VWe3eM p6HT?B  DEVI CE FOR MACHI NE KNI TTI NG The invention relates to a
device for machine knitting with at | east one contlnuous yarn, in mhich the
yarn, by neans of the hook part of a knitting needle, passed in a

t hrough the previously fornmed | oop and forns a new | 0o lm‘mmmm‘m
knitting needl e, below the needl e hook, has a slot int

downwar d-ori ented transfer hook novable in the vertical di reebissn can be
i ntroduced. In all previously enployed nmethods for |ocop formation, the

| ast-formed | oop is held by a hook, enbodied as the readmmmmmmmmmmr e,

whi ch then as the needle is advanced is brought into From
there, via a yarn newy caught in the needl e hook, upon retragdhion of the
needl e (o] oning, it is brought over the closed hook
and af tﬂe%?(] %ﬁ)gw&ﬁoggﬁﬁag gg%& rawn through the old loop is cast off over
the latter. Hence the needl e hook has two tasks: to hold the |ast |oop and

thus the knitihed igeedthionnedianés| cé hatadeidy @ﬂmta@h@@tecmn&tﬁ@mgyarn and
fashi on |t quea |OO§F The use of thf devi ¢ | oo fornEtlon depends
e S

deci si veJ1 én belaﬁg a assure ¥er'tai nr} %v%hc tthlf?e fransPér hook pl unges
into th@asiSotofofchEh@OnéieQBetch‘ée& km:tttlsn@lrr%tlw,ansa@aaﬁedgenthat t he
needl e 1apgh tt*?ﬁcohb?a”%h%r p?@%oﬁé‘ﬁ f@ﬁé@%@% ey GlneS sewMihEB, f Or

rel atively coarsé€ pitches provi des adequate certalntﬁgthat the transfer
hook, iR |‘“fhslqhe\Fé’res§nﬁ15F|lBﬁ nGefte ek kO Hd sh R Scivesk, Wefhavery fine

pi tchessldmaritaat amalchpbayiownwhh@—@ﬁa@th'@eathaafmai&xamﬁo&embatabmésmn t he

| ateral,_,str tnes I ments can cause the transfer
hook toli ﬁyl g ?ﬁg CEQ?P 8$R %e needﬁgxg%§ i nstead of getting into the
slot. In warp knlttl ng machines this danger is even greater, -1 since the

Itgopbf ormat i gﬁh ta@{ie§rﬁb§66ts%9 @n@l@@%&rz?@&r&iﬁw%xab_%@ tﬁfb@mala@@h edge OI 4
e bar viations.in the ral strai n n_ha exagger at e
ef f ect tq@rg[rﬁ %e %PPghéa ﬁ%ﬁzgn@heﬁ X ot "%? 2iata|S %gﬁEﬁg éG 47 185,
a net howf fdre n’@@hﬁl@e kehii thi ngew &b the | mexilons @@irvtalnm@dussyar nis known in
whi ch tﬂ'keo&@%{t” 1'n~°top%5%%gn't”p@s£99c9nt hrpﬁ%h - or Qr‘i'aO‘ASIy)érfn%@ﬁ‘ﬂg' oop and

forms a new |l gop that Is_then essentially’in the same plane
as t he FrHhtods) ﬁhﬁopﬁ€81?0560kunFP@nt?ﬁF?ﬁS&l%ﬂqu CAFgREedde PHe onset of
| oop faremid @t sheathespbbéttegindg, Oitli)@poxfcmg]‘ﬁi iover EhemcGesgan Pat ent
Di sclo 147 A t ch h needl wi t hout
Iatche§H$q<%F§§%§§%r %%e %mﬁ l§ %eé%%%a cuf%%sf qi u%@e&ﬁ% 8$?inder axi s,
rel ati vigp Ilcﬂlgla§l’¢al®lffpézﬁf?§ the datpesed Henceltdw @ree@il@n@@pg hasr adi al

sl ots angh Galse Mevedolnans¥erssty1aas My oty HHO Kinie teeedbeqby control

deviCeSt  med 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
and 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. In warp knitting machines this danger is even greater,



“From German Patent DE 29 09 963 C2, a nethod and a device for nmachine
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 |oop to be
cast off and holds it until the new loop is drawmn through. In all the
conventional knitting nethods, a w dening process is necessary, which is
acconpl i shed upon advancenent of the needle by the rise fromthe neck to
the cheek. The needl e cheek at the sane tine serves to sypport the |atch,
or in cofpsuridendegpPedorpatianybaked PR A FhPTQHI@E CAETERESI ng el ement .
- I2 i | ragde l(:lMéWﬁhplp@trC_bd@eeglfethé h]@ay,arsi]b rm_atim]gfrrsﬁm ahgl méaﬁkhsé of ]

sl i ding,.resi s.. _Fi a of the.r t he needl e cheek, then
al ong g%&fﬁﬁﬁ%ﬁig%%afagsB%%gngétg%%%Q%%QE?deéé?%é%ﬁalIy upon retraction of
the needle the rise to the hook and the widening via the latch spoon. In

fj he conpound Eri%%m(}%rgl%nl %@ﬁgbﬁ@a?tg:gaﬁ@éd ltzkse;é}ltosswgﬂti%la%%ﬁt phas tod t

i sapp eedl e che e n, the closin ition is supposed to
Cover dhe 4ibdd e SolieEERr ol TBRCBIeE et o theAte 1986 Bhbect of

t he i nvemttionulefyiamed iisnkobannin Iwlahch StlomnEirseés giascledsiingaa devi ce for
knitti 0 ti 1 i i t Nty Kk mal | er
Sop her i o Bonerbiict han et Fhetediidh e Eels a p F8eP e

i nvent i Gt Séhithien bRadditteBEERt PFFART R EYY o dffodiamentlaPet BSt hem in
addi ti athd @i rdugntragasdr esup] i tge {1 ophdawsithe=abj eelughs,aktai ned, it is
achi eve%let hoz%;tséth%fnﬁ%dl efst rolées are e ”e“ﬂ,{% shorot, gnq no sliding

resi st antes occur i motRe PSWSl%BHInE? T o FrYHEMEEAIEEP The knitted
articl efcamitties .| oop pattern associated with it can be produced wth
substantially greater uniformty. Mreover, conpact conponents can be used.
As a result, extrenely precise epbodi nents are passi bl e. The pivoting

b
outward of tHEYF S3EFer REORMENEESFEORRFRE v wiert %/ufited 3ar ound pr onot es
cast i ngkroifft iafg Imaepd nendhyar haterdédbe s it Hdet Neadiheshdaek alBecause t he

conponegt 3, Ar q]l’§i 'Wk eﬁc?@nﬁ?éﬂ%@ {éf@h% Sn%eod’i%er ﬁjntjdetrhia%gakes gr eat
econony possi bl e and k&eps productt on cOSts 10W. Advantagedus “f ur t her
f eat ur egelFt IR Y dwast isBaNEr BaEE8 caBS el SPP WP Afl Rl egItoirne lemgnifAd 9 and

10. -3 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.



~“The enbodi nent according to claim3 pertains to design characteristics of
the loop formng elenents and the controlled inward notion of the transfer
hook by means of a slide rail mounted on the needle cam The enbodi nent
‘according to claim4 serves the purpose of designing and centrally guiding
the transfer hook. The further features of clains 5-6 provide for assurance
in grasping the loop fromthe needl e cheek to the transfer hook. Wth it,
the tol erances that exist in textile nmachines in the needl e guides are
meant to be obviated. These tol erances are unavoi dable not only in the
radial direction, for instance in circular knitting machines fromthe
needl e bottomnt ahkh&nbrnelatabeneddlide tthd iyeder man pakteoasdal aterally in

the need & GN30Ngles 30d; N3V e.an. LY£0. I & disadyantageays gL geL, the i ner
t he ne es. us bo derands T or equal i Zing tol erance i n needre gui dance,
bot h i P Hé9 aeeddke gheekti bheandleransherisdigh tthatt isapeepett The rel ative

ﬁptiFhfﬁéif;h$nbr&E%E@thagknt?etf@bi&%?“ffiﬂhéMﬁﬁéd&@}Ehbngigachbnef.iS ?'SO
simplified. e e iment.s of claim so .enabl es i cl,conpensation for
ol br arfds O REC, EHRoUHERTT T ECt | e orS L SEOSH f o KiCel brmonts. I

al so ofdanrsuand aleediratitvést probheenante athaguitdencd csfinghelemansf er hook.
The fur r cordi i it Shapl Q. USe new,
unusedIﬁgﬁgfiggkﬁﬁgegﬁegéngggi%8%&£§f@R%ﬂgﬁ§ﬁ%5dfh§#%pg 55 g?n19 pertain
[sic] tRPSAHiBudSyEPRAESIoE Ot ARVEF aF® dioHook Thi &t &S dEMAESKORont rol .
_q_ Thedsied mebbsinbnekaim 10 is [sic] suitable for warp knitting

machi nes, because the functions of the needle cylinder in the form of

needl e gui dance and casting off can be taken over by drop wres.
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
embodiment. 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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“Exenpl.ary enbodi nents of the invention will be described in

conj unction

with Figs. 1-31. Shown are: Figs. 1-4, the basic illustration of the
sequence of notion between the needl e hook and the transversely novabl e

knitting machi nes w thout transverse notion of the transfer

transfer hook for mnimal |oop heights; Fig. 5 a version for circular

hook; Figs. 6

and 7, the enlarged front view of the guide latch; Fig. 8, an enbodi nent
for warp knitting machi nes w thout transverse notion of the transfer hook:

Figs. 9 and 10, a set of loop formng elenents; Figs. 11-14,

t he course of

form ng one | oop shown in partly cutaway form through a needl e channel in
t he upper parheotmhodérdhe sytordiorg iid kelidien Beperaasnef t&i dssidnand 8 as

wel | a% %rackggﬁs%§c§7ofF{$% ﬁéaegﬁﬁﬁéﬁgﬁ%ﬁ %%t%hgnhrﬁﬂgfer

i nside t art ~of 1

hook shank

e transfer hook part

with tﬁ@ﬂ@ﬁp@ﬂpﬁglngard motion of the transfer ook by means of a

slide rail mounted on the needle cam.

The embodiment according to claim 4 serves the purpose

of designing and centrally guiding the transfer hook.

The further features of claims 5-6 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 c¢laim 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.



‘needl el i ke spring part disposed in the rear part of the shank; Fig. 17, an
application in accordance with Fig. 16 for warp knitting machi nes; Figs. 18
and 19, the transfer hook, greatly enlarged, with |ateral w dening of the
oop 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. 1-4, the course of notion of the front
region of the loop formng elenments is shown. The enbodi nent at the rear -
not visible because of the 10X enlargenent - is equivalent to those of

Figs. 5 and 8. Because of the resilient pressing of the two |oop form ng

el ements, it Thdlesembolddwenast b&nsveimwseldoid ofsiaf] thd tlabarsfrer haek on t he

or der . i i.ts j.ecti r l.ane, wi thout
requirﬂ%ﬁ#ﬁ%g#}g%@@?éﬁséoﬁgégFS%a$$€ e gﬁgéﬂgéﬁyﬁ%gihgggggdle cam Thus
t he chedid mdsg 3 nekhendiony @éy@ﬁﬂdl%e9¢k$%ﬂﬂecﬁDQIﬂéaﬁ&@@I@fﬁo@ﬁnz and t he

proj ectpO i d¥ert Ryl dYstibphoketoward its bearing face are omtted. The
| oop hei ght can be made smaller by that amount. Fig. 1 shows the basic

position. Above the knockover edge 7, shown in dot-dashed |ines, the needle
hook 2 is inEseelack pobbtinantsrof eclee vimgeret irewwidrinbeThe front bearing

face 43 fcAifiRd HANSLEEuRRLKoRNRNER O {Ss ] M 1AL T aGRRZ =Be:
Figs. 1-4, the basic illustration of the sequence of
motion between the needle hook and the transversely movable

transfer hook for minimal loop heilghts;

Fig. 5, a version for circular knitting machines
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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‘41 behind the needle cheek 3a, so that the transfer hook 10 is located in
the needle slot 4 and clears the nost recently forned | oop. The needl e hook
1 is aligned with the height of the cheek 3a, and there is no projection of
the transfer hook part 9 below the support plane. This is an inportant
advantage in manufacturing the transfer hook part. In Fig. 2, the needle
hook 2 has noved backward into the position for drawing the new | oop

t hrough the old | oop. Because of the upper edge of its front bearing face
43 of the transfer hgok 10, the transfer hook has noved away fromthe

needl e ena?@rﬁﬁ\geﬁaﬁésgl?@%% a dift 1P RE tsOfdéhace 40. From
Fig. 3 siarogn be seen that in the ensuing forward notion of the transfer
hook, its outward position is preserved; also in this draw ng, a

noucat-l i ke concavity 46 is provided on the back 45 of the transfer hook
10; this conddd -ty 'sePPedPPhecphipostn ciceerfiangie guitdadds -ofl 6t fert r ansf er
hook 1Gvdrp tiiE twWitey meyhiAdgr channel of the region for drawi ng the new

| oop through the old | oop. Mreover, instead of the slot 4 of the needle 1
that is continuous as far as the recess 41 (Fig. 1), a channel that is open
at the top orFigsnod&apni k&, coheavraysfler davplhe queatilgednlbmgBdg. 4, the
needl e ,iagk m%xrmva&dfegawgrgfaaﬁénw%t{@ G4 Walid IRy t'o%nt% the transfer
hook. It 1s also possible for the sh of the trans hook 10 (wi thout
a spri rfbeer%@ﬁ') to be enbodi ment solidly. The outward m)tl on of the transfer
hook 10 is then effected by the slide face 40, while the inward notion is
ef fected by I 1, slizde.rail -4 ide ropriat int in

t he needl e cghﬁg$hgp g?fslogb Ogm § ﬁ&é%éﬁ fﬁ) %%R‘ rfépg]g?Flg 1)
Fig. 5 Swvsransfedehiook:i anft s errbodl ment for circular knitting machines

w t hout transverse rmtl on of the transfer hook 10. The shank 9 of the
transfer hook,,10, a_fu shank thi ckness of the le 1, 2, 3, is
guided in th JT‘?ése'd ?ﬁa ﬁBFLL?ﬁD"‘??%&o%a?f t}q‘ éféé’szfn ?‘OPI]fe transf er
hook 1Qpaarte. provi ded on t he upper edge of the needle, and between them a
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 it §43Fe Aaddl EhEnEBRTSR. OFHOEHANIOD e tHeNtr RFLER hook 10,
above id¢s wantioelp Matrinihg, emameﬁtspis nghail 6hhes @nidratimeht-eatt hareneedl e

camis ch [ fa h am presses t he .,shank 9 of the
transfef;jl('“l Igok%%d; té)%%llrk])gt% gﬁgaﬁégdgg 1?1% §0>§ rrﬁ'é%egles tﬁé | att er agai nst
t he botewmwflarie tgeddiosechankéts . AS samdl |8 pr djasztusen odf thiee transfer hook
10 bel %éﬂeiemaw@e%ww bfs%él E»ﬁé igoﬁsmnelﬁ&%tletmttsr angf gf spook in the
slot 4 |]g]l§ a\N‘x?hedle cheek g feﬂg he 10 ocate(ijl over. it. The
control? TARSVETSFoRP éanlﬂ E%ﬁn§ G Ahé ﬁe@ﬂpﬁrshank 1
and is qﬁumﬁgﬁnhudw sdcdnd pantecht&n hahmmttﬁ&asuggnrtAﬁLaheh 24 i's provided
in the M@{bﬁfterrehﬁq&%% tﬁ@%cggéeegiyc&&wﬁ PEAd M 130G 1%3q b slides in

the slot 4 of the needl’'e cheek 3a and assures the central guidance of the
t r ansf e IHEUE (CEfat | v8UEothReChBRYI B2 T Pdhepdimg fgyonst ERe24 in the

shank Shafgitherft s herednieokodl Psashowvme et@jad.on tof S:hfeOHTEd by

Phe 11 ontersern AEGcYars: RESCRERR G | i Sl By el aps, 186 = o

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
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"g_ ~conpression, a pea-shaped sector of a circle (latch 24) is pressed
out in the mddle on the underside of the support. The resultant |atch 24
slides in the needle groove 4 of the cheek 3a and assures the central
gui dance of the transfer hook 10 relative to the needle 2. Fig. 8 shows the
advant ageous use of the apparatus of Fig. 5 for warp knitting machines. In
t hose machi nes, conpound needl es have becone the well-established. The
needl es and closing el enents are not noved individually but rather in rows,
in mhat re cah% q}bars The _needles and_cl osing el enents each _need one

ot % o

especi af yb%lbjrﬂ Sd'9ee BYERY Rar n88JFRT 1EhS t2Angeh iP%dhdik 9 of the
t r ansf ek s hbokal€d cian e meegileedlion dnbhydacseags etlmrmostherdaemitani ng pad 15

resses reak .z e el ottom
23 The?%ﬂﬁeﬂ %‘f nneﬁ%e arllr%eed(% fglgt%ktg %ﬁegfq’g?n%?awﬁ h%%ne%agemshafbk 1,
whil e i e h‘éhﬁ]‘ér&arpaarr’td &heiriedd sf aeeP18] ﬁ@tp@@w@e@e Betage i@ deotkhe spring

part 1lpafttheosihenkr cfugdeett ma&éer hrok 18 smkagodheadtequisite small
relatlvgd ansf er h respect to the needl e hook 2

h
possi bl &; 5%&9 prllnntgmagléJ: acff%ﬁ%%@% %53?8%‘% oIARF FAYer d- or i ent ed

extension 21 wth a channel 22, which is engaged by the control ruler 23

for the rel atirves;lr@tlzon t@lfe tn*é%dﬂ%Gﬁb@k%%% Iﬁ@éf@&%aé}avatﬂ%ﬁ itfc@gnsfer hook
10. A version w&éhou a solid rear portion

n I'S
of the SRAMRC o} HE%R @% Egﬁkn% lP@paF]%O‘b%s‘iflﬁ C1ArHe€Pr-eci se
cont actBexﬁamm af arisf erppeooledgeank 9tagérost bé\@rh&;dﬁaa:el At hew be

ef fected éﬂi q)sqﬁanrgﬁg?@§l Okng% fﬂ %&g§n¥¥éﬁﬁg t he slide

face 16 and exten st the eri ng pad I5. The
recess bfedhe BRK 5:519 csm H@Vﬁé‘eﬂﬁéthéﬁkaﬁ ash@%\mlﬁ efitge Hisled 8, can

al so berappropriate in the version of -9 t he apparatus of Figs. 1-4. The
slide face 16 can conprise a hardened, polished steel strip that is in
addition provided with a titaniumnitride coating. Ceram c or cernet

enbodi nent s areoral Big .pésditblocen &s aeenabhasti om- pre@odngpliast iforswantiaces.

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 continuous as
far as the recess 41 (Fig. 1), a channel that is open at the
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 ocutward 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

g



"As shown in Figs. 9 and 10, three elenents, each conprising a needle |, 2,
3 and a transfer hook 9, Z0, forma set that nmakes it possible
sinmultaneously to use three elenments, in the present case, side by side in
one bar. The elenents are 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 el enents can al so be conbined into
one set. In the further exenplary enbodi nent of Figs. 11-19, no transverse
not i on ¥ Fﬁ@dﬁﬁaﬁéﬂertﬁéBkggﬁst e%h%ﬂéﬁﬁﬁkifhé”tﬁgﬁsPéFkHBBQ 10 has caught
t he | asitsilcdop Filbocabed on the needl e 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 drawi ng the new | oop through the old
| oop, with tH&dyaPnsherfelnendevECaeld |1gop cmiadidenie forarirerlabok 10
r emai gsmlﬁztlltrﬁg h@\&ﬁ&négsw%tﬁdﬂuﬂﬁgﬁﬂeﬁé’e Iﬁc{tﬁdnr @EzrcﬁéhlﬂQngigrEaS nmoved
upwar en st off over edl e head i.n e process,
b haobmdw | odhohal Bked BF caied P E bt dBosevan f1601t ' Bl o oia.
t he neaihaeuklchckBelsasolﬁeéhenneedl@ul,waz,d b.ndajmnald@dag'ai Mheso that the new
| oop ar. nee k i structural
p arfd ‘(ﬁ% ah e1n gks ﬁggﬁ be?é’m@ ﬁaééh lbk3e ”‘E%Eﬁs?@f

relatlon Ip o e nee needl trans hook 10
Wwith oﬂ@%&iohélrevP§PHF€edt fat the  uppRr & 66‘#? @eieg &hi £Ped downwar d,
that | ettwedrhehkef & BﬂalhEréCdSsV(ﬁﬁéde)tdﬁBu%ﬂﬁEU&Etaﬁflaédthe transfer

ook 10,45, ReneLaked.i0Le,Lhe. needl s, chesk 3 Loy oA sBOVABOW the

shank 't he trans 'S Tteceive e’region 5 of the
needl e hdrfk I spReedy hissi ptiepodewnyaed s}%wﬂ@%fdetmél @ée@péetr%l@pl it there;

tﬂe Low&fto%&{elh@l@equl bhﬁekeéa Inrrﬁélesrfahrde W'ﬁN)tH@:tQ(%&s\@}[eEhth!% need| e
chee an e .needl e _ho e upper_par n the in the
si de vi aQ/v) q%éw@nﬂ&?l 88”5503 EBFF\AQ‘JZDSWS & %féﬁg a%g Gar £° GtB?gsses t he
shank Sftfert hhet maesifler cbmoksl@t‘omtlmedihethqope‘rsmﬁagéa@b Bhefnekdl e shank 1
Wtho“t%aﬁrpébrte@s"er 2168 sflnkhatoR §ﬂ%9@arpéf§re%do% 10 A g‘%‘?‘mtsrta gker hook 10

bel ow t hank support assures certal nt trans er hook in
t he chdfifdle ﬁhﬁmtkhé ABEdPEcERREKE R, 1Rl Ter gﬁf%lﬁlstthémeoé’ﬁtItQ@aPéd above
them The wsilen chbnhieg. | A BﬁaB}Spﬁ:@cb?édtyuﬁdmtt&@e@i‘énslﬂéﬁrehobhe shank 9

of the t f 0 i ided t ee annel th the full shank
thlckneég%%ﬁ'ﬁht %e§8%§k1?u§§0gs ffl gzcg%f?%i t%%g the transfer
hook 10-tasfershoiokgipathelsleohat i% %h¢n¢%ﬁth)Qﬁqaﬁ ﬁﬁiwglheedle so that

after tdigypediR Q%%bhéécEESB BPHPtﬁﬂa thé'dBﬁﬂ%%lf%%Qt8 ehitheigam presses
t he shank f t.he transfer hoo g@lnst Smgghﬁﬂ nk 1 and presses
the | ati&t” %ﬁ%ﬂ st ﬁerﬁééngg&ﬂ%nﬂgl ot o - it r & b&?t provi ded in
t he reayuirdegl dm ef selcendeedmnetshakk danmdt dbe isseegui ded in a second cam
track, is not shown. _11

A latch 24 is provided in 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
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‘"Fig. 17 shows the advant ageous use of the apparatus of Fig. 16 for warp
knitting machines. In those machi nes, conpound needl es have becone

wel | - establ i shed. The needl es and cl osing el ements are not noved
individually but rather in rows - in what are called bars. The needl es and
closing el ements each need one especially controlled bar. Both the needl es
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
zone, gggkﬁet the channel bottom while in the front Eart a slide face 16
is pro eS5dP8w RhPER~BREPEPr PR Pedilort LL 68 He 2t FAnétér 1hook parts 9
makes tdressequiositt énsihkl middad | ore thﬂ|undaﬁsﬂd@eoﬁranefGUpbook 10 with
respecimid ANB Rl 2b0Ako7 PPPALDI G (I HUIRORE B2 qr ¥RdLhY e
control ut't chFor ‘T ndtance W t annel” rul er, not own
enconpadeek ﬁda@én?ﬁép§e§heh?r@ﬁﬁ#%#lIﬁﬂﬂQQHQQ OﬁAt@€r§¢éﬁSﬁPFhout a spring
part lhodkhatly irelawitrth aosehédn&edre postion 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 (Fi digl5p. sTheszbhe atiaeniagewakersd athéhe eppeestonal yfto grasp

the |ogp,g Wi Gl upaRpf %aeeinng@mmemtlﬁﬂ @oddgalchangber hook 10, which
is enbodled somewhat ob uelg to the needl e hook up to the indicated

knocko"RgE Reg @?slﬁaﬁ?gb %9 el%ﬁ%MWﬁ%ﬂﬂf%ﬁﬂﬁk&ﬁ@e9la the rising slide
rail 2&edd dshenbulkl oshagkel dhektessranthcarmvdald nalisadbadlyapat tensil e

stress thl%ar%ws'”lﬁ' hagoar% QF<§Q§ﬂk§ CQ%%“ eehef%hgnapper part of

t he needl e ¢ylinder e need ar e noved vertica
dlrect|Q%QSMMQl¢l§mﬁ@§ﬁ @éﬁhr@?e%u@me(ﬁﬁpﬁqiﬂi%y qgwﬁrpﬁé?d|§aﬁ@t visible in

this erﬂ@d}g%evmewmea a,kpown @i@@n@ﬁe Wrihia can thack rahe¥ikdedobhere. The
beari n i i nel walls

al so not VISIble i xed longitudinally in the cha
i's Ioc%t &ﬁ&hh@heeﬁﬁﬁgfdeaﬁeoB}yt%e'HeeﬁTgﬁﬁﬁd g%@hieQFefﬁE tBBHIntO a flat
spri ng 126, pnsisses tther eekdla Lug2293, abn aclizrardary guoient a@ainghi thei s engaged
by the ghanpal 1288k %Be ! @M@Eel%mt&éﬁ}ﬁeﬂgm %rff@efektéoth'efhe flat

spring 26 has an outwardoriented [nitial tension and presses the control
knob 12§38¢ Ofe thEnfeEALEr 8RRN50L, 20 lo0 (HhegLropd RAgt22) Sléeat ed at

t he topfaafe tilte icaprd9ided, abel ownbivech hend ramsifrey paaak 110omi ¥akabl y, both
radi al | ver I f pak t 0 I ed bel ow t he
needlesﬁbgﬁgéaﬁgit%%sk%Pngggﬁ Rg&k géiﬁ%k J éﬁ%1£%§? Fﬁg%s §%§ ook 10, shown
in its tdsitd vsogiotiien, Oéahhﬁehe@méfeﬁ ek tTngiftdy neselectotpethieves

what gVQ{eédSlet e dkast be@@bma th@h@eegmlgl gdwat 1ha%hl&e@;esa@waaceﬂtét hat is,
noved upwar

| at t th I
Vi ew orf L R RGeFBERORGERD PaT PAOFOR L et & £ RRRATg Pe OrBn 45 1h L hi s
ver si orgngdyead ransher chobkolOrechanot3 h@me thee daildt ivee dio& ibhi olfness in the

regi on e GRERGRITBN], 1 Wt E‘e%Bchc' Y B@étténéfért %o@@%% of af 'v@?sﬁ!@ﬁd' es, it

i's therefore advant ageous for_the needl e dened sonmewhat in the
regi on YFEHAE & S’Pr&HQSBaFHaiL th‘éh%’fab?es‘fltﬁbsas@&lédt F£R<T BPTRGBR 10 can be
used. Ffy.thH? s$hows ot b€ phengrags et i losolof1d,hel d ransf eoskBabkel0 i nto the

needl e Slot, i The Lt papk Buls plisel: SAmANAL Ay gmatheagedhe bot tom

to enab SF1ectioon rn even Finct i°dA preven or
hi nder shadfd & rlagseithgdokel0ffeohedi Dntnerns Mb a FPrdnet eztepeéanse of

(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 needle hook 2, shown
in Figs. 5 and 8, can also be appropriate in the version of
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-13 ~the initial stress of the flat spring 26, the control knob 12 of the

| ever 13 is pressed against the vertical control track 20a; that is, the

pivoting of the transfer hook 10 into and out of the slot 4 of the needle 1

is acconplished by the control tracks 20a and 20b. Figs. 23-28 show the

| oop formation. The old |oop is grasped by the transfer hook 10 in the tuck

position of the needle. Fig. 29 shows a further enbodinment for controlling

the transfer hook 10. The transfer hook here is | ocated on a rocker el enment
t ed above the ank f the needle 1, that for the notion in the

[ nsglirl
Iongl t Ul RaTPRATENS S Hd9%a f68c 31 and for the transverse motion has
rai sed areas 32 on both ends whi ch protrude in alternatlon and are noved

in al ternati omby tie raicsed PLaki Lendreas i nihs.nse A G ne |atter

not shown). The |oop formation IS as escrl , except that
i nst eadS6f} REHIR dthatg iotinoAdda tE BRGPEQEL Aed Wmftfi o?n fdttatﬂiemt ransfer hook

10 t akesipt adxe. cd%ttg%ncﬁ sﬂegwm@noesEe@mm@tI é!rg@@'%ﬁﬁlér@ﬁf%k% %I%Qﬂ' lrfent for thg
not i on e 10, wit ch_both i ongi tudi nal notion an
its traér%svéeir]:gleGE nna%sortrea:%g)rﬁgégl pPECREt R1aS &t hgt ‘er%%‘fﬁsr ‘ol point. This

purpose is served by a closing elenent 34 bent in the shape of a hairpin,

whi ch ' undera$Hh a6t iFQ plgngg n to qgg%t & ote AH(Figs. 20, 22)
and which has a tooth 35, %Figose 8 6 tﬁ?ﬁ%r ‘ﬁhe traﬁz er hook 10,

that i sCUERTBINEF irehe trécﬂn?n%ttgmfﬂ Rpkerfablld rexsett ng t he
transvesse ot omkes tilte posansfier shnoktdfeotdiey contusd dhmaek (not shown)

nust naé/fer@er?&nt rl(H t.lffea(bi%e(s@ﬁtt 598&“) aigélt NGAUECS; ”t)%t%}at h 33,Lrom

behind. -14 vantageous desi “'he Pgopfornlng
parts ‘F-?ee?’%em?sr cﬁﬁea SSPPCF tear 0t ﬁatfoi% #fs @@eﬁﬁﬁ@aii@ttthefe@@el@ﬂeg shank,

the cl ost rtgcatleyary 38 @@b@@&guew@féspsbwlﬁg r@éldﬂe%m WRAdingON whose end
t he COQ&F can136 oints in OSI e direction fromthe transfer hook

10. Th FhdithdHdEon ﬁ%&efh ?r% SRR Bts RPad 158 TEREeut ed at
t he sarfehepofcml Vida Jts!ne*esmleb eodt dbsceadedb. Theneadit)! e rdestinbed are

appl | cati s dQindHiahRenf ldBNEe Ehfibkhad. Kld L0 gmehi nes. The 1 oop

formation described can also be achieved in a (not shown), disposed
per pendi cular to the camcylinder la, for produci ng doubl e-faced knitted
goods. In prilcitplee, fustthklr ekbaplhoppetiosdiidonso£arig.sa 1be ogchbeved with

th t h li nks:Link
mohi nes e ndelShe BRItk LLahs KLU0 TRTBES Sdacsiiol yPFor war p and
weft knfFE3Rsig mﬁm%é@ hpg creahtcbhpolmst nb(efmresldmd)@@ort@e
wel | - eSrt@édlé mem@ta WavaE' eﬁepbégbfﬁg éf‘@Yecﬂfé/e] t @%od'aS%@wa%éHes

IS

descrlbed t el enent s needl eS and
transfer> hoo dh QQ'FEEPeggg Pf® gL%aP?%ﬁ ars at pltch spaci ngs that depend
on the flneness of the knitted goods. They are thus noved not individually

but rather i v, The,aeedbephal i s SEEURE Ad A PYGATT gt whi ch is

novable with short strokes und ine contro oop OI’ITB.tIOI’l
accor di HFWPFEGE NEY. 120ps threpgkutranptd 1 oRhetsid hnddls wesn

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
old loop 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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cheek 3a. This figure also makes the structural relationship
of the needle hook 2, needle cheek 3a and transfer hook 10
with one another visible; that is, the needle hook 2 is
shifted downward, that is, to the left in the side view, to
the same 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
is received in the middle region 5 of the needle 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 with
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 especially 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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Fig. 17 shows the advantageous use of the apparatus of
Fig. 16 for warp knitting machines. In those machines,
compound needles have become well-established. The needles
and closing elements are not moved individually but rather in
rows - in what are called bars. The needles and closing
elements 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 zone, against the
channel bottom, while in the 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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vertical direction, with a rear control butt (31 in Fig. 29)
that is not visible in this enlarged view, in a known manner
with a cam track provided there. The bearing part, also not
visible, fixed longitudinally in the channel walls is located
on the upper edge of the needle and opens at the top into a
flat spring 26, where there is a lug 29, as a bearing point
27, which is engaged by the channel 28 of the lever 13 with
the transfer hook 10. The flat spring 26 has an outward-
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 cam 19, so as to move 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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the initial stress of the flat spring 26, the control knob 12
of the lever 13 1is pressed against the vertical control track
20a; that is, the pivoting of the transfer hook 10 into and
out of the slot 4 of the needle 1 is accomplished by the
control tracks 20a and 20b.

Figs. 23-28 show the loop formation. The old loop is
grasped by the transfer hook 10 in the tuck position of the
needle.

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, except that instead of the pivoting motion,
a longitudinal motion of the transfer hook 10 takes place.

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.
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Fig. 31 also shows an advantageous design of the loop-
forming parts. Here, from a solid part that is displaceable
via the needle shank, the closing element 37 merges upward
with a resilient part, on whose end the control cam 36 points
in the opposite direction from the transfer hook 10. The
longitudinal motion and the transverse motion can be executed
at the same point via the small control cam 36.

The examples described are applications for high-
performance circular knitting machines. The loop formation
described can also be achieved in a dial (not shown),
disposed perpendicular to the cam cylinder la, for producing
double-faced knitted goods. In 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. In 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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Claims

1. A device for machine knitting with at least one
continuous yarn, in which the yarn, 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 the transfer hook (10) can be introduced into the slot
(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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that the transfer hook (10), for introduction into the slot
(4), has lateral offsets, which in the form of rising slide
rails (18) lead to the full shank thickness of the transfer
hook part (9), and/or the shank (9) of the transfer hook (10)
has a latch (24), which can be guided in the elongated slot
(4) of the knitting needle (1, 2) and is formed by a limited
thinning of the shank (9) of the outward-inclined and
additionally reversible transfer hook (10).

5. The device of one of claims 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 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 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 transfer 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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other end is embodied as a control butt (12), and whose
bearing point (27) comprises a lug (29) that receives the
groove (28) of the lever (13), and by means of a flat spring
(26) presses the control butt (12) outward into the control
track (20a, 20b).

9. The device of claim 8, characterized in that the
transfer hook (10) is disposed on the upper end of a rocker
element (31, 32) that is displaceable vertically in the
needle channel and can be inserted into the needle region (5)
above the needle (1), the tilting motion of which rocker
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 claim 8 or 9, 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.
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