A circula-knitting machi'ne The invention relates to a dézaﬁg$fgifg} nker
top circgular knitting machine. Such a circular-knitting mesh or
eyelet- 5 stitch patterns is known by the trademark name of. Aouvnit. The 24
inch machine has 32 knitting systems, the 26 inch machine has 36 knitting
systens, and the 30 inch nachi he has 40 knitting systens. It allows fabrics
for, for exanple, underwear to be produced. The machine works with o a
thi ck thread which by itself provides the appearance of the material,

- whereas the thin thread is so thin that one can only“discern it when

| ooking very closely and if one's eyesight is good. Wth the known nachi ne
it is not possitl edbehlshexchiibhin¥ eacdnddd also formnesh loops. 5 On
the contrary, the knitting systemi1s such that one can only formstitches
therewith. In this knitting system the thick thread is grasped and f-or med
into stitches only by needles which are used for the pattern in the fornL
of needles of varying length wth their associated camtracks 20 or by
way of pattern devices such as pattern wheels, selecting plates, jacquard
drunms or Tresfbnweeéstisheeklhaerds toNeedlessiaghi ch were not selected for the
stitch fornation do not formany stitches with the thick thread and | eave

-2-for a sinker top c1rcular knitting machine.
Such a cirecular-knitting machine for mesh or eyelet-
5 @ﬁtitch patterns is known by'thé trademark name of Louvnit.
fhe 24 iﬁéh machine has 32 knitting systems, the 26 inch
machine has 35 knitting systéms; and the 30 inch machine
has L0 knitting systems.'It allows fabrics for, for _
example,-underwgar to be produced.:The machine works with
9 a thick thread which by itselfl érovides“the appearance of
the material, whereas the thin thread is so.thin that
one can only discern it when looking very closely zand if

one's eyesight is good. With the known machine it is not

possible that the thin thread will also form mesh loops.

.‘néﬁ%

On the contra>ry, the knitting system is such that one can
only form stitches therewith. Iﬁ this kniéting system,
the thick thread is grasped and formed into stitches only
by needles which are used for the pattern in the form of
needles of varying lengfL with their associated cam tracks
30 or by Way of pattern devices such as pattern wheels,

selecting plates, Jazcquard drums or perforatsd steel bands.
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iles which were not selected for the stitch formation

do not form any stitches with the thick thread and leave



in the knitted fabric a float shich has an open-work-|ike appearance and, JQ
. f- the arrangenent. is diagonal, | ooks like a fishing net. In the case of

t he conventional nmachines, the basic principle for the production of the
afore- 5 nentioned open- morked pl ai nfpul +#abric is attained in that in
each knitting systemall the needles are driven into the knitting position,
causing the old stitch already forned to cone to |ie beneath the needle

| atch on the negedl-e shank. Foll'owing this needle position, the needles 10
are gui ded downtabBe kBitkad fakrigosnféeathuhhebdhas|apcepeameerkolike
sonmewhat beneath the knocki ng The old stit¢ch is then situated on

t he neFdIe Zh?ﬁRpﬁéﬁFﬁaetﬁBdspggeta?dﬁﬁﬁaﬁﬁﬁﬁﬁﬁtP%%dﬁbagﬁP%%: #?ﬁk#ﬁ%&#
1
ﬁélgdlsgsfeﬁnech ngﬂiégﬁﬁé’ct oTRotRe bR RE. EhF cHOFFRBLGORS faaéir'e%%l but
A
the same ?Ee%?ﬁe*’%%. 8 B¥AReERLS cEBr bR PRRRNG R  BF b e PR “heneat n
t he OpQHEd ?Qnﬁi&ﬁnahg 8hdw 8t #Q?ﬁh%ﬂg%? gﬁfﬁg 1§'£¥€ nég 4dat.

during 't oW hg downnard noyenen I ead €S over the

cl osi ng needl ethatcﬂnaéﬂcﬁaﬁﬁ%ti?ﬂ ss¥9temtaﬁlneﬁélﬁesaﬂés dPE &PLgaw drops

over the needle head and forns a f In the plarn/purl kni§ fabric. At
the sane tine, iatbhthet khtedihg HeSitLonl ! chlising thecdL@ssttch NElready
precedi ng operation and, irrespective of the selection nmade, a stitch is
formed with thﬁorned tbreemebyoalietheneaEHlehe needle latch on the

N2 needle shank. Follow1ng this needle position, the needles
© 10 ‘are guided downwards so that the spoon of the needle latch
comes to lie somewhat beneath the khocking-over edge.
The . 0ld stitch is then situated on the needle shank
behind the spoon of the opened needle latch. The needles
are selected from this poSition for the ﬁattern formation
15 by lifting. Needles which are intended to form with the
 thick thread not a stitch but only a float are lifted by
é pattern whéel provided for this'purpose. At'the same
time, the thick thread is brought againét the needle shank
beneath the opened latch with the aid of the kﬁocking—over
20 sinkers so that, during the following downwafd movement,”
.'the thick thread'slides over the elosing needle latch and
cannot pass'intd the needle hook. The thread drops over
the needle head and forms a float in the plain/purl knit
fabric. At the same time, a thin thread is fed to all the
25 needles for fhe preceding operation and, irrespective of
the selection made, a stitch is formed with the thin

thread by all the needles.
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3 Due to the number of the knitting systerns proyvided per ingh in.diameter, °
the capacity of this circular- knitting machine is limted.%Yhe thread !
guide is very large and conpl< c&ged It covers parts which have to be 5
accessi bl e when a thread has broken so as to re-feed the thread. Because
the thread guide has an oriel on its |ower edge, so as to allow the thick
thread to be fed correctly, the knocking-over sinkers have to be noved

radi al | y bDuantadthei onabexoof ties kinddding tsyatanseprovided avoi d t he
oriel. The knocking-over sinker is conplicated in that it has to have at
the tBprahngbdin diameteroatheocapacittyl Of fditS i neulamr The deflection
angles for_the two .threads .i nto the thread gui de and, out of the thread

gui deX3+EtLREaPRGRABRe 150 if‘-l‘f gited e $Hnsat EWRA] HeS Bt ant 15  scrapi ng
and furthernore the.thread gui,de holes are nore easily serrated by the .
threa %I.'g?hﬁnflnggfnﬁ"il&ﬁa%@%t‘hgt[ YRS i Igolts't iy 31%‘*1‘ FhRCeffected with
t he desi .reliabi ity i hect o | nyentjon to provide 20 a
maghi %éé%gg%ﬁgek?‘%&&‘n%nﬁ‘gﬁé“ﬁé}aa% ﬁ%‘%& nsh‘{ n%‘)g]%nal &Y‘e (r;%éné) ave consi degxal y

o Kb EbRAsRIETR Y, bl R Y G el ves oo s
al | owges UgkwboRRgs) O L.y Hd Ui WHibit ¥1pAsha 16O, b ! |
fed correctly, #he kn&gkihg—ovg:_sihkers have tq be moved
radialiy by an.addiﬁiona; wbrkihg St:oke_sé thaﬁ they can

10 avoid the q:iel. The knocking-oﬁer sinker_is'coﬁplicated
iﬁ ﬁhat it.hés to ha&e_#b the top an additional throat for
the thick patterp_thread. Tﬁg defleétion éngles for the two
threads into the thfeéd guide and.out of_the.thread gﬁide
aré unfavourable so that fluff is formed.by the_constant

15 scraping and furthermbre the thread.guide holes.are moré |
easily serrated by the threads. The insertion of the threads'
into the ﬁeedle is not effected with ﬁhe desired reliability.

| It is an objéct of the invention to provide

20 a.machiﬁe of fhe kind_méntioned_at the beginning ﬁhich can
have considerably mére1knitting sysﬁems per inch iniﬁiamgter
and which nevertheless provides much better access to the
various sinkers_of the knitting systems and which allows
tuck-loops to be formed with the thin thread, too, if

25 desired, thus allowing the appearénce of_the.knitted_

fabric to be varied in an improved manner.



~25 desired, thus al:l owi ng the .appearance of the knitted fabric to be X
varied in an inproved nmanner. -4- Accordi ng to the invention there is
provided a device for a-sinker top circular-knitting machi ne, having a

t hread gui de which has a front edgé*that is inclined relative to the
running direction (W of the needles and which has a 5 :%rant side and a
rear side and ASGEF188gé0arit % IHNRRELAGe tBRThaAT RF W LEFEsE BFVESF qui de
hole in the thread guide which is provided for a thin back thread.and
havi ng a §e€ofd I+i28H BGPd&qﬁﬂ%;£ “?Hé“?ﬁFéa@iﬁﬂ%ﬁ?v;#%HlF§_ﬁ%gﬁﬁﬁxﬁfor
a thick pattern thread and haying a knockjng-qver_ sinker 10 w@Lch H§
movabl e r @448 yRICR &S Br o Ebl €9 BN HER tadd HACTERRSkPRGVS Wge
and having a needle camwith a knjttin urve whjch rises | h i rection
of nnverregfleof‘-’"ﬂfélﬁ%e Ilé?cd??cf’r\‘/\h{)éi ?%r (Sz't"epé"ﬁei €3 ot I‘l”*elg‘citnh?}a%on?t of
the front edge of the thread gyide, in which zone t Qr%‘gécguﬁ% 15 di sposed
the reedtErom ShA®FRN RorAEnaTdS AR vihJEa” nd P A" Zofe Thes behind

SR AT B L LB PO D KRRt e
andai thiP MFSYLUPAndRRA Ctb SeoRRKoN RO b HBST LB, SoEidh M o =0
position %ﬂ?é@ rgﬁiégr%%14T§§r££8“tﬁ%§£7‘%hiﬁfC@hicn is provided for
a thick pattern thread and h'a...ving- a knocking-over sinker
10 which is movable radially in a reciprocatab%é m;nne? and has
a knocking-over edgs and:having 2 needle cam wiﬁh_a knitting
curve which rises in the direction of movement of thé
needles an& whose first partia; zone lies in front of the
- front.édge of the thread guidé, in éhicﬁhéone there is also
15 disposed the needle latch opening zone, and whose second
partial zone lies behind the thread guide and with a latch
clearing position which adjoins the.knitting curve and which
has a part that is parallel to the direction of movepént )
and with a thread reception position for the pattern thread
20 and with a first withdrawal curve which -follows the latch
clearing position znd with a thread insertion position which
follows the .withdérawal curve znd with a second withdrawal

curve which follows the thread rsception pecsition and which

lies behind the thread insertion position and extends to the

n
Ut

knocking-over position dispos=d beneath the knocking-over
edge, the second withdrawalcurve in part in a needle latch

closing zone disposed vehind the rear edge of



follows the.withdrawal clrve and with a second.wi t hdrawal 9fjurve which
follows the thread reception position and which |ies behind the thread
insertion position and extends to the 25 knocki n-over position di sposed
beneat h t he knocki ng-over edge, the second withdrawal curve in part in a
needl e | atch closing zone di sposed behind the rear edge of the thread

id ' teri by the fpllow ; Rh PN QW
at E?’rhﬁﬁg%rr?r&hi%%fé’? R i R e e S
at o 2 dHE 3
ot Par Er e S A PRERE, LECPROSDhToR AM R R e art "

changes fg.Jhe §hueads nsgrri 89,-PRRk! haBa1lhe toldkitls tee tonsi sting of the
back thrcead} a’ndﬁﬁe p]étgern t. ,rgag,' in the tucki ng;' p°osition still being

di sposed, Qi tiipedoanvendh¥e5288i BOcLakeRgOholsie ibh whidieesit@rtd) The
knitting position of the Reedles which have the task of knitting the

Bat t er n fdy epgh-gxé#Ndswasbsktant kabhy the Froet zdgeldnd dom i auous
pl at eau-1i ke manner to the second wi thdrawal curve which extends

subst anticdizortah parstanl changegl eot ahiehdheeackiimpevetordge. c) The
thread insertion position changes to a third with- drawal curve which |eads
to the kymektignpvehepoidt sbhtahd eohaisd isghstfarhhiealbaclisthreadond angl e

to the and the patterp'thread, in the tueking position still
béing disposed on the downﬁaﬁdly hanging latch of the
10 needle. | | '
b) The knitting pOsitién of the needles which have the task
. of knitting the pattern thread extends substantiglly in a
horizontally continuous plateau-like ﬁanner to thé second
withdrawal curve which extends substantially at a first
15 angle to the knocking-over edge. -
¢) The thread insertion position changes to a third with-
drawal curve which leads to the knocking-over position
and extends substantially as a second angle to the |
knocking-over edge,- which angle is considerably smaller
20 than the first angle to such an extent that the needles
-following'the third withdrawal curve do not grasp the
pattern thread.
The invention will be understood best if the prior art
~is outlined in detail. For this reason, a detailed
25 description of the prior art will be given to begin with and
only_then a descripfion of the invention. In principlé,'the
Same means are used for controlling the knocking-over sinker

and the needles as in the prior art, and they are therefore



knocklng over edge, -; whi-<ch angle is con5|derably smal | er 20 than the 3206
first angle to such an extent that the needles following the third

wi t hdrawal curvé do not grasp the pattern thread. The invention will be
understood best if the prior art is tlined in detail. For this reason, a
detailed 25 description of the prior art will be given to begin wth and

only then 2 desGfd il b Pfsdfierd VPP Olorhl PHERELPLEEN! RBo3aRT fans are

used for control |ng I ng- sin the needles as I n the

prior art, apkilheye %rﬁaé h@dﬂ‘.@t@te ofOtn deﬁsék@eg ﬁseaaat;ehuenwgr ds formed
wth "p05|t|on indi cate that the state of the needles has a ten ency

towards restdhirds sest fer perépeeofiti pEriotdeal kymetheIaeadlhy ,t heve does
not nove for that time or does so only to a very slight extent. By
contrast, thedulid tien iddesi got fmeset hatr theatneedeesrndorky soannlyout
upward or downward novenents. In the drawi ngs:- FIGURE 1 shows the curve
behavi ofir. ofcd ke weaed| kit éogentier By tbnanastt ethei eardf "tasvethr ead
gui de ag:well as the associated knocki ng-over sinker with the sinker curve,
FI GURES 2 t sikhidhioss fthatiethstneedles nhaénkpi cairny sttepwawdl@@ted in
figure 1, FIGURE 12 shows a representation of the preferred

downward movements.
In the drawings:-

FIGUﬁE 1 showé'the curve beshaviour of the needles -

10 together with an outer view of the thread guide as well
as the associated knocking-over sinker with the sinker curve,
FIGURES 2 to 11 show_further states of the knitﬁing
. system indicated in figure 1,
FIGURE 12 .shows a representation of the preferred
15 ekemplified embodiment according to
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- 15 'exenplified enbodinentﬂaccording to “the’jnvention, in the sane node

of representation as that of Fig..1, and FI GURE 13 3lshows a
representation of the knitted fabf Fc produced according to the 5 S
i nvention but wherein, so as to clearly illustrate the tuck-1oop formation,

t here has been fed instead of the thin thread a.thick-black thread, so that

one can see it without a great effort.. 10, Fig. 1 sho the knitting curve
3 of the needles for theaﬁﬁtﬁﬁVQQﬁ*&H#dﬁnoﬁ%?a??ﬁﬁ BPeen®%t hin back thread

26. and of the thick pattern thread 25 within a knitting.system The arrow
Cin the direction_fronlﬁ?ﬁﬁeﬁﬁﬁ%é§%°QSa?hﬁ?%gtgg #ﬁ§°r&nni direction of
the n ' nsi dered fg e outsi -~ chine,in,the direction of
t he mac |‘%§Ecgﬁtre. The tsﬁl(rag'}aszj%uzlo e"'ééléj%éeéﬁagﬁoﬁgr 3*’%5@&&5 es pass
behind the thread guide.fg%ric(afggﬁhéaiéggo-aiﬂgthgnthg_effected on the

|

knocki ng- over edge 1 of the kno ng-over sinkers 2. Theé "knocki ng- over -
ovar ds. the machi ne cont PR TR dr e e i Ao iy TP SRR AT moni e
centre in the direction Bjlustrate the tuck-loop formation, v
there has been fed instéad of the thin
thread a .thick-black thread, so that
one can see it without any great effort.
1o o |
| Fig. lhshﬁws the knitting curve 3 of the needles for
the stitch formation operation of the thin back thre;Q'ZG.
and of the thick pattern thread 25 within a knitting
system. The arrow C in the direction from right to léft
15 indicates the running direction of the needles, considered.
from the outside of the machine in the direction of the
machine centre. Tne thread guide 4 is stationary.

The needles pass behind the thread guide.

20 " The stitch formétion is effected on the knocking-over
edge 1 of the knocking-over sinkers 2. The knocking-over
sinkers 2 are.moved by sinker cams 14 in the direction of
the arrows A, B; towards the machine centre in the direction
A 2nd away from the machine centre in the direction B.

25 These nmovements are rendered possible by a sinker butt 13.
The knocking-over sinkers 2 ére mounted in a radially

slotted ring not shown.



25 These novenents are rendered possi-ble by a sinker butt 13. The

knocki ng-over sinkers$ 2 are nmounted in a radially slotted ring not shown.
Fig. 2is a section on the dash-dotted line D of Fig. 1. The needle 23,
with its hook 20, 'is so positioned reBative to the knocking -over sinker 2
that the old stitch 21 is disposed on the |evel of the knocking-over edge
1. The latch [err] may be opened or closed in this position. Fig. 3is a

ot chos 19 of fockLl |5 {heRBPERCOR pamcHie SRRRT A0 LT SLiad P RORCRE Tt | n
hat i to B RERbeasrvERa HED deorbredr The A EREOREE FRLaRRLT L ch
i oat | 22 ol ot KA OERRRPRAE "Coker P ERlef 2 4heF Ao HAFQERTRENATC,
mchi ne serireorg. o PREIGELNE YIRS SR E SR OE Do ey

The neegt & 23 hap beasherled herkaldsdddiROPh1s OfodPeidie ol d 20stitch 21 is
dlsposea on t he knocki ng-over edge 1 -of the knocki ng-over sinker and the,

shank 19 of the needle 23. In order to prevent the latch 17 from being
ol osed. Fig. 3 is a section on the dash-dotted line E of Fig. 1.
The opening of the needle latches is effected in the hatched

A panel 7. During this upward'hovement in the direction of

| 1othe arrow P, the latch 17 with its spoon 18 is opened, |

that is to say is moved in the direction of the arrow N,
by the old stitch 21. During the upward movement, the old

stitch 21 is héld down by the throat 22 of the knocking-
over sinker 2. To this end; the knocking-over sinker.2 has
15carried out a short movement in the direction of the machine

centre,

Fig. 4 is a section on the dash~dotted line F of Fig. 1.
The neédle 23 has reached the knitting position 10. The old
20stitech 21 is disposed on the knocking~over edge 1 of the
knocking-over sinker and the shank 19 of the needle 23.
In order to prevent the latch 17 from being closed,
the stationary thread guide 4 has been positioned close
to the opened needle 23. The thread guide 4 is fastened to

2543 thread guide carrier 16.

Fig., 5 is a section on the dash-dotted line G of Fig. 1.

22



the stationary thread gui de 4 has been positioned cl ose t he opened
needl e 23. The thread guide 4 is fastened to 25a thread ide carrier 16.
Fig. 5is a section on the dash-dotted Iine Gof Fig. 1. The needl e 23
has been withdrawn in the downward%direction to the thread ihsertion
position 11. The old stitch 21 is disposed on the shank 19 of the needle 23
and beneath the spoon 18. The needles are selected fromthis position 5

for the pattern_formation, the needles for the reception apd stitch
for mati ofpeineedlenfakhas: been YhEB4uarenanrnthg EHW Hérahﬁéﬁﬁc f8Brtion

I ti wh dl . h Lon,
Eﬁiéltrhi”séimetﬁﬁ?%édi ARaRHE BB opbPoRL pBs Lr oRR 0108 "B BCPEohSof 10 & he
. , . EFBotfoh®
i tabl STORORRSOR. PheCaBEhkRL bE FE ARGHEY, 23 BuChoRdabh T8 O her |

known deypgespobh188 he@nggiesnanl Las-088R. ¢abhoentsnobtiglofi 0. 1. 15

The needl'e ave not been selecte or the pattern Tormation remain

in th?_tbéﬁaéhéD§§££E9ﬁ Pesiht®6n]1thasnsbanesi Pobi 8heSretbpsibhread ™
inseriion position cannot be seen in Fig. 6 since the needle which is in

this posihfostiscrOreemhetiony ofheneeeHiekvwpathern ithrebd remeddingcepti on
20 position 12. The needl e 23 has been noved so far to. the top- that the old
stitch 2inl the thréhd ithsebktidnoposhtioncdle whereas the needles
used for the pattern formation are passed upwards again
to the thread reception position 12. The selection of _ 1
10 the needles intended for the pattern formation may be

effected by devices suitable for this purpose such as

pattern wheels, pattern drums or other known devices.

Fig. 6 is a éection on the dash~dotted line H of Fig. 1.
15 - The needles which have not been selected for the pattern
formation remain in the thread insertion position 11, as
shown in Fig. 5. This thread insertion position cannot be
seen in Fig. 6 since the needle which is in this position
is concealed by -the needle whieh is in the thread reception
20 position 12. The needle 23 has been moved so far to the top
~ that the old stitch 21 lies on the shank 19 of the needle
23 and on the knocking-over edge 1 of the knocking=-over

sinker 2.

25 Fig. 7 is a section on the dash-dotted line J of Fig. 1.
The needle 23 disposed in the thread reception position 12

receives at this point its thick pattern thread 25 which



23 and on the knocki ng-over edge 1 bf the knocking-over sinker 2. 25 §H
Fig. 7 is a section-on the dash-dotted line J of Fig. 1. The needle 23

di sposed ‘in the thread reception position 12 receives at this point its
thick pattern thread 25 which S takeQQLo t he shank 19 through the

t hread gui de ‘hole 5 beneath the |atch 17'“ For this pur pose, the thread
guide 4 has an oriel 24 on its underside so that the thick thread can be
reliably passed into the throat 15. 5 The knocking-over sinker 2 ‘has been

di spl aced for thil§ p@ksssdosdhewsienko 1ohdhroygh the phrgadeguigds belen

dash dotted || nSRUGRasH: The kel d Toosarohioh PUERGeRm FGy A ERicer 2
machi ne contr e SEURiE 4 RS @rddin At el sk Ba gt sof thete ¥ 1"
pattern thread 28MaR Atrred ol de TelIGHIY phnged yobe RTHRIC 15,

over tihe" cl 0signg TRl Gdho ckiing -dVed2 S iGAYIOl HAsMR el diGh120¢ AARREAR i8S A
float in the Knitted fabric.” Fig. 9 Is a section on the dash-dotted line Q
of Fig. 1. At thipurpes¥ soaldwiidte vecalecTigdaciive thee diftidetion Q, in

other words away from the machine centre.

Fig. 8 is a section on.the dash-dotted line R of
Fig. 1. In this position, the knocking-over sinker 2
10 has been moved in_the direction of the arrow S to the
left towards the machine centre so that the pattern
thread.25 is grasped by the throat 15 and bears against
the shank 19 of the needle 23, By this means, the
.pattern thread 25 feliably stays beneath the latch 17
15 @and has to slide over the closing latch.  This thread
cannot form a stitch and appears as a float in the

knitted fabric.

. _ Fig. 9 is a section on the dash-dotted line Q of

Fig. 1. At this point, all the needles receive the thin

20 bhack thread 26 which is fed here, irrespective of whether
or not they have been selectied for the pattern formation,
and form stitches fherefrom. The pattern thread 25 lies
on the shank 19 bereath the latch 17.- The old stitch
21 is also disposed on the shank 19 and beneath the

o5 latch 17. The thin back thread 26 is taken through the

thread guide hole 6 to the opened latch.



20 hack thread 26 which is .fed here, irreéhectLve of whetfer or not they’
have been selected for the pattern formation, and form st¥tches therefrom
The pattern thread 25 lies on_the shank 19 beneath the latch 17. The ol d

>

stitch 21 is also disposed on the shank 19 and beneath the 25 |atch 17.
The thin back thread 26 is taken through the thread guide hole 6 to the

opened | at ch. Fig. 10 is a section on the dash-dotted line L of Fig. 1.
The cl osi f - neged h Lg.€ t k0 At at-c ely 8. The
pattern tﬁ%’d %(Eeldél] s%oé%ﬁjcg&r’lﬁt ﬁé EﬁgnE5§§ g‘%&htg ﬁeﬁgf% tsil rbt%(cjh close the

| at clipple/ | t t s Qf el : ' j rection
of theaﬂé%géﬁﬁkTﬁg'?%?gﬂgggﬁgtﬂgggg? 61%a§§2§c?%?g&?hé%ﬁggfﬁgﬁéﬁuing this
proceshe 8l THe igabrEPRt tRPeBA tbedﬂagbséa_t baid thiengnired g g. 1. 10 In
this position, the needle 23 is:in the knocking-over position 9. The back-

threath?&Hes sidvetiteRuel thesel dhet 1heBh?i7aadring ke means a new stitch
Is formed. During this process, the hook 20 is taken beneath the knocki ng-

0ver Guigmahrdimdvendmbckf nthevreedleke’ 2nt ghehdivectdldred i THenocki ngwhver
position 9. At the'sanme tinme, the pattern thread 25 is dropped over the
. hook &fraiurT adThéi thini batkf threadolbppasses idnth tthe bwok 2@ ead 26 and
appears as a float in the-knitted fabric.

during this process. -. : :

Fig. 11 is a section on the dash-dotted line M of Fig. 1. gj
10 In this.position, the needle 23_is:in“the knocking~over
position 9. The back thread 26 is drawn through the old
| stitch 21 and by this means a new stitch is formed. 5qring
this process,.tﬁe hook 20 is taken beneath the knocking-
over edge 1 of the knocking-over sinker 2 to the so-called
15 knocking-over position 9. At the same“timé,-the pattern
thread 25 is dropped over the hook 20 during this stitch
formation process with the back thread 26-;nd'appear3'as a
float in the knitted fabric.
20 .. The afore-described process felating to knitting
technology constitutes the prior art and only allows )

a course to be formed with the thin back thread 26.

On account of its special needle guidance, the machine
25 on which the invention is based allows stitches and tuck-
loops to be formed within a course. This renders possible

additional pattern variations since stitChes,:tuék-loops



20 ~ The afore-described process relating to knitting technol ogy %6
constitutes the prior art and only allows a course to be formed with the
thin back thread 26. On account of its special needl e guidance, the nachine
25 on which the invention is based allows stitches and tuck- |oops to be
formed wthin a course. This renders1ﬁossible addi tional pattern variations
since stitches, tuck-Iloops 12 and floats can appear in the sanme knit
fabric part. Furthernore, according to the present state of the art, the

needl e hasahd flaetls lcaig abpdncs the Os88s kRISt Fabkiz phke.
af ore-nentioned pattern technique. Until now, there were attained, despite
a conpact construction, less than 1.5 tines as many knitting systens as the
di anmeter of the machine in inches. The present invention renders possible,
due to a sinpli Furt¢hecatire g dcmnedingotoothy pheséntnstiate dF tie Hxt ches
and tuck- loops in a row but also the accommodation of three tines the
nunber .of. knet needley hasmtasraeelli borg edistahbes minhordern tion@ttainlhi s
nmeans that the capacity of the nmachine can be increased by nore than 100%
15 5 Fie aforsomenticonestdattrinabeehniqueknUntidgnoyst dnearcor di ng
to the present invention. The needl es pass through the camassenbly in the
di rection ¥erenatirisndy idesnitga compact. coustepesionss leiss iian i ng
curve, . ' e is .
1.5 times as many knitting systems as the_dlameter of the
machine in inches. The present invention renders possible,
due to a simplified needle gﬁidance, not only the formation
10 of stitches and tuck-loops in a row but also the accommodation
of three times the number of knitting systems as the diameter
of the machine in inches. This means that the capacity of
the machine can be increased by more than 100 %.
15 Fig. 12 shows the needle guidance in a knitting system
according to the present invention. The needles pass
through the cam assembly in the direction of the arrow W
=t from right to left. 31 represents the knitting curve,
analogously to the knitting curve 3 of Fig. 1. In the
20 hatched pénel 32 there is effected, as in the panel 7 of
Figure 1, the opening of the needle latches by the stitches
disposed on the needles. A short distance in front of
o .
the front edge 42, which extends approximately at 45 , of
the thread guide 39, there cosmences the substantially
25 horizontal tucking position 34. As regards the level of
the needles, this position equals the thread insertion

position of Fig. 5, but there is disposed on the latch



anal ogously to the knitting curve 3 of Fi‘g. 1..1n the 20 -ghatched panel "32
there is effected, as in the panel 7 of Figure 1, the opgﬁrng of the needle
| atches by the stitches disposed;on the needles. A short distahce in front
of 0 the front edge 42, which extends approxinmately at 45 , of the thread
gui de 39, there commences the substantially 25 horizontal tucking

position 34. As regards the |level of the needles, this position equals the

threag, s psges| okl Ot efalrd .- Ry t vadd T SPRSBfz0nsthe | atch
[SofhaBoEELLen RRtch %%?_%eee@rﬁgccéas%}t_of e e dl.%i N F G2 50 The br oken

line S3= CRPERERONERL! G 3 R rrtisddris PRSI tHOenitei K@t $O5DEPiBASI tion 34 is
at least partly concealed and the knitting position 33 is conpletely
conceghedchychiiggt bogddigm dd 33 athuegstevertly comcéalelieandrom cl osing.
O course, in the invention, the needles are just as close to the rear side
44 of theekhiitedaggviosd tidmF3 Hey completaelr ponoealded. by #Bei ndicates the
front side of the thread guide. 10- . For the needl es which have the
t ask threadt guddet HO ;bddiust prexerssing Hth&nlatehes pbepmi gAoBangnl vy a Mal |
fraction of the total length of the knitting positign, as shown in Fig. 12.
Ther eOfheAurseloi® the dmxantieny fhe meedles are just as close

to the rear side 44 of the thread guife 39 as they are in the

prior'art. 43 indicates the front side of the thread guide.

10  For the needles which have the task okaﬁitting
thé'back thread 36, the knitting position is only a small
fraction of the total length of tﬁé knitting'poéitian,.as |
shown in Fig. 12, There then follows, as'sﬁown in”Fig. 12,
the withdrawal.cuﬂm 47 at an angle of apprdximétely 500.

15 Tnis is followed by the substantially horizontal thread
insertion poéition'hS which, as rééards the level,.is
equal to the catching position 34, As regards the posiﬁion
of the needle and the position of the stitches, the thread
insertion position is the same as that in Fig. 5. |

20 |

Depending on the antecedent, there are thus disposed
on the section 48 either needles where the stiteh is
disposed beneath the latch;'In this case, they come from
the khitting position 33. Or else there run in that section

25 needles which, prior to reaching the knitting position 33,
have been directed to the catching'position BA and where

the stitch lies on the latch. As shown in Fig. 12, the end



t he.wi t hdrawal curve-.47 at an -angle 'of approximately 50 15 This is

fol I'Gwed by the substantially horizontal thread insertion position 48

whi ch, ‘as regards the level, is equal to the catching position 34. As
regards the'position of the needl e-antdthe position of the stitches, the
thread insertion position is the same as that in Fig. 5. 20 Dependi ng on
t he ant ecedefi ,theckleread inasraiepopedisionhdB8sdst ipos 44 asiechero izl tas
where the stitch is disposed beneath the latch. In this case, they cone
from the knith§ igi@tiefokhgsrear efge tthetbatufhierst kan semmenedehind
needl es which, prior to reaching the knitting positiaon 33, have been

directed to tHe BHTHE nguEdsi 8Pof WAtRAgawRdr eurke 49 (OF Ithes naedlps
posi 11 on 43 T Woth : Ehecbackr ERFEad: AE PRYiHEER: ROGENS ledgothid (Hh

need! s i (R Th THE DR T gad 58 KOS ROCSKIBRGRYSSr Fomitz o 5 46,
ek b eni b1 gt T REedPEg KhREeR B yBORRcZEas oA SRUES I DRANE

e or SR 4 (S SEEDLLE IR b G MR LEIGR Bt o
to a thread reception position 50 and then after a radius
proceed into théir withdrawal curve 51 which is disposed at

— 10 an angle of from 50 to.55°, preferably 53°, to the knocking-~
over edge 27. o | '
In the thread guide 39, there is provided at the_ top on
the left-hand side a.hole, which extends from the oﬁlique’
s top right-hand side to the oblique bottom left-hand side,

15 for the thick pattern thread 35. At the bottom left-hand
side, there ié provided in the thread guidé"39.a hole 37,
which extends from the oblique top right-hand side to the
oblique bottom left-hand side, for the thin back thread 36.

The upward and downward movements of thé needles and

20 the stitch formation taking place during this process is
supported in known manner by the knocking-over sinkers 30 on
the knocking-over edge 27. The'knocking-oVer sinkers 30
carry out horizontal movements in the direcﬁion of the afrows
U - V by means of the sinker cam 28 and the sinker butt 29.

25 U means the direction towards the machine centre and
V means the direction from the machine centre.

When the needles have béer passed through the cam

assembly, --—-




-*

10 an angle of fromb50 to 55, preferably“err}, to the kg cki ng- over edge
27. In the thread guide 39, there is provided at the.top on the |eft-hand
side a hole, which extends from {e oblique top right-hand side to the
oblique bottomleft-hand side, 15 for the thick pattern thread 35.- At the
bottom |l eft-hand side, there is provided in the thread guide 39 a hole 37,
whi ch extends fromthe oblique top right-hand side to the oblique bottom

lef t -doglesi O], choreidieiadi npbagkibhr 6ad 38 s rgh @ngh downwar d

novenents of the needles and 20 the stitch fornaficw?taklng'p ace during

thi s K €£8536 SosUPAOEREdKhA tikRaEN n@%&%gbnbmt,h%l!@wcﬁaxn%%i@ nkers 30
on the knocki ng-over edge 27. The knocki ng-over sinkers -carry out

hor i zgné abaclevenpead 36,the disr pokisablefl toh&orn duws d) coutdy nmeans of the
sinker cam 28 and the sinker butt 29. 25 U neans the direction towards the.

mac hisiel tetnd s eanddt Weredospshd ndiecedtridancer abtthemgateementre. Wien the
needl es have been passed through the cam assenbly, either in the tucking
pasition 34 for grasping the back thread 36 or in the knitting positi o33,
al so for grasping the back thread 36, it is possible to formin a course
stitches ahdstitgh Foopstinnasodr tareadiifiloathdpa taoUrss '

in accordance with tﬁé pattern is also possible, in that

the needles are moved from.the knitting position 33 for

grasping the back thread 36 to the tucking position,
10 and as a result the pattern thread 35 cannot be grasped

and there is formed a thread float. Or else the needle

remains in the knitting position 33 and forms a stitch

with the pattern thread 35.
15 The selection.of_the_needles for tucking or knitting

the back thread 36 and for knitting and floating the

pattern thread 35 is effected by suitable‘pattern devices

which will not be described in detail herein.f

20 .. The needles coming from thé knitting position 33 and
the tucking position 34 or the thread insertion position
aée guided along angles, which_differ”in:steepness,_of
two stitch cams in such a way that the needles coming from
the knitting position follow_a steeper path in the-ﬁownward

25 direction and the needles coming from the tucking position
or the thread insertion posiﬁion follow a flatter path.

Due to the fact that the pattern thread 35 is threaded into

>



A stitch fornation and thread float i'n a course in accordance with the hO
pattern is_al so possible, in that the needles are noved fromthe knitting
position 33 for :grasping the back thread 36 to the tucking-position, 10

and as a result the pattern thread 35 can@QL be grasped and there is forned
athread float. O else the needle remains in the knitting position 33 and
forns a stitch with the pattern thread 35. 15 - The selection of the
needl es for tucking or knitting the back thread 36 and for knitting and
floating the pajher 1S5 it r I.ce

which Wil not e aibpel Mfretn uidle qf%l%gi%’ S R oty tr?%e%r%?b&%m%%
fromthe knittitig pREdIEN wil ) boe ArtiKivhe NAVEY YF IheOknitt ihly ead
insertion position are guided al ong angles, which differ 1n steepness, of
two stitch campdsitdimih, a way that the needles conming fromthe knitting
position follow a steeper path in the downward 25 direction and the

needl es-¢om ng fromthe tucking position or the thread insertion position
followwa-flatter path. Due to the fact that the pattern thread 35 is :

t hreaded i nto t h&hgppack Hihresd) Géddsh@rasped by @dd dhley needjeasped by
t he needl es which come fromthe |evel of the knitting position. 5 The
back thread 363n8 goFsfeeifhen stifehase@msesh loops in accordance with

the pattern selection. Due to the withdrawal angles of

the withdrawal curves 49, 51 of different steepness, a
reliable separation of the pattern thread and the back

10 thread is possible.

The needles of different withdrawal angles meet on
the level of the knocking-over edge'27 and are withdrawn
to the knocking-over position 40 at a éommon withdrawal

15 angle. At 41, the needle latches are closed by the old
stitches and ﬁhe new threads are grasped.'During this
process, the pattern thread 35 passes as a float behind

; all the needles which are withdrawn-at a flat withdrawal
angle.

20

When comparing Figs. 1 and 12, one sees that
the invention fendefs possible a larger number of knitting
systems than the prior art. One furthermore sees that
second upward and downward movements of the needles on

25 either side of the thread guide hole 5 are not necessary
and the machine thus runs more quietly, the needles last

longer and the associated control equipment can be produced



and forns either stitches or nesh |oops i‘n accordance w q the pattern
selection. Due to the withdrawal angles of the wthdrawal™ curves 49, 51 of
different steepness, a reliable sepayation of the pattern thread and the
back 10 thread is possible. The néé@*es of different withdrawal angles neet
on the level of the knocking-over edge 27 and are withdrawn to the

knocki ng-over position 40 at a conmon wthdrawal 15 angle. At 41, the

needle Iahchessakied FRala i, SopRbiSHo " ek Bigsdioare
\?ﬁh' nd -agllsg,hghgggd ltﬁ%t""%'cri:%h fﬂ%a‘ﬁ" tlgdf:ﬁ""’%h%t ofckihg‘ﬁ'o%‘i’-f Q‘i’ﬁgei’-"gl e. 20
en conparing Figs. 1 and 12, one Sées that -the invention réenders possible

a | arger jpuper, af nkli b0 aI¥pkaIR 4l WaRH HR RhOkn@ickin@Bvby t her more
sees that second upward and downward rmovements of the needles on 25 either
side of shakebkr gadatd ¢heh@heckinps ovelr BIGRETALY FhdUs! EQsaaemmPe.e&hus runs
nmore quietly, the needles |last |onger and the associated control equi pient
can b® pindthedinventioni,n thevenisehorneed foh¢heompaemeat of Fig. 1“sith
Fig. 12 also shows that the throat 15 of .the knocki ng-over sinker .

the knocking-over sinker shown in Fig. 7, by means of which

movement the sinker évoids the'oriel_zh.



in Fig. 1 has been dispensed wit4r in the knocking-over sinker 30 and the
Knocklng over sinker is thus also sinpler. 5 1In the invention, there is no
need ‘for the novénment off the knocking-over sinker shown in Fig. 7, by
means of whi ¢ch novenment the sinker avoids the oriel 24. 18 - CLAIMS: 1.
A device for a sinker top_circular-k&itking machi ne, having a thread guide
(39) which has a front edge (42) that.is inclined relative to the running
direction CWAIHMS I he needl es and which has a front side (43) and a.rear
side (44) 5 and a rear edge (45) and a |ower edge (46) and- haV|ng a first
t hread guide hoIé'(3&)d¢ﬁ19ﬁef9ﬁréaé%@¥QRaqgﬂnckvﬂwiﬁ¢sk$#5§i§5d for a
thin back thread (36) and having a secaond ‘t hread gui de hol e g38) in the
thread gui @d@dtdoe whaning arshread gdide Rk Haskrbrs e H°P§5Fd§ﬁd
having a 1Q knocki ng- over sinker % 3 which is nnvable radially. in

reci procat d41%2 i rlénanﬁéénsdk vt %ﬁiﬂ?ﬂﬁ& e?%@ﬁ%n%nﬁlﬁ59ﬁﬁ§na(ﬁ%edle
camw th-a knlttlng curve (31) which rises *in the direction of nmovenent of

t he- need¥e8f e Rﬁﬁfgésf‘?qu’t‘hﬁ%i‘r f‘?%lla fﬁ?ftt é?ﬂ%}‘”ﬁ? 28di 3 repBn3idsf (e front
g?ggog é)t%g’dggeffh%a‘%‘gé ggﬁl n§ #%@Et%@gﬂ'ﬂsﬁ?% zone
(31b) l'eSéT?g€“¥ﬁ$@aahé829e hole (37) in the thread guide (39) which
is provided for a thin back thread (36) and having a second
\_/ '~ thread guide hole (38) in the thread guide.(39) which is
provided for a thick pattern thread (35) and having a
10 knocking-over sinker (30) thch-is movable radially in a
reciprocatable manner and has a2 knocking-over edge (27) and
having a needle cam wifh a knitting curve (31) which rises
‘in the direction af movement of the needles and whose first
partial zone (31a) lias in front of the front edge (42)-
15 of the thread guide (39), in which zone.
there is also disposed the needle latch opening zone {32).
and whose second partial zone (31b) lies behind the thread
guide and with a latch clearing position %33) which adjoins
the kiitting curve (31) and which has a part that is
20 pa}allel to the direction of movement (W) and with a thread
reception position (50) for the ﬁatﬁern thread (35) and
with a first withdrawal curve (#7) which follows the latch
clearing oasition (33) and with a thread insertion position
R (48) which follows the withdrawzl curve (47) and with a

25 second withdrawal curve (51) -wnich follows the thread

[

Ly

h



guide and with a latch clearing position (33) which adj0|¥§ t he :
knittingcurve (31) and which has a part that is 20 parall®l to the
direction of noverment (W and with a thread reception position {50) for -the
pattern thread (35) and with a fH st withdrawal curve (47) which follaqws
the latch clearing position (33) nd mﬁth a thread insertion position (48)

which follows the mﬁthdra¥§L curve and with a 25 second wi t hdr awal

cuwﬂ??%ﬁF1RH|EH%¥ﬁﬂQWB ?%?e%ﬂlcn llfg b’hé@@pﬁnﬁwﬁﬁﬁﬁ%qon (50) and
cihlle .behind the th erth g 48) .and extends to.the

kno %ﬁr vap Bositien (4 cﬁ% oS¥H® h thfe KRPSHATR= RN edge (27),

(41557 hoetly (B {oﬁoésvﬁe%a?%%aaﬁbpﬁéf k?w?ﬁé’f%%h‘i'ro&gka&%ee 3f)," "0 T
chargct e§8§§g83¥’)ﬁhe faql#mrqgkﬁ? U£§s arf J(\:S%)Rg\%gget gtgﬁedl e latch

open |ng urve ranchrng off for the

el R e a1 § Nl Packa | BERRta (BRY, pEDANIRSC L 0u3) L HEKY he posi ti on

(34) S no downstream t han t ront edge (42) and\has a

hor '%ﬁfgaﬁi A de ANl ?ha@ig@lsaé@ef‘-h@e& hﬁ?aéihé nﬁsnb@ﬂngoseatefeeé@) the. ol d
1;5 stitch, consisting of the back.thread (36) and the pattern thread:

(35) in the tucklng position (34) still being dlsposed on the domnmardly
hangi ng Iatch of the

a) Following the needle latch opening zone (32), the
10 knitting curve (31), branching off for the needles
tucking the thin back thread (36), changes to a tucking
position (38) which starts not further downstream than
the front edgé (42) and has a horizontal part and
‘changes to the thread insertion bosigion (48), the old
15 stitch, consisting of the back thread (36) and the
pattern thféad (35), in the tucking position (3%4) still
being disposed on the downwardly hanging lateh of the
needle. | |
b) The knitting position (33) of the needles which have the S~
20 _ task of knitting the pattern thread (35) extends °
"substantially in a horizontally continuous plateaﬁ- |
like manner to the second withdrawalcurve (51) which
extends substantially at a first angle to the knocking-.
over edge (27).
25 c¢) The thread insertion position (48) changes to a third

withdrawal curve (49) which leads to the-knqcking—bver

QLT



needl e: b) The knittimg position:(33) of the needl es which have the 20 M
task of knitting the pattern thread (35) extends substantially in a
hortzontal ly continuous plateau- |ike manner to the second w thdrawal curve
(51) which extends substantially at a first angle to the knocking-. over
edge (27). 25 c) The thread insertion position (48) changes to a third

wi t hdrawal curve (49) which | eads—tAOtre knocki ng-over - position (40)
and extends substantiall ﬁﬂat a second angle to the knocki ng over edge (27),

whi ch angle i s BePdFH8Ra 9)sﬁfﬁpl extends bh’é’sftl%’-% @ SIREPBH ext ent
that th dl foll d thd 4. t th
pa?ternet E?gadefs%éa? §° ggﬂe PES I&gsé'}gé(ler"f’e(r? élc?? f‘(hlc‘i‘h r&g rgsipn ©
(45) . 3 A devieenaidePabig,shalabt hish HE 3”‘ 4 aated, ) 94 ra?“ﬁ'e first
th d de h t 5

read guide P%ﬁéé?l) uhitckﬁienggdﬁré%hgt%ﬁtlﬁ?ﬂ%eg} t#xeg h‘c.rhfa‘iad:(A

cl ai mec,ubn d ai charact errse

extends&sobl | queéxrj‘roggblje Boplotbogtrl%%pb%{[ OrBat]l:l:Ern thread 6635153\” Ce as

claimed 1 n d ai facterised
2. A device as claimed in Claim 1, characterised in

& (37)

that the first thread guide hole (37) is beneath the -
third withdrawal cufve (49).
-/ 3. A device as claimed in Claim 2, characterise.d in
10 that the first thread guide hole (37) is close to the rear
edge (45). |
4. A device as claimed in Claim 1, characteris'ed in
that the.f‘ir'st thread guide hole (37) extends obliquely |
from the top to the bottom.
15 5. A device as claimed in Claim 1, chafacterised in
" that the first thread guide hole (37) also extends
obliquely in the runhing direction (W) of the needles.

6. A device as claimed in Claim 1, char‘acteris_ed in

that the second thread guide hole (38) is above the first
20 thread guide hole (37) and in front of the second
withdrawal cafve (51).

H!l(ﬂj IIII[I I



that the first thread guide hole (37) also extends obliqugly in the running -,
direction (W of the needles. 6. A device as clained in aiml,
characterised in that the second.thread guide hole (38) is above the first
20 thread guide hole (37) and im front of the second wthdrawal curve (51).
21 - 7. A device as claimed in Caim1l characterised in that the second
thread guide hole (38) is belowthe knitting position (33). 8. A device as

claimed i) dd@ 88 las COBLEREAT EACE1 B! H?Z §§._Q%5%%%qg%é&"ﬁ@%&|;ﬁéde hol e (38)

i s above the thread insertion position . A device as clained in

G ai Mype $deorel ehresd £(i882ho181389058 bR thd dhihind 38) is in the

sector between the second and third w thdrawal curves (51, 49).. 10. A

devi ceaitian n€¥3)n A aiml, characterized in that the knitting position

(33) changes, close to the rear edge (45), into the second withdrawal curve

(51). 11. A device as clainmed in Caim1l, characterised in that the | ower

edge (46) of the thread guide (39) is without a projection. 12. A device as

cl ai el ik dévwice laschladwedr ineGliedm Aat characterised in (that .
the second thread guide hole (38) is above the thread

insertion position (48).

9. A device as claimed in Claim 1, characterised in that J
the second thread guide hole (38) is in the sector between

the second and third withdrawal curves (51, 49).

10. A device as claimed in Claim 1, characterised in that
the knitting position (33) changes, close to the rear

edge (45), into the second withdrawal curve (51).

1l. A device as claimed in Claim 1, characterised in that
the lower edge (46) of the thread guide (39) is without

a projection.

12. A device as claimed in Claim 1, characterised in that

c o
the first angle is between 50 - 55 , preferably 53 .

13. A device as claimed in Claim 1, characterised in that

o o
the second angle is between 42 - 46 ,preferably 45 .
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the first angle is between 50 - 55 , preferably 53 13. A device as clained ﬁ@
ih CQaim1, -characterised in that 0O 0 the second angle is between
42 - 46 ,preferably 45 - 22 - 14. A device as clainmed in Claim1,
characterised in that the third withdrawal Curve (49) neets the second

wi t hdrawal curve (51) on the knocki @§-over edge (27) and fromthere jointly

| eads to the knocki ng-over position ,-'" (40). 15. A device as clained in
claim 1, characterlilsedt idetier adeckadokridngroCideisgi dkerch@Gctetiseds a
throat which extends fromthe knocki ng-over edge (27) 16. A device for a
“circul ar - kniint ithg trddrs e iiod febthdrawabstcafrs al(ihg Jaseaedieithaleseeomdd with

reference to Figures 12 and ;13 of the acconﬁanying dr awi ngs,
withdrawzl curve (51) on the knocking-over edge (27) and

from there jointly leads to the knocking-over position
I (uo).

15. A éevice as élaimed in elaim 1, characterised in
that the knocking-over sinker (30) only has.a throat which
extends {rom the knocking-over edge 27). -

U 16. & device for é_circular-knittiﬁg machine
10 . fabric, substantially as herein described with
reference to Figures .12 and :13 of qhe accompanying

drawings.
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