Fig. 1) throg:?r;rll he ‘Esggo\%tgzdmﬁoaréﬁwc S Th Lzﬁkor%?(ﬁ& L& a§ eﬁé\gméjrm .

wheel 61. 10 \aftéd ﬂx@amagieﬂlﬂﬂmb&nﬁﬂytloW@ddﬁmma@rdamsWetﬁﬂmmwe
sl eeves 60 and _t ers 58
hexagonal and 2% ing mt“h 5#1%5’“'1' 'g%tg‘t%heg{%? Jbro?%?ﬁdeggn?gu‘ll & be

transferred t @nd Be oam‘euemn@gleammbeﬁmﬂ it reaches tﬁBgnonveoQ?hatd theysapsantg. this t h the
aid of serratio '

Fig. 6 in part4™ g?fl the R)é‘ffo‘&égrt(s‘,%‘%l rsgﬂm sec@%%g ’E\é’va%?“att“ﬁem%&s&it 9ty %eﬁber s 58

proj ect down farcﬁaam:tghﬁe:dﬂsdrs/ss ﬁrbﬁﬁ&lﬁs ofiddatedl ¥Rsh WEDEseOY & a piadiar twhy, ughall pedes
correspondi

ssa n the frane part 57 and are s rte on the
edges of tHas fﬁ&%@'&‘é&% ‘ggﬁgjnt haxe Been bm“gpf'é‘ﬁ’e engagemeRt Wit 0 Lfg‘ﬁ ﬂi%ge in
di ameter for rre&ub%gapotsdnamg&"mz&)bp thetph® 73idee thergtboves 97.
Although the positioning motors 63 could basically be switched on long enough

for all pairs of coupling elements 39, 72 to assume the desired coupling position by _
manual actuation of pushbutton switches or the like, this operation preferably takes place
20 automatically and to particular advantage simultaneously for all actuating members 58
present, by use of suitable switches. These could for example be in tl'xe form of limit
switches and be so arranged in a general control circuit of the setting device 48, that they
are automatically switched on after reaching the lowest carriage position and in the
existence of or on reaching the res.pective coupling position, which is signalled by the
25 associated sensor 88a, b are switched off again. i
The necessary preconditidns for setting the cam system parts are achieved by
producing the defined coupling positions. It is in fact possible so to rotate the actuating
members 58 with the aid of the same means, namely the actuating motors 63 which are
used to produce the defined coupling position, that the setting means 38 coupled thereto
30 and connected positively at least in the direction of rotation are turned in one or the other
. direction of rotation. This rotation is effected essentially in just the same manner as must
take place when the actuating members 58 or suitable tools for setting the cam system
parts 32, 33 are used for manual setting. The switch flags 76 and sensors 88a, b can be



-9 - thernore the sections 69 are each provided on their ends
projecting down out of the frane part 57 via further sections 71 with a
‘coupling element 72 in the formof thicker, conically shaped, pointed
shank, which has a radially projecting pin 73. Finally a helical spring 74
is fitted over each section 69, with itsione end bearing on the flange 70
while the other 5 end bears on the frane part 56. The actuating nenbers
58, which are axially novable in the drive sleeves 60 but are not

rot at abl e r eP¥ditQ &onitertae g:soeaﬁl@ setpeint ipositiend fordha hdtyating) metnbers 58 odifreect i on of
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and are disposed .t of a4 agtyatiog
setti ng neansm&gbef SB@aly wwhen 3} pinlises anﬁslatcﬁedt:he tmogrmc% On the otherhandthe

sensors 88a, b are arranged at positions offset by 180° in such positions that they are

always then excited by the switch flag 76 of the actuating member 58 when its pin 73

assumes one of the two rotational positions which are associated with the defined positions
15 of the eccentric pins 40 on reaching the two end positions of the cam systems part 33. If
the pin 73 contacts the setting means 38 as shown in Fig. 15 for example, the switch flag
76 is located outside the outside the range of action of the sensor 88a, which senses the
left position of the switch flag 76 in Fig. 15. Since neither the sensor 88a nor the sensor
88b signals the presence of a switch flag 76 in this position, the absence of such a signal
20 on reaching the deepest carriage position can be used as an indication that tﬁe two
coupling elements 39, 72 have not latched together. This could lead in an automatic
control to switching on the corresponding actuating motor 63, which begins to turn the
actuating member 38, until it is in 2 position tumed through 180° shown in Fig. 15 in
broken lines, in which the sensor 88a does npot however respond. Rather, this responds
only when the coupling element 72 has sﬁapped fully into the coupling element 39 in

accordance with Fig. 16 and thus informs the electric circuit that the coupling operation is
complete.

25

If the setting means 38 in Figs. 14 to 16 were to be in a position rotated
through 180°, the illustrated coupling element 72 would already latch in without additional
rotation. Correspondingly 2 coupling element 72 which is located during lowering of the
carriage 52 in a position rotated through 180° compared with Fig. 14 still has to be turned
until it can latch into the coupling elemeat 39. In each case it is possible to move an
actuating member 58 which has not yet latched in after lowering the carriage 52 through a

30



and the actuating notors 63 are so fixed in suitable walls of the frane 53
that all four 20 actuating nenbers 58 can al ways be rotated

si mul t aneously but independently of one - anot her, w thout nutual .
i nterference. ' The up and down novenent of the carriage 52
Is effected according to Figs. 12 and 13 with the aid of a further
actuating notor 77, which is fixed on & Fount i ng shoe 78 fixed to

the base plate 50. Aworm79 is fixed on the drive shaft of the actuating
notor 25 7 es ‘Wi th. r m wheel, 80 unt ed, rotat.abl.y in the
Tount i ng_sholto s RI8A5E: Mulilel KELR JERen £ 2ol tng Bl erteels )
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on the actuati mot or, .77 e threaded O spindle 82 is driven by the
worm 79 art %M‘é&%%@%% ot her direction of

rotation, whereby t HehefstbuaguebSseting obthe E¥dEisted! Sand BfktedONM T cdultR effedisle I 0dS
51 (Figs. I S& agld W t.h li t the whole cayrjage 52, between the
two extreme PSEEPEHGHY Hithihs §id pf suitably programeed paffern devige, 18 thaf ihis indnawror 77
i's, like the wagtissads dMdgRII"0r Sighad whe®tP dhith is@stdnd parB 8y 8d3a&or should assume
- 10- i .

0 ?haﬂ?&%&%a%&ﬁﬁ s! ?,9 torTl%t. %eteas it generates a logical "1* signal for example
when the cam system part 33 should assume a position which corresponds in Fig. 15 to a
rotation of the adjusting means 38 through 180°, i.e. the position 33a. After conclusion of

the coupling operation it is then merely necessary so to test the sensors 88a, b to see

10

which of the two the switch flag 76 is opposite (e.g. Fig. 16). If that is the sensor 88b

then the corresponding actuaﬁng motor 63 is switched on for half a revolution of the
15 setting means 38 when the cam system part 33 should be shifted into the position 33a
according to Fig. 15, or is not switched on when it should remain in the position shown in
Fig. 16. The corresponding procedure applies when the switch flag 76 faces the sensor
88a after completion of the coupling operation. Merely by comparing the actual state
signals issued by the sensors 88a, b with the set-point signals provided by the pattern
20 device a decision is possible as whether the associated actuating motor 63 has to be
switched on or not, where the position rotated through 180° can be recognised in that the
tespective other sensor 88a, b responds on reaching that position, which can be utilised to
switch off the actuating motor 63. The sensors 88a, b therefore monitor both the necessa-
ty switching on of the actuating motors 63 and also their switching off after turning the
25 setting means 38 through 180°. The control is advantageously effected with the aid of
modemn microprocessors or sequence controllers, so that the coupling positions are firstly
produced simultaneously for all four actuating members 58 and then the set-point positions
are produced simultaneously in dependence on the pattern. It is an advantage that it is
entirely immaterial in which position the setting means 38 and/or the actuating members
58 are before beginning the setting operation, while arbitrary intermediate positions
between the two positions shown in Fig. 15 are possible.

30

Should one of the coupling elements 72 not latch into a corresponding coupling
element 39 for any reason there is a fault, which is recognised in that neither of the two -



In order to detect the current position of the carriage 52 a sensor 86 is
fixed on a bracket 85 (Fig. 6) of the frane 53, with which a mber of
‘position indicators 87a, b, c are associated. For exanple the two
position indicators 87a and 87c are associated with 5 the upper and | ower
extrenme positions of the carriage 52 respectively while the mddle
position indicator 87b corresponds to an internedi ate position of the
carriage. (Fig. 5) in " which the coupling elements 72 of the actuating
menbers 58 a:eesdrs)sat ®dssdésrepdsitipn sigaal éndube by the chcspondimg syittteflag/76.0A st i | |
bel ow t he su ort. n ction of -t | tdaon, i d|c tors 87a,
b, ¢ is such %fg 8&%%@%‘?3%& (B 3’8‘@&%&%{)@8& ',a'lodé| % en it Qs
opposite 10 them ﬂhbd@r&ﬁfﬁb&@ﬁ@loﬁ@a&hdﬂﬂta&%na@ﬂb&m@nﬁam
switch off t ct uatj t omati c.contr f t

carri age rmvgiréﬁg' %s"edg‘g?%:i“g membess ngm?ﬁe"ﬁfl a"BBh‘ﬁ%%‘i‘E‘{@s%‘é%“Fg?t y
fLom Fig. SLZmeaeamgglg 91 arig. @Iﬁ@mﬁmlﬁna%mimg%g&mblyM'wymims 76 of
the actuatin ers . N icular j.n the, e i men

88a and 88h A erble pafecl e et e ¥ 286D on

di ametrical | &M@pwawoﬁ ostuiasedgé-fdxﬁed Md—ﬁx&?elﬁ&ﬂzel@!e@ﬁds 6fthet hus

of fset by 180[ery] relative to ope a her |r of sensors 88a,
88b serves t [feURiRE slsments {7 |a§‘§G‘PWBy&‘FV M‘%Wbﬁ’i?

associ ated switch fl Aflerffie sektidg #st&n@%ﬁ@@b:ﬂﬁ&doﬁdaﬁ&ﬁﬂth@ ttdd it he
one of the other of the sensors he sensors 88 are rr&lgnte on fhe

bracket 8300ris amanged that the cangiage 36 raiged again by gengwed) fFEAL 53, where
these bracket@n@atlindthe @Eatinly 8o dnll e Jcaﬁﬁxmé&be‘iésé e 12Qd oftéfRE €. The

sensor 86 and the uppernost position indicator 87a are noreover visible in

Fig. 12. setting means 38. It is rsvfﬁatevafp!t this tp aise,the petyagipg membais ofiinathe t he

sensors 86 anghfeillpbstlonQben in Fig. 9, ra@ea&méfgy REARSH eakor ETOERIGN Ol | S,
or induction switches and the sw position i nd| cators

87 are per manwhereafigy Hetdsscaibesossiting é@lttﬂhewquwut §><§ thensgement 39 follaveng inthg 25
the natur e sof dxp&ﬂéd ot Eovauéw &b QR aeﬁﬂkm ﬁédc&ﬁag@ﬁz Sehy aaeaeﬁg%mb@&tssc al,
capaC| tive sensor sensors he nmanner Hal | gener at ors
and correspo nmtwget\stwotsemng bﬁ@g@tw%lme fU“Y inopgEsEive PQ?#IOF‘rfFGq:I’clati‘bﬁ st 8P%oul d be

pr .OVl ded. OO”RQ:@& qltyS\K’%B ﬁttehsj»eﬁl 'dgﬂﬁeaifhgﬂ%@ s@Hxé/ of ' HE (Flgs 1t dl[fﬁl%
skilled in the art gener aFl exanpl e 1 |ne t 00
i ndustri al the rotation of the dial 4. By means of position sensors correspondmg to the posmon

indicators 98 (Rig. 1) but fitted to the spokes 26 it can be ensured that passing a spoke 26

20 is only possible in the inoperative position shown in Fig. 1. The spokes are moreover
advantageously so designed and arranged that they do not impede the setting of the
segments 30 located directly thereunder.

After compietion of the setting operation the carriage 52 is brought into the
fully raised position. The knitting implements- removed at the said changeover location can

25 then be fitted again, .

The total time for the setting of the described circular knitting machine with 72
systems can be reduced substantially by the setting device according to the invention.
When using actuating motors 63, 77 customary in the trade only about a sixth of the
previous setting time is needed.”

30 A particular advantage of the invention lies in that the described setting device
48 does not have to be a fixed component of the circular knitting machine. Rather, it is
possible to fix it removably to the circular knitting machine by means of the screws 49. It
can then be mounted as required on any existing circular knitting machine to be converted



robots, transfer lines and the autonobile industry, and they do not :
therefore need'to be 30 described in nore detail. The
‘supply of electric current to the various actuating notors 63, 77 and
sensors 86, 88 is effected according to Fig. 1 by neans of lines 90. These

are connected i n known manner to plrushes 91, which contact slip
rings 92 which extend coaxially round the axis of rotation in

the centre of the circular knitting machi ne. The brushes 91 are fitted

for exanpl e ddd 62 IaUA R4l XRY, HdeS dalithAP Rl RDkhe B f‘g‘ﬁ%‘%‘?"&‘r gihi le

the slip rings 92 are connected to a sl eeve 94 strroundi 1ve
shaft 18 and?® stiable speperiiniate Rband: if raquised spitable positipn indicptogst 8 qxé serBors 99.

Figs. 14 to ffcoatzadtd Blidfa f g nmeans
38g and its coup‘dln el%mn“&lgs%ﬁﬁfqﬁo &iéygs%m%ﬂg% %&ﬁg‘%&;‘%@ng to
this  coupl F#iely in ert 9f depositionsin srhichebeseare lecated beforesthe gettingoopeatibn.bl i nd

bore 96 a a groov GRRRE W;é:gﬁgﬂgifﬁlm @gen to t he
rear end or%‘j t he set ﬁ‘lﬁg ma&%gsg%thuﬂl%@kﬁhl n ore Mﬁg‘ﬂt%’é groove 97
serve to recé&odified e msnpwkyst &mmﬁplﬁmmk%mﬂ@ammemhmm .10

o oove o7 o CERagsecm s VACuR QAN i Belledto o AR i bl

presel ect ed &nipstead oppasille] thareto and awi fined fersthison suitablshslidgle plﬂslbamﬂlaB8 "as-
Fig. 16 showgpedibin®ikdicdd uttBFR &l S88edil'30. dellfhe means in the form of cylindrical
10 studs mounted rotatably in the segments 30 can serve to set such cam system parts, acting
on the entraining elements through helically rising and falling inclined surfaces on their
peripheral sections (EP 0 694 640 Al). On rotating these studs by means of a tool the cam

system parts are displaced by the inclined surfaces and optionally additional restoring

springs. The setting device according to the invention can be used in just the same way on
15 the studs with the inclined surfaces as described above for the example of the setting
means in the form of eccentric studs. The sole difference lies in that the mechanics for the
transmitting the rotary movement of the studs to the cam system parts is different. This
moreover applies regardless of whether a changeover location free from knitting im-
pléments or a changeover location which consists of a plurality of adjacent knitﬁng
20 implements with shortened butts is provided, and/or whether two, three or more different
positions of the cam system parts and therefore of the setting means also are provided.h
Moreover it is possible in both cases, especially when small amounts of fabric have to be
made with different patterns, to allow the circular knitting machine to operate with a

permanently present changeover location, since its width needs only to amount to about 30
25 mm as a rule. .

In an alternative embodiment it would be further possible to dispense with the
sensors completely. This applies especially if the setting means 38 abut a fixed stop in the
segment 30 in both of the extreme positions spaced by 180° and therefore can only be
tuned to and fro between the two extreme positions. If the actuating members 58 are

30 coupled to the sefting means in such an embodiment in the described manner and then
tumned again, these automatically abut one of the two stops after one revolution at the
most of the actuating member 58 in a selected direction of rotation, which makes further

tuming impossible. Destruction of the actuating members or sefting means can be avoided



positions of the coupling elenents 39, 72 could equally be interchanged,

I .e. the coupling el ement 39 could be on the actuating nenber 58 and
-the coupling element 72 on the 15 setting neans 38. The
manner of operation of the described setting device 48 will now be
described in nore detail, essentially wih reference to Figs. 14 to 16 and
for the exanple of the cam system part 33 according to Fig. 3.

A precondition for setting the described circular knitting machine to a new

20 pattern, id Qalth@dcite6r R A HRMREsHS pided Fith B sHEPIRy elutchl If aitxbisihg Ny
knlttlng systens are set : |nanew OSII.H?% is t ecreatlon |nthe
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1 di fection, as where
the setting d@n@é@@@@&ﬁ?&ﬁ@é@mmpw sssogiated aridy fhe setting TReaps Bot o

preferably s quagl fcatal Nalgih dofifasPinthofoshibn chictipoding! (ke flsemiianasy

plate 23 and nove I n exact synchronismand with the sane
peri pher al sdeéﬁsemhwmﬂﬁsbpe@(bﬁﬁ&cwg el fetting mepnscap ogly by

| ways
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3. In circular knhirtting machines with cam
system 10 ptp&rce@evm@hthcamhealpgatl%@fsthﬁ easheyatemy Pagth in depsudente o &+t at e of

e o1 00 bR SHEN Sarddd it simpte o &fidaAlufopbddfe R2A, Wi SO Over
| ocation is nBr Necess setting device 48 1s
aligned with oeessadfy to Imowsagwbnm posi®nttihe ¢ren sysfenrcnags) agsljor the actuating members

had been before the beginning of the setting operation. Here also the actuating motors for

the actuating members need only be switched on for as long as correspond to a full

15 revolution of the actuating members to produce a defined starting position. A difference
from the embodiments according to Figs. 1 to 16 consists only to the extent that in the last
described case the actuating motors need to be in the form of reversing motors, while in
the first described case the motors can always be rotated in the same direction. Apart from
this, it will be obvious that the movement of the actuating members required in the

20 particular case and the transmission of the movement of the actuating members to the cam
system parts can be effected with numerous means other than those described, while the
nature of the coupling elements o 'be brought into engagement can be chosen quite
differently in dependence on the specific case. The same applies to the sensing means with
which the various positions of the actuating members are sensed, i.e. in particular the

25 switch flags 76 and the associated sensors 88.

Furthermore, it is clear that the setting device 48 according to the inveantion
can be used also and/or solely for setting the cylinder cam system 6, whose cam system
parts are equipped with suitable setting means. In this case it would for example merely
be necessary so to arrange the setting device 48 in Fig. 1 that the axes 67 (Fig. 6) of the

30 actuating members are arranged horizontally instead of vertically and for the carriage 52
also to be movably horizontally, so that it can be firstly be lowered vertically and then
shifted horizontally and radially in the direction of the cylinder cam system. As in the case

of setting the dial cam system, more or less than four actuating members could be



‘common rotation of the diial 4 and the support plate 23 and is stopped
there. This can be effected in that a pushbutton switch present as a
rule in circular knitting machines for the so-called creep node is
actuated for exanple. In addition markers in the formof position
indicators 98 (Fig. 1) can be applied tg?t he support plate 23, the dial 4,
the needle 5 cylinder 2 or another rotdfable part, which indicate in
conjunction with a positionally fixed mar ker when t he changeover

| ocation or gtdigs I xact t he
cam system %ougqggbﬁﬁ%@%gﬁ&gﬁ?h& O%CAIEQ qm? %%s%#ggé ?Iigreoeer we‘glﬂl
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in a circui ;@h%ﬁ% g“&’[%e pusﬁ%bu %&Q%l% or another switch that the
setting device 48 |Ewﬁmmrauﬂlsawsi§v!cabdgmeaemppbnmzaaethmﬁ§emn . next
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I5 outside can be dispensed with. Finally it will be understood that the various features can

also be used in combinations other than those illustrated and described.



as the current angul ar setting of the pins 73 all ows—and—as—+s

schematically indicated in 25 Figs. 14 to 16 for 38 of
‘one of the cam systemparts 33. There are two lemmmlmﬂllgjﬁmf t he
pin 73 is correctly aligned with the groove 97 of the associ ate

coupling el ement 39 of the setting nmeang38, it enters therein and t he
actuati ng nmenber 58 attains its |owernmost position (Fig. 16). Since
only-a single such, defined coupling position is preferably possible,
the two coupling elenments 39, 72 assunme a defined 30 position relative to
one another in this position. Accordingly the rotational position of the.
actuating nenber 58 which can be sensed with the aid of the associ ated
switch fl ag GBAIMS and the associ ated sensors 88a, b (Fig. 12) is at the
sane time an unanbi guous neasure of the rotary position of the cam
systempart 33. To this end the pin 73 preferably fits

- 13 - 1V chicidadi@iidg M@chﬁiﬁ(lﬁ& dt MdaSt’ Gha FRst iphrt il the FOADYLa Catriba (2 AP
coupling position., Lf however theg pin 73 is not corre tIy allgned W th
t he associ at'éﬂ“@r%‘ﬁ" (3-1@)3‘1*1@{1%&9536??0941934%" ot f 3L of t he
cam system pgs aﬁct&é&w&x&b&ﬁ agqy, c@&gﬂﬁﬁg&% iRl ge@kisi(3g of the
carriage 52 and |s then gradual | y rai sed I'n the frame 53 against the force
of the assocflisiibuted abouf the axis () V%@fhﬂd’(@ingms%ﬁt Ieast enepdiustable cam systera PR we s t

car 11 dge_ROSt 8% solli SubR HRARISS) dsociaedRASSHH, TuchROAUP A i 1aibne

menbers 58 are nounted axrally sl dabl e in the assocl ate
of the two parts about the axis (1) and a setting device (48) which can be aligned with the .

cam system groups and which includes at least one actuating member (58) adapted to

adjust the cam system parts (32, 33) in accordance with a pattern and means (77-82) for ,,
moving the actuating member (58) into at least an operative position and an inoperative :'

10 position, characterized in that the setting means (38) and the actuating member (58)
comprise coupling elements (39, 72) associated with one another, which can be brought“
into engagement with one another in a defined oouplmg posmon after alignment of the
setting device (48) with one of the cam system groups (30) by movement of the actuating
member (58) into the operative position, and in that the setting device (48) comprises

15 means (60-63) for setting each cam system part (32, 33) by movement of the actuating
member (58) after the coupling has been made.

2. A circular knitting machine according to claim 1, characterized in that each cam systém
group (30) has a plurality of adjustable cam system parts (32, 33) and the setting device
20 (48) is'pm\;ided with a corresponding number of actuating members (58).

3. A circular knitting machine according to claim 1 or 2, characterized in that the setting

device (48) consists of a removably attached assembly.

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

comprises a support ring (23) coaxial with the axis (1) and arranged above the carrier (2,
4), for mounting the setting device (48).



drive sl eeves 60. In order to achieve latching of the-pin
73 located in the position according to

_ ) Fig. 15 into the groove 97,

the associated actuating notor 63 (Fig. 12) is svvitchﬂw l"Hﬂl | |E t he

carriage 52 has been fully lowered. The associated driM A t he
e

actuating menber 58 therewith are caused,fo rotate, whereby the pin 73 -
slides on the rear end 36 of the setting neans 38, until it reaches
t he groove 97 and then snaps into this under the force of the heli cal

spring 74 (F5.gA chjular IBRGACHENIdeNBcOMEP fosctid Olchlid@eRe ] that the AREHRLH NY

menbers 58 ppesent are operated when necessary in a simlar way, until all
pairs 15 of&‘(?zm‘i’ﬁ’g&éﬁ@}rﬁ‘ﬂt‘g"WWWMMW%%%Weidfﬂﬁ)engagenent
wi th one another in the coupling position defined by the pins 73 and

t he grooves 97 ] Al t hough the positioni ng not ors 63 could

basi cal |y be®sdicietieduiting BYAghiterASeRIAIng to any qfshaims | 193, charagierized ip that the
oot %, e oG 554 S il 98 LB, L)

actuation of pushbutton swtches or el i's operati
takes place $§ acatingfaembes (38) ismepmponens mounted sotatably inthe gesting davice 44)and| y

for all actUshich@adBORIENSd afixially with ik nt, by use of suitable switches.
These coul d for exanple be in t:f'ue formof limt swi tches and be so

arranged in a general control circuit of the setting device 48, that they

are autonati galsl Mfresiif § P]-Iag j I S e sition
and in the exi s.qgér%gn% orﬁ%é\mkgggﬁﬂg e #3§'§EC |V§"%%§I‘$ﬁd’“°
posi ti on, 1ok fhejcqupling elementd (39) is hbore 1%) withsomidiat gmiown@Zpfori8hin the stting
swi tched of f ' ; . T, e sarw. precondjtions fqr
Setting the Gaar(8) or e scyating member (soy 1§ EGRSSAhntil SREA A BiEs
coupl i ng posifeimgd®on the actwtingqimbabdr (R)swithd it nieany GBpAm fittieg wothel Bbieng

menbers 58 w : i . sape S, .nanely t actuating notors 63
whi ch are (é&' w&geagh@zggjp‘?réﬁﬁtbné pt"h%ﬂgg'&“ﬁéﬁﬂf(ﬁﬁ%qvfggl)posi tion, that the
setting neans 38 coupl ed thereto 30 and connected positively at |least in
t he directko [ lon are, turned.in one the, ot her .. direction
of rotati (%?1 rgl‘%l‘ gll;c?‘%atgg‘flﬁb fhachige pecording ‘Ss@aé%?ﬁr %ﬂ-{]fh‘i“ﬁc‘frtfﬁ? 1 fhat e e ranner
as nust actuaikgemprhizes €58)iemotriel addllyatidably rhbssttingofivioe (48) gk et 00! S

for setting the cam syst parts 32, 33 are used for manual setting.
The switch fltg@cseo%s %‘EF @ggnsors 88a, b can be

i ned

9. A circular knitting machine according to any of claims 6 to 8, characterized in that the
20 means for moving the actuating member (58) is a drive sleeve (60) mounted rotatably in
the setting device (48), in which the actuating member (58) is arranged axially stidable bt

not rotatable relatively, and an actuating motor for rotating the drive sleeve (60).

10. A circular knitting machine according to any of claims 4 to 9, characterized in that the

25 setting-device (48) includes a base plate (56) which can be mounted on the support plate
(23), and has guide rods (51), and a carriage (52) mounted slidably on the guide rods
(51), on which carriage (52) are mounted the actuating member (58) and the means
(60-63) for moving it. |

30 11. A circular knitting machine according to any of claims 1 to 10, characterized in that

the setting device (48) is provided with means for detecting the position of the cam system
part (32, 33).



- 14 - §l§dtftao35ggﬁ or the respectlve itions for the

actuating ne correspondin Mﬂ‘i’”i’ ,

‘A particul arI Hﬂw of the various cycle " nt is then
as |

achieved if, d| ment, each of the cam system parts 32, 33 can
only assume 5 two defined positions, whi£h correspond to two defi ned
settings of the setting neans 38 of fset fromone another by 180[err].
Such a control is shown schematically in Figs. 14 to 16, wherein the
cam system pgy ta 3&&4&!&%@%&%%@%&%%%@1 Mdz&i folthdt thd PESOr @
position 33a shifted to the right, shown in Frg. 15 in broken lines, which
corresponds F’é“ﬂe at leasheag $ensop ( %P PHer dxtecting Greposition obthe aetuasing mraceheg h
180[err]. gver the two sensors 88a, b 10 are arranged at such a |evel

t hat they can e excited by a switch flag 76 of an actuating menber 58
only when its pin 73 is fully latched into the groove 72. On the other hand

the FNIP" R clifflac Bithf oML (PORI 1RLBALERRY it Ll 1

p05|t|onsthat they are ways t nex0|te

t he actuati n@ﬁﬁﬂb@pnmmmgmmﬁwés assocmt@s‘stm&smer@&,tme tvvo
rotational positions which are associated with the defined positions 15 of
the eccentric pins 40 on reaching the two end positions of the cam systens
part 33. If 14, Ammmmmdﬁnemﬂmeowoﬁmangmmemm Fig.

15 for exarrp]tge ca&@e% (i%tsﬁg s%&:o:t plate (23) are rotatable and the cam system groups (30)
10  are arranged stationary in the machine frame,

60f

15. A circular knitting machine according to claim 14, characterized in that it comprises
means (98, 99) for detecting the angular position of the carrier (2, 4) and the support plate
(23) relative to the machine frame.

5
16. A setting device for setting cam system parts (32, 33) on a circular knitting machine,

characterized in that it is formed according to one or more of claims 1 to 15.



i76 1s |l ocated outside the outside the range of action of the sensor 88a,
‘Wwhi ch senses the | eft position of the switch flag 76 in Fig. 15. Since
nei ther the sensor 88a nor the sensor 88b signals the presence of a
switch flag 76 in this position, the absence of such a signal 20 on
reachi ng the deepest carriage position can be used as an indication that

the two coupling elenents 39, 72 haeg-not |atched together. This
could lead in an autonatic control to switching on the correspondi ng
actuating notor 63, which begins to turn the actuating nenber 38,

until it is i F%%E-éﬁtmm NYACHINEO YR SRENIANG PECHFMFORNIFS AMI5 | n

br oken | i nes, FEYTR BA®The sensor 88a does not however respond. Rat her,
this responds 25 only when the coupling elenment 72 has snapped fully into
the coupling ABSFBRACI3O in accordance with Fig. 16 and thus inforns
the electric circuit that the coupling operation is conpl et e.

If the setting neans 38 in Figs. 14 to 16 were to be in a position rotated

through 180, the il | UBteriateatiorclapkitng crtutardmiting’mydhitecdvit & R4l cyiaiden(2) n

w t hout additiopal .3 rotation. Co ondi.ngly a,coupling e]enent 72
which is |oc a%&gﬂﬁ FPﬁS‘)I A §Ystsm Hﬂgf E‘”c'ate‘g#ﬁ‘ef"ﬁg‘e‘ﬁgﬁ‘ ?‘?QFP&W@Q‘FFB‘I‘?

r ot alt ed thr oulgcb]:nkﬁaaﬁh eth phty (ﬁﬁp‘:‘maﬁrﬁﬁhl : w'etﬂliefEt'aaly agjﬂxstsﬁilé by :&tﬂ&bh 1€ eccbiftrié stuaed

until it can ch intq the.coypling. el epent . In each case it is
possible to mS% aggpetated thetcyifh, 1he ApitineRachine morepyer oogprisas dn pecopdsay i n
af t1 gr | over 5 n@etwith the inveide a%tih$) 86/i@!(48) which includes actuating members (58) for the

o i eccentric pins (38), wherein the actuating members (58) and the eccentric pins (38) are

provided with coupling elements (39, 72}, which can be brought into engagemént with one
another in a defined coupling position. The setting of the cam system parts (32, 33) is
effected in that the actuating members (58) are moved suitably after producing the

10 coupling position. The invention further relates to a setting device for this purpose, whicﬁ

£an attached removably to the circular knitting machine.

FIGURE 4
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nodern m croprocessors or sequence controllers, so that the coupling
positions are firstly produced sinultaneously for all four actuating -
‘menbers 58 and then the set-point positions are produced

si mul t aneously in dependence on the pattern. It is an advantage that it is
entirely immaterial in which position the setting neans 38 and/or the
actuating nmenbers 30 58 are before begidflizng the setting operation, while

arbitrary internmedi ate positions bet ween the two positi-ons shown in
Fig. 15 are possible. Shoul d one of the coupling el enents
72 not latch into a correspondi ng coupling el ement 39 for any reason
there is a fault, which is recognised in that neither of the two

- 16 - sensors 88a, b issues a positi signal induced by the
corresponding switch flag 76. An al ar gnal can be issued in this
case, which indicates the fault to the operator. I n order
that the coupling operation shall also fungt§on reli when t he axes

67 (Fig. 6) of the actuating nenbers 5 - i deal | oaxial with the
setting neans 38, 5 the secti: (FY. thée act 'ng nbers 58
are preferably sufficiently thig/o : redM y flexible
material. They can then bend a G n oi nt under the
action of the wedge-forned |.e % n | owes"eflds of the

coupling elenents 72 and thergb eyert ead to relliable latching -in
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After the setting of the camsystemgroup 30 in accordance with the pattern
it 10 is arranged that the carriage 52 i's rairsed agai n by renewed actuati on
-of- the switch controlling the actuating nmotor 77 and the actuating
menbers 58 are lifted out of the setting neans 38. It is sufficient
for this to raise the actuating nenber%wgé into the . i nternedi ate
position seen in Fig. 5, detectable by ns of the sensor 87b (Fig. 6),
whereafter the described setting routine i? arried_out for the segnent 30
following in the 15 direction of rotation'gf the Dal 4. Rai si ng the
carriage 52 or, the actuating nmenbers 58 bet wegn two setting operations
into the fully inoperative posiNNNSHRNSOANUENENNRIASL necessary
when the setting device 48 hasfto pass one of the gpokes 26} (Figs. 1, 5)
during the rotation of the dial 4. By neans off position sensors

corresponding to the position p y oy cay O IF G 1 /bt fitted to the
ﬁ,‘ .//MW only possible
A\) ¢ ~~TIE SPUKES dr gy noreover
oA Y abatEs

spokes 26 it can be ensured t
in the inoperative position s

advant ageously so desi gned ang/of zas at - t hey S not | npede the setting
of the segnents 30 | ocat®d directly thereundgr. . 23

After conpletion of the setting operation the ri\age is brought into

t he fully raised positi -t } ved at the
sai d changeover | ocation can A _
The total time for the setting of the Ta Ligr knitting machine
wth 72 systens can be reduced}isgbist N vy RBylft he setting -device
according to the invention. Wign jusi g agt vatdng-retor$) 63, 77
customary in the trade only about a s h @& the . previ ous setting
time is needed. 30 A p tHarr-advant]a] i lhvent i on

o —

lies in that the described setting deyi 48 do
fi xed conponent of the circular knittindg pachi ne. Ratjh
possible to fix it removably 2 & The—e ar knitting
the screws 49. It can then be fodnted _as requitr
circular knitting machi ne t§5be—<convedt dd

not haveA%P be a

r, it is
chi ne by ans of
on any”exi sting
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- 17- and be used in the described way, insofar as the circul ar
knitting nmachine’is provided with a suitable support plate 23 and if
-required suitable position indicators 98 and sensors 99. In contrast to
known machi nes the setting of the cam system parts 32, 33 can take pl ace
entirely independent of the position in which they are |ocated before the
setting operation. 5 The invention is not limted to the
descri bed enbodi nent, which can be apt2fied in many ways. For exanpl e
it is possible.to use the actuating nenbers 58 al so on cam system parts
whi ch are slidably nmounted perpendicular to the knitting inplenents 5,
instead of parallel thereto and are fixed for Whis on suitably slidable
pi ns havi ng radi al entrai ni ng devi ces gurded™ n the segnents 30.
Setting neans in the formof cylindrical 10 studs nounted rotatably in the
segnents 30 can serve to set such cam system parts, acting on the
entraining-el enments through helically risig@ and fallkﬁ% i nclined surfaces
on their peri pheral sections (EP 0 694 640 Al). rotating these
studs by nmeans of a tool the cam systfem parts are Hisplaced by the
inclined surfaces and optionally additiondl restoring springs. The
setting device according to the invention'can be used {n just the sane way
on 15 the studs with the inclined ?Jrfaces as descri He? above for the
r

exanpl e of the setting means i the formof eccentrfi-c studs. The -sole
difference lies in that the mechaniqs for the  trangmtting the rotary

nmovenent of the studs to the camsystem pdrisgisfHifferent. This
nor eover applies regardl ess of whether a rilocation free from
knitting im '
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pl ements or a changeover |ocation which consists of a plurality of adjacent
knitting 20 inplenents with shortened butts is provided, and/or whether
‘two, three or nore different positions of the cam system parts and
therefore of the setting means al so are provided. Moreover it is
possible in both cases, especially whensgfml| amounts of fabric have to be -
made with different patterns, to allow the circular knitting machine to
operate with a permanent|ly present change r location, since its

wi dt h needs only to anobunt to about 39 25} mm a rule.

In an alternative enbodi nent it woul ge rther p055|ble to dispense with -

t he. sensors Ccofful \ﬁ i PPN e I ng nmeans
38 abut a fixed stopj b \ngiﬁggn£B§S§%N f \QE ex me
posi ti ons spaced by i tﬁk{ re c tehed\Np and fro

bet ween the two extrfrfe pdsitijons. If fhe dctpati menber$ 5 e 30
coupled to the settifjd negns ifn such endiod qﬁgz in the descfilpF@ nmanner
and t hen turnfgd agqi n, {t hese abut one ¥ [t wo stops
after one revolutionjjgt the : 1 =N a
sel ected directi onXpj| |r ot gti o, i [hg
i mpossi bl e. Destrudt|ign of} the arfE coBiSbe
avoi ded - tHhatt BT T5S~76
provided with a slippfitng dl utg¢h ~—59
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means |ie against the said stop and are therefore all |located as are the
cam system parts coupled thereto in the sane starting position, selected
'setting elenents 38 can be turned by turning the actuating nenbers in
the opposite direction, until they abut the other of the 5 tw stops, the
slipping clutches act and the associ at edg gam system parts therefore assune
a second defined position. The cam system parts associated with the setting

means not turned backwards renmain in contrast in the position .
corresponding to the first named stop. In this enbodi nent al so, in that
the actuating nmenbers and setting neans can only be brought into

engagenent with one another in a defined coupling position, it is possible
to 10 produce the one or the other position of the camsystemparts in

dependence on a predeterm ned pattern with sinple and automatically
operabl e means, without it being necessary to know in which position
the cam system parts and/or the actuating nenbers had been before the

begi nni ng of the setting eperatjon. re al so the actuating notors for
g Pg S

t he actuating nmenbers nee odl itched on for as ﬁEﬁg‘ corgﬁspond to
a full 15 revolution of the actuating nenbers to proddce giz;hin

starting position. A difference fromthe enbodi mnents according to
Figs. 1 to 16 consists onlygé)the extent that in the | ast descri bed
case the actuating notors négd to be i.n the formof reversing notors, while
in the first described\case the notors can al ways ot at in the
sane direction. Apart $ om thisgmt will be obviousf that tie novenent
of the actuating nenbe requy in the 20 particular jcage d the
transm ssi on of the novinent ypf @ he aetuati ng menbers to [t hd €am

system parts can be effecte I tHY N rous neans ot her thgmjthose

descri bed, while the ur oiﬂﬂhe coupling el nt
i nto engagenent can be Eﬂﬁs quitt e differentlyAin

tt 0 br ought
gpendgnce on the

specific case. The sane appl ASIHIO t!e sensi ng neansdﬁfth ' whi ch t he
various positions of th t : ers are sensed: «i— .an-ﬁarticular
the -25 switch flags 76 tiyd.associ at ed sensors 88.

Furthernore, it is clear t +8d device 48 corydiing to the

i nvention can be used/jal 44 and/or solely for tti the cylinder
cam system 6, whose cam syst{gm parts are equi pped (i h suitable

setting neans. In this case it uld for exanple nerely




be necessary so to arrange the setting deviee 48 in Fig. 1 that the axes 67
(Fig. 6) of the 30 actuating nenbers are arranged horizontal 'y instead
‘of vertically and for the carri-age 52 al so to be novably
horizontally, so that it can be firstly be lowered vertically and then
shifted horizontally and radially i.n7/he direction of the cylinder cam
system As in the case of setting the dial camsystem nore or |ess
than four acttuating nmenbers coul-d be : :

- 19 - provi ded in depenadence—on—the—nunher of cam systemparts to be
set. Moreover it would be possible so to fo\ the setting device 48
that the cam systemparts d@f nore than one cam system group 30 coul d be
set simultaneously. } Furthernore Rt is possible to drive the
support plate 23 otherw sefthan 5 synchronousl § with the dial 4. For

i

exanple the drive for the fupport plate 23 coul d e st opped during

nor mal producti dhgeperatiql, in that the pinion 2§ i s uncoupl ed manual |y

or automatically fromthe ffeeth of the support pldte 23. The pinion 24 in
Fig. 1 could be fixed dn the drive shaft 12 fdy this by means of a
fixing screw and when requijred be shifted axiajly thereon in one or the
ot her direction. However, tjhe described cycleof{® novenent offers the

particul ar advantage that filhe conple
out fully automatically infa si
desi gned that al

sloe can be carried-

a contrg circuit is so
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existing cam system groups 30 are presented and set one after the. other
after actuation of a start switch. Mreover the setting device ecould’
-have its own current supply e.g. in the formof a battery or the like,
and all neans needed for its control, so_that control fromthe 15 outside
can be di spensed with. Finally it wilI8/8é understood that the various

features can al so be used in conmbinations other thanm those illustrated
and descri bed. ' nitting rnachine with at
| east one first part in the gf/ormof a carrier (2, havi ng knitting

i npl enents (3, 5) and an axi , art infthe formof a cam
system (6, 7) associated w the carrier (23 4), c ri sing cam system
groups (30) di stributed wout the axis (i), whi cf} each conpri.se at

| east one adjustable camsygqiémpart 5 (32, [33) and settgeg means ( 38)

associ ated therewith, neans {f}4) for rotating at |lea
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of the two parts about the axis (1) and a setting device (48) which can be
allgned wi-th the =~ cam system groups and which includes at |east one
actuating nmenber (58) adapted to adj ust the cam systemparts (32, 33)
in accordance with a pattern and nmeans (77-82) for novi ng .t he actuati ng
menber (58) into at | east an operative position and an inoperative 10
position, characterized in that the Sett%j¥% means (38) and the actuating

menber (58) . conprise coupling ele (39, 72) associated with one
anot her, which can be brought into engagenent with one another in a
defined coupling position, after alignnent of the setting device (48)

with one of the cam system groups (30) by novenent of tlgyactuating

menber (58) into the operatiye pasgfion, and in that th etting device
(48) conprises 15 neans (GOFﬁafgﬁar setting each cam sygtem part (32, 33)
by novenent of the actuating er (58) after the/fcoupling has been

made. 2. Acircular khitting chine according t/0 claim1,
characterized in that_each chm syste : grupn (3Q) has.a plurality of

adj ust abl e cam syst en i ONMI8) i s
provided with a corrgs N a \ 3.
A circular knitting n { . ; fzed in
that the setting : a renovably attacijed
assenbl y. 25 4. A ar : Ing according to any ¢f clains |
to 3, charact? i i it onpriseq a support ring (2§) coaxia
wth the axis ?1) an ged he carrijer (2, 4), f-@r nounting

the setting device (
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21 ° 5. A-circular knitting machine according-to claim4,
characterized in that the carrier is in the formof a dial (4) and the
support ring (23) is arranged above the dial (4). 6. A circular
knitting machi ne according to any of clainms 1 to 5, characterized in that
the 5 setting nmeans (38) consists of Qﬁz%g rotatably nmounted in the cam
system group (30) and the actuating er (58) is a conmponent nounted
rotatably in the setting device (48) and whi-ch can be aligned coaxially
with the pin. 7. A circular knitting machi ne according to any of
claims 1 to 6, characterized in that one 10 of the coupling elenents (39)
is a bore (96) with a radial groove (97) fornmed in the setting nmeans
(38) or the actuating nenber (58) and the other coupling elenent (72) is a
shank formed on the actuating nmenber (58) or the setting neans (38)
and fitting in the bore (96), wth a radially projecting pin (73)
fitting in the groove (97). :




~

15 .8. Acircular knitting machine according to claim6 or 7, characterized
in that the actuating nenber (58) is nounted axially slidably in the
setting device (48) against the force of a spring (74). 9. A
circular knitting machine according to any of clains 6 to 8, characterized
in that the 20 neans for noving the actuating nenber (58) is a drive

sl eeve (60) nounted rotatably in ¥HdZetting device (48), in which

t he actuating nmenber (58) is arranged axially slidable but not
rotatable relatively, and an actuating notor for rotating the drive sl eeve
(60). 10. A circular knitting machine according to any of clains 4
to 9, characterized in that the 25 setting-device (48) includes a base

pl ate (50) which can be nmounted on the support plate (23), and has
gui de rods (51), and a carriage (52) nmounted slidably on the guide rods
(51), on which carriage (52) are nmounted the actuating nmenber (58) and the
nmeans (60-63) for noving it. 30 11. A circular knitting machine
according to any of clainms 1 to 10, characterized in that the setting
device (48) is provided with neans for detectin§8the position of the cam
system part (32, 33).
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22 .12. A circular knitting machine according to claim 11, characterized in
t hat” t-he nmeans include at | east one sensor (88a, b) for detecting the

position of the actuating nenber (58). 13. A circular knitting nmachi ne
according to claim 12, characterized in that a swtch flag (76) fitted on
the actuating nmenber (58) is associatedmibh the sensor (88a, b). 14. A

circular knitting machine according to any of clains 1 to 13, characterized
in that the carrier (2, 4) and the support plate (23) are rotatable and the
cam system groups (30) are arranged stationary in the machine frane. 15.
A circular knitting machine according to claim14, characterized in that it
conpri ses neans (98, 99) for detecting the angular position of the carrier
(2, 4) and the support plate (23) relative to the machine frame. 16. A
setting device for setting camsystemparts (32,33) having coupling
el ements (39) of a circular knitting machine according to claim1,
conprising at |east one actuating nenber (58) adapted to adjust 'the cam
system parts (32,33) in accordance with a paggeyn and neans (77-82) for
nmovi ng the actuating menber (58) i88& at | eas{ an operative position and an
i noperative position,
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characterized in that the actuating menber (58) conprises a coupling
el enent (72y—associated with said coupling el ement (39) of said cam system

part (.32, 3 ‘m means (39,72) can be kppughteireplecemnefidd®eht
wi th one aa@m‘ m‘m‘m&uf ed coupling position by novenent of, the
actuating er {58) i ntd the operative position when tqne} self"tl n@ cf’evi ce
I-s in alignment with one of said cam s'l?stem parts 83? 33), and in that
means (60-63) are provided for setting said cam system part (32,33) hy

nmovenent of2. Wé@u&ﬁﬂk&ﬁn&gmvhhbecco@cﬁ@ toarllaimr 114 klarantarisbd ngthitdbe peamsg nade.
17.7 A setty, it h
pl ural ;s'?y opg%%?ggatgf%‘%cs%engg ‘%)%fh‘f%ﬁ)%g“ L}%Em?\ggg&%;spec |véé£t%%ulral | ?)S/ gf

cam systenfSBhrts (32,33). 18. A setting device according to claim 16 or
17, characterized that it is designed such that it can be renovably
attached to said knitting nachi ne. 19. A setting device according to one
of clains 1% A cirgiflar knfitingmachidemecbriingto ¢hie B tchaméteripednimtbata ¢8igh flag a

conponent £ §haPhy el HALES member (58) is associated with the sensor (88, b).

14. A circular knitting machine according to any of claims 1 to 13, characterized in that
“the carrier (2,.4) and the support plate (23) are rotatable and the cam system groups (30)
are arranged stationary in the machine frame.

15. A circular knitting machine according to claim 14, characterized in that it comprises
S means (98, 99) for detecting the angular position of the carrier (2, 4) and the support plate

(23) relative to the machine frame.

16. A setting device for setting cam system parts (32,33) having coupling elements (39) of a
circular knitting machine according to claim 1, comprising at least one actuating member (58)
adapted to adjust the cam system parts (32,33) in accordance with a pattern and means (77-82) for
moving the actuating member (58) into at least an operative position and an inoperative position,
characterized in that the actuating member (58) comprises a coupling element (72) associated with
said coupling element (39) of said cam system part (32,33) which coupling means (39,72) can be
brought into engagement with one another in a defined coupling position by movement of fhe
actuating member (58) into the operative position when the setting device is in alignment with one
of said cam system parts (32,33), and in that means (60-63) are provided for setting said cam
system part (32,33) by movement of the actuating member (58) after the coupling has being made.

17. A setting device according to claim 16, characterized in that it has a plurality of actuating
members (58) for adjusting a respective plurality of cam system parts (32,33).
18. A setting device according to claim 16 or 17, characterized that it is designed such that it can

be removably attached to said knitting machine.

19. A setting device according to one of claims 16 to 18, characterized that the actuating member
(58) is a component rotatably mounted.
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