
;e3eh$  !":"#6$Th$Yb.27 NOVEMBER 2002 - 1  Kniltin~ mac~'~ine and control
j~~ck therefor in~~w~~sb 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. 1n order to implement the so-called
three-path technique, i.e. an arbitrary selection of all knitting needles
for knit, tuck and miss at a knitting system) numerous 5 pattern devices
are already known. lliGSe consist essentially of c:am system parts forming
knit) tuck and miss tracks arid mechanical, electronic or electromagnetic
control mesas, by means of which the knitting implements are distributed to
these tracks. In most knitting machines which are already known) which are
designed for a three-path technique, either a substantial increase in the
system width and/or a comparati10 vely expenFive construction of the
pattern devices or the associated needles or jack has to be accepted. Thus
for example a knitting machine is known (DE 3 739 924 A1) 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 selector station be left in accordance with IS the pattern in
the tuck track or diverted into a knit track. Against the advantage that
knitting needles and control ,lacks well-tried in prac.-tice can be used,
there is the dis advantage that the double selection involvc,~
substantially doubling the system width, which means a large loss in
performance on account of the small number of systems in any case pocsible,
e.g. 48 systemc with a needle cylinder diameter of 30". This dis 20
advantage can indeed be avoided by a likewise known circular latilting
machine (Dfi 4 007 253 C2), which makes the three-path technique possible
without substantial system widening compared with the usual two-paQ~
technique. However such a knitting machine requires the use of special
knitting needles wide at least twu pivotable control butts each instead of
the generally used latch oc slide neeatles, which is undesirable for 25
reasons of cost. Similar pmblemc have arisen in the attempts to ~nakc uther
known &elector devices previously used only for tha two-path technique
usable fur the d~re>e-path technique. This applies for example t~ known
selector devicxs (DE 3 712 G73 C1) In which control jacks in the form of
single arm levers ate associated with the knitting needles and 30 serve
simultaneougiy a6 control c(cmantt and needle push jacks. These control
jacks are i~~~~~~~~   27 NOVEMBER 2002 -2 



biased cadially outwards by springs fitted in their backs, into a raise
position and have to be swung on to flue control magnet, which lies
radially inside the needle circle) against the spring force bc;forc
reaching the selection station) by means of a special presser race) which
acts on rocking butts of the control jacks, in ordc;r thereby to lower the
controllable 5 raising butts 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 fur 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 selecaur device) in order to swing the control jacks running in the
tuck position away from 10 the corresponding raise part and apply them to a
second control magnet. This second presser cam system part does indeed not
double the system width as in the first cited knitting machines, 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 seasons. In still further known
knitting machines of this 15 kind (DF-AS 1 760 405), which are alEO
providod with control jacks in the form of single arm ICVCra, each having a
controllable raising butt) there is indeed the advantage that these already
assume a position on reaching the tuck position which makes the use of a
presser cam syste;tti part for the aecond control magnet unnecessary. A
disadvantage with this solution is however the fact that the control jacks
either each have to be provided on both 20 std with a spring yr when using
only one spring disposod on the front side of the control jacks, an
additional ten 9ioning cats system pan is needed for this) which results in
a corresponding unfavourable system widening as does a presser cam system
part for the control jacks. Finally a knitlirrg machine of the type
initially recited has already been made ZS known (DE 3 541 171 C2), in
which the control jack is formed as a two-armed lever, where Qte one lever
arm comprises the armature surfacx for the control magnet and the other
lever anm 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 ~n the front sidr of lhc control
jacks. The pattern device developed as a whole for 30 the particular case
of a (tat knitting urachiuc is of comparatively complex construction. The
control jaclca serve only as 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 effected with
other means and at a location lying after the   27 NOVEMBER 2002 -3 double
selector station. Tlte double selection is here effected in that aft
control jacks are appli~xl to the control magnet at the first selector
station by means of a presser. cam, in order to select needles which are to
be raised to a knitting position by pattern-based control Of the control
magnet, while the other needles are held deflected by an associated 5
retaining pole against the fiwccs of the Springs, until they reach the
second selector station) where a selection is made between the needles
which are to be raised into a tuck position ur wlticlt shall rcmHin in a
non-knitting position. The controllable raising butts in each ~n~e effect
only a cun,paratively short lift of the control jacks, while the actual
separation of the control jacks selected to knit, tuck and miss is effected
in each case by 10 means of an additionally present, second,
non-controllable raising butt, which is formed ort the lever aran of tech
control jack with the armature surface and always assumes a raise position
rogardless of the position of the controllable raiQing butt. Such a
Rclector device accordingly dots not only involve a ~uhstantial increase in
the system wictlh aixi in the expense of construction but also does not
operate with 15 sufficient reliability, at least when used on circular
knitting machines. Since the control 



jacks are held tight between the two selector stations solely 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 Irnitting machines. 20 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 tnachinea) in which implementation of the
three-path technique does not require substantial lncrrase in the system
width compared with the ordinary two-path technique and .which is
constnr~-tlonally simple, Moreover control jacks suitable 25 for such a
knitting rnachiae are to be provided. The characterizing features of claims
I and Z7 serve to meet this object_ The invention rests on the surprising
recognition that, in order to solve the described prob(cmv, it is
essentially only necessary to invert the selection principle underlying the
control jacks of the type defused, i.e. so i~ provide the control that the
3U control jacks assume Qteir raise position and not their pass position
when they lie ~n the magnet. This is easy to implecr~ent is that the
controllable raising lx~tt is provided on the lever arm with the armature
surface, instead of on the Icvcr arm with the rocking butt and the second)
non-contrullabie raising butt is dispensed with. Lt is moreover possible
through   27 NOVEMBER 2002 -4 this lu use the control jacks in a manner
kztown per sc simultaneously as control elements and as needle push jacks.
The desired three-path technique can therefore be realised with means which
ate constn~ctionally very simple) operate reliably even at high working
speed. and can be made with a small system width. 5 Further advantageous
features of the invention apncar from the deperulent claims. The invention
will now be explained 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 10 machine in the region 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 needle and a Control
jack in accordance with the invention associated therewith; 15 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 sectianq schematically, similar to Fig.
1) along the lines V-V to VII-VII of Fig. 2; and Pig. 8 is a schematic
partial vertical section corresponding to Pig. 7 with a 20 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 machine frame. The support
ring 2 is provided with an outer ring of drive gear leetlt. 3, which are
coupled through transmission gears or the like, not shown, to a 25 tirivG
motor. A support ring 6 is filled by ttteaus of wehs 5 on a stationary cam
system plate 4 mounted in the n>achine frame and cam system earners 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 wtttrol jacks 9
associated therewith, where the needles 8 and control jacks 9 are arranged
30 in tricks 10 of the needle cylindrr 1 fanned by webs or the like. The
trickx 10 run parallel to the axis of rotation I1 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
utxlerneath the needles 8 and are mounted not only to slide parallel to the
axis of   27 NOVEMBER 2002 -5 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 different forms and of which only two arc shown in Fig. 2 by
way of example. In the 5 embodiment the cam system 12 compri~e.~ a section
in an upper region by means of which butts 14 of the needles 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 rceeivc a yarn from a yarn feeder) not
shown. The cam system 12 is provided to this end with lower aad upper edges
17, 18 and a guard cam system part 19 lying therebetween. 10 fielow the
tracks 15) 16 the cam system 12 comprises a raise part 20 for controllable
raising butts 21 of the control jacks 9. The selection between whether a
needle 8 is to remain with its butt 14 in the pass track 15 or to gv into
the raise track 16 is effected in that tho 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 (hig. 1) and arc 15 thereby engaged
by n 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 (rig. 5) and
than p.~s the r,~ise 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 part 24 shown in Fig. 4 in particular) which 20
pivots the control jacks 9 in a first preselectod 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
selector station and serves either to hold the control jacks 9 passing
thereby or to release them again) in accordance with the pbttern, in which
latter case they are swung away from the control magnet 25 under the action
of springs 26. 25 Knitting machines of this kind are gencrahy known and
therefore do not aced to be explained in more detail to the man skilled in
the art (e.g. DE 3 541 171 C2 and Dl3 3 712 673 C1) whose contents arc made
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 30 elongated shank which has
a front side 27a, a rear side 27b and a bearing point 28 in a middy
section, which consists in essence of a bearing surface located on the rear
side, by tneans of which tho 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
(Fig. 1 ), that it can he pivoted shout thin   27 NOVEMBER 2002 -6 bearing
surface about an axis pepcndicular to the axiv of rotation 11. The bearing
point 28 is accordingly funned to particular advantage as a circular arc on
its rear side. Extending from the bearing point 28 are a first Icver atm 29
projecting downwardly in the drawin6 and a second lever arm 30 projecting
upwardly, so that the control jack 9 is 5 formed as a two-armed lever. The
first lever arm 29 has an armature surface 31 on its front side 26, which
cun~ists fur example simply of a suitable section of the front face of the
lever arm 29, attd the controllable raising butt 21 which also projects to
the front side and which is advantageously arranged between the armature
surface 31 and the bearing pOlnt 28. On the other hand the second lever arm
30 is provided with the rocking butt 23) 10 which preferably projects
outwards beyond the front side 27a of the control jack 9. The spring 26 is
tuoreover so arr-angcxl on the rear side of the second lever arm 30 that)
when the conttol jack 9 i4 fitted in the corresponding trick 10 of the
needle cylinder 1 (Fig. 1), it tends to bwictg 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 15 into the
trick 10. The spring 26 can wttsist of flexible section formed in one piece
with the control jack 9 or, as the drawings show, be made tcom a spring
wire element, which has one end fitted into a slot-like rccc~~ 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 itx apex projecting to the rear side) with which
the spring 20 26 can bear on the bottom of the associated trick 10.
Finally) it can be seen from the drawings that the control jack 9 is
provided in the region of the brxrittg point 28 anal the recess 32) hut an
its front side 27a) with an additional clearing butt 34, preferably of
circular arcuate form. The cam system 12 has additional cam SyStCTny parts
35 and 36 in a middle region corresponding to the position of 25 the
clearing butt 34 and thus dihlx~scd between the cam system part 20 and the
presser part 24) by means of which the clearing buffs 34 of the cuntml
jneks 9 can be guided into a pass track 37 or a raise track 39 xeparatod
therefrom by a guard cam system part 38, where the tracks 37) 39 correspond
essentially to the traolra 1S, 16 (Fig. 2). The height of the clearing butt
34 is preferably smaller than the distance between the bearing point 28 30
and the front side 27a. The c;dttt system 13 and the cam systems associated
with the other knitting systems) not shown in Fig. 2, are formed
correspondingly in the embodiment. The Wode of operation of the circular
knitting machine explained above with   27 NOVEMBER 2002 _7_ reference to
Figs. 1 to 4 is essentially as follows: 



With the needle cylituler 1 rntating and the cam system stationary the
knitting needles 8 and control jacks 9 move in the direction of an arrow v
in FiF. 2_ The butt. 14 of the needles 8 raised ahead in lhc direction of
movement of the cam system 12 as well 5 as the clearing butts 34 of the
associated control jacks 9 are located on entry into the cam system LZ at
the level of the pass backs 15 and 37 respectively, since they were lowered
in the prec:etiing cam system by means of customary clearing parts 41 and
clearing edges 4Z of the cant system parts 36 respectively. The butts 14)
34 of needles R and control jacks y not raised is the preceding c;aru
system are likewise at the level of the pa.~s tracks 10 15 and 37
respectively. Regardlesv of this, the rocking butts 23 of all control jacks
9 come at the end region of the prcx:eding cam system into the range of
action of the presser cam system parts 24, whieh have radially inwardly
rising presser surfnces 43 (Fig. 4) and therefore swing all rocking butts
23 radially inwards) against the fnrce of the springs 26) Into thn
associated tricks 10 of the needle cylinder. Accordingly the control jacks
9 15 mounted to pivot freely in the tricks 10 ace so turned about the
bearing points 28 into their raise positions that their armature surfaces
31 bear one 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.
fhe control jacks 9 pertaining to the rele,~se<L armature surfacxs 31 (Fig.
5) are 20 turned about the baring points 28 into the pass positions by the
springs 26 in further travel) until their operating butts Z1 are sunk fully
into the tricks 10 and therefore caanot be engaged by the raise edge 22 of
the cam systems parts 20. This can be seen about a11 from Fig. S attd is
facilitated iu tltat the presser cam systems parts 24 have a gap 45 (Fig.
4) or recess in thix region, which allows the cocking butte 23 to emerge
fmm the 25 tflcks 10. The section lines Y-V to YII-V11 for Figs. 5 to 7 are
shown in the region of the cam system 13 in Fig. 2 for greaser clarity,
instead of in the region of the cam system I2) to whidt the present
description relates. Ttte corresponding operating butts 21 pass by the
front side of the cam system part 20 during the fitrther movement, without
being raised thereby, so Char the clraning butts 34 and the butts 14 of the
needles 8 go into the 30 corresponding pass tracks 37 and IS respectively.
Tire armature surfaces 31 not released by the control poles 44 are in
contrast also retained during fuitlter pasr~egc by holdiag poles 46 (Fig.
2) arranged after the control poles 44) so that the control jacks 9 remain
in their raise positiota~, as is shown in the   27 NOVEMBER 2002 _g_
section of T'ig. 1 also sltown 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. T'ttCSe control jacks 9 are therefore
raised during the further passage along the raise edge 22. Accordingly
upper acting edges 47 (Fig. 3) of the rocking butts 23 bear on 5 the bottom
edges of the associated needles 8 or other knitting implements (Fig. 6), so
that Qtcse are correspondingly rbiscd. Hoth the clearing butts 34 and the
butts 14 of the needles 8 thus firstly enter the corresponding raise tracks
39 and I6 respectively, from which they are cleared again into the pass
tracks 37 and 15 respectively by the clearing edges 4z and 41 respectively
after completion of the raising. 10 A particular advattlagc of the
described control jacks 9 or selector devices lies in that the controllable
raising butts 21 are so arranged that the control jacks 9 assume their
respective raise pusitios when they lie on the control magnet 25. By the
expression "COntrollablC" rrixing butts is to understood that butt.9 arc
concerned which era not in the raise lx~sition permanently and independent
of the pivoted state of the control jacks 9, but IS asstttne either the
raise pusiliun or the pass position) i~ which they arc not engaged by the 



raise edge 21, is accordance with the pattern. On account of this
arrangement of the raisins butte 21, which lie like tire annature surfaces
31 and the control magnet 25 on the fmnt sides of the control jocks 9) it
is possible to provide a second selector station within the Cant system 12
or 13, without the system width or the width of the cam Fystem 12) I3 20
being substantially increased. Such a seCUnd st:lectnr station is shown in
the embodiment on the section line VI-VI and in Fig. 6. It is lcx;ated in a
central part of the raise edge 22 at a station 51 and is so arranged lltat
the raising butts 21 running on the raise edge 22 are subjected to a second
selcx;tian by means of a second control pole 52 of the control magnet 25
present 25 there. This is possible without seco~ud presser race being
needed corresponding to the presser race 24 and increasing the system
width, because armature surfaces 31 present on the same lever arm 29 as the
raising buns 21 already assume their pivoted position required for bearutg
against the contxol pole 52 on reaching the station 51. The raising butts
21 art; llterefore, in accordance with the pattern) either left on the
caise edge 22 and 30 thin raised to their highest position, as Fig. 7
shows, or are knocked off these, ax is already knows in a aitnilar way for
needles with rocking butts and selector devices of different construction
(DE 4 007 253 A1). 'Ihe control jacks 9 are accordingly suitahle above ail
fvr rapidly running circular knitting machines with a plurality of e.g. 60,
64 or   27 NOVEMBER 2002 _g.. 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 fur all
other knitting machines with suitable selector devices. The selection of
"knit" wrreapvnds to the full raise height according to Fig. 7 and the
selection of "tuck" to the raise height S attained at the station 51
according to Pig. 6 and the then following clearing of the control jacks 9.
As Figs. I ( 2 and S to 7 in particular show, the cam system parts 35, 36,
38 are preferably parts of a body mhde in one piece, in which the tracks
37, 39 are machi ned. This body is formed at least in the region of the
first selector station (cunlrol pole 10 44) as a radially acting presser
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 prG~ser
cam system part is preferably arranged at such a radial distance froth 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. Moreover the front I S sides of the clearing
butts 34 and the rear sides of the bearing points 2$ can be of circular sre
form, in order thus to ensure easy ability to pivot of the control jacks 9.
Jn order that the control jacks 9 retained by the Control magnet 25 do nut
experience undesirable radial rebounds when they impinge during the further
movement on the raise edge 22 and arc then raised thereby, it is possible
tv shape the lower sides of 20 the raising butts 21 and Correspondingly the
upper side of the raise edge 22 with a dovetail form, i.c. to provide them
with wedge-shaped, inclined surfaces, which eagage lei hook fashion with
one another during raising of the control jacks 9 (Pig. 7) and form an
interlocking connection in the radial direction, In this Case the control
jacks 9 are 



preferably held in a slightly raised position during the selection process
(Fig. 1), so tital 25 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 earn race acting on
the clearing butt 34, Iu order that the control jacks 9 do not have to be
pulled for reasons of reliability away from the contml magnet 25 and held
during the whole raising operation, it 30 is further provided to fit a
further presser Cam sysicm 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 is Fig. 4 in particular, in which the two presser cam
system parts 24, 54 aro shown behind one another instead of above one
another in accordance with Fig. 2.   27 NOVEMBER 2002 -10 Accurdittg to
this the presser cam system part 54 lying closely above the presser cam
system part 24 includrs a front presser section 55 substantially parallel
to the peripheral surfaec of the needle cylinder l , which directly adjoins
the end of thG presser surface 43 of the presser cu~r~ cy~tem part 24 in
the direction of the arrow v and lies in the same 5 radial plane as this.
The result of this is that the presser cant system part 54 covers from the
outside the rocking hung 23 turned radially inwards) as so<ra 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 G). An unwanted radially
outwards turning back of the upper lever anus 30 utuier the ac;lion of the
springs 26 is hereby uvoidcd turn when the retaining 10 poles 46 (Pig. 2)
of the wntrol magnet 25 are not fully effective along the raise edge 22
and/or the lower lever arms 29 tend to swiztg 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 Pig. 2)
the c;am system part 53 is arranged closely above the presser cam system
part 54 15 attd is so designexl in xa:itrdanec with Figs, 2 and 7 that its
front surface represents a continuation of the presser section SS in the
direcaion 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 raisiztg butts 21 of the control jacks 9 run on to the section of the
raise edge 22 present following the statior< 51 and have been lifted
somewhat thereby) as Fig. 7 in 20 particular shows. In accordance witlt
Fib. 4 the presser cam system part 54 is provided in that region in which
it overlaps the presser cam system part 24 with a recess 56 and radially
inwardly rising ~urfaee 57 connectinfi the recess with the presser section
55 and thus with a contour corresponding substarttiahy to one of the
presser surface 43. In this way it is 23 en.9ured that the presser cam
system part 54 does not impede the free turning of the control jacks 9 ur
the rocking butts 23) if the control jacks 9 should be released at the
station S 1 by an electric pulse fed to the second control pole 52. Pinxlly
rig. 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 30 clination of a few degrees only in contrast to the presser surface 43
of the presser cam system pan 24 and setvee the purpose to lower rocking
butts 23 advanced with some play by the prcnrer su;tion 55 somewhat further
into the tricks 10, in order the apply the xnttatuue surfaces 31 firmly to
the control pole 52 in the refiion of the station S 1. 



27 NOVEMBER 2002 -11 Moreover the presser cans system parts S4 can so
designed in accordance with Fig. 4 that they can 1>e arranged in abutment
in the peripheral direction of the needle cylinder 1. According to a
particularly preferred embodiment it is 1inally provided so to design the
springy 2G and arrange them on the control jacks 9 that the direction of
force of S the springs 26 reverses in the region of the reisc edge 22. The
arrangement is so designed fir this thal a distance a measured in each case
parallel to the axis of rotation 11 oP the needle Cylinder J is provided
between the rocking butts 23 dad the support surfaces 33 and the support
surfaces 33 are arranged below the rocking butts 23, i.e. at locations
between the rcx:king butts 23 and the bearing points 28. If the pre~se~ cam
system part 54 10 or the cam system part 53 acts on the control jacks'9
against the force of the springs 2G in this ctcse) a turning moment
clockwise in Fig. 8 results, which is opposed to the turning tttontent
normally developed by the springs 26) acting anticlockwiRe) and bringing
the raising butts 21 reliably out of positions in which they do not hear
fully on the raise edge 22 into fitttt xc:ating on dtc raise edge 22 or
holds them securely in this (Figs. 6) 7). 15 The substantial advantage
arising from the described inversion of the action of the springs 2G is
that the cam system parts 53, 54 do not have to bear on the rocking butt 23
with tight play. liven if they were to have a certain spacing from the
fully swung back rocking hulls 23, the resulting turning moment would
always tend to advance the control jacks 9 clockwise: in Figs. 5 l0 7 and
therefore closer to the cam system part 20. 20 The invention is not limited
to the dexcritxd embodiment) which can be modified in numerous ways. This
applies in particular to the action of the control jacks 9 on the knitting
needles 8 shown in the drawings) instead of which other knitting
implements, e.g. additional needle lifter) plush hooks or the like could be
provided. Morwver it would be possible to raise the control jacks 9
soraewhat more than corre 25 spuuds to the inclination of the raise odRe 22
by means of the enm system part 36 and the clearing butts 34 whCre the
second selector station S1 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 c;an be provided that the needles 8 are raised
somewhat more by means of their butts 14 and the guard cam vystem part 19
than the control jacks 9. A free space 30 (play) thus arises between lhc
upper odges of the control jacks 9 and the lower edges of the nec~dlcs 8)
so that the control jacks 9 are practically freely pivotable in the station
51 also. Analtrguus ntcatts 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   27 NOVEMBER 2002 -12
left cam systetn part 20 in Fig. 2. Furthermore the dcacribed control jacks
9 can be tLeed instead of in circular knitting machines with rotating
needle cylinders also in circular knitting machines with rotating cam
syatcms) in circular knitting machines with a second knitting implement
carrier in the forrn of a rib dial or in flat knitting machines) as well as
5 for purposes utlter than selection between misr, tuck and knit,
especially for example for the selection of needle, which are for example
to brought into a trnnsfer position. Finally it will be understood that the
individual features can be used also in combinations other than those
illustrated and described. 



27 NOVEMBER 2002 13 Claims 1. A knitting machine including: at least one
knitting implement carrier (1 ), which comprises tricks (10) and knitting
implements (8) slidably mounted therein, a cam system for guiding the
knitting implements (8) in pass or raise tracks (15, 16), wherein the cam
system and the carrier (1 ) can be moved relative 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 raise
track (15, 16), which jacks are mounted slidably in the tricks (10) of the
carrier (1 ) and are freely pivotable 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 armature surfaces (31 ) and the second lever arms (30)
with rocking butts (23), springs (26) bearing on the trick bottoms for
biasing the second lever arms (30) and at least one selector station with a
control magnet (25) adapted to cooperate with the armature surfaces (31 )
and a presser cam system part (24) acting on the rocking butts (23) for so
swinging the control jacks (9) that the armature surfaces (31 ) are applied
to the control magnet (25) and are then selectively held or released
thereby, the control jacks (9) and the control magnet (25) being so
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 surfaces (31 ) lying 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
spring (26) characterized in that the first lever arms (29) project
downwardly) the second lever arms (30) project upwardly and the raising
butts (21 ) are arranged between the armature surfaces and the bearing
points (28). 2. A knitting machine according to claim 1, characterized in
that the controllable 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).   27 NOVEMBER 2002 - t4  4. A knitting machine according to any
of claims 1 to 3) characterized in that a mom is provided for securing the
raise position of the eontroi jacks (9) controlled with their controllable
raising butts (21) on a raise edge (22). 5 5. A knitting machine nceording
to claim 4) characterized in that the means is a cam system part (53, 54)
cooperating with the rcxking butts (23). 6. A knitting machine according to
claim 4 or 5, characterized in that the tnean~ consists of a dovetail
shaped formation of the controllable raising butts (21) and the 10 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
force action is revenged during the guiding of the control jacks (9) on the
raise edge (22) and the control jacks (9) are held in 15 abutment with the
raise edge (22). 8. A knitting machine according to claim 7) characterized
in that the springs (26) are arranged on the rear sides (27h) of the second
lever arms (30) and have abutment pointy (33) for abuhner~t with the trick
bottoms) which lie between the rocking butts (23) 20 and the bearing points
(28) of the control jacks (9)) and in that a cam system part (53) 54)
acting on the rocking butt.9 (23) is associated with the raise edge (22).
,9. A knitting machine according to any of claims 1 to 8) characterized in
that the selector station is foamed as a double selector station and
includes a second control 25 pole (52) arranged aQer, in the direction of
the raise edge (22)) a first control pole (44) of 



the control magnet (25). tt)_ A kniuing cnaehine according to claim 9)
characterized in that the raise txlgd (22) has two sections lying one after
the other and the second control pole (32) is 30 arranged between the two
sections.   27 NOVEMBER 2002 - 1S  11. A knittii~ machine according to
claim 10) characterized in that the section lying in front in the direction
of the raise movement ends at a tuck level snd the section lying behind
ends at a knit level. 5 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) hear thereon at the end of the first section. 13. A knitting cnachinc
according to claim 12, characterized in that the raise 10 edge (22) is
providod where the second control pole (52) is disposed with a means for
relieving the controllable raising butts (21). 14. A knitting machine
according to claim l3, characterized in that the means includes a recess
(59) in the raise edge (22). 15 1 S. 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 L5) chatacterized in that the means 20 includes a cam
system part (3C) associatc;d with the clearing butt (34). 17_ A control
jack for a knitting machine, eharactcrizcd in that it is designed according
to one or more of claims 2, 6, 7, 8, 15 and 16. .A!,.AUS.A`f.AL.A,
.A@9.Ay.A.S.A9.A.S.A9.f_.A.S,.A&US_.A`AS .AlEO5GKi}+ 8 ; D I M 
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