31 MARCH 2004 DEVI CE FOR MACHI NE KNI TTI NG The invention relates to a device
for machine knitting wth at |east one-continuous yarn, in which the yarn,

by means of the hook part of a knitting needle, is passed in a |oop
through the previously forned |oop and forns a new | oop, i BMWHARCH2004
knitting needl e, below the needle hook, has a slot into which a

downwar d-ori ented transfer hook novable in the vertical direction can be
introduced. In all previously enployed nethods for |oop formation, the

| ast-formed loop is held by a hook, enbodied as the head of the needle,
whi ch then as the needle is advanced is brought into a shunt position. From
there, via a yarn newy caught in the needl e hook, upon retraction of the
needl e Eg neans of shunt repositioning, it is brought over the closed
hook and®4ftar ¥ W N0 dpIREI Nseen drawn through the old loop is cast
off over the latter. Hence the needl e hook has two tasks: to hold the |ast
| oop and thusmhg%_égﬁted oaqd. formed until that point and to catch a new
yarn and fashion “1iotmd &9 5 FRe2udeVifet Frer deaghiad dmiltaapgf or mat i on

depends¥igecisilesst omebeiong imioest gaassuie weldmitiy when ihe transfer

hook plueges sty f teh cheek.. It js  alreéady an advantage
t hat thg neeqygE%ééhﬁﬁgig%gﬁé grghggggL§% en?%%h§aﬁég§ﬁ§ﬁ@dtﬁpcﬁness, whi ch
for rela?Ret dde pregieysprofpaeed atieom e clrte it yethabobhe

t ransf ein hdvigh tile iknd otdvigr sieelDb], 0Be1 My | #he Mg 1t ‘%d%%fdhgsCheek- Wth
very figesPitihesimit ealg%%k%lrELa¥.in tge needl e channel’s ana.deviations
in the lateral straightnes$ 6f "rh8™ + Bd1°Y figrafiticoh hacdnBersbéanieause t he

t r ansf MoK Higadt Gilkecthen shuebealhtofdudwei.needl e sl ot instead of

getting into the

In all previously employed methods for loop formation,
the last~formed loop is held by a hook, embodied as the head
of the needle, which then as the needle is advanced is
brought into a shunt position. From thére, via a yarn newly
caught in the needle hook, upon retraction of the needle by
means of shunt repositioning, it is brought over the closed
hook and after the new loop has been drawn through the old
loop is cast off over the latter. Hence the needle hook has
two tasks: to hold the last loop and thus the knitted good

formed until that point and to catch a new yarn and fashion
it into a loop.

_ The use of the device for loop formation depends
decisively on being able to assure certainty when the
transfer hook plunges into the slot of the needle cheek. It
is already an advantage that the needle and the transfer hook
have the same shank thickness, which for relatively coarse
pitches provides adequate certainty that the transfer hook,
in its reverse motion, will enter the needle cheek. With
very fine pitches, the lateral play in the needle channels
gnd deviations in the lateral straightness of the loop
formation elements can cause the transfer hook to strike the
side wall of the needle slot instead of getting into the
slot. 1In warp knitting machines this danger is even greater,




slot. In warp knitting machines this danger is even greater, -1 31 MARCH
2004 since the loop formation takes place at a greater distance above the
upper edge of the bar, so deviations in the lateral straightness can have
an exaggerated effect. From German Published, Exani ned Patert! MARGH2004n
DE- AS 26 47 185, a nethod for machine knitting with at |east one
continuous yarn is known in which the yarn is passed in a | oop through the
previously fornmed | oop and forns a new loop that is then held tightly,
essentially in the sane plane as the previously fornmed |oop, until the

next yamsdncaughe, labp fhemavset ©ikdoHam J mRt i0 hgs. egi on of
loop f QiR @Re Eégg}G@&gﬁn Eﬁ%ﬁnt Dﬁg%losgﬁeaDgrfé%gg §Z§£%§?éa knitting
machi ne that has n eS-9 t Hout™F £TheSq SeFresiorGowR, tha Imteral

per pendiS¢drPdphtBetRechrelidee cynt i exteygendted efekati.vel y | ong shank parts are

di sposed as selector elenents in radial slots and can be noved

transversely gnd pévotab;g to the needl e by control devices. From Gernman
Patent DE 29 0§°863°E32" Fikthihedmdxaniged Petent Apphioet kmi thE-ng ar e

known i ASWABCATt heSneedheshiod o nadiriont siidesaf fiennsed] &, shapk, each

have ancauxihi,aL¥ ts ' I 5 i,ded i ke the needle and 1s controlled
in itsCIongitudin% di%%ggkgﬁléﬁhggﬂfﬁh d€AsTt hd Pt ollbe cast of f

and hol 48°Pt tRREVED (e e visoislivs forawa fhopughd forms | a thay aemgent i onal
kni tti nghaet hedshem e XM ight 1, 0€&SS ik e LEN, 18 acconpl i shed
upon adgﬁgc§gg?i g{ ppe nggéﬂgfby thg ??2%9f$§ﬁ§%%e&%%% 4??%Iﬁ§ cheek. The
needl e cheek at the sams 19%he S8 &8tid Ehppext tyRrn staghtor ati n conpound
needl esthPtoBeRY e2f tiparedinwa tdod, guredehtbethe region of loop

formation.

From German Patent Disclosure DE 29 50 147 A1, a
knitting machine that has needles without latches is also
known, in which perpendicular to the needle cylinder axis,
relatively long shank parts are disposed as selector elements
in radial slots and can be moved transversely and pivotably
to the needle by control devices.

From German Patent DE 29 09 963 C2, a method and a
device for machine knitting are known in which the needles,
on the front side of the needle shank, each have an auxiliary
part, which is guided like the needle and is controlled in
its longitudinal direction and which widens the loop to be
cast off and holds it until the new loop is drawn through.

In all the conventional knitting methods, a widening
process is necessary, which is accomplished upon advancement
of the needle by the rise from the neck to the cheek. The
needle cheek at the same time serves to support the latch, or

in compound needles, it serves to receive and guide the
-closing element,




closing elenment. -2 31 MARCH 2004 In the known | atch needle, the yarn nust
overcone a plurality of sliding resistances. First because of the rise of
t he needl e cheek, then along the latch that is open at the rear, and
finally upon retraction of the needle the rise to the hook 3nMAR{eH 2004

wi dening via the latch spoon. In the conpound needle it is problematic
that the closing. elenent has to disappear in the needl e cheek, yet in the
closing position is supposed to cover the hook. This puts limts on '
preci sion enbodi nents. The object of the inventions defined in clains 1 and
8 conprises disclosing a device for knitting or |oop formation that

sinply and wi t alnt kes small er | oop heights possible than in al
the met hods etﬁ% ﬁﬁéd%%%f%o‘% %F‘eélienvé?m RSN RHEbI PVEREO™E f4 er ent
pri nci pPégratitEnbbdshieding Wedi stwmmes.n addisti BBChAsEher agyant ages

resulti ag EremA h | e i ttal , 1Lt Is.achieved that the needle
st rokes gr e ext rg?ﬁié@gﬁ%ﬁ CE%%\% %oérg &%%n&aEFéng?gnﬁﬁso%%lﬁt ithe he

| ongi t udFRar ABEi 1Y Hpsieetaactine kdi thedneediel ehanci ddecd oop
pat t er nthesbopht @ukd vithd witderciany ha apredugad Wi gBOéHPStﬁztsh% |y greater
a

uni f or m r npact onents, can be used, result,

ext rerremggﬁg?g%ﬂ&_sgg%g %dllct_'orrelﬁ g ré:)&g%@&icbltlé‘?tﬁ%e pFieting elsmady d of the

transf ef@fiobR €hearrepefiredtiesmesitdre chened yat oimdtis aiiEsmgast i ng of f of

| oops apdsyaidsnfeednighddtdp +d e . ause the caonponents are
e o pevaeeths, OOk TEASRLASUERNR

ZLSE!g[%réﬁgskégkéhﬁﬁgék%ﬁﬁ%ﬁ ngggriomL Adv;ﬁtggegus further features of
the invention are
The object of the inventions defined in claims 1 and 8
comprises disclosing a device for knitting or loop formation
that simply and with certainty makes smaller loop heights

possible than in all the methods employed until now.

The inventions exhibit two different principles of
embodimerit. With them, in addition to the advantages
resulting from how the object is attained, it is achieved
that the needle strokes are extremely short, and no sliding
resistances occur in the longitudinal motion of the needles.

The knitted article and the loop pattern associated with it
can be produced with substantially greater uniformity.
Moreover, compact components can be used. As a result,
extremely precise embodiments are possible., The pivoting'
outward of the transfer hook that is effective when turned
around promotes casting off of loops and yarn feeding into
the needle hook. Because the components are simpler, the
service life is longer. All this makes great economy
possible and keeps production costs low.

Advantageous further features of the invention are
disclosed in dependent claims 2-7 and 9 and 10,
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di scl osed in dependent clains 2-7 and 9 and 10. -3 31 MARCH 2004 The

enbodi nent according to claim3 pertains to design characteristics of the
| oop formng elenments and the controlled inward notion of the transfer
hook by nmeans of a slide rail mounted on the needle cam THd M

according to claim4 serves the purpose of designing and centrall y gui di ng
the transfer hook. The further features of clains 5-6 provide for

assurance in grasping the loop fromthe needle cheek to the transfer hook.
Wth it, the tolerances that exist in textile machines in the needle

gui des are neant to be obviated. These tol erances are unavoi dabl e not only

in the radial ppdi j |n ci.rcylar knitting machines from
the needl|e botton?fﬁéaﬁﬁh?éééﬁéégﬁéi D% (24 PnHEF LRARF phe t $& 5w

| at er al (}2FACEREIABEES @%%&@mn@%m siecmeatsnane tik sadvant ageous
ef fect, coherblned theaneatenn Bruthothapdemandsofop, equalizing tol erance

in need i both,in e Iatera rection and tYans ly toit,
are netlsg;'l"ﬁg ggﬁf ?%&;%HHQQ)tQﬁ nes8ler &A% er hook to the needle in warp

knitting machines is also sinplified. The enbodi nents of claimb5 al so

enabl es [5| C]Thé:OéH&%[ﬁ o C he transverse direction of
the |00 el errefﬁésr&nl t&g)lrtgghgf ?g)r (sQ“ngﬁm %t%‘?ﬁ‘fﬁ? V& Pusifsecent r al

S
gui dancg® $ ?ﬁ %9%ﬁ§¥éFQQSﬂ@lthéuﬂGﬂﬂﬁethée@Iwm&f@mdnnﬁing to claim?7
makes it sinpler to use new, unused Ioop formng elenments in a bar. The

enbodi ment ofT% d’g,% ert ai sic various ‘variants of the transfer
hook in terns o aj;100 e%bﬁ%%tur © alfis' ¢ provide for
assurance in grasping the loop from the needle cheek to the

transfer hook. With it, the tolerances that exist in textile
machines in the needle guides are meant to be obviated.

These tolerances are unavoidable not only in the radial
direction, for instance in circular knitting machines from
the needle bottom to the inner face of the cylinder cam parts
and laterally in the needle channels and have an even more
disadvantageous effect, the finer the needles. Thus both
demands for equalizing tolerance in needle guidance, both in
the lateral direction and transversely to it, are met. The
relative motion of the transfer hook to the needle in warp
knitting machines is also simplified.

The embodiments of claim 5 also enables [sic]
compensation for tolerances in the transverse direction of
the loop forming elements. It also offers an alternative to
the central guidance of the transfer hook.

The further feature according to claim 7 makes it
simpler to use new, unused loop forming elements in a bar.

The embodiment of claim 9 pertain [sic] to various
variants of the transfer hook in terms of hook control.
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31 MARCH 2004 The enbodi nents of claim10 is [sic] suitable for warp
knitti ng machi nes, because the functions of the needle cylinder in the
form of needl e gui dance and casting off can be taken over Ey drop wres.
"Exenpl ary enbodi nents of the invention will be described i ®icMARG2094
with Figs. 1-31. Shown are: Figs. 1-4, the basic illustration of t he
sequence of notion between the needl e hook and the transversely novabl e
transfer hook for mniml |oop heights; Fig. 5 a version for circular
knitting machines wthout transverse notion of the transfer hook; |atch;
Figs. 6 and 7, the enlarged front view of the guide Fig. 8, an enbodi nent
for warp knit g out. tr sverse notion of the transfer hook;
Figs. 9 and 1ghBaeHBSHiﬂ tsvgécnrﬁ¥% ererdtdclFpgdtakie 1for (war our se of
f or ni ng KBAELLBEpMEABIRES N b?ﬁﬂ@ﬂ%/hhﬁfﬁMﬂptﬁ@h&]bﬁrﬁhghn@e@B@dle channel in
t he uppeylipdet @ﬁ ah@eﬁ@lh@ &ﬁ/'ﬂé&dﬁr S > and 8 as
wel | asy, ftgk@ e %%éh théegﬁﬁggbpgo%ﬁ?hggggﬁﬁ fg%PH33k shank

i nsi de “thé nlad?g 5 ¥ HE H5Sedl e shank: Fig. 16, the transfer hook
part with the knitting -5 31 MARCH 2004 needlellke spring part disposed in
the rear part an a atlon n accordance with
Fig. 16_for EQém bgr%tln %ﬂ nes lg% gﬁa n g %rﬁ?transfer hook,
greatly gﬁpg%@% 1n conjunctlon with Flgs 1-31. Shown are:

Figs. 1-4, the basic illustration of the sequence of
motion between the needle hook and the transversely movable
transfer hook for minimal loop heights;

Fig. 5, a version for circular knitting machinés.
without transverse motion of the transfer hook;

| Figs. 6 and 7, the enlarged front view of the guide
latch;

Fig. 8, an embodiment for warp knitting machines
without transverse motion of the transfer hook;

Figs. 9 and 10, a set of loop forming elements;
Figs. 11-14, the course of forming one loop shown in

partly cutaway form through a needle channel in the upper

part of a needle cylinder with the versions of Figs. 5 and 8
as well as of Figs. 15-17;

Fig. 15, the support of the transfer hook shank inside
the middle part of the needle shank;

Fig. 16, the transfer hook part with the knitting-
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with lateral widening of the loop to the thickness of the needle; Figs.
20-28, loop formation with a further version of the transfer hook and
Figs. 29-31, further versions of the transfer hook part. In Figs. he
course of notion of the front region of the loop formng el ﬁﬁplﬂ@ 04
shown. The enbodinent at the rear - not visible because of the 10X

enl argenent - is equivalent to those of Figs. 5 and 8. Because of the
resilient pressing of the two loop forming elenents, it also allows a
transverse notion of the transfer hook on the order of magnitude of its

pr oj ect nerdielldwet hprsupppatt plsmsedvithatie re@W bhpg bhatpspeci al control
parts benhphevided in the needle cam Thus the cheek rise 3 extending
beyond t he ﬁelght of the needl e hook 2 and the projection of the transfer
hook toward its bearing face are omtted. The | oop height can be nade

smal | er by thEﬁganEUDtanFéﬁalﬂcétﬁQﬂS 1&1’%&%%@%&85%5%@%1@28]}:@;' T in the

sho I n dot dashed |i nes, the nee

knockov
tuck po§%FP Q %Etin%c%? new yarn. The front bearing face 43 of the
transfer hook shank 9 is in the recess -6 31 MARCH 2004 41 behind the

needl e cheek 3 Ssolghgﬂdt t s loca te n the needle
slot 4 aﬁgpciears t he nnsfnfeég%??rlnﬁgg go}%)g ?ﬁ% Yook 1 is
h

al i gned” ?F%rﬂélﬁﬁﬁeQﬁngﬂ%%1%W%é@09at0aﬁhethh&ekmssm0x©ﬁﬂn£ct|on of the
transf enebdd&; part 9 bel ow the support plane. This is an inportant
advantage in manufacturing the transfer hook part. In Fig. 2, the needle

hook 2 has nnved backward into
Figs. 20-28, loop formation with a further version of

the transfer hook; and

Figs. 29-31, further versions of the transfer hook
part. '

In Figs. 1-4, the course of motion of the front region
of the loop forming elements is shown. The embodiment at the
rear - not visible because of the 10X enlargement - is
equivalent to those of Figs. 5 and 8. Because of the
resilient pressing of the two loop forming elements, it also
allows a transverse motion of the transfer hook on the order .
of magnitude of its projection below the support plane,
without requiring that special control parts be provided in
the needle cam. Thus the cheek rise 3 extending beyond the
height of the needle hook 2 and the projection of the
transfer hook toward its bearing face are omitted. The loop
‘height can be made smaller by that amount.

Fig. 1 shows the basic position. Above the knockover
edge 7, shown in dot-dashed lines, the needle hook 2 is in
the tuck position for receiving a new yarn. The front
bearing face 43 of the transfer hook shank 9 is in the recess

—H~-




the position for drawing the new | oop through the old | oop. Because of the
upper edge of its front bearing face 43 of the transfer hook 10, the
transfer hook has noved away fromthe needle hook and has noved past it as
aresult of the slide face 40. FromFig. 3 it can be seen tXlMARCH 004
ensuing forward notion of the transfer hook, its outward position is :
preserved; also in this drawing, a noucat-like concavity 46 is provided on
t he back 45 of the transfer hook 10; this concavity serves the purpose of
central guidance of the transfer hook 10 in the w der cylinder channel of

the regi4dnbehdndditaei ngetibe Sevek onp, tdy qugh the er‘AHEQQP'h%]%% er,
i conti nuous as ar as the

i nst ead ;Qf ot _4 he . needle 1 that is

recess j% 6§?§F§§)?natg%a%%%$£%réhé%s§ Geatse theoPosE Beermickt - | i ke
concavi therBgdcdroBe pFbei deedld rhddlg.l 4,s tad gmeedive t hoeke hiagi gy ege f or war d
agai n i thet bBeout Bar dz RQSHH & (o f. 0 It is als ssible
for the %h%ng g Ef tjge tran%%rfg ﬁ%)dg%%%%l?hogg ghgpﬁfﬁﬁs %ﬁ%&f be
enbodi mBAT "s3l PALYY THReS R dIfcta -on TSt A6 Bpanmpertémok 10 is then

ef f ect eddvbytape $hi dant Beet vl ngvitee tia sirawahdoRObhep is effected by a
small slide rail 42, provided at an appropriate point 1n -7 31 MARCH 2004

the needle cam that acts on the shank 9 at its backward notion (Fig. 1).
Fig. 5 shows fRefHeviZe ihe inesdebddioeat hier moivedubac kwaard tiitkg nachi nes

wi t hout theapsyet s6n NBb+ Al Afi A& He 3% €hophPRk Kap Of the
transf e hogk 19 iven a fulljd1 shank thi8Enesso%$ht%%§ﬁ%%gﬂéx§? 2, 3, Is
gui ded iR ?ﬁeene%dﬁgﬁcﬁﬁﬁﬁﬁﬂg PG FAE BESPFNBeRELRE TECfd Ind thhansf er
transfer hook 10, the transfer hook has moved away from the
needle hook and has moved past it as a result of the slide

face 40,

From Fig. 3 it can be seen that in the ensuing forward
motion of the transfer hook, its outward position is
preserved; also in this drawing, a noucat-like concavity 46
is provided on the back 45 of the transfer hook 10; this
concavity serves the purpose of central guidance of the
transfer hook 10 in the wider cylinder channel of the region
for drawing the new loop through the old loop. Moreover,
instead of the slot 4 of the needle 1 that is continﬁous as
far as the recess 41 (Fig. 1), a channel that is open at thé

top or a noucat-like concavity 4a can be provided.

In Fig. 4, the needle hook has moved forward again in
the outward position of the transfer hook.

It is also possible for the shank 9 of the transfer
hook 10 (without a spring part) to be embodiment solidly.
The outward motion of the transfer hook 10 is then effected
by the slide face 40, while the inward motion is effected by
a small slide rail 42, provided at an appropriate point in

.




hook 10 are provided on the upper edge of the needle, and between thema
smal | recess (seesaw) assures the defined base, in the figurative
extension of which the transfer hook 10 is disposed, shifted downward by
the depth of penetration into the needle cheek 3a. The sharkl MARCHZ004
transfer hook 10, above its control butt 12, has a spring part 11, so that
after the needle camis attached, the inside face 8 of the cam presses
the. shank 9 of the transfer hook 10 against the needle shank 1 and
presses .t he Iather agai nst the bottomof the needle channel. A smal

proj ecti SOHE FrEnsFRRThRBKS I B Ghantke Ssttdnktsubpokvasdffices to
assure that; Jheridd ansf er hook in the slot 4 in the needle cheek 3a will
engage the | oop Iocated over it. The control butt, which is provided in
the rear region of the needle shank 1 and is QU|ded in a second camtrack,
cannot be seefildA Pafkfvp4ithe geoidaldd drist kebeHamknd ﬁért&mr¢uhwmfer hook

10, Sp&@uﬁt@ﬁb'Ma@H1h8§ REEK I ﬁfﬁﬁ%vg%sel oﬁhbﬂeéf'gﬂéhfran e hggktgg

needl e éhe%k ﬁa agg Sures t$$ centra ance o

relativ #Re nihagnank,y 1% trame £5t BROBALPn ghEesimnkild of the

t r ansf eshahéokhi0kness hofintlea| meagtd: ut:ﬂs3foigegubae@rpwlghém)thaI t wo
allgnednggaggeghggnéflg T % fié%‘ﬂé%?ﬁi %agggh éldgs ;ront beari ng

face of _.the s ank in suc u on - - conpre55|on
" a pea- shep&dl Qeéf%rpﬁ?v%d%ﬁrQﬂeiﬂﬁ &E@ﬁr2ﬁﬁgeSofptb@s@@Edﬂﬂ,|and;he m ddl e on

t he undersivdenofhéhea SHpPDT trecddie (seeubldnhskated 24e Shdfed N the needl e
Pook T0Crara: e fe Fretiulhis B4 v otn Bt fre e dy i stdotsse. of the
apparat& éf disposed, shifted downward by the depth of penetratlon

into the needle cheek 3a. The shank 9 of the transfer hook

10, above its control butt 12, has a spring part 11, so that

after the needle cam is attached, the inside face 8 of the

cam presses the shank 9 of the transfer hook 10 against the

needle shank 1 and presses the latter against the bottom of

the needle channel. A small projection of the transfer hook

10 below the shank support suffices to assure that the

transfer hook in the slot 4 in the needle cheek 3a will

engage the loop located over it. The control butt, which is

provided in the rear region of the needle shank 1 and is

guided in a second cam track, cannot be seen.

A latch 24 is provided on the shank 9 of the transfer hook 10,
specifically on the bearing face 43. It slides in the slot 4
of the needle cheek 3a and assures the central guidance of
the transfer hook 10 relative to the needle 2.

In Fig. 6, the latch 24 in the shank 9 of the transfer
hook 10 is shown enlarged. It is formed by providing that
two aligned punches 25 (Fig. 7) are placed on both sides of
the front bearing face of the shank 9 in such a way that upon

-8-0




Fig. 5 for warp knitting machines. In those nachines, conpound needles
have becone the well-established. The needles and closing el enents are not
nmoved individually but rather in rows, in what are called bhars. The2004
needl es and closing el enents each need one especially cont & Mé(BcHdl‘

Both the needles 1, 2, 3 and the shank 9 of the transfer hook 10 can be
received in only a single bar. The tentering pad 15 presses the needle 1,
2, 3, in the rear zone, against the channel bottom 33. There, the channels
are offset to the height of the needle shank 1, mhlle in the front part a

slide fc@m@rb@susnpr QVpdgdsh@@é@V%é'\/fH&h dhe ik A9 R3 Ec}]xlzﬁ’Im% shank 9

h uisite snal a Ive ion of the
1(:)]; ahgfeﬁor%§§ Ok 1€% (?di%e‘?‘{}gt %éjéﬂjleésﬁ%kof ﬁB@sﬁBPE@F’The spring
part 11T@ﬁaﬁg§§lbaet 1@tch Eﬂl$ﬁﬂdﬂHWiﬂmﬁh@ﬂh%é$$ét@@§66@|ZEOEAEbe,ggag?e
f ative noti
tzﬁe m;%eb% BQ?ﬁﬁgggsgﬁé'?gu?%gE%@é:nas% &t ﬁ%%ﬁelﬁ’f Eﬁseﬁg?%ﬂ € thout a
spring g' Pk i@ﬁrFﬁﬁFlY% tQu ke pessilied Z-ear portion of the shank 9 of the

transfer hook 10, is also possi bl e. The precise contac; gf t he traPsfer
hook shank 9 in eedl 1.can then be effecte y nmeans of a
spring extens?gﬁ %n%%&? O‘%Mﬁ %Cgrai?é:(?g(?ﬁtué the Q% HRef apRe Azt whPlext endi ng
past t Ré9uppefordégerpfkne tranterdigepad I5. thbseresessnas, t he back bel ow

the needbpbafl ReedlONMadd Hi@se 2naNdeds- Sgﬂaf’}ifgn%? ?ﬁzg{egﬂhgt fea'cg tlge

Xgasgggpgggleﬁ %ﬁ?dgﬁg%gqgg¥$%ﬁéﬁisp§%ggHg§?;P§e hiad} eidyrHddititon provi ded
with a ratherubm wws, dien costt Re Ganastcherscerne: ahodidrenis are al so
' closing elements each need one especially controlled bar.
Both the needles 1, 2, 3 and the shank 9 of the transfer hook
10 can be received in only a single bar. The tentering pad
15 presses the needle 1, 2, 3, 'in the rear zone, against the
channel bottom 33. There, the channels are offset to the
height of the needle shank 1, while in the front part a slide
face 16 is provided, below which the spring part 11 of the
shank 9 of the transfer hook 10 makes the requisite small
relative motion of the transfer hook 10 with respect to the
needle hook 2 possible. The spring part 11 changes over into
an outward-oriented extension 21 with a channel 22, which is
engaged by the control ruler 23 for the relative motion of
the needle 2 with respect to the transfer hook 10. A version
without a spring part 11, that is, with a solid rear portion
of the shank 9 of the transfer hoock 10, is also pdssible.

The precise contact of the transfer hook shank 9 against the
needle 1 can then be effected by means of a spring extension
{not shown)} formed onto the slide face 16 and extending past
the upper edge of the tentering pad 15.

The recess on the back below the needie hook 2, shown
in Figs. 5 and 8, can also be appropriate in the version of
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possi bl e, as are abrasi on-proof plastic surfaces. As shown in Figs. 9 and
10, three elenents, each conprising a needle 1, 2, 3 and a transfer hook
9, 10, forma set that nmakes it possible simultaneously to use three

el enments, in the present case, side by side in one bar. The 3leM&RGH 2084
supported in a foil 44 with stanped-out features at precisely the spacing
corresponding to their working position in the bar. After the el enents
have been .inserted, the. foil 44 is renoved and-di scarded. |If needed, nore
than three elenents can al so be conbined into one set. In the further

exenpl atyeeabpdiraents 6f Figs, 11419, no transverse notion of the transfer
hook 10 takes place. The transfer hook 10 has caught the. last |oop,

| ocated on the needle cheek 3a, above the casting off edge 7, and a new
yarn is intrB8decstidatfacdel hemat edigaki s aFngrdéReaNops i Sgaqosition of
the needkgehogky2-f O+ ' nNew through the.old | oop, with the
yarn fotngd infopaeﬁim/E%g%?Qﬁ%?ﬁgﬂghéhgﬁgﬁggewlggo gbt?%hﬂ?ns inits
“Tower pBStHFigR. CPating. 1Ceramic tommsfrmetheokoddmbnts revedalwar d. The ol d

| oop hapobeénleasss oife mwfaéihﬁugﬁ@ﬂfe p18agiknshigac@Eocess, so that a new
| oop has been created in the needle hook 2. _10 31 MARCH 2004 In Fig. 14,

the needle 1, 2, 3 has been noved outward and upward again, so that the
new | oop arri&@sshkeimn hen R¥ert e 9 chrekk (3athtbesclegenes al sgctimkes t he

struct ugahptr et atd i fqt le_h e h 3a _and transfer
hook 10 g\np%h on%%aﬁg%ﬁlré)vli’s,% iy %?‘nd:ta ?g,gn%ﬁ%g R Snoft B S ed
downwar 85t hat i%ekeg ithPssiple, sigalépaeoypew, te ouse three

elements, in the present case, side by side in one bar. The
elements are supported in a foil 44 with stamped—-out features
at precisely the spacing corresponding to their working
position in the bar. After the elements have been inserted,
the foil 44 is removed and discarded. If needed, more than
three elements can also be combined into one set.

In the further exemplary embodiment of Figs. 11-19, no
transverse motion of the transfer hook 10 takes place, The
transfer hook 10 has caught the last loop, located on the
needle cheek 3a, above the casting off edge 7, and a new yarn

" is introduced into the needle hook 2.

Fig. 12 shows the position of the needle hook 2 for
drawing the new loop through the old loop, with the yarn
formed into a new loop, while the transfer hook 10 remains in
its lower position.

In Fig. 13, the transfer hook 10 has moved upward. The
cld lon has been cast off over the needle head in the

process, so that a new loop has been created in the needle
hook 2.
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the sane extent as the transfer hook 10 has penetrated into the needle
cheek 3a. Fig. ‘15 shows how the shank 9 of the transfer hook 10 1is

received in the mddle region 5 of the needle shank 1. For thlsifurpose
the shank of the needle 1 is split there; the |lower secti o8 (MARGH 208t

in the side view) nerges with the needle cheek 3a and the needl e hook 2,
whil e the upper part (on the right in the side view) is enbodied as a
spring part 6. The spring part 6 presses the shank 9 of the transfer hook
10 onto the upper edge of the needle shank 1 wthout any tolerance, so

that a slight Iprajigction ehethecais ansier juygg %Qegeﬁgwlghgufggpg sgﬁport
in the

assures t t t hat, .t he transfer anne

needl e cﬁh Epg%?& g?gigf Qg‘%%%?l?ﬂﬁ)ﬁ%ﬁxﬁQQ? ABEHEEheM tirRengedke on of

Fig. 16Cheekspaei aﬂ‘hySaﬁm@g@bm ma}«tdesre;het ke robanka 9 @élé’aﬁoﬁé@ fer hook

10 i s guederlel netheo nosdls, hannel diddy el L shapk, thickngss ot "t he
butt 1 2) Sﬁg

needl e 1 . Belowits control has a

spring paFP ?Tetﬂ%? ?%rSY%ﬁ%Qﬁe¢(¥Q?qu%%¢|ﬁ%@ ﬁé@dle hsokthais after the
needl e ghithad beenwamdunthhttjgg|ﬂuuﬂm@ hage 8notnet Beqgam Hfesses the

shank 9¢+pf Lhget qgh A he needl e shank 1 and presses the
| atter aﬁalnstet ggﬁégdfp annéﬁﬁ% %8&% %ﬂeﬁéﬁnP?E@tfﬁﬁ@drﬁQﬁqded in the
rear sntegfle nehepdedia shank 1, which is guided in a second cam track,
IS not shown. -11 31 MARCH 2004 Fig. 17 shows the advant ageous use of the

appar at us of 9.4 6_.f or n|t machi nes. I n those machi nes,
conpound need‘Ff(g ha%esrbecso i’taél | PsREdEhThersretredioaind &l osi ng

eIenent%sa¥%@¢mﬁednnnxthaumﬂddﬂmakbglbnt5raEhEﬁelﬁbedle shank 1.
For this purpose, the shank of the needle 1 is split there;
the lower section (on the left in the side view) merges with
the needle cheek 3a and the needle hook 2, while the upper
part (on the right in the side view) is embodied as a spring
part 6. The spring part 6 presses the shank 9 of the
transfer hook 10 onto the upper edge of the needle shank 1
without any tolerance, so that a slight projection of the
transfer hook 10 below the shank support assures w1th
certainty that the transfer hook in the channel 4 in the
needle cheek 3a, will grasp the loop located above them.

The version of Fig. 16 is eéspecially advantageous.
Here, the shank 9 of the transfer hook 10 is guided in the
needle channel with the full shank thickness of the needle 1,
2, 3. Below its control butt 12, the transfer hook 10 has a
spring part 11 that is similar to a knitting needle, so that
after the needle cam has been mounted, the inside face 8 of
the cam presses the shank 9 of the transfer hook 10 against
the needle shank 1 and presses the latter against the needle
channel bottom, The control butt provided in the rear region
of the needle shank 1, which is guided in a second cam track,
is not shown.
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rows - in what are called bars. The needles and closing elenents each need
one especially controlled bar. Both the needles 1, 2, 3 and the transfer
hook parts, the shank 9, can be received in only a single bar 14. The
tentering pad 15 presses the needle 1, 2, 3, in the rear zIMARH 2004t he
channel bottom while in the front part a slide face 16 is provided, bel ow
whi ch the spring region 11 of the transfer hook parts 9 nakes the
requisite small relative notion of the transfer hook 10 with respect to

t he needl e hook 2 possible. This purpose is served by the control butt 17,
which for instance with a channel ruler, not shown, enconpasses and

controls the %ﬁansgzr ook feet. A version without a spring part 11, that
is, with a soli'd raar SPoYTi UaF crdYaetaghane gssf ofi lkbet panefetubook 10, is

ﬁlsg 28§§Ebhéiaﬁbgsgaiﬁlhg?gﬂihgnma&ﬂgﬂ%gﬁ eqha&%@@eyhﬁgﬁ%ﬁgsyhedltransfer .
00 Wiyl e or roducti.on intg the needl e groove
(Fig. 1§%.bTﬁe zgng ?ﬁgthls ﬁﬁégfé%gghghéfgzgéﬂ§ggdonI?h?on%?%%%Sthg | oop,
whi ch ufBR SLaFiREr e HeRrRES BTN msfveachd ndiansihel 1 obikt 18at M Cih i S

enbodiedoaenem@atwbbti@ﬂ@lagﬁxédrgéfggxﬂfﬁeh%%gdgﬁﬁag?gogigs%%'n?:g?;gd5|ide

knockov a- 7 in.Fig. 11). is wdene

rail 18§&?§gﬁ§8 ?%F# %?Eﬁn?éﬁlﬁ LihGovssolhad Bpser bBethejler tensile
‘stress Bfcghes jarA, 3wl gheGramsfidre mesdbarebanpet fahipes uppgl part of
Lhe, necdberertipaarsh dn i AGIES phafil MOHRL EROEERAd Sad M | 2

vertical directjon, with-a rear control "butt 732 hat is not
vi si bl ePTREPHF s“BAI2F Virer i 4Tk AS8n rRalnepnewi agrnstamte ack provi ded

there. Thanbearbogtoey twhidlesdmathe front part a slide face 16 is
provided, below which the spring region 11 of the transfer
hook parts 9 makes the requisite small relative motion of the
transfer hook 10 with respect to the needle hook 2 possible,

This purpose is served by the control butt 17, which for

instance with a channel ruler, not shown, encompasses and
controls the transfer hook feet. A version without a spring
part 11, that is, with a solid rear portion of the shank 9 of
the transfer hook 10, is also possible.

Figs. 18 and 19 are highly enlarged views of the
transfer hook 10 with the lateral offsets for introduction
into the needle groove 4 {Fig. 15). The zone that is
weakened there serves only to grasp the loop, which upon
further downward motion of the transfer hook 10, which is
embodied somewhat obliquely to the needle hook 2, up to the
indicated knockover edge a-a (7 in Fig. 11) is widened
outward via the rising slide rail 18, to the full shank

thickness and can thus absorb a major tensile stress on the
yarn,

In Fig. 20, in the needle channel in the upper part of
the needle cylinder la, the needles 1 are moved in the
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isible, fixed longitudinally in the channel walls is located on the upper
gh;;bof t he needlegand opens at the top into a flat spring 26, where the;e
is alug 29, as a bearing point 27, which is engaged by the ch%gagé 28 od
the lever 13 with the transfer hook 10. The fl at spring 26 aM R0 d-
oriented initial tension and presses the control knob 12 into the control
track 20, 20a, 20b (Figs. 20 and 22) located at the top of the cam19, so
as to nove the transfer hook 10 pivotably, both radially and vertlcallyi
The flat part 5 of the needle 1 | ocated bel ow the needle hook 2 has a sl ot

4 (Fi gsve20-i22)l, direchibhe i8NS fcafanthd 1 THWN (A hBSFQQSi ?aPOS' tion,

t e ok 10 retr| ves whatever 1s t st | oop of
fﬁg pﬁgg@%g %St%%% ﬁgéﬁ 2én£%d€%n%eﬁp%§ﬁﬂﬁ & Yoy dd 2upRANE) MERBRT t he sl ot

4 of th&fhaf Famt tsacki grovidedvihate. pltire \Heawiog phie, C@Lg@s]@@@dl Eglgart
of the needbec] Waxbnoishe: s@indi1y Nd Nk V8L, Lo ”angf el g0

t full .need hi ckness in the region o ﬂ%%? with the
??g?opapﬁyghe HPPRE gdde ?% ?W?m?@ﬁﬁ%ﬂeﬁ?dlqpﬁn§ ﬁﬁetéﬁotep anivard ageous for

the needletlspoibhg 9fdeweersortewhati o m'um%'ZEQQEQHSOBﬁébfngzﬁgﬁéﬁﬁS?h;hat
bl tngi e, ot oR o ot RSP LR RO a5 Ao S kAT E: S ™M The 1 at
Bgr?g%ngggngggg e@o%%%ha%ofr(ﬂhqIﬁiaﬁe@MHenboﬂﬁohﬁstmnemm&W&id&-defIectlon
in theoeientetihahisoae w&ﬂéﬂﬂnﬂdda1ﬂ@%%%%%t%h@rgﬂhgﬂgkdﬂ&g?ég%iil sfer hook

n h cause of e initial
g?rgggn‘égévﬁ&hﬁg jf égar%]ﬁgz(ZG%tqahe 252’nt &Hskngﬁ 3pd B¢) tircatatratl3 is
pressedtQQaFﬁBtth%hQEQQM(iﬁ, contasoltot mack the transfer hook 10

pivotably, both radially and vertically.

The flat part 5 of the needle 1 located below the
needle hook 2 has a slot 4 (Figs. 20-22), which the transfer
hook 10, shown in its basic position, can penetrate. The
transfer hook 10 retrieves whatever is the last loop of the
needle 1 that has been advanced (that is, moved upward) from
the slot 4 of the flat part 5. Fig. 1 shows the plan view on
the corresponding part of the needle 1 having the slot 4,

In this version, the transfer hook 10 cannot have the
full needle thickness in the region of engagement with the
flat part 5. In the case of fine needles, it is therefore
advantageous for the needle 1 to be widened somewhat in the

region of the slot 4, so that the stablest possible transfer
hook 10 can be used.

Fig. 22 shows the plunging motion of the transfer hook
10 into the needle slot 4. The flat part 5 is offset
somewhat from the needle bottom, to enable a deflection in
the event that some malfunction prevents or hinders the
transfer hook 10 from pivoting into the slot 4. Because of
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20; that is, the pivoting of the transfer hook 10 into and out of the sl|ot
4 of the needle | is acconplished by the control tracks 20a and 20b. Figs.
23-28 show the |l oop formation. The old loop is grasped by the transfer
hook 10 in the tuck position of the needle. Fig. 29 shows a%MAR(d 2004
enbodi nent for controlling the transfer hook 10. The transfer hook here is
| ocated on a rocker elenment 30, inserted above the shank of the needle 1,
that for the notion in the longitudinal direction has a foot 31 and for
the transverse notion has raised areas 32 on both ends, which protrude in
al t er nattheniandiailestoesd of tmﬁtﬁ&aﬁuann1H%HM%etb&|§édtp©bf¥m@ba}%as in

the neeq#egggngegége1ha%§e%r89§e§rg&%@nsﬁﬂ%ﬁé %%Qtﬁ%%ﬁahbﬁﬂrbﬁ esadescri bed

for Figs ows an especially advantagfigs odi pent for
t he not i26n oﬁhﬁﬁelﬁv ahBeeP1Fobknd 0t Vit SHANSH SR i #di nal

notion apg bESthéaﬁiber8eoﬁDth@nnéé&ﬂqummdﬂaﬁcdmglhsaedlngEheontroI poi nt .

Thi s pur e i.s ser a_ .c ing elenent 34 bent in the shape of a
halrplnd%ﬁ% 53&% E%iﬁﬁd % fon plunges into the needl e slot 4 (Figs.
20, 22) and which has a tooth 35, disposed to the rear of the transfer

hook 10, that g;g.congLopl gﬁoh”tﬁ@el&@ﬁﬂﬁdﬁ%tl(dwt m@owmh 1a@peﬂable
executing the transverse notion of ;@i:¥h_qnsfer hook , ntrol track
0

(not shEAASPRGsPYh&RE &raBshef ootk SHAGY PP 188g8§e§8?he t oot h
35 frompdeehiend. -14-0 31 MARCH 2004 Fig. 31 al so shows an advant ageous
design of the loop- formng parts. Here, froma solid part that is

di spl aceabl e . .
Fig. 29 shows a further embodiment for controlling the

transfer hook 10. The transfer hook here is located on a
rocker element 30, inserted above the shank of the needle 1,
that for the motion in the longitudinal direction has a foot
31 and for the transverse motion has raised areas 32 on both
ends, which protrude in alternation and are moved in
alternation by the raised profile areas in the needle cam
(the latter not shown). The loop formation is as described
for Figs. 23-28.

Fig. 30 shows an especially advantageous embodiment for
the motion of the transfer hook 10, with which both its
longitudinal motion and its transverse motion are possible
with a single control point. This purpose is served by a
closing element 34 bent in the shape of a hairpin, which
under spring action plunges into the needle slot 4 (Figs. 20,
22) and which has a tooth 35, disposed to the rear of the
transfer hook 10, that is controlled in the cam track (not
shown). To enable executing the transverse motion of the
transfer hook 10, the control track (not shown) must have a
control track ({(not shown) that engages the tooth 35 from
behind.

~j4-0©




via the needl e shank, the closing elenent 37 nerges upward wth a
resilient part, on whose end the control cam 36 points in the opposite
direction fromthe transfer hook 10. The |ongitudinal notion and the
transverse notion can be executed at the same point via thSSWARCHZ0Ao0I
cam 36. The exanpl es descri bed are applications for high- performance
circular knitting machines. The |loop formation described can al so be
achieved in a dial (not shown), disposed perpendicular to the camcylinder
| a, for producing double-faced knitted goods. In principle, still other

| oop formations can al so be achieved with the invention, for instance in

flat knittinggppgchi pes; or élnks l.i nk g&ph nes. . The descrlbed nmet hod can
al so be used advantageous!y %zﬂbfﬁf GoRerS RAPLERNGE nElehi ¥R~ In them
conpoundCRB&EY eBa BB € ﬁﬁ%ﬂm&fmumla-@yﬂaﬁlpahedﬁhbutlandhsﬁléﬁbdbﬂe3hes t hey

have theladtﬁédﬁé@&we%%@Crﬂr@%lds&nph%glaemtah% 57OReLOLL 19 SLprrent s,

that is gﬁ d transfer hook stene bars at
pi tch sPAERnYsT ikt L efEhrRE ton dhahoisRepEss the coRBrRhi caredB §amtisitsThey ar e

t hus nnvedthetoppmhlmehﬂﬂﬂecﬂmdn ﬂr@mhehelerégggerThgopeggle-ﬁgg'| s secured
to .a ba | e mnth short strokes under machi ne
iOﬁq‘#ﬁﬁ?{na for aﬁ A 3 AT 6L Ry %‘c’%]ﬁn 1927 8|1 dtkeCanl e

control I on accor for
t hese nﬁEhFﬂ%ssa@ﬁ.HW%@ﬁﬁWKﬂytha @WﬁéllcOAtdeW|cemfbﬁ machi ne knitting with
at | east one continuous yarn, in which the yarn, by neans of the hook part

of a knittin eedle s passed.in a |loop through the previously forned
| oop and for%gya Qﬁﬁ%ﬁﬁaéa ﬁﬁﬂ?e h3FRe@PRAF EREHePeken &igh- 2), " bel ow t he
needl e hobkoxmnNCchasirowlagt kni4xingt navhinbsa JTMMVESSh -fidnetied transfer

hook noyabtLihdd can also be achieved in a dial {not shown),
disposed perpendicular to the cam cylinder la, for producing
double-faced knitted goods. 1In principle, still other loop
formations can also be achieved with the invention, for
instance in flat knitting machines or links-links machines.
The described method can also be used advantageously for warp
and weft knitting machines. In them, compound needles have
become well-established, but with fine pitches, they have the
disadvantages described. 1In them, the loop-forming elements,
that is, needles and transfer hooks, are fastened in so-
called bars at pitch spacings that depend on the fineness of
the knitted goods. They are thus moved not individually but
rather in rows. The needle bar is secured to a bar carrier
which is movable with short strokes under machine control.
The loop formation according to Figs. 11-14 is also suitable
for these machines.
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the vertical direction can be introduced, characterized in that the
transfer hook (10) can be introduced into the slot (4) by neans of a

si mul t aneously controllable transverse notion. 2. The device of claim 1,
characterized in that then front bearing face (43) of the MARGH 2664
(10), in the wupward notion of the transfer hook relative to the needle
hook (2), is novabl e away perpendicular to the needl e hook (2) by the
depth of the region of the transfer hook (10) engaging the slot (4, 4a) by
means of a concavity (cheek 3a) provided on the needle (1), and that the
inward notion of the transfer hook (10) is effected under spring action
(6, 11) or via the rear, solid par# of the shank (9), by neans of a
spring part protruding past the tent&fg pad (15). 3. The device of claim
1 or 2, characterized in that the | ength of the cheek (3a) that includes

th lot (4 h t f hook (10
ang Stﬁe l(JE)gF;edﬁeQ%?ﬁ?%s ear| n agééﬂ%ig?‘tgm%ﬁgh gt_tlran |‘?ef\§l%r 30 m()tl ZJn

of the PR uﬁoﬁﬂrrérloan%méﬁf eed’ab?ylrnbam@eaﬂSaofsthelehmcak lpd(42)
provi dedfoa khitneedl eeedre, Aﬁs'B&gs@anrheaOEOBﬁetﬁkoﬁ%

h t RCH 2004 that the transfer 10 for
?n?;gguggFgggP%?% %é?égqhﬁgo ‘QH%§m1aFeP§W i??getén VW&%#lﬁ&ﬁthe f or m of
rising §PFHEln€a¥$%d¥Q8§1Aé%hrﬂBﬂKheth&IheehaekhbhkckmESShéé 4 hadu ansfer
hook panu)(mtoamdifg{ é%xﬁ{%—(&)le%ftehh rtaf@?é)f:e}i QJ? ?‘%i]eb% .has a latch

(24), ghv§a€ in the elongate |HW|ng needl e
(1, 2) an brive 9 Gady Per APk EPAYCHE twéagmmrs(zaa)d afn t he
out war dthagl tqu@dtmcsfeaddldaloﬂajol)y caeveesi At todhadsf it hHagdie (SO

(4) by means of a simultaneously controllable transverse
motion.-

2. The device of claim 1, characterized in that then
front bearing face (43} of the transfer hook {10), in the
upward motion of the transfer hook relative to the needle
hook (2), is movable away perpendicular to the needle hook
(2) by the depth of the region of the transfer hook (10)
engaging the slot {4, 4a) by means of a concavity {cheek 3a)
provided on the needle (1), and that the inward motion of the
transfer hook (10} is effected under spring action (6, 11) or
via the rear, solid part of the shank (9), by means of a
spring part protruding past the tentering pad (15).

3. The device of claim 1 or 2, characterized in that
the length of the cheek (3a) that includes the slot {4) is
shorter than the spacing between the transfer hook (10) and
the upper edge of its bearing face (43), and that the inward
motion of the transfer hook (10) is effected by means of a
slide rail (42) provided on the needle cam.

4'. The device of one of claims 1-3, characterized in
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5. The device of one of clainms 1-4, characterized in that on the back (45)
of the transfer hook (10) and/or instead of the slot (4) of the needle
(1), a noucat-like concavity (46, 4a), which laterally enlarges the edges
of the noucat beyond the shank thickness. 6. The device of %HBARCHI?&OAB
1-5, characterized in that the shank (9) of the transfer hook (10), or the
shank of the needle (1), has a split-off spring part (6, 11), by which

the shank (9) of the transfer hook (10) can be pressed against the needle

shank ( % nd that bel ow or above t he sglltoff of the spring part (6), a
control © %*ftgéeizﬁrqlks%%ﬁ'@?é“d‘ 18¢ -t Ber LpFredeglran drke dhengéstover above
t he Spl(&bffhas)}Htenﬁmeﬂﬁﬂs@msCZWhlbhaincﬁméaf@ﬁn&nﬁhﬂ%ﬂ@b %ZZFe(7 )Thﬁ
devi ce e a z nt| n o] 44) that

i ncl udeggli)%l ura Cjteaawscq t%e %g(r’il?n %flgnk }%/ne“q(sf pr S éaﬁggaFes 1, 2 and
3 and tlfl%‘?ﬂsfié?rthob‘fk?s gand/p@) tﬁﬁdShHREs(Qhe@flthQ HHra‘an@gl ticok ¢801 espondi ng

to the M@s ki noaasi 40N which @gw 58 §OLasBChl ng Knittdrigag lins@peor dance
hat the transfer hook

th I 1, d t

(10) 1 ob R ohaindatit G Seditas acti&%rﬁ(a'%? oS Y. a1} IMSTOARCH 2004
ot her enidinsi reyrboiitde ﬁlamlmdmrolf bhbie t o @) rd-aircb Mfn@se ankiear i ng poi nt (27)
CONPI i S£8q fr 1 digh (139)r AL 1%?%ek¥§ﬁs%99 ngROVf(28) of the lever (13), and

by neans of a flat” spring presses Tol butt (12) outward into
the control track .(20a, 20b). 9. The device of claim@8, characterized in

that the tramsf ahdaictObri sndi 5poawln@@ 1-he, uppRehcereiokdainocker
el ementy (31, 5 3%nd Bl S(4‘%I SB' a%ﬁabjcraﬁ/se aI llé/ Jlrb)t Ql%dlor
instead of the slot (4) of the needle (1}, a noucat-like
concavity (46, 4a), which laterally enlarges the edges of the
noucat beyond the shank thickness.

6. The device of one of claims 1-5, characterized in
that the shank (9) of the transfer hook (10), or the shank of
the needle (1), has a split-off spring part (6, 11), by which
the shank (9) of the transfer hook (10) can be pressed
against the needle shank (1), and that below or above the splitoff of
the spring part (6), a control butt (12) is disposed, or the
spring part (11) changes over above the splitoff to an
extension (21) that contains a channel (22).

7. The device of one of claims 1-5, characterized by a
retention foil (44) that includes a plurality of loop-forming
elements (respective needles 1, 2 and 3 and trénsfer hooks 9,
10) and fixes them in their position corresponding to the
working position.

8. A device for machine knitting‘in accordance with

the preamble to claim 1, characterized in that the transfer
hook (10) forms the end of a displaceable lever {13), whose
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needl e channel and can be inserted into the needle region (5) above the
needl e (1), the tilting notion of mh:ch yocggr IeIe{Tpnt Ls ﬁL;ﬁgtg? gy

m nal control cans (32) and its ongi tudi nal notion by I :
1(::g;ltrol butt (31) m)ung ed) in the middle and all owi ng the tidtMARCHI2904
29), or in the niddle region (5) of the shank of the needle (1), a
hai r pi n- shaped spring closing elenent (34) is disposed above it, which
has a control tooth (35) (Fig. 30), remote fromthe transfer hook (10) and

iented d d ri & S.al t per.end. of a |ongitudinally
g{ggrageabﬁé@%?gsFﬂg %%I%ﬂ%%?ﬂ%ggf?QVﬁ?@%rggngBEEiﬂ%%}téﬂug % he shank
of the neelPFBTERY, PoHEN Tl oGIPrdisesent 1hgs (39t opltatol rezenye36)ther enot e

fromthe trgpsbes ho®k &ﬂiﬁhe(ﬁﬁﬁbr ahb’;Panahﬁyq?%%Eﬁﬁgi*f??fﬁ;n I?hgs 1- 6,
characteriz in oop-formng. e nts |

correspondiﬁgGst?%%gé%rhﬁg%ﬁggffﬁfvéw teégg?fQEF%%%% DA, amdFrodat the
bar carrier§ragk f@¥abl20Wn rows. 11. A device for machine knitting with at
| east one continuous yarn, in which the yam by neans of the hook part of

a knitting needle, is passed in a |oop through the previously fornmed |oop
and fornsga newl%op,T § e Ofe Kaili Pngcherategilzed®)in idlagwthehe
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element is effected by terminal control cams (32} and its

longitudinal motion by means of a control butt (31) mounted

in the middle and allowing the tilting (Fig. 29), or in the

middle region (5) of the shank of the needle (1), a hairpin-

shaped spring closing element (34) is disposed above it,

which has a control tooth (35) (Fig. 30), remote from the

transfer hook (10} and oriented downward, or is disposed on

the upper end of a longitudinally displaceable closing

element (37), which can be inserted above the shank of the

needle (1), which closing element has a control cam (36)

remote from the transfer hook (10). (Fig. 31)

10. The device of one of claims 1-6, Characterized in that
the loop-forming elements (needles (1)) and the corresponding
transfer hooks (10) are each fastened in bars, and that the
bar carriers are movable in rows.

11. A device for machine knitting with at least one continuous yarn, in which
“the yamn, by means of the hook part of a knitting needle, is passed in a loop through the
previously formed loop and forms a new loop, in which the knitting needle (1, 2), below
the needle hook (2), has a slot (4) into which a downward-oriented transfer hook
movable in the vertical direction can be introduced, characterized in that at the needle
shank (1) a spring part (6) is provided, which presses the shank (9) of the transfer hook

(10) or a slide rail (42) onto the upper edge of the needle shank (1) without any
tolerance.
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