10

15

20

25

30

4604006~ 0

{ov relorenie

Knifting machine and control jack therefor

This invention relates to a knitting machine of the kind set out in the pre--
characterizing part of claim 1 and a control jack for controlling the same.

In order to implement the so-called three-path technique, i.e. an arbitrary
selection of all knitting needies for knit, tuck and miss at a knitting systeni, numerous
pattern devices are already known. These consist essentially of cam system parts forming
knit, tuck and miss tracks and mechanical, electronic or electromagnetic control means, by
means of which the knitting implements are distributed to these tracks.

In most knitting machines which are alteady known, which are designed for a
three-path technique, either a substantial increase in the system width and/or a comparati-
vely expensive construction of the patternt devices or the associated needles or jack has to
be accepted. Thus for example a knitting machine is known (DE 3 739 924 Al) in which
the control jacks associated with the knitting needles firstly have to be distributed at a first

.selector station in accordance with a pattern to a miss track and to a cam system track

leading to the tuck position and then in a second s¢lector station be left in accordance with
the pattern in the tuck track or diverted into a knit track. Against the advautage that
knitting needles and control jacks well-tried in practice can be used, there is the dis-
advantage that the double selection involves substantially doubling the system width,
which means a large loss in performance on account of the small number of systems in
any case possible, e.g. 48 systems with a needle cylinder diameter of 30", This dis-
advantage can indeed be avoided by a likewise known circular knitting machine

(DE 4 007 253 C2), which makes the three-path tcchnique possible without substantial
system widening compared with the usual two-path technique. However such a knitting
machine requires the use of special knitting needles with at least two pivotable control
butts each instead of the generally used latch or slide needles, which is undesirable fo.r
reasons of cost.

Similar problems have arisen in the attempts to makc other known selector
devices previously used only for the twa-path technique usahle for the three-path techni-
que. This applies for example to known selector devices (DE 3 712 673 CI) in which
control jacks in the form of single atm levers are associated with the knitting needles and
serve simultaneously as control clcmonts aud needle push-jacks. These control jacks are
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biusexd radially outwards by springs fitted in their backs, into a raise position and have to
be swung on to the control magnet, which lics radially inside the necdle circle, against the
spring force before rcacliing the selection station, by means of a special presser race,
which acts on rocking butts of the control jacks, in order thercby to lower the controllable

raising buits into the needle tricks, i.e. swing them out into the working range of the cam

. system races. If such a selector device is used to make a double selection station, in that

for example a second, corresponding selector device is arranged where the needles reach
the tuck position, a second presser cam system part must be associated with this second
selector device, in order to swing the control jacks running in the tuck position away from
the corresponding raisc part and apply them to a sccond control magnet. This second
presser cam system part does indeed not double the system width as in the first cited
knitting machincs, but has the result that in no case can 60, 64 or 72 systems be fitted
round the periphery of a circular knitting machine with a needle cylinder diameter of 30",
which is desirable for patterning reasons. In still further known knitting machines of this
kind (DE-AS 1 760 405), which are also provided with control jacks in the form of single
arm levers, each having a controllable raising butt, there is indeed the advantage that these
already assume a positioﬁ on reaching the tuck position which makes the use of a presser
cam system part for the second control magnet unnccessary. A disadvantage with this
solution is however the fact that the control jacks either each have to be provided on both
sides with a spring or when using only one spring disposcd on the front side of the control
jacks, an additional tensioning cam system part is needed for this, which results in a
corresponding unfavourable system widening as docs a presser cam system part for the
control jacks. |

Pinally a kn'itl'ing machine of the type initially recited has already been made
known (DE 3 541 171 C2), in which the contrel jack is formed as a two-armed lever,
where thie one lever arm comprises the armature surface for the control magnet and the
other lever arm comprises a rocking butt cooperating with a presser cam system part and a
controllable raising bull cooperating with raise races. The control magnet is located in this
case on the front side of the control! jacks. The pattern device developed as & whole for
the particular case of « flat knitting machine is of comparatively complex construction.
The control jacks serve only us control elements but not as needle push-jacks. Only a
pre-selection is effected by them and the control magnet while the transfer of the needles

into the tuck or knit position is cffected with other means and at a location lying after the
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double selector station. The double selection is here effected in that all control jacks are
applicd o the control magnet at the first selector station by means of a presser. cam, in
order to select needles which are to be mised to a knitting position by pattetn-based
control of the control magnet, while the other needles are held deflected by an associated
retaining pole against the forces of the springs, until they reach the second selector
station, where 4 selection is made hetween the needles which are to be raised into a tuck
position or which shall remain in a non-knitting position. The controllable raising butts in
each case effect 6nly a comparatively short lift of the control jacks, while the actual
separation of the contro} jacks selected to kait, tuck and miss is effected in each case by
means of an additionally present, sccond; non-controllable raising butt, which is formed
on the lever arm of each control jack with the armature surface and always assumes a
raise position regardless of the position of the controllable raising but.

Such a selector device accordingly does not only involve a substantial increase
in the system width and in the expense of construction but also does not operate with
sufficient reliabilicy, at least when uscd on circular knitting machines. Since the c;)ntrol
jacks are held tight between the two selector stations solcly by the holding magnet, it is
not possible reliably to avoid the control jacks dropping uncontrollably off the hold
magnet because of the action of the springs, therefore causing pattern faults, when
vibration unavoidably occurs in rapidly running circular kmitting machines.

The invention is accordingly based on the object of so designing the knitting
machine of the kind initially specified that its selector device is also suitable for fast
running circular knitting machines, in which implementation of the three-path technique
does not require substantial increase in the system width compared with the ordinary
two-path technique and'which is constructionally simple. Moreover control jacks suitable
for such a knitting machine are to be provided.

The characterizing features of claims 1 and 17 serve to meet this object.

The invention rests on the surprising recognition that, in order to solve the
described problems, il is essentially only necessary to invert the selection prix;ciple
underlying the control jacks of the type defined, i.e. so to provide the control that the
control jacks assume their raise position and not their pass position when they lie on the
magnet. This is easy to implement in that the controliable raising butt is provided on the
lever arm with the armature surface, instead of on the lever arm with the rocking butt and

the second, non-controllable raising butt is dispensed with. It is moreover possible through
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this 10 use the control jacks in a manner known per sc simultancously as control elements
and as needle push-jacks. The desired three-path technique can therefore be realised with
means which are constructionally very simplc, operate reliably even at high working
speeds and can be made with a small system width,

Further advantageous features of the invention appear from the dependent
claims.

The invention will now be cxplained in more detail in conjunction with the
accompanying drawings of an embodiment, in which:

Fig. 1 is a highly schematic radial, vertical section through a circular knitting
machine in the reglon of a selector device; .

Fig. 2 is a schematic front view of two adjacent cam systems, seen from the
side of the needle cylinder of the circular knitting machine according to Fig. 1;

Fig. 3 shows a knitting necdle and a control jack in accordance with the
invention associated therewith;

Fig. 4 is a plan view of adjacent presser cam systems parts of the cam systems
according to Fig. 2;

Figs. 5 to 7 show radial vertical sections schematically, similar to Fig. 1,
along the lincs V-V to VII-VII of Fig. 2; and

Fig. 8 is a schematic partial vertical acction corresponding to Fig. 7 with a
preferred detail of the invention.

Fig. 1 shows at least one knitting implement carrier of a circular knitting
machine in the form of a needle cylinder 1, which is fixed on a support ring 2 mounted
rotatably in a machinc frame. The support ring 2 is provided with an outer ring of drive
gear teeth 3, which are éoupled through transmission gears or the like, not shown, to a
drive motor. A support ring 6 is fitted by means of webs 5 on a stationary cam system .
plate 4 mounted in (he machine frame and cam system carriers 7 associated with the
individual knitting systems are fixed on the support ring and carry on their insides cam
system parts which act on the butts of knitting needles 8 or other knitting implements and
control jacks 9 associated therewith, where the needles 8 and control jacks 9 are arranged
in tricks 10 of the needle cylinder 1 formed by webs or the like. The tricks 10 run parallel
to the axis of rotation 11 of the needle cylinder 1. The needles 8 are mounted to slide
parallel to the axis of rotation 11 in the tricks 10. The control jacks 9 are arranged in the
tricks 10 underneath the needles 8 and are mounted not only to slide parallel to the axis of
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rotation 11 but also to pivot radially.

As Figs, 2 to 4 in particular show, cam systems 12 and 13 arc associated with
the individual knitting systems of the circular knitting machine and can be of the same or
diffcrent forms and of which only two arc shown in Fig. 2 by way of cxample. In the
embodiment the cam system 12 comprises a section in an upper region by means of which
butts 14 of the ncedles 8 can be guided selectively into a pass or miss track 15 or be
raised along a raise track 16, in order for example to rceeive a yarn from a yam feédcr,
not shown. The cam system 12 is provided to this end with lower and upper edges 17, 18
and a guard cam system part 19 lying therebetween,

Below the tracks 15, 16 the carﬁ system 12 comprises a raise part 20 for
controllable raising butts 21 of the control jacks 9. The sefection between whether a
peedle 8 is to remain with its butt 14 in the pass track 15 or to go into the raise track 16
is effected in that the control jacks 9 is so pivoted in the tricks 10 that their raising butts
21 either stand out radially from the tricks 10 of the needle cylinder 1 (Tig. 1) and are
thereby engaged by a raise edge 22 of the raise part 20 and are lifted (raise position of the
control jacks 9), or are sunk radially into the tricks 10 (Pig. 5) and then pass the raise
part 20 on its front side, without being lifted (pass position of the control jacks 9). In
order to prepare the selection the control jacks 9 also each have a rocking butt 23 and the
cam system 12 has a first presser cam system parl 24 shown in Fig. 4 in particular, which
pivots the control jacks 9 in a first presclected position before their entry into a selector
station, while a control magnet 25 serves to implement the selection. This magnet is
arranged in the region of a sclector station and serves either to hold the control jacks 9
passing théteby or to release them again, in accordance with the puttern, in which latter
casc they are swung awa‘ly from the control magnet 25 under the action of springs 26.

Knitting machines of this kind are gencrally known and therefore do not need
ta be explained in morce dctail to the man skilled in the art (e.g. DE 3 541 171 C2 and
DE 3 712 673 C1, whosc contcnts arc madc part of the subject matter of the present
disclosure in order to avoid repetition).

The control jack 9 in accordance with the invention consists essentially of an
elongated shank which has a front side 27a, a rear sidc 27b and a bcaring point 28 in a
middle section, which consists in essence of a bearing surface located on the rear side, by
means of which the control jack 9 is so supported on the bottom of the trick 10, when it is
arranged in the mounted state in the trick 10 (Ffig. 1), that it can be pivoted about this-
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bearing surface about an axis perpendicular to the axis of rotation 11. The bearing point
28 is accordingly formed to particular advantage as a circular arc on its rear side.
Extending from the bearing point 28 are a first lever arm 29 projecting downwardly in the -
drawing 4nd a second Jever arm 30 projecting upwardly, so that the control jack 9 is
formed as a two-armed lever. The first Iever arm 29 has an armature surface 31 on its
front side 26, which consists foxr example simply of a suitable section of the front face of
the lever arm 29, and the controllable raising butt 21 which also projects to the front side
and which is advantageously arranged between the armuture surface 31 and the bearing
point 28. On the other hand the second lever arm 30 is provided with the rocking butt 23,
which preferably projects cutwards beyond the front side 27a of the control jack 9. The
spring 26 is moreover 5o arranged on the rear gide of the second lever arm 30 that, when
the control jack 9 is fitted in the corresponding trick 10 of the needle cylinder 1 (Fig. 1),
it tends to swing the second lever arm 30 and thus the rocking butt 23 radially out of the
trick 10 and at the same time to swing the controllable raising butt 21 radially inwards
into the trick 10. The spring 26 can consist of flexible scction formed in one piece with
the control jack 9 or, as the drawings show, be made from a spring wire element, which
has one end filted into a slot-like rccess 32 preferably near to the bearing point 28 and
preferably firmly anchored therein. The spring 26 preferably has a curved section which
forms a support surface 33 with its upex projecting to the rear side, with which the spring
26 can bear on the bottom of the associuted trick 10.

Finally, it can be secn from the drawings that the control jack 9 is provided in
the region of the bearing point 28 and the recess 32, but on its front side 27a, with an
additional clearing butt 34, preferably of circular arcuate form. The cam system 12 has
additional cam systems iaarts 35 and 36 in a middle region corresponding to the position of
the clearing butt 34 and thus disposcd between the cam system part 20 and the presser
part 24, by means of which the clearing butts 34 of the control jacks 9 can be guided into
a pass track 37 or a raise track 39 separated therefrom by a guard cam system part 38,
where the tracks 37, 39 correspond essentially to the tracks 15, 16 (Fig. 2). The height of
the clearing butt 34 is preferably smualler than the distance between the bearing point 28
and the front side 27a.

The cam system 13 and the cam systems associated with the other knitting
systems, not shown in Rig. 2, are formed correspondingly iu the embodiment.

The modc of operation of the circular knitting machine explained abave with
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reference to Figs. 1 to 4 is essentially as follows:

With the needlc cylinder 1 rotating and the cam system stationary the knitting
needics 8 and control jacks 9 move in the direction of an arrow v in Fig. 2. The butts 14
of the needles 8 raised ahead in tie direction of movement of the cam system 12 as well
as the clearing butts 34 of the associated control jacks 9 are located on entry into the cam
system 12 ut the level of the pass (racks 15 and 37 respectively, since they were lowered
in the preceding cam system by means of customary clearing parts 41 and clearing edges
42 of the cam system parts 36 respectively. The butts 14, 34 of needles 8 and control

. jacks 9 not raised in the preceding cam system are likewisc at the level of the pass tracks

15 and 37 respectively. Regardless of this, the rocking butts 23 of all control jacks 9 come
at the end region of the preceding cam system into the range of action of the presser cam
system parts 24, which have radially inwardly rising presscr surfaces 43 (Fig. 4) and
therefore swing all rocking butts 23 radially inwards, against the force of the springs 26,
into the associated tricks 10 of the needle cylinder. Accordingly the control jacks 9
mounted 1o pivot freely in the tricks 10 are so turned about the bearing points 28 into
their raise positions that their armature surfaces 31 bear onc after the other on the control
magnet 25 and are released or retained by its control pole 44 (Fig. 2) in accordance with
the pattern. _ '
The control jacks 9 pertaining to the released armature surfaces 31 (Fig. 5) are
turned about the bearing points 28 inte the pass positions by the springs 26 in further
travel, until their operating butts 21 are sunk fully into the tricks 10 and therefore cannot
be engaged by the raise edge 22 of the cam systems parts 20. This can be seen above all
from Pig. S and Is facilitated in that the presser cam systems parts 24 have a gap 45
(Fig. 4) or recess in this region, which allows the rocking butts 23 to emerge from the
tricks 10. The section lines V-V to VII-VII for Figs. 5 to 7 are shown in the region of the
cam system 13 in Fig. 2 for grealer clarity, instead of in the region of the cam s)"stem 12,
to which the present description refates. The corresponding operating butts 21 pass by the
front side of the cam yystem part 20 during the further movement, without being raised
thereby, so that the clearing butts 34 and the butts 14 of the needies 8 go into the
corresponding pass tracks 37 and 15 respectively.

The armature surfaces 31 not released by the control poles 44 are in contrast
also retained during further passage by holding poles 46 (Fig. 2) arranged after the control

poles 44, so thut the control jacks 9 remain in their raise positions, as is shown in the
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section of Fig. 1 also shown along the section line V-V, and then in further passage run
with their raising butts 21 on the raise edge 22 of the cam system part 20, as Fig. 6
shows. These control jacks 9 are therefore raised during the further passage along the
raise edge 22. Accordingly upi)er acting edges 47 (Fig. 3) of the rocking butts 23 bear on
the bottom edges of the associated needles 8 or other knitting implements (Fig. 6), so that
these are correspondingly raiscd. Both the clearing butts 34 and the butts 14 of the needles
8 thus firstly enter the corresponding raise tracks 39 and 16 respectively, from which they
are cleared again into the pass tracks 37 and 15 respectively by the clearing edges 42 and
41 respectively after completion of the raising.

A particular advantage of the described control jacks 9 or selector devices lies
in that the controllable raising butts 21 are 5o arranged that the control jacks 9 assume
their respective raise positions when they lie on the control magnet 25. By the expre.ss.ion
“controllable” raising butts is to understood that butts arc concerned which are not in the
raise position permanently and independent of the pivoted state of the control jacks 9, but
assumne either the raise position or the pass position, in which they are not engaged by the
raise edge 21, in accordance with the pattern, On account of this arrangement of the
raising batts 21, which lie like the armature surfaces 31 and the control magnet 25 on the
front sides of thc control jucks 9, it is possible to provide a sccond selector station within
the cam system 12 or 13, without the system width or the width of the cam system 12, 13
being substantially increased.

Such a secomd selector station is shown in the embodiment on the section line
VI-VI and in Fig. 6 1t is Jocated in a central part of the raise edge 22 at a station 51 and
is so arranged (hat the raising butts 21 running on the raise edge 22 are subjected to a
second selection by means of a second control pole 52 of the control magnet 25 present
there. This is possible without second presser race being needed corresponding to the
presser race 24 and increasing the system width, becausc agmature surfaces 31 present on
the same lever arm 29 as the raising butts 21 already assume their pivoted position
required for bearing against the control pole 52 on reaching the station 51. The raising
butts 21 ure therefore, in accordance with the pattern, either left on the raise edge 22 and
then raised to their highest position, as Fig. 7 shows, or are kn:ocked off these, as is
already known in a similar way for needles with rocking butts and selector devices of .
different construction (DE 4 007 253 A1). The control jacks 9 are accordingly suitable
above all for rapidly running circular knitting machines with a plurality of ¢.g. 60, 64 or
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72 knitting systems for implementing the so-called three-path technique with selection of
miss, tuck and knit, although the described control jack 9 is naturally also suitable for all
other knitting machines with suitable selector devices. The selection of "knit* corresponds
to the full raise height according to Fig. 7 and the sclection of “tuck" to the raise height
attained at thc station 51 according to Fig. 6 and the then following clearing of the control
jacks 9,

As Figs. 1, 2 and S to 7 in particular show, the cam system parts 35, 36, 38
are preferably parts of a body made in one piece, in which the tracks 37, 39 are machi-
ned, This body is formed at Ieast in the region of the first selector station (control pole
44) as a radially acting presscr cam system part, on which the clearing butts 34 arranged
in the region of the centre of gravity (bearing point 28) bear from the inside. The presser
cam system part is preferably arranged at such a radial distancc from the bottoms of the
tricks 10 that the control jacks 9 are guided between it and the trick bottom with close

play and therefore cannot undergo any uncontrolled radial movements. Morcover the front

- sides of the cleating butts 34 and the rear sides of the bearing points 28 can be of circular

arc form, in order thus to ensure casy ability to pivot of the control jacks 9,

In order that the control jacks 9 rctained by the control magnet 25 do not
experience undesirable radial rebounds when they impinge during the further movement
on the raise edge 22 and arc then raised thereby, it is possible to shape the l<;wer sides of
the raising butts 21 and correspondingly the upper side of the raise edge 22 with a
dovetail form, i.c. to provide them with wodgé—shapqd, inclined surfaces, which engage in
hook fashion with one anothcr during raising of the control jacks 9 (ig. 7) and for:ﬁ an
intetlocking connection in the radial direction. In this case the control jucks 9 are
preferably held in a alig.hﬂy raised position during the selection process (Fig. 1), so that
they can swing into the pass position without impediment with corresponding control of
the control magnet 25. The raising of the control jacks 9 can be effected with aid of a cam
race acting on the clearing butt 34,

In order that the control jacks 9 do not have to he pulled for reasons of
reliability away from the control magnet 25 and held during the whole raising operation, it
is further provided to fit a further presser cam system part 54 between the presser cam
system part 24 and a cam system part 53 comprising the upper edge 17, with its front
contour apparent in Fig. 4 in particular, in which the two presser cam system pacts 24, 54

aro shown behind one another instead of above one another in accordance with Fig. 2.



10

L5

20

25

30

-10 -

According to this the presser cam system part 54 lying closely above the presser cam
system part 24 includes a front presser section 55 substantially paraflel to the peripheral
surface of the needle cylinder 1, which directly adjoins the end of the presscr surface 43
of the presscr cum system part 24 in the direction of the arrow v and lies in the same
radial plane as this. The result of this is that the presser cam systom part 54 covers from
the outside the rocking butts 23 turned radially inwards, as soon as the raising butts 21 of
the control jacks 9 have run on to the raise edge 22 and have been lifted somewhat
thereby (Figs. 1 and 6). An unwanted radially outwards tuming back of the upper lever
arms 30 under the action of the springs 26 is hereby avoided cven when the retaining
poles 46 (Fig. 2) of the control magnet 25 are not fully effective along the raise edge 22
and/or the lower lever arms 29 tend to swing radially inwards from the cam system part
20 because of shocks, vibration or the like.

In order to achieve the same effect also at the second selector station (51 in
Fig. 2) the cam system part 53 is arranged closely above the presser cam system part 54
and is so designel in accordance with Figs, 2 and 7 that its front surfacc represents a
continuation of the presser section 55 in the direction of the arrow v. Accordingly the cam
system part 53 covers from the outside the rocking butts 23 swung radially inwards at 51,
as soon as the raising butts 21 of the control jacks 9 run on to the section of -the raise edge
22 present following the station 51 and have been lifted somcwhat thereby, as Fig. 7 in
particular shows.

In accordance with Fig. 4 the presser cam system part 54 is provided in that
region in which it overlaps the presser cam systcm part 24 with a recess 56 and radially
inwardly rising surface 57 connecting the recess with the presser section 55 and thus with
a contour correspondiné substantially to one of the presser surface 43. In this way it is
ensured that the presser cam system part 54 does not impede the free turning of the
control jacks 9 or the rocking butts 23, if the control jacks 9 should be released at the
station 51 by an elcctric pulse fed to the second control pole 52.

Finally Fig. 4 shows that the presser cam system parts 54 have a radially
inwardly rising presser surface 58 at their in-feed sides. This has a very shallow in-
clination of 4 few degrees only in contrast to the presser surface 43 of the presser cam
system part 24 and serves the purpose to Jower rocking butts 23 advanced with some play
by the presser section 55 somewhat further into the tricks 10, in order the apply the

armatuce surfaces 31 fiomly to the control pole 52 in the region of the station 51.
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Morcover the presser cam system parts 54 can so designed in accordance with Fig. 4 that
they can be arranged in abutment in the periphcral direction of the needle cylinder 1.

According to a particularly preferrcd embodiment it ig finally provided so to
design the springs 26 and arrange them on the control jacks 9 that the direction of force of
the spn"ngs 26 reverses in the region of the raise cdge 22. The arrangement is 50 designed
for this that a distance a mcasured in each case paralle] to the axis of rotation 11 of the
needle cylinder 1 is provided between the rocking butts 23 and the support surfaces 33
and the support susfaces 33 are arranged below the rocking butts 23, i.e. at locations
between the rocking butts 23 and the bearing points 28. If the presser cam system part 54
or the cam system part 53 acts on the control jacks"9' against the force of the springs 26 in
this cuse, a turning moment clockwise in Fig. 8 rcsults, which is opposed to the turning
moment normally developed by the springs 26, acting anticlockwire, and bringing the
raising butts 21 reliably out of positions in which thcy do not bear fully on the raise edge
22 into firm seating on the raise edge 22 or holds them securcly in this (Figs. 6, 7).

The substantial advantage arising from the described inversion of the action of
the springs 26 is that the cam system parts 53, 54 do not have to bear on the rocking butt
23 with tight play. Bven if they were to have a certain spacing from the fully swung back
rocking hutts 23, the resulting turning moment would always tend to advance the control
jacks 9 clockwisc in Figs. 5 to 7 and therefore closer to the cam system part 20. -

The invention is not limited to the described cmbodiment, which can be
modified in numerous ways. This applies in particular to the action of the control jacks 9
on the kaitting needles 8 shown in the drawings, instead of which other knitting im-
plements, e.g. additional needle lifters, plush hooks or the like could be provided.
Moreover it would be };ossible to raise the control jacks 9 somewhat more than corre-
sponds to the inclination of the raise c&ge 22 by mcans of the cam system part 36 and the
clearing butts 34 where the second selector station 51 is, in order to lift the raising butts
21 from this edge, which improves the ability of the control jacks 9 to turn easily. At the
same time it can be provided that the needles 8 are raised somewhat morc by means of
their butts 14 and the guard cam system part 19 than the control jacks 9. A frec space
(play) thus atises between the upper edges of the control jacks 9 and the lower edges of

.the needles 8, so that the control jacks 9 are practically freely pivotable in the station S1

also. Analogous means for relieving the raising butts 21 could consist in that the raise

edge 22 is provided with a recess 59 in the region of the station 51, as is indicated for the
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left cam system part 20 in Fig. 2. Furthermore the described control jacks 9 can be used
instead of in circular knitting machines with rotating ncedle cylinders also in circular
knitting machines with rotating cam systcms, in circular knitting machines with a second
knitting implement carricr in the form of a rib dial or in flat knitting machines, as well as
for purposes uther than sclcction between miss, tuck and knit, especially for example for
the selection of needles, which are for example to brought into a transfer position, Finally
it will be understood that the individual features can be used also in combinations other
than those illustrated and described.
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CLAIMS

1. A knitting machine including: at least onc knitting implement carrier (1),
which comprises tricks (10) and knitting implemcnts (8) slidably mounted therein, a cam
system for guiding the kniwting implements (8) in pass or raisc tracks (15, 16), wherein
the cam system and the carrier (1) can be moved rclative to one another, control jacks (9)
having controllable raising butts (21) associated with the knitting implements (8) for their
selective transfer into the pass or raisc track (15, 16), which jacks are mounted slidably in
the tricks (10) of the carrier (1) and are freely pivotablc about bearing points (28) which
can abut the trick bottoms and have first and second lever arms (29, 30) to opposite sides
of the bearing points (28), where the first lever arms (29) are provided with armaturc
surfaces (31) and the second lever arms (30) with rocking butts (23), springs ('26) bearing
on the trick bolloms for biasing the second lever arms (30) and at least one selector station
with a control magnet (25) adapted to cooperate with the armaturc surfaces (31) and «
presser cam system part (24) for so swinging the control jacks (9) that the armature
surfaces (31) arc applied to the control magnet (25) and are then selectively held or
releascd thereby, characterized in that the control jacks (9) and the control magnet (25)
are 50 designed and arranged relative to one another that the controllable raising butts (21)
each assume a raise position when the control jacks (9) have their armature surﬁceé @Gh ‘
tying on the control magnet (25) and each assume a pass position when the control jacks
with the armature surfaces (31) are released from the control magnet (25) under the action
of the springs (26).

2, A knitting machine according to claim 1, characterized in that the con-
trollable raising butts (21) are formed on the first lever arms (29) of the control jacks (9)
provided with the armature surfaces (31).

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

control magnet (25) is arranged on the front side (27a) of the control jacks (9).

) R
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4. A knitting machine according to any of claims 1 to 3, characterized in that
a mcans s provided for securing the raise position of the control jacks (9) controlled with

their controllablc raising butts (21) on a raise edge (22).

5. A knitting machine according to clain 4, characterized in that the means is

a cam system part (53, 54) cooperating with the rocking butts (23).

6. A knitting machine according to claim 4 or §, characterized in that the
means consists of a dovetail shaped formation of the controllable raising butts (21) and the
raise edge (22).

7. A knitting machine according to any of claims 4 to 6, characterized in that
the means include springs (26) so designed that their forcc action is reversed during the
guiding of the control jacks (9) on the raise edge (22) and the control jacks (9) are held in
abutment with the raise edge (22). -

8. A knitting machinc according to claim 7, characterized in that the springs
(26) are arranged on the rear sides (27b) of the second lever arms (30) and have abutment
puints (33) for abutment with the trick bottoms, which lie between the rocking butts (23)
and the bearing points (28) of the control jacks (9), and in that a cam system part (53, 54)
acting on the rocking butts (23) is associated with the raise edge (22).

9. A knitting machine according to any of claims 1 té 8, characterized in that
the selector station is formed as a'double selector station and includes a sccond control
pole (52) arranged afier, in (he direction of the raise edge (22), a first control pole (44) of
the control magnet (25). | '

10. A knitting machinc according to claim 9, characterized in that the raise
edge (22) has two sections lying one after the other and the sccond control pole (52) is
arranged between the two sections.
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11. A knitting machine according to claim 10, characterized in that the section
lying in front in the dircction of the raise movement ends at a tuck level and the scction

lying behind ends at a knit Jevel.

12. A knitting machine according to claim 10 or 11, characterized in that the
second control pole (52) is so arranged that the armature surfaces (31) of the control jacks
(9) guided on to the raise edge (22) bear thercon at the end of the first section.

13. A knitting machinc according to claim 12, characterized in that the raise
edge (22) is provided where the second control pole (52) is disposcd with a means for
relieving the controllable raising butts (21).

14. A knitting machine according to claim 13, characterized in that the means

includes a recess (59) in the raise edge (22).

15. A knitting machine according to any of claims 1 to 14, characterized in

that the control jack (9) has a clearing butt (34) in the region of the bearing point (28).

16. A knitting machine according to claim 5, characterized in that the means

includes a cam system part (36) associated with the clearing butt (34).

17. A control jack for a knitting machinc, characterized in that it is designed
according to one or more of claims 2, 6, 7, 8, 15 and 16.
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