KNI TTI NG MACHI NE HAVI NG A NEEDLE BED 5 The invention relates to a
_.knlttlng machi ne ~conpri si ng one needl e bed, which is equipped mc{hqa:' A6
plural,kty of -needl es,| ocated beside one another and novabl e bet ween .
projtect ed and retract ed posi tions under the control of a needle cam box,
conbi hed hol d- down and 10 knock-over sinlgers having sinker butts dispos dq)
betmeeQJthe needl es and nmovable in part or as a whol e between projected dﬁ
‘retracted p03|t|ons and al so in a rocking novenent about an axis transvers&
to.said projectjon®and retracti on novenent and si nker cam neans for
controlling the novenent of the sinkers. 15.. - A knitting machi ne of
this kind, such as that described in Gernman Patent Disclosure Docunent
DE- - OS 3108041, is distinguished by a high operating speed. The hol d-down
and knock-over sinkers are noved |ongitudinally, counter to the needle
casting-off 20 anenent after t he operation of latch clearing or holding
down has been perforned in other words during the actual process
of -1.oop formation. As. a result, the distance the needles nust travel
during the casting-off novenent becones correspondingly shorter, . so the
needl e cam race can be enbodied with a I ess steeply inclined surface Thi s
makes it possible to increase the knitting 5 speed substantially. The
transverse novenent (of the sinkers with respect to the associ ated needl es

t hat takes pl ace after the holdlng down operatlon serves to nmove the
srnkers into the-

KNlTTING'MACHINE HAVING A NEEDLE BED

-xJ ,r

'-5.'. The 1nventlon relates to a knltting machlne
- comprising one needle bed, which is equipped with a
plurality of needles located beside .one another and
movable between projected and retracted positions under
‘the control oﬁbm_needle cam box, combined hold-down and

Sinker bu
“_10" knock-over sinkersydisposed between the needles ‘and

mgbaglzz;ztween pro:ected and retracted pOSltlons and
| also in a rocklng movement about an axls transverse to
said pro;ectlon and retractlon movement and sinker cam
means for controlllng the movement of the sinkers.
.15 B A knlttlng machine. of this kind, such as that
R .. described in German Patent Dlsclosure.Document DE--0S
o | ..3108041, is distinguished by a high operating speed.
The hold-down and knock-over sinkers are moved
longltudlnally,-counter to the needle casting-off
20 movement, after the operation of latch clearing or
holding down has been performed, or in other words

during the actual process of loop formation.



"fcorrect posi tion for knocki ng over: - After the | oop forn1ng process has .
ended, when the needle is again projected, the 10 correspondlng si pkers

v_'a1.e'eturned to the initial position, counter to the projection novenemt of "

eedl es; in so doing, the sinkers are first noved transversely to t he
~ needles so as to hold down the hal f-finished row of .l oops and prevent .-t he
. goods from being pulled al ong wi t1#the needl es as they are 15 prOJebied

The I ongitudinal sliding nmovenent of the combi ned hol d- down and -knock-over

. sinkers is effected via control butts dlsposed on the ends” of .t he si nker.

.. shanks, |ch (o3e]0) at [ d_s ces di ed in_a cam
- box beloxﬁ Fﬁng gre %éﬁ??ggg QBE ?E réﬁﬁg §§ §8F fﬁﬁering
.- Cross sectaeniaedOﬁévmbvengntnbacemeeleorsedpgpésedlmnshhetneedbe ibbé,

~*above the,BgRELe GaAMEdCani bei Smbbated bxtﬁoareasspQQQeggyneaeiinQHsposed
-such as to protrude_|aterally on the sinker shanks, in ordér to generate

" the trans%&FEechoveRBhf Bakesyft; pashdbdedsn 1aRARASC KRGy R LSIEARSS 5, t he
ful crgm ofpebicbubs :dhspamgl onthlecendsobrlensivalhents bankneakuyiag st he
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process has ended, when the needle is again projected, the
10 corresponding sinkers are returned to the initial position,
" counter to the projection'movement of the needles,'in so doing,_,;-
the sinkers are first moved transversely to the needles so as _:kjm
to hold down the half- finished row of loops and prevent the
goods from being pulled along with the needles as they are
15 projected. ' : .
- The - longitudinal sliding movement of the combined
,hold?down.and-knock-over sinkers -is effected_via control butts
“disposed on the ends of the sinker shanks, which cooperate
T -.-with-asSDaiated,einker~can raees disposed in a_cam'box telow'
. 20. the needle cam race. . A further sinker can race of tapering
| lcross section and revolving in a circle is disposed on the
needle bed, above the needle cam race; it is traced by corres-
ponding noses, disposed such as to protrude laterally on the
_ sinker shanks. in order to generate the,traneverse movement A
25 of:the hold'down'andlknoek—over sinkers, the fulcrum of which ¥
is disposed -on the end of the sinker shank carrying the con~-
trol butt. ' ' .
- In this knitting machine, the sinker shanks directly
emquy the guide ribs for-theaneedle'ehanks; producing a very

.



cooperatron vvuth t he control butts generate the |ongitudinal 5 novenent
-of ‘the sipkers,” aré | ocated bel ow the needl e camrace, * t he hol d-down

and gnock over sinkers mist have relatively long shanks. |f patterning ITQ)
devi ces are associated with the needles; then a plurality of needle cam
races- dlsposed one above the other nust be used, cooperating with the
correqundlngly ar- 10 . ranged butts eg~the various types of needl es
reqU|red in that case. ‘This nmeans that nore space is then required, which
inturn dictates a further |engthening of the sinker shanks. However, |ong

sinker- Shanhnaraguﬁie cGQEZ':ﬂ%r A2 B4 1Qf ofer 'vr‘fxti' R 1 '&‘?.Q:tt&%dt Q%i

nove, and dlsper3|ng heat. can becone pro Ienatlc I n machi nes that
operate at %¥r$hri §hishaeas of-then Bekdrdopme andr koo cl-oxede sdnketén and
decel- eration that samicee thiet Bulrlf@ ceisnloer The itk diavan alatle,V il gal
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to generate a,transverse novenent of the. head %f t he hol d- down, and
knock- over §|Hf§rquﬁ & use@Q cooperating with the correspondingly ar-~

.10 ranged but:s_of the various types of needles required in that
| © ‘case. This'means':het mo:e'space is then reqoired. which in
f;,. ' 'turn dictates a further lengthening of the sinker shanks.
- o . However, long sinker shanks. produce a considerable
_.emoon: of frictional heat as they move, and dispersing this
| 15 f heat can become problematic in machines that operate at very
high speed. Furthermore the forces of accelera:ion and decel-~
. eration that arise with the sinkers, which have relatively
great masses, become undesirably large. _
_ The same basic situation exists hma knitting machine
_ 20]:_operating by the same principle -and disclosed in U. K, patent
- | application Serial No. 2131841 in

which each oE the hold-down and knock—over sinkers has a ’
shank embodie@ as a two-armed lever. This shank is supported
on the needle bed on a fulcrum with a crosswise axis, and two
 _25 sinker.cem race surfaces are pro#idedloo both sides of the
o fulcrum, each acting on one of the lever arms. . With these
'_sdtfaces,’it is possible'to generete a tfansvefse-movement
of the head of the hold-down and knock-over sinker in one



«.direction by neans of one surface and- i'n the opposi te direction by nmeans of

th_ her. "Once again, in this knitting machi ne,” the sinker'‘camrace
sur J‘,e t hat generates the Iongltudlnal movenent of the sjnkers-, |iké one
“¥He sinker camrace sur- 5 faces that generates the transverse -

"Janenent of the sinker head, is |ocated bel ow the needl e camrace, so t hat:

~once agai n the sinker shanks have a relatively great length.. In knltt|Qb

.;_nachlnes operating with hooked. sirkdrs.for spreading apart and- taking on
.the latest |oops forned at a par- 10 -ticular tine, it is know) (*German

- Patent Disclosure Docunment DE-OS 29 09 963) to. dispose the sinker camrace
surfaces aﬁbVQCGhennbndheananbtaoﬂe sheraly Eﬁauhh'Qﬁe'Bpﬁas§|§th&§|ét ?grt

enath {orag e shenke, el Benbeskedyginigly, vaeh it o0

'ghorlzontal axis at a crum - The kR e inst masdioeti ng -
. hook that EBEefiaker Eﬁ% Forgi sunfack dhat geneoates the 36aglt ruandaihe

:lsectlon trmuvemﬁus 6hethéaQ§HQéEsn91QQQk ' he shank -via a
“.resilignt par he sinkers are sugfortegéohgtﬁe aS5BERE: 68™nEBGPe S8R ANK, -

~~whichTn tﬁrn |st?%ﬁe$ﬁff Y8R akliep hEéHeFFssmevemhotnoédhhecyhnkderheaIbe
20 hookeks shanated béleh che peessedcnhtbasarlgg bhgss?ggeag
e

. backs of tgghgggxuﬁéégquév aga*glgfg t e consi der abl r|ct|gagﬁh5w§ver ot

- and al so .pl ace. a straln on The hee AnREeabntensEdm cause prooblens in
very hi gh-speed m%ﬂn%&%ﬁt4ezleagbtmedlqgeyathngohueatheﬁkbbesgﬁkergrgggnt

and iy O Sy S By sat ST e 6n PRETLEBERE! E3ofh NREhedodp.umAES
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IFEdUCed _the needle cam race, thereby resulting in a reIatively short.
tlength for the shanks of the hooked sinkers. which ‘are pivot—
y able about a horizontal axis at a fulcrum. The hooked sinkers
15 have a transporting hook that extends in the longitudinal dir-
:ection of the shank. and the section that bears the transporting
hook 1is joined to the shank via a resilient part. Ihe sinkers
| are supported on the associated needle shank, which in turn is
laterally guided between ribs of the needle cylinder. The

20 hooked sinkers, which are. pressed with spring biassing against
the backs of the needle shanks, again generate considerable
_friction,_however, and also Place a strain on the needle
:_shanks. which can cause problems in very high-speed machines.
o It is accordingly the object of the ';Jﬁ
257. present invention to devise a knitting machine which operates
:"at very high speed and is distinguished by satisfactory. rela-.
tively Eriction-free guidance of the needles and: of the hold- Lo
dowa and- knock-over sinkers, while at the same time the mass -
of the combined hold down and knock-over sinkers is reduced
in comparison with the prior art, and it is also possible to

w
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30 in conparlson with the prior art,-and it is also possible to

prOV|de patterning devices for the needles wi t hout maki ng the sinker shanks
any Ionger The invention accordingly provides a knitting machine
conprising a needle bed, a plurality of needles 5 havi ng needl e butts and
hooks L&egted on the needle bed and nmovable son. spaced ribs in the needle
bed between projected and retracted positions, a needl e cam box having
therein at |east one camrace, engaging the needle butts and controlling

needl e novenent, 3{(?)%%]@ e J].‘?Jiqx % %%chﬁh%vgﬁg%%g%emt%h%h have

si-nker” butts Iocat € ne dles arée nova ween proj ected
and retracted posi tnaking drice amem\saialnécs any dooigerg novenent about an

axi's transverse to sai d .Iq{erI%Q;én%&n%a’ca%rdq%tgh&gp%\(’q%gt ihlil&%r Pgam 15

neans having a sinker camr.ace engagin butts to control “said
proj ection and r et rmesthiove mmm:mm@ needier bledyi ﬁgpdamlte(tlsranfsneedles

engagi ng the sigikeng, %Q{%}é&ie %S:sf% gk%orﬁ%"%‘é% gdt RG $hd<Ghe eald Bean

bei ng | ocated to positi e Sl n cam race an he cam nechani sns
bet ween t he needlea&nﬁtmpwahiein£ m@aﬁad ha&kei@n¢h@b@¢edﬂhebndebb@we&n1race

or; races, and auxi edstac{%e separa }%a%tretdpﬁ’ge Ies len%e?‘igt ﬁg&sbb oned

adjacent t he needl acen fom. eac
ext endi ng through Zaving lehErem ratndteaaj: ane karerdcencangaging fbeks at a

" needle butts and controlling needle movement, combined
10 hold-down and knock-over sinkers which have sxnker
butts located between the needle\; 'a‘ﬁa“a“fe“‘xﬁ"o%éb‘*]_
between projected and retracted positions, and also
movable in a rocking movement about an axis transverse
to said projection and retraction movement, sinker cam
.15 means having a sinker cam race engaging the sinker
| butts to control said projection and retraction
movement agd.further having cam mechanisms engaging the
sinkers to control said rocking movement, the sinker
cam means being located to position the sinker cam
20 race and the cam mechanisms between the needle butts
and the needle hooks and above the needle cam race or
races, and auxiliary heedle guide strips on the needle
- bed, pésitioned adjacent the needles to separate
'adjacent needles from each other and extending through
25" a zone terminating at the ehds:neaiﬁffﬁhﬁwﬁfoks at a
level between the needle cam race or races[ and close
to tﬁeLneedle cam race,: : .... . the auxxllary guide
strips providing for lateral. guldance of the needles ir
- said zone and the sinkers being located adjacent the
30 needles in the region thereof between' the hooks and the
portions of the needle shafts up to said level and
-providing for lateral guidance of the needles_in said

e



& - the auxiliary guide strips providing for |ateral guidance of,
h&Theedles i.r said zone and the sinkers being | ocated adjacent the 30«,
needl es in the region thereof between the hooks and the portions of the ~

‘%a"betmeen t he needl e camrace or races, and close to the needl e cam

. needl e shafts up to said level and praviging for |ateral guidance of the

~longitudinal ribs, and in thelir

‘needles in 'said regi on. Because the or each needle camrace is |oca{gd

bel ow the surfaces of the sinker camrace and cam nechanism any of the .
~ ‘conventional neesiEopel ectors 5  (patterning devices) can readily be used,
“without affecting thgedfy h F nker shanks. The needles run on the-
| IR e (el U ratie - Tty on of
the butt, they B8k &ha fynfapesiaf hhe sinkert hamwadd Ang Wagde ribs, or -

strips, that amgchsnoed 1y Ui diee hed{in g statjonary manner. It is
t hereby attained that 't;h'erééﬁri S no -%r ?‘J&%,‘%%a}ﬁ% at"fe&d&&uc‘i%@%ﬁl ing

bet ween t he® nedRaFLaFh i deviseaik can smadily ibedepedadert theng t udi - 5
nal novenents idEfdid im@0itde qf Eﬁ%' dhe hutts which puts particul ar
strain on the guides. 'ove.t?g*aux?F?gP% %#Pi §;§ha“k%- e needles

: _ o un:oq:theflong;#udinal ribs, and in their lower |

portion, that is, in-the'reéioﬁ_of_the'butt, they are
laterally guided by ' ' ~




t Ke “hol d- dovvn and knock-over si nkers ‘now enbodied with a rather short .5
‘'shank,: SLnUItaneOUSIy act as.guide rlbs in the region of the needle cheewﬁﬁg§
or throat where t.he lateral strain 10 on the guides is no |onger so e '
gr eat that excessive heat general- tion would be a source of anxiety. The
construction is sinplified if each auxiliary strip resting laterally on the
associ.ated longitudinal rib is rigid-_ g-y connected thereto. The auxiliary
strips thensel ves may be 15 of tapering cross section, such that the
needl e gm dance . gr ooves which they. formare defi ned W|th substantial |y

paral lel flartﬁal ﬁfaeéw'%( cw mglwagéyugao aihear@é SUAAEE & e

needl es.  The d- down and knock-over sinkers have a bearing 20
proj ection, degidfedetidr & %%ﬂﬁi%#%é"’r‘&t%’ral II;F I thaneb% e b di ed

ff, a tW3| ar E““““Ew“ﬁﬁ” i d&l&mmaﬁx .orhe.-tdmﬁdcru@n@ ad ol PARRO ' Sl S
e needl e bed above e a ar S an
t hereby. Thetq'aer PR Ehé%}‘ %o*?k S ey M%ﬂtde?%qsq%rr%d’afe
ehbodi'ed 25 aaln utmmttss 1o the mmmhmhalﬂ%usm ndcddinputs
el enrent . - and r
f&ttﬂ@r&e?étxy o THINgu eratnf&@prot% dt{]ﬁibeareumﬁs,

I’OCkI ng ‘el enEnt has on one its arns a I ng

ptoj-ection withe WRkdrdomn randikrpe o eheet si%k%mpdm‘éo“!ﬁ?ﬁ?&d ekl e bed,

a ful crum beigge D ogh e ta%@by,sﬂttui@a:té&@ﬂy adhadk Aleteniiis ouiegd in
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_ ~on the guides is. no longer so great that. excessive heat genera-
_ tion would be a source of anxiety, -
N _ - The construction is simplified 1f each auxilfary strip
:es:ing-laceraliy on the associated longitudinal rib 1is rigid-
o ly conmected thereto. The auxiliary strips themselves may be
',15-' of tapering cross section, such that the needle guidance
grooves which théy.form are defined with substantially parallel
flanks.' This results in ﬁa:ticulafly good lateral guidance of
the needles.
_ The hold-down and knock-over sinkers may each have a bearing
' 20 projection, disposed such as to protrude laterally, oa their
- shank embodied as a two-armed lever; with this projection,
the sinkers are §upported on the needle bed above the auxil~
iary strips and'a-fuICtum is embodied thereby.- The arrange-
. ment may, however, also be such that the sinkers'afe embodied
l.%f-. 25 in two parts, with.one subsbahtiallj L-shaped rocking element
n . and one substantially straight shank element; 4in that case,
~ the rocking element hasfongone-of its arms a laterally protrading
bearing projection with which the rocking element is supported
on the needle bed, a fulcrum being embodied thereby, while thne
30  shank element is guided in a longitudinally displaceable manner



has 'a-butt-that cooperates with the sinker camrace surface generatlng t-he

It udi nal* novenent of the sinkers. The sinker camrace surfaces = K .
iéj’

gEpdrjating the transverse novenent 5 of the sinkers are di sposed abové t:he
a lary strips at both. sides of the fulcrum such that they cooperate
mnth t he shank el enment and the rocking elenent. This enbodi nent has the
advant age that -only very smaFf~nasses nust be noved in the course of whe
| ongi t udi nal nove- 10 nment' of the sinkers, because the rocking el ement
- generating the rocking nnvenent i's not. conpelled to execute the longi-

tudi nal novenent as wf but instead,is SO'F'X giv d back_an fort about
its axis.OMFRtrt T P oVEC EHEE| SLARPBR PRETEPES F PFPAEFS °“13n_ the
projectithhsnglﬁummaehaC|¢@m¢axabearwnghsuhéas&pkehlchmengagesuaface

Co”espoggum% EPPERs DEGL ¢ 10u .26 fsm%e,&@&nsedLﬁebggnerhe gganer of a

bal | ng nac I ne es it possible to use sinple,
short ancb#&###r&%%ﬂ!v%amlwn@meanﬂekﬁbékieaefihm ARansvezge maNesmngan be |

manufact ugedeipd @mﬁé\wra{a&eafpassea Iﬁ'svértﬁE'Qﬂﬁhli%?a%%:L%eaEeduced to .
a m.nimum whi | e pai ntai nj ng_sati sfac- nce o e needl es and the

or
si nker sk sHfezne nt¥ﬁrﬁ“}EHHEeSSHBPsxggénagﬁ8aFP°ﬁéFﬂFFtPHQ hsithe.
greater kihiﬁkﬂgl&ﬁeedSaﬁ@ breusedkindl element.Reference will. now be made

R e e ML L
needl e cyhissies, muae banrbuwrdahd the neudke, oasthslﬂoasi&udémbﬂn@@ve-
h0|d1@0““m399 o KNPRK- Qiﬁﬁe§hnkﬁécause the rocking element generating
the rocking movement is not compelled to execute the longi- B
 tudinal movement as well but instead is solely pivoted back
and forth about its axis. - | |
"To further improve the situation in terms of friction,
15 the projection may have a ‘eircular bearing surface,:which
' engages a correspondingly shaped bearing recess of the needle
bed in the manner of a ball Joint. ' B
The novel knitting machine makes it poseible:tehuse
simple;.shorﬁ and'nen—massive hold-down and kneek-qve: sinke;s,-
20 which ean'be'manufaetufed at a favorable cost. The frictional
_gurfaces are reduced to a minimum while miidteining:setisfac-
tory'ghidance of the needles and the sginker shanks, which in
turn reduces noise and heac, permiccing still greater knitting

2

- speeds to be used. w3

25 . Reﬂaxmmeudrlnanhezmﬂetn‘uuaaaxmpqung<hzwhns,1nvtﬂCh-
' _ Fig. l-ehowsua.eireula:-knitting machine according to
the invention, in. a fragmentary side. view showing the needle

- eylinder, the cam box and one needle, as well as a coubined
hold~down and: knock-over sinker; - : '



F. ) . . ’ . ) ’ . - - M . .
ig. 2 shows the needle cylinder of Fig. 1 in an axial section viewed from

~the &irde, . wWith.the auxiliary rib - . -
3.shows Yhe needl e Cyllnderyof FlsgorZSt‘”pS om tted fromthe drawing; Fig.

corresponding to Fig. 2 but with an auX'n a sec- 5. tional view :
_ irliary rib incl -
.TC?FSeeSIE_cyllnder and needles as 'in Fig. 1Y sectlonegdg?onglghe4|8hoWS T
thé:négﬁf 'g. L inalfrag nentan%p|an view, 10 . Fi 5 Iﬂe
b s e cylinder and needl es of sectioned al ong thegl SVPWB
en‘lg)odl rrelntn affrﬁgmntary plan view . Flg 6 shows a nodified forlmne R
Side 15 agd ghgwfgﬁ {ﬁZUShQBsFmge heeﬂﬂeanyéﬂmdprseétFéﬁ.séeﬁnfFenffial
t hei r respe@FF$é°Ba§geH6§| k%ﬁg %%Pgwg%rgﬁg&g ?ﬁgdbﬁ%iaadrslmke$s°argtmﬁp“
co - e appar at us

rrespon-- oHikGed Ewons towe nig aiaresi t uati on where Fﬁe needlgg an s?nLgrg

are in the hol d-do
- apparatus of Fig. %ﬁ%'achs?{dﬁoﬁ@mme 2‘@11““ of Figy 2 Hovds Afe

pr edet ersmi nadi opearn wi@edlwfrﬁﬂ"cq 'rf’gv#f%h yar n |‘éﬂb%% Wiy i

e ree ing insert
die tg d & new | oop; Fig. 9 shows the apparat us: gccordrngdtonéfg.

1, in 25 aturther_formof_ enb

ro 0 fad S0 L e ]

§Jde, and Figs. 10, ﬁﬁSSﬂ% a%%%?géus acgg%dlngiéorfﬁﬁ ned rim the
o g

Fig. 1, sectioned along the line IV-1V in-a'frag-

_ mentary plan view;
- | 10 Fig. 5 shows the needle cylinder and needles of Fig.
' _"~1,'sectioned along the line 'Y~V of Fig. 1, in a fragmentary
"gdf ' plan view; : ' '
' ' Fig. 6 shows a modified form of embodiment of the
apparatus of Fig. 1, in an axial section seen from the side
15 ° and showing the situation where the needles and s1nkers are
'in their respective base positions, ' -
' Fig. 7 shows the apparatus of Fig. 6 in a correspon-
‘ding view, showing the situation where the needles and sinkers
) are in the hold- -down or clearing position; . . ‘ ,
"20" : Fig. 8 shows the apparatus. of Fig. 6 in a correspon-
' ‘ding view, showing the situation in a predetermined'yarn
feeding position, in which yarn is being inserted into the
" needle to form a new loop; ' _
Fig. 9 shows the apparatus ‘according to Fig. 1, in
S 25 a further form of embodiment, in an axial section seen from
the side; and _
Figs. 10, 1l1'show the apparatus according to Fig. 9.
each in a corresponding view, showing the situation at two

different moments during the loop forming process.



* the needle | inder 1 (se

N N a-corfeéponding viewg showi'ng-the situation at two different:

' | m -. he needl e cyllnder or bed
‘) during the | oop form ng process. 9- T
chéaé circglar knitting machine is shown in Fig.. L |t is disposéd.pn

'aletationary frame ring 2 such that it is rotatabletln tB; SOSYEC;ISQﬁLCEJ
| nin ' ' axi nd i t 5 torotating

‘mapnner about a vertical axis and is se o The By ore g 'S, e
- not shown. A cylindrical cambox 3.is secured on
P?g ng orlenteé toward. t he needle“@?llnder 1 it bears the control elenent

'eror the | atch needles shown -at 4 and t he conbi ned hol d- down*and knock- over

- S larly in Figs.2-5,
. shown ‘at 5. 10 - As. shown particu
_mfgggfgzdlnally extendlng radi al grooves 6, rhgtﬂeghlghcyggggggdggaL ribs ?

B eedl e , spaced -apart
e ecul ﬁqeﬁéﬁgﬁ‘?ﬁfﬁ? B T AN

- provi ded on RO 18 %ﬁﬂ%ﬁﬂ%P#bcfnngSringlﬁEthhhtﬁaﬂulgeiSUEL@QQaﬁle
on which a imtthe rmw&\éﬁ.dﬁaﬁ%trllpgfaéi@gomn;%n\é%£éi§ﬁ mﬁ% Fya}‘gb%s 8pt
L?P?:ogwlgnglrdeyséejéc%ﬂe gybt%edﬁ' ‘h%li%?%# RebsslfowmestAngyLanérsthy Q8a
these ribs BRX Rutig @memm id e p:aﬁ 03, thgq! ﬁﬂglbs%n& §

- PFiented
.l ongi tudi - éﬁ%ard“ﬂhé'JE?&&{?%}f%BerOVI g ?g#%rggefggnggxfgelhgeﬁorﬁpnf

enbodi ment SHoh? ik mepdies shownbotl edand tthe €OEbLAEE| RE16L@5WaSERE' 0N
| they may ammbdh£d¥€¥“§f¥ké¥§fbﬁhwn at 5.
10 .. .. As. shown particularly in Figs. 2 5 longitudinally
extending radial grooves 6, into which 1ongitudinal ribs 7 -
are inser:ed, are. disposed in the needle cylinder 1, spaced
. apart in- the spacing of the division of the sinkers. Each
longi:udinal xrib. 7 is provided on. its radially outward-facing
1S side with a guide surface 8, on which a lacch needle 4 is sup-
' -.ported with its shank 11 in a longitudinally displaceable, or

slidable, manner. Auxiliary ribs, or s:rips, 9 are secured
to the 1ongitudinal ribs 7,

-

resting laterally on these ribs 7,

: .but they extend over only part of the length of the longicudi- S

20.'.nal ribs 7. and are provided only in the lower portion of the
” .needle cylinder 1 (see Fig. 3). The auxiliary ribs 9, in
the form of embodiment shown in Fig. 4, are embodied with a.
. ;eetangular.cross section' they may also- be embodied with a
ltapering cross sectiom, however, such that the needle guidance\d

- grooves 10 each defined by two adjacent auxiliary ribs 9 are
defined with parallel flanks.

25

Ihe latch needles 4. aie provided ‘on. :heir shanks with

at' least one butt 12 (Fig. 1), which engages a .corresponding

needle cam race 13, disposcd on the insgide. of. the cam’ box 3

s

*



taperlng cross section, however, such’ that the needl e guidance 25  grooves
10 each defined by two adjacent auxiliary ribs 9 are defined with parall g;}
fIanks“The | atch .needl es 4 are provided on their shanks with at |east o§ '
butt 12 (Fig. 1), which engages a . correspondi ng needl e camrace
dlsposed on the inside of. the cami box 3 ° and shaped to correspond to

t he ‘assiagi at ed needl e cam contour;- the needle camrace 13 controls the

| ongi t udi nal novenent of .the needles 4._ 16s shown in Figs. 1, 2, it is also
possible for a 5 plurality of needie camraces 13, 13a, 13b, 13c to be
provi ded on anide shapesbxo dioxresmProhe abfdvee atsmeqjtalfeerd mdd@openatqq@gmrt h

cor respondi i e 12 c allback?lys W lotda e chaddi ShadkR.l g ch

have different |engths, so that the indi- vidual needle types are
associ at ed Wifteh “ter?é”1er'?d|‘\/| dual needle 10 camcontours 13 - 13c, as is

known per se for t hagpwhpase iof migdd.erin, skl eind i40n.alldwe pobeiblar yfcrﬂ as 9
t erm nat ev I 4 ( ) sonmewhat ahaye dl a Ienent 5
defi ni ngset hé’l 91 {t%éarﬁ]lreacca"iifa eIsr12103s’i i;""r’snl?al’a’r:13(3; srgpégsed at?a'\]/ie etdne
15  auxili amy nhueb$a9q bemd idigdves €dbraneofabearr direemt bdovand redlirger.a ting

the shanks 18 4f d ﬁe pu € BACh Abodied Pfe tYO- AR d A %,
Ehch si nker shank has a radl |y outvvardly protrud| ng sinker butt 18 on, |ts

end renote fimatAnks AVt terve Aif fsrent eyttt o8 Pitheta s ddt
a sinker camf&al Ibeed eI 1 yweis 24k € Nl e 06 tnec H I’B\dett(ﬁi\tilﬁsatnmd}mae?:

In 10 cam contours 13 -~ 1l3c¢c, as is known per se for the purpose of
o | pattern selection.

CoL | - The auxiliary ribs 9 terminate at level 14 (Fig. L),
somewhat above the needle cam element 15 defining the upper-
most cam race 13. The sinkers 5 are disposed above the

;151- auxiliary ribs 9, and in the form of embodiment shown in Figs.

. 1—8, the shanks 16 of these sinkers 5 are each_embodied as
two-armed levers. Each sinker shank has a radially outwerdly
protruding sinker butt 18 on its end remote from the sinker

- head 17, and the sinker butt 18 cooperates with a sinker cam

20 race surface 20 embodied on the inside of the cam box 3, in
a sinker cam_ element 19. This surface 20 of the sinker cam
‘race controls the longitudinal movement of the sinkers 5 that

. takes place in the longitudinal direction of the needles.
a On the end remote from the sinker buct 18, each sinker

.gﬁ; 25 shank has a protruding, approximately triangular bearing pro-

jection 21, which is supported with a rounded bearing surface
22 on the bottom of an annular groove 23 machined into the

.~ - needle cylinder 1, forming a fulerum; hence the sinker 5 is

| , Pivorableaabout an axis'rnnt;is_horizontal with reference to

L 30 - Fig. 1. 1In the course of this pivoting, or rocking, the



a sinker camelenent 19. This surf-ace 20 of the sinker can1race control s
“the.| ongi tudi-nal novenent of the sinkers 5 that takes place in'the

] giyudi nal direction of the needles. On the end renpte-fromthe si nkér

b Q»' 8, each sinker-25 shank has a protruding, -approximtely trlangular
bearing pro-- jection:21, which is supported with a rounded bearing surface
22 on the bottom of an annular groove 23 nachined into the needle: cyh&nder
1, forming a ful crum hence the S|nker-5b1s pi-vot abl e. about. an axi's that is
hori zontal with reference to 30 Fig. 1. In the course of this pivoting,
~or rocking Q h S|nrz ‘head z xecu%es a gn ocatlnﬁ transverse
ovenent  df $% Frqhedd nffaf?y at®rFGRtPARGR eI B0 T ARSTYBRET t HAVREPDE
nmovenent odithetﬂéedthstaﬁhisllvanSveisbtnavehenttpstgenboaséduﬁynaho
sinker 5 LEAPRERECOBUERBCRSedPes26, Which are enbodied inside the cam box
3 on sinker camelements 27, 28. One sinker camelenent 28, with its

si nker cam race suFRictDBRSEURATAGUCKBBAFI OF BEPEr35edf b¥nEvassdrkared.

_ sinkers5’ beheve sbebsatfagepr 2fec26t i ohi2h, aaedehbedmhheinsuakethaaahalenent
- 27, wthiissinker 10 ‘ace_su fa 2 enga t he_shank 16 _of _the
a5500|ated£5|n ef ™5 s% 555 ?ﬁe gg??ﬁé p?ZJeg 8 iﬂFeFeﬁgF F%&mﬁﬂﬁer

si nker can2&l ewknh 2¥S|sin&erahhy adFassabfecelaﬁaneaseensraccadpusllng

mechani sm g (S¢¢ Eedingd) a%bematadagauﬁkebbebuem eu&swszé}ve k@o 3c-
eccentric adjustlng mechani sm 31 whi 15 _ al.so actuata rom out si de

i's provi deliPBr 2t ne2agi AReaAFher- sﬁBﬁFrOFaPh§l§PﬁRérZaanPéFBnéﬁﬁ $4nkRaL
gener gpes Ehﬁ k@BQIEUrEace 25, engages the shank 16 of the associated

sinker 5 above the bearing projection 21. At least ‘the upper

sinker cam element 27 is radially adgustable via an eccentric o/
'adjusting mechanism 30 (see Fig. 1) which is actuatable from
outside, while an eccentric adjusting mechanism 31 which is
15 l also ac;uarable from.outside is provided for the axial adjust—
“ment of”the'sinker_oam element 19 that generates the longitu-
:dinal moVement”of.Ehe sinkers. The two adjusting devices 30,
31 make it possible to adjust the longitudinal and transverse
'movements of the sinkers 5 appropriately to particular condi-
20 tions. o o
o - Astshown;in Figs. & and ‘5, in the region above the
auxiliary ribs or strips 9 (Fig. 5), the needles 4 are thus
ilaterally guided with their needle shanks 11 by the hold-down .
" and knock-over sinkers, or more specifically by the sinker '-k
25 shanks 16, while in the region below this (Fig. 4), where thef"J
- needle butts 12 are located the lateral guidance of the needle
shanks 11 is. effected by the auxiliary ribs 9, in the manner
'already described. It is.thereby assured thac.on.the”one hand,
in the regions of increased cilting stress, :haexis;'in the.



di nal .novenent of the sinkers. The two adjusting devices.30, 31 make it
‘pOSSIb|e.LO adj Ust ‘the longitudinal and transverse novenments of the sinker g?
5 appr@ﬁrlately to particular condi- 20 tions. As shown in Figs. 4 and éﬁ_
in the region .above the auxiliary ribs or strips 9 (Fig. 5), the needles 4
are thus laterally guided with their needl e shanks 11 by the hol d-down and
knock- oxer- sinkers, or nore specifically_ 3y the sinker 25 shanks 16,

while in the region belowthis (Fig. 4), ere the needle butts 12-are

| ocated, the lateral guidance of the needle shanks 1l is effected by the
aUX|I|ary ri biclnicp dliechanneedakr badysdegerchedneelitess4t heveby asgwaed

t hat th t t
i the o $3EePRE ﬁ“?gaBFg hi%neRRecby BRECRRRE Lty BEpE B0ERsc REL [0
| at er al gU|déHéeeBytﬁea s predpe am%ipﬁaFylplBbiéethatthFe°FbPHeU396sthe

‘needl e cylingdgeideavhibky Qa:bhe1ogheaahaadofsahesaaeameyshahﬁaah1gmbdance
of the n§edle shanks ' bt

5 | so, I
TTbs, i3t heslAReP EoBRBetaqpueBnr I EhO R tREcaRELERER 3508, ABANE BRPEL:.
The control ebneheadgfaceati cn ahd heediliengheeked@nbs oéeﬁhe katohtneedl es
4, as well as of therh%”Q%&!@bEakﬁaQﬁetB%Big%&i%n”ﬁgﬁrﬁgggggpkhgfgg&gh@éd

hol d- down and knock- over escri [ ere,
for instancecEntter kascharesdlpssélossr vebdcament bheodosgiggddazlinendi oned

above. Accor @ic@dk¥ersR RoYemefrSo@Nlthed cbhit'1aRBAr A6HALUSLIAC and knock-over
| 10  sinkers 5 is described in detail elsewvhere, for instance in
" German Patent Disclosure Document DE-0S 31 08 041 mentioned
S : ahove.. Accordingly, in Figs. 6-8 only a few characteristic
phases .in movement are shown, to illustrate the guidance
and bearing of the latch needles 4 and the sinkers 5.
15 - Ih Fig. 6, the latch needle 4 and the associated
sihker_s are in the so-called base position, and the loop
of yarn caught in the needle hook is shown at 34.
In Fig. 7, the latch needle 4 has been projected
into the clearing positioh, whilé the sinker 5 is beginning
20 " to be rocked radially inward by the upper sinker cam race
surface 25, in order to restrain the loop 34 located in the
needle hook. o '
| In Fig. 8, new yarn.35 is being inserted into the latch
needle 4, so as to form a new loop upon the lowering movement
S\ .25 of thé.peedler- The sinker 5 executes a vert;hal movement
upward at this time, in other words a longitudinal movement
- extending counter to the movement of the needle, and at the
. | same. time the sinker 5, with its head 17, is pivoted radially
' | outward by the sinker cam race surface 26. The pivoting or



‘Vphase5|
| o
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ana.the

the latch needl e 4 has been projected into the clearing posi tion,
sinker 5 is beginning 20

- -hook. In Fi

n movement are shown, to illustrate the QU|dance and bearing of the
needl es 4 and the sinkers 5. 15 In Fig. .6, thé latch
e 4 and the associated sinker 5 are in the so-cdlled base p03|t|ohs

| oop of yarn caught in the needle hook is shown at 34. In Fig.

l:ongi t udi_nal .nmovenment eéb nd| ounter to the venent ~of 't he needl e,
e

at the s&MEUtike &REVE,

out war d ldyspReceidnlagd addm mavce:hwrg‘ramerezaot'lﬂm,pmrrﬂdmg.s)reffectelﬁ by

rockisng m\s‘a@emf Qh t*;%r%'a lgerzo%? oS o8

GG AR

t he rounded earlgg surface on trma{mnton1of lJ‘Le anndl ar groove 3,

" the bear 4G &dems

Tace. of
-S|nkers

10

_..elements 1dentical :o those in the form of embodiment shown in-
) Fig. 6-8 are identified with identical reference numerals and

15

he si.n t- 19. Fron1theHH$S|t|on shown in Fig.
§n&atr'h" I“&te eﬁeedl W TEFHF T HAE

7,

whi |.e the
_ to be rocked radially inward by. t he upper S¥nker
“-camrace surface 25, in order to TE%train the | oop 34 located.in the needle
new yarn 35 is being inserted into the |atch needle 4,

‘as to forfmcgiﬁswml%’(?}ﬂ‘e&ﬁor?ft e edakary hdhfemffiecrmd a@fowme‘-hﬁeeieﬂle'-rumThe

- sinker'. 5 fxeedt 8% Eth\éerr'folu@ﬂ'edm\é%rfﬁﬂttg etk At o RS ctﬂermood:%npto*}er nords a

SO

and

r %‘ Ja & bear ing, Furfages Z&mé&%%qws 34
% T My d by

and
A2-is S|nultaneously di spl aced axi'ally -on the groove

bottom which lsrefofueemedﬂbxéﬁionrrmrpfid e surd 26 G ik dhie §'am&‘ir cam

t he

Fyetdih Panad lp%ﬁeﬂq é!“c 0 one

.another, to the base position shown in Fig. 6.

In the modified form of embodlment shown in Figs. 9-11,

accordingly need not be described again here.
' In this modified form of embodiment, sinkers 5 which

.a:e'emquied differently are used. Each- ogithese,sinkers 5

is embodied in two parts, having a substantially straight

20

"25

.two-armed. lever; the bearing: projection Zla is suhstantiallyu

shank element 36 which is pfovided;_on the-end_remote from
the sinker butt 18, with a straight guide surface 37. With

this. guide surface 37, the shank element 36 rests on corres-
ponding guide surfaces 38 of one arm 39 of a substantially

L-shaped rocking element 40, the other arm 41 of which has _.'
'the control butt 29,

“On the end remote Erom the control butt, a laterally

.__prqtruding.bearing,projection 2la is disposed on the arm 39

of the rocking element 40, this arm 39 again acting as a

circular in ‘shape- and has .a.corxespondingly circularly

',curved,bearing-surfaceHZZa. With the bearing surface 22a,

the bearing prbjectiqn;Z}awis supported in an annular groove

RV

L



anothery to the .base position _shown in F|g 6. 10 In the

nDdlfled formof enbodi nent ‘showi in Figs. 9-11, elenents identical to :
those: i'n the form of embodi ment shown in, Fig. 6-8 are. identified with (f{D
identical reference nunerals and: accordlngly need not be described again =2
here.. In this nodified formof embodi nent, sinkers 5 which 15 are
enbodleﬂJdlfferentIy are used. Each of these sinkers 5 is enbodied in two
parts, having a substantially - straLghtléﬁank el enent 36 which is provided,

on the. end renote fromthe sinker butt 18, wth a straight guide surface

37. Wth thissquiydg e3pid f@%?&%xim%aga%ﬁawléﬁ 1P A S J.%Exocé.glng

pondi ng gui de surfaces one arm 3 a substantially L-shape

el enent 40, tHhe &elfé‘rleaﬁiﬁld-fd(ﬁ‘ vhiddh 5 mafr sy & Bk degintopudte

renote from tite iGOp IVt dbilld ,abd utatae ) d iz di T Wk g haarihdy Gaeign 2la
i s di sposed o t§$ arq;39 25 of the rocking elenent 40, this arm 39 again
actlng as a tW5P; i €ver; the. bearing projection 2la is substantially
circular.5in shape- am;d dhasima byo trhees poirfcii et Qitrasd sard £y noaurewesch th el | ttge

surface 22a. o iidy Lhe REAIRGIWIIAGS G0 TR BPAILA PO EGI L A 4

sypported in %N annul’ar’ groove I'Tkew se appr oxiHat e
sem ci rcul ar B¥gscr dds deot ithe darkines n@aﬂ@'&:y‘}q refefecits rpale tr’rmmcl@fnaa

bal | joint sy :tﬂ@tsnmérss B i@ ahal B V&N Ao viidnd Wt | ghd0t
aXIaIIy dISpIaC$. (iead 17, but does not follow along with the longitu-
10 dinal movement of the sinker 4; as- a result, only very -small
masses need to be accelerated or decelerated in.the course
—  of the longitudinal movement. .
" In Fig. 9, the latch needle 4. the sinker 5'and the
_ rbcking element 40 are shown in the base poSition, while in
15 Fig. 10 the latch needle 4 is projected into the clearing
| position, analogously to Fig 7. ' '
Fig. 11, Einally, shows the latch needle & and the
 sinker 5 in a position corresponding to Fig. 8. The radial
' rocking of the sinkér was generated via the control butt 29
- 20 of. the tbdking element 40 that cooperates with the lower
sinker cam race surface 26, and the rocking element_40 was
| pfessed-with its arm 41 into a corresponding recess in the
needle cylinder. _
The longitudinal sinker movement was generated by
- 25 the sinker butt 18, in cooperation with the sinker cam race
surfade in the sinker cam element 19, and the shank element
36 was pushed with its guide £face 37 agalnst the guide faces
s of the rocking element 40.
" The return, or rocking back, of the sinker 5 out of
- 30 the position shown in Fig. 1 into the base position shown in



5 o -As shown by the different phases of novement of the sinker 5

o anq,:_ the associated | atch needle 4 |IIustrated i‘n Figs. 10; 1%, the_

verse movenent of the sinker head 17, but does not fol | ow al ong with®

*:'the | ongi tu- 10. . dinal novenent of thelslﬁker 4; as a result, only ver
~small .masses need to be accel erated or decel erated in the course of t
'Iongltudlnal novenent. In Fig. 9, the latch needle 4, the sinker 5 and the

rocki ng el emenFigQ ar essbwacn-.edt b9 RaafispeEi thenupphl! 8ihRetScamfFi 9. 10
- the latch needle 4 is. Erggeﬁg he cliarlng position, anal ogously to
CFig. 7. Fig. 1¥3°Fi REFF§ W ﬁ@ trRckLE(PRIAIGA(thReSBARKer 5 in a
~position correememénng3BOoElghe8slnibe sadlBhriﬁgktﬂ!s°£péb§t§bﬂkeﬁh$ﬁs
generated via the. contag but t 2 gf t he rocking el epent 40 that
cooperates wi t HOWRE BS FrsFﬁWe? QﬁPFa 8 T3¥rheeingPerAlivAe PBCkEng

el ement 40swaSmayeaaadthhaluyssafve4&slateoanﬁéfbsﬁeoediag fSEeEﬁe'n the
needl e cyl i-nder

ghe Iongltudlna} si nk gr nmpyenent .- was 8enerate % the =
“sinker butt 18FOFKiBgoPpEvEreBL dirRcER EFﬁkéiliah?WaE sdurieg vhiche |

~sinker can1e|eﬁhatrbeklﬁgdelbﬁeﬁbalb ek eBEa1 BEnuBEs DY SheEuhER LS gui de

face 37 agai nst, thg EUIde aces 38 of the. rocking element 40. The return, #
or rocking backtSoP3PRePOBLEEPRS out of 30  the position shown in Fig. |

into the base pOSItWhﬂléhﬁhe iﬂventlon has been shown -in the above
- 10 . embodlments applled to a c1rcu1ar kn1tt1ng machlne it
- is also appllcable to a straight bed machine.



Fig. 9 is éffected. by means. of the upper sinker camrace surface 25, mhlch

-di yectil y engages the shank el'ement 36 of the sinker 5. During this

operatrén, the | ower sinker cam el ement 28 nay. be inoperative, or it 5 ¥
may addltlonally serve as a counterpart guide for. the rocki ng novenent (ig;
“di rect’ed radi al |y i nward, during which th rocking elenent 40 is
S|nultabgously returned to its base positi g ‘Wile the invention has been
shown in the above 10 enbodi nents applied to a circular knitting nmachi ne

it is also appllcsgls {o a strai ght bed. machi ne. -16- CLAI'MS: 1. A
knittlng machi ne sing a needle bed, a plurality of needles having
needl e butts and hooks 5 | ocat ed on the needl e bed and novabl e on spaced

ribs in the needl e bed between- projected and retracted positiaons, a _needle
cam box having therei ft-at Pedditdiad. fachige compxisigst Renreddrebsdrt 3 and

control l'ing HEEdwadF&ﬁiﬂyﬂof<H§éaﬂa§dhﬁ@&@gd%@@diﬁdbh@%@kaﬁaeho$ﬁs si nkers
whi ch have sinker butts ['ocated between t needl es and are novwable in part

of as a whol & bethatatesdt qredhay "ﬁ?@]ﬁeetbfegclaé‘é peyabilenon graceflssikgvénl e
in a rocking MVATRNL kAW KA BHtveeARREIest o0 ahdl doRiaeel 0N and

retraction novenment, sinker cam means having a sinker camrace 1
ehgagi ng the si nieasigans + @ aeedle cam doF @Jagépgoﬁherem at least one

cam race, engaging the needle butts and controlling
needle movement, combined hold-down and knock-over
'., 10. s1nkers which have S 1#?§GE'5:S 1ocated between the
'needles and are movableLbetween projected and retracted
positions, and also movable in a rocking movement about
an axis transverse to said projection and retraction
. movement, sinker cam means having a sinker cam race
15 ehgaging'the sinker butts to control said projection
and retraction hovement and furthef having cam
mechanisms ehgaging the sinkers to contfql said rocking
movement, the sinker cam means being located to
position the sinker cam race and the cam mechanisms
20 between the needle butts and the needle hooks'and above
the needle cam race or races, and'auxilig}y needle
guide strips on the needle bed, positioned adjacent the
needles to éeparate adjacent needles from each other
and extending through a zone terminating at the ends
25 . nearer the hodks at a level between the needle cam race
| or r;%e%[ g%d close to the?%éggge cam race, .. .-
the auxiliary guide strips providing for lateral
. guidance of the needles in said zone and the sinkers
: being located adjacent the needles in the region |
- 30 thereof between the hooks and the portions of the
needle shafts up to'said level and providing for

lateral guidance of the needles in said region.

-
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“and retraction rovenent and further having cam nechani sms engagl ng the R

- sinkers to control said rocking novenment, the-sinker -cam neans being- 3
walred to position the sinker camrace and the cam rrechani snms 20 be‘tWeen
eedl e butts and the needl e hooks and above the needl e camrace or

o€, and auxiliary needl e guide strip®am the needl e bed, positioned.

_-;_adj acent the needles to separate adjacent needles from each ot her andvws.

+extending through a zone term nating at the ends 25 nearer the hooks at a
~level between the rkedl & damitrtsiary mractaares smeprdiaghdek sladmi lol ose to the

- ~“needl e cam race t he, auxi|.i ral dance
- of. the needl es"15F%4} Oeaz Za"é‘n%%l% sin %ﬁs%%ﬁnlg{q]%gzﬁ%gﬁfgg‘erﬁg‘% he

needl es in theagsgsiatead Lordhisrustifnade twiden isheriigicly aied nede thensitong of

the needl e shafts up to said |level and providing for .| ateral guidanfe of

the needles in said region. .- 16a - 2. = A knitting machine acgbrding to

claim 1, wherein each auxili ary strip, resting laterally on the #sociated

|l ongitudinal rib, i-s rigidly joined thereto -17- 3. A kni tZing machine *

| _::accordl ng to clai m 1 or. 2 .

Iy gy
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wherein the auxiliary strips are wedge shaped, or tapering, in cross
sectian, such that the needl e guirde slots or grooves defined thereby have
substanvlally 5 paral lel flanks. 4. A knitting machi ne according to Cl?f%f§
1, 270F 3, wherein the sinkers each have a laterally protruding bearing
prOJECTIOH di sposed on their shank, the shank being enbodi ed as a two-arned
| ever, gpd the sinkers 10 are supported,on the needl e bed above the
aUX|I|ary strips with their bearing proﬁgctlon formng a ful crum 5. A
knitting nachine actording to claim1l, 2 or 3, mhereln t he sinkers are each
~enbodied in two parts wi,th a subs ntlallg é sha i i&lgg el enrent and a
‘substan- 15 tid-ly §t#§#§ﬁ?n§h§ﬁﬁ P@nEﬁF rgingn ehc # c®F nt’ el ement
has a | aterally whereindithe hﬂ&iangryrsﬁempsoarenwedgeoshaped1 ohe rocking
el ement being s on. t e t b | ] n,
formng a fulcr&%% %g tﬁg g % gkgﬁgﬁg “@EEh ghgt £ae H%e&%% &&id&

| ongi t udi nal |y @ﬂctﬁeoxrBr@PVFﬁedﬁéén?ﬁgtBEE chﬁ59|ﬁ3b§ﬁ%n%§%}1ﬁg

proj ection amd ad 14t te1@@e@erating with the sinker camrace surface
generating the longitudinal sliding:-novenent of the sinkers, and that the
sinker camrace surfaces generating the transverse -novenent of the 25
si‘nkers are | ocdt.ed ab&mdtmﬂagamnbhﬁaeyascprééngntbochaémdés af orhd,
fulcrum cooper dghead iwhe! BinkRaak oBLATRAVeAAC1hbera0SY! BRottaaAL. 6 A

knitting machi ne according to ein earln rOJectlon has a
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corres- being embodied as a two-armed lever, and the sinkers
f 10 are supported on the needle bed above the auxiliary
o ' strips with their bearing projection forming a fulcrum.

5. A kpitting machine according to claim 1, 2 or 3,
wherein the sinkers are each embodied in two parts, with
a substantially L-shaped rocking element -and a substan-
15 tially straight shank'eiement, of which the rockipg
element has a laterally protruding bearing projection
on its one arm, the rocking element béing supported on
the needle bed with this bearing projection, forming a
fulcrum, that the shank element is guided to slide
- 20 longitudinally on the arm of the rocking element having
the bearing projection and has a butt cooperating with
' the sinker cam race surface generating the:longitudinal
_\wf sliding movement of the sinkers, and that the sinker cam
) race éurfaces generating the'transverse movement of the
25 sinkers are located above the ahgiliary strips on both
sides of the fulcrum, cooperating with the shank element
and the rocking element.

6. A knitting machine according to claim 5, wherein

the bearing projection has a circular bearing surface,
30 which_in the.manher of a ball.joint‘eﬁgagés a corres-

pondingly shaped bearing recess of the needle bed.
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‘pondi ngly shaped bearlng recess of -the needle bed. * cC L MS"™ *
7 A knitting nmachi ne according to claim4;-wherein the sinkers are ;

. fﬂ;’;rted with their bearing projections respectively on the bot t om of &:*
_ %ﬁ I nuous groove enbodi ed in the needl e bed above the auxi l'i ary strlps'B
~and extending over the length of the straight needle bed, or the —
circunference of the cylindrical needle bed. 8 A knlttlng nmachi ne
substantially as herei nbefore dgseribed with reference to, and as shown in,
Figs. 1 10 to 8 or Flgs 9 to IT of the acconpanylng dramnngs

7. A knitting machine according to- claim 4, wherein
the sinkers are supported with their bearing proyections
' respective1y on the bottom of a continuous groove
embodied in the needle bed above the auxiliary strips
S. and extending over the length of the ‘straight needle
bed, or the circumference of the cylindrical needle
bed. '

8., a knitting machine substantially as hereinbefore
descrihed with reference to, and as shown in, Figs.-l_
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10 to 8 or Figs. 9 to 11 of the accompanying drawings. I '\‘j:



