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HIGH SPEED SI NKER FOR Cl RCULAR KNI TTI NG MACHI NES Fi el d of the Inventlon The
invention relates to sinkers for circular kniitting machines. In
particular, the invention relates to sinkers for high speed knitting of
fabric 5 such as fleece in conjunction with latch knitting needles in a
circul ar knitting machi ne. Background of the Invention Grculdar knitting
machines are often used for production dT]nany different types of fabric.
One type 10 of fabric that is produced on such knitting nmachines is fleece
fabric nade up of fleece yarns, tie-in yarns and knit-in yarns. Since such
knitting machines are usually enployed in comercial knitting mlls, it is
often desirable that the nachines be operated at a 15 speed that is as

hi gh as possible for producing quality fabric without resulting in
excessi ve machi ne breakage or down tine, and wi thout causi ng undesired
fabric defects. This practice maxXim zes the anmount of quality fabric that
may be produced in a given anmount of tinme, 20 thus inproving the
profitabitity of the machine. Heretofore, the operation of knitting

machi nes has been restricted by limtations in the design of certain

I nt ernal” conponents of the machi nes which nust be reciprocated at high

speeds, and thus 25 wunder conditions of high acceleration and wear, to
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- HIGE SPEED SINKER FOR CIRCULAR KNITTING ‘MACHINES

d of t A4 ion

The invention relates to sinkers for circular
kaitting machines. In particular, the invention
'relates to sinkers for high speed knitting of fabric

5 such as fleece in conjunctlon with latch knlttlng
needles in a circular khitting machine. .

ck roun the Inventio
clrcular knlttzng machlnes are often used for
production of many different types of fabric. One type
10 of fabrzc that is produced on such knltting machines is
fleece fabric made up- of fleece yarns, tie-in yarns and
knit-in yarns. . Since such- knitting machines are _
usually emplcyed in commefciel knitting mills, it is
' often desirebie that the machines be cperated at a
15 speed that is as high as possible for producing quality
fabric without resultzng in excessive machine breakage
or down time, and without causing undesired fabric
defects. This practice maximizes the amount of quality
tebric that may be produced in a given amount of time,
20 thus improving the profitability of the machine. '
Heretofore, the operation of knitting
machines has been restricted by limitations in the
design of certain internal components of the machines
which must be reciprocated at high speeds, and thus
25 under conditions of high acceleration and wear, to



produce fabric. A sinker is one such part that nmust be reciprocated

qgai ckly in the machine during operation. Likew se, the knitting needl es

whi ch act in concert  with the sinkers in the machine nust be reciprocated 5
qui ckly, and |l atches on the needl es open and close. rapidly, thus also

| eading to speed Iimtations. Both of these conponents are generally noved
by cans having undul ating tracks which are-znhgaged by butts that are
fixedly attached to the sinkers and needles. 10 - One problematic:
aspect of the opgebauicenfabriai.tt@pnginkey nes dne tduchlipaznahay aushilsd t he

dl t b tracted.i d to.roll .Q t tch of th
needl 6 quri ng t FECHRFPERRG S FUiek1y) s e Welchite Blihg oleidF ks "2 -
previously 15 khkewisep theyknittiag ineqidsis viviath &dturid dengmed| e
shaft. The PosLiEANcAL Elhkekd’ 1d R Wadifi Hdst WDFdudiy

knitting platformand/or throat o e sinker. _Retraction t he needl e

past the kni5ti ayigkayioprdcdassheshon 44 meedliafk qgthg B3d lepe - 20. -

shaft and to TO¥8paueY, RBulkbiBo ERiRY o Gpdu | Bt 848ns DUrB&En
‘knitting, it is desirable to close the latch as qui ekly as EOSSIb|e,tO

prevent fabric @&f EBe§esGORPRRSHLS)HFFE S8 Y 1Ry having, gs

are" 25 or "cahnBagacinghicshckey wiioH lard @ndafell by butts Wt carees t he
yarn to twi st oyt of the ope ook of the needle. rticular, dropped

stitches may octixedd¥i AGtRc ConiTS - equlﬁg wfftw, which is
typically lpoped |oosely @meoproblemtsd aspeniofithaprratnfon hef needl e
hook before thekk&%%gnbsﬁgéﬁ%%%s is the distance over which the needle
must be retracted in order to roll over, or close, the.
.latch of the needle during the knitting cycle.
Typically, the latch is xolled over by a previously
15 knit loop ¢f yarn that is positioned around the needie
_shaft. The position of this yarn loop is generally
'iontrolléd by a knitting platform and/or throat of the
ginker. Retraction of the needle past the knitting
platform causes the loop to slide along the needle
'+ 20. shaft and td mdve:OVGr‘the latéh;-thus rolling the
~ latch over. o | ' -
During knitting, it is desirablelto close the
latch as'quicklf as possible to prevent fabric defects
- such as droppedlsgitches, qommonly'known as "birds ewve"
25 or "cat facé;" which may-teault when torque in the yain
causes the yarn to twist out of the open hook of the’
ﬁeedle. In partiCuIAr, drdpped.étitches may occur
during fleece knitting when a tie-in yarn, which is
typically looped loosely across the needle, “squirms"
30 out of the needle hook before the latch is closed.
Faster closing of the laéch, therefore, reduces the
occurrence. of such fabric defects when the knitting
machine is operated. Prior knitting machines, and the
sinkers and needles installed in them, have not
35 adequately solved the occurence of dropped stitches.
Also, for the latch roll over to be
accomplished properly, it is necessary that the latch



Faster closing of the latch, therefore, reduces the occurrence of such
fabric defects when the knlttlng machine is operated. Prior knitting

machi nes, and the sinkers and needles installed in them have not 35
adequat el y sol ved the occurence of dropped stitches. Al so, for the latch
roll -over to be acconplished properly, it is necessary that the latch

-3- length be selected so that the |Iatch reaches the | ocation of the
previously knitted loop on the knitting platformat the proper tine as the
needle is retracted. This condition is due to the necessity that the needle
5 nust be retracted a predeterm ned distancg,. which takes tine, in order
for the latch to be rolled over. Therefore, the conbination of the latch

length and the peagthobeokelletted dd hat aleorataly wédcds ttlee speed of

the knitting ma 0 Ty

knitting machi ngghwgiok Of the & gﬁl&%&?%tgtee‘%kfo%gc@% éf% kl.H.]EEESg
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In.this machrne, a’lat mm_was us Mhlc perm
an operating spEéBef-aé-PoPrG‘FralftﬂH té'ﬁ) %ﬁlbtf%d?%ﬂ%"]a]cﬁaﬁﬁrr evol uti ons
per m nute for Fhelrefoye,nthe :thﬂ:maaﬁe.ﬁerqmmhe iTarch length and the

position of the knitting platform may affect the. speed
of the knitting machine.

10 For eiample,'the model 4FST fleece knitting
machine, which was manufactured in the early 1980’s by
the Vanguard Supreme Division of Monarch Knitting
Machinery Corporatlon, Monroe, North Carollna, used a
sinker having a linear knitting platform for

'15..contr9111ng the position of previously knitted loops of
fébric.5 In this machine, .a latch length of about 9.5

wmm.wasfused; which permitted an operating speed factor
of about 630, which equals about 21 revolutions per
.fmznute for a thlrty inch (30") diameter knlttlng
20 'machlne. - '

_ In a successive'mddel, the 4SFT/2 fleece
T knitting machlne, which was made and gold by the
-vanguard Supreme Division in about 1985, the knitting
platform of the sinkeérs was characterized by two

25 levels One level of the knitting platform was further

. xremoved from the top throat of the sinker, and the
other level was posltioned closer to the top throat.
In this machine, a latch length is 8.0 mm. This
development improved operating speeds somewhat,

30 enabling the 4FST/2 machine to be operated at a gpeed
factor of about 720 (i.e., about 24 revolutions per
minute for a 30" diameter knitting machine). This

' division of the knitting platform into two levels

- permitted the latch length to be shorxtened somewhat by

35 positioning the yarn loop on the elevated level of the
platform closer to the top throat of the sinker; '
however, the amount by which the single elevated



20 machine. In a successive nodel, the 4SFT/2 fl eece knitting machine,

whi ch was made and sold by the Vanguard Suprenme Division in about 1985, the
knitting platformof the sinkers was characterized by two 25 levels. One
| evel of the knitting platformwas further renoved fromthe top throat of
the sinker, and the other |evel was positioned closer to the top throat. In
this nachine a latch length is 8 0 mm Thisaedevel opnent inproved operating
speeds sonmewhat, 30 enablingy the 4FST/2 machine to be operated at a speed
factor of about PAt{iare.qf diivetkrdix trime pitatficrmesowlduve femovedOfrom

di aneter knittin nto two
| evel s perm tteth{?% VJE%%] n}nmdﬁhr% ?%&lﬁgé t%érﬂ]%di(ﬂg%r%é@g Q%aféﬁﬁbi

posi tioning the yeamevadophithehdwq Rlatdprmns frem %WW%?ErW‘él@ser to
the top throat ofagifietsidtee st it iRingtl eofnEhe tkdie vdng madrinengl e

Coner kni tti g prdddr A 9974, S SR e OB Rl
platforms from e@c;:tenathem V\mnlrtbeafﬁlettyatm stouldy $ohbl htwist heukneft the
Since the yarns S s Ef g SpRed St e o CCancing dropped
stitches. Anot her characteﬁ@QQQﬁﬁﬁchﬁEﬁpﬁﬁkkﬁF%%e?ﬁlhhﬂho¥PRﬁ¢tt|ng
machines s the lddePddietfl ¥ knitting machines is the likelihood of
10 component breakage due to high stresses 1mparted to the
internal parts of the machine, or due to inadvertent
‘introduction of foreign matter into the working parts
of the machine that impedes their function. For
example, high speed operation of knitting machines

15 requires that the sinkers in the machine reciprocate
very quickly. The sinkers are generally caused to
reciprocate by cooperation of a butt portion of the
sznker with a cam having an undulating track through

_ whlch the butt moves. This arrangement leads to high

20 acceleratlon ‘of the sinkers, since the dlrectlon of
travel of the sinkers is rapldly reversed.

Consequently, high stresses are impogsed on parts of the
slnkers, particularly at the butt, and on other related
components of the knitting- machine. :

25 Heretofore, breakage of a sinker butt wlthin
the closed confines of the knitting machine cam has
been prone to cause relatively disastrous results. For
example. breakage -of one butt in ome sinker in known

‘ knitting machines is likely to break other butts

30 adjacent to and downstream of a first brokenm butt. 1In
extreme cases, such breakage may lead to breakage or
damage of the knitting machine cams or other
components. Such events have therefore frequently
necessitated that operation of the machine be stopped

35 for relatively extended time periocds so that the
machine may be repaired and new components such as
sinkers installed. Of course, repair of such damage



10 conponent breakage due to high stresses inparted to the internal parts
of the machine, or due to inadvertent introduction of foreign matter into
t he working parts of the machine that inpedes their function. For exanple,
hi gh speed operation of knitting machines 15 requires that the sinkers in

t he machi ne reci procate very quickly. The sinkers are generally caused to
reci procate by cooperation of a butt portirén of the sinker with a cam

havi ng an undula& track through which the butt noves. This arrangenent
| eads to high 2@ eﬁ%ﬁ%%ﬁ%ﬁ?4ﬁ1 RHMEES i MRE RS e¥PRRSLVR. o PLEPY ORDEf
travel of the dioskertsines negEglicdtadrSed. sichseepeit | ¥indhrgplatenenes are

| nposed on par | t| h n ot her .
rel at ed conpongea?ft gﬁn’ftﬂte% 5{(}@ |eng£mac %Zﬁﬁ%ﬁ °a“8t9‘9%14e$§t 8?’
breakage of a ¥ndit&ding machiingn the cl osed confines of the knlttlng
machi ne camshas been: prormtébméélﬁiwewedféfégéeﬁ§ rgael bs el

exanpl e, breaka one butt jn one, sinker : |nes S
likely to breaf¥ ttﬁ’& BRASES G’n‘éﬁfj‘%’c%tl?o %rﬁr‘aﬁwgt?eﬁﬁ?ggra tpx, use

broken butt. Um axtcmlcaasémnmmg macichye thyt | whllt cabseakhge or
Come of | he Atk Ue Pl ¢ R Bha LS RRIROTEILE L BUDBKEN Slave
35 for-relati¥8 FWM@ |%1<F5§1Y dekaroin Fpriencknithing maghioes
repaired ang ney GYRYFHdudd FhEELE AkLEEr s NSheh| &8 »Bhr@RUBFRN bgPai I Of
such danage "cat face" due to yarn being twisted out of the needle
hook due to yarn torque.
Another object of the present invention is to
provide a sinker for use in a clrcular knitting machine
15 which facilitates 1ncreased machlne operating speeds in
conjunction with needles having a desired latch length.
' ‘A further object of the present invention is
te provide a’ sxnker for use in a circular knittzng
~ machine for high speed production of fleece- fabric.
20 ~ Another object of the present -invention is to
| prov1de a sinker for high speed productlon of fleece
fabric 1n a circular knitting machine.
Yet another object of the present lnventlon
is. to provide a sinker for use in high speed production
25 of fleece fabric on a circular kaitting machine with
knitting needles having short latches. '

' ‘A still further .ebject of the present
invention is to provide a sinker for use in a circular
knitting ﬁachine that has a butt for reducing the

30 1likelihood of damaging other sinkers or components. of
the knitting machine in the event that the butt is
damaged.

A further object of the present invention is
to provide a sinker having a butt designed to deform or

- 35 break partially instead of breaking fully in the event
of encountering an obstruction in the sinker cam, so as



-5- and repl acenent of parts may be expensive. Also, the down tine
nec¢essitated for such repair and replacenent activities interferes with the
productivity of the knitting nmachine. 5 . In accordance with-the
foregoi ng, one object of the present invention is to provide a sinker for
use in a circular knitting machine that will cause the.- latch of a needle
acting in concert with the sinker to be clegsed nore quickly than I n prlor
knitting machines 10 so as to reduce fabric defects such as "birds eye" or
"cat face" due ﬁn:yam&u¢zﬂthpthikﬂkihqmd of damagingl ethevksiluketrs parn

t or que. Anotherégﬁégﬁ STsTety to provide a sinker for
use in a circular Knitti n |éne "W@“ﬁ%ﬁ?m es i ncreased machi ne
operating speeds in conju t?%ﬁi%m@?F?ﬁEﬁl%@J%%§lﬂﬁ tbacR¥e88nFat ch | engt h.
A further ObJ ectuﬁfextrm:rprwem fwsemécm sSnk@rpfowﬁledacsngkabwﬁOf;m&e I n

a circular tti ma e for spe | eece fabric.
Anot her obj ecry’t fn%ﬁé qétrftngn %?I oén) &get%o %%ﬂg}(%é gigﬁﬁﬁeg F%F “hi gh
speed production of fleece fabric in a C|rcular kn|tt|ng machi ne. Yet
anot her object of the present i f d sinker for use in

hi gh speed production 25 of fl i.tting machi ne
with knitting needl es haviThe s?hf?‘fe I%Fé‘él‘%%he’A %?ﬂ"l’t?uﬂlﬂe?dﬁﬁfl‘éégegf ofhe

present inventi @hd bt Vieerk Soi ke fAEhig@edNii €héComBbdinent
described herein by the provision of a ginker for use

10 in a circular knitting machine. The sinker has a
sinker body and a butt that extends from the sinker .
body for engaging a siﬁker cam in the knitting machine
for moving the sinker between extended, intermediate
and retracted positions in the knitting machine.

15 An upper nib protrudes from the sinker body.
A 1ower nib also protrudes from the sinker body and
extends further from the body than the upper nib
protrudes from the body. A f;rst throat is defined
between the upper and lower nibs so as to have an open

20 end for receiving a fleece yarn and a closed end for
_retalnlng the received fleece yarn. First, second and
third knitting platforma are also defined by the sinker
bady, such that the first knitting platform extends

~ beyond the lower nib. A second throat having an open
25 _end_for receiving a loop and a closed end for retaining
. the-préviously'knit loop is defined by the lower nib
.and the second and third knitting platforms for
controlling a yarn loép of a previous course knitted by
the knitting machine. Each of the first and second

.30 throats may be of substantially uniform width.

The second knitting platform may.be closer to
the f£irst throat than the firat knitting platform, and
the thirxrd knitting platform may be closer to the first
throat than the second knitting platform, such that _

35 when the sinker is moved to the intermediate position
in the knitting machine, the previously knit loop is



knitting machine that has a butt for reducing the 30 |ikelihood. of damaging
ot her sinkers or conponents of the knitting machine in the event that the
butt is damaged. A further object of the present invention is to provide a
si nker having a butt designed to deformor 35 break partially instead of

br eaki ng fuIIy in the event of encountering an obstruction in the sinker
cam so as to reduce the likelihood of dagnegi ng ot her sinkers or
conmponent s of the knitting machine. A still further object of the present

i nVﬁ!’lt i 03 i s tOuﬁrlgz\daiiﬁxe&ii.(sdrﬂkﬂiefﬁcé@duﬁiﬂﬂfdﬁmﬂsbi aB Eooio%_ﬁeob%iﬁ ti ngd
machi ne due to bro nke nnaF Y n_The above an
ot her objects a% }ég%é %%%?1%1 ]E(e ;ﬁﬂégﬁ'ﬁﬁ %éh§8ﬁl 5’5’5‘% “X: t he
enbodi nent descpdaaidgﬂayertghQkhﬁ%do&fsthﬂ néedlei when tbe peedle in a
circular knittingd -t é‘eho ﬁ?ﬂ%“ﬂ‘fé f‘ﬁsy@rﬁ'gg% QHQYfQE@cé t:In that .

extends fromthé sin en ag| sin camin th I ng

machi ne for SovirrGaikedi e‘? %e@ g%ﬁﬁeﬁ? AFe, AeBfYt Elﬁl’i&nr ed
positions in th&tlidaviiléél,g wm&hlm éﬁnker is movedntopphe aixhepded udes

fromthe sinker A Io nib a trEd s fromthe si r. .bo
extends fur ¢ her BARRRAGRY S PRErioReLliBeie \Eton: 8FY AR RREBRARE R A0Y . A
first throat is tdef |uimrd)qumesqmertannolbmveni bhesdaticht ethdhe an
open needle and pass over the head of the needle when the '
10 "needle retracts to pull the new tie-in loop'and a knit-
in yarn through the previously knit loop. Also, wheu
the sinker is moved to the retracted position, the
previously knit loop is maintained on the first |
platform so that further retraction of the needle pulls
15 the new tie-in loop and knit-in yarn off the nibs and
_further through the previously knit loop. Thus, the
placement of. the first, second and third platforms with
respect to the first throat reduces the distance over
. which the knitting needle must retract to cause the
20 previously kn:.t 1o<>p at the th:.rd platform to roll over
'the latch. ‘The relative placement of the knitting
 platforms also maintains a desired stitch range longer
than would be defined if the first and second platforms
- were collinear with the thlrd platform. These features
25 enable the knitt;ng -machine to operate at high speed |
whlle maintaining a ‘desired stitch range, and they
positlon the prev10usly knitted yarn loop for rolling
-over the needle latch more quickly go as to reduce
fabric defects caused by yarn twisting out of the
30 needle hook due to torque in the yarn.

o In one embodiment, the second knitting
platform may be about 0.040 inch closer to the first
throat than the first knitting platform, and the third
knitting platform may be about 0.035 inch closer to the

35 first throat than the second knitting platform.



20, end for receiving a fleece yarn and a closed end for retaining the
received fleece yarn. First, second and third knitting platforns are al so
defined by the sinker body, such that the first knitting platform extends
beyond the lower nib. A second throat having an.open 25 end for receiving
a loop and a closed end for retaining the previously knit |oop. is defined
by the | ower nib and the second and third kgitting platforms for
controlling a yarn loop of a preV|ous course knitted by the knitting

machine. Each of the firstugnds SAEHR 3P ixmmaé rﬂ@an@elﬂftﬁebsﬁeat gakly
uni.form w dth. The second'inlttlng pl at e clgger hg i;rst
SERRR 1 P

throat than the HAGTMkCUGRG t5he Bt tER (WLCRouE Rﬁ?k%?ﬂg ¥form
may be closer tqudie ﬁtdtﬁttﬁé"@ﬁméh&ibd)hewmomd dmeti-ueﬂmhaiéorm such

t hat 35 when the sinker is. npve to I Lnternedi ate p, t he
knitting machi nEPGIHRLRTRE AR r}‘f%“f)p"“iug or '%?ﬂtgﬁ éggﬁ ?ﬁe second
platformso &s tdhmayéd cfmmtémém.’we treseciie to mghknewpﬂgamiohi ne
Wi t hout passing .g) hf.ﬁ% E\q@gl M‘Q?é‘ e rgt i fc

pull a tie-in yarn {ﬁ§ eece arn to tﬂg Frs? ?h%ggFato
form-a new t|e|ﬁ¢4¥%nﬁutﬁmﬁﬁm4ﬁﬂagﬁmﬁpt?ﬁh%?rREFt$s°ﬁDQEBeF0°PﬂE°§?P§ﬁded
position, the prﬁllmlmﬁunémmﬁyebﬁmmcaeaed DA ahprebetged atform

eire o | ne Ao AEPESSLE A0GRETY B PhPE DRRLufLg N

10 lateral cam engaging portlons that extend from the
sinker body and which are spaced apart from each other
so as to be substantially independently deformable and
frangible from the sxnker body. A connector bridge may
also extend between the 1ateral portions so as to

15 define an opening between the portions, the sinker
body, and the connector bridge. Thus, if either of the
lateral portions is broken from the sinker body or -
deformed by an encounter with an obstruction in the
track of the sinker cam or due to stress, the connector

20. bridge retains the broken or deformed portion to the
other'lateral portlon; In one embodiment, the
connector bridge, lateral portions and sinker body
define a substantially triangular opening having a
vertex pointed toward the " sinker body and base of the

25 butt. The connector bridge may be deformable.
| " One or more of the sinkers may be provided in
a circular knitting machine having a sinker cam' for
moving the sinkers. Knitting needles having a latch, a
head end, and a hook for engaginé yarns and loops in

30 concert with the sinkers may also be provided in the
machine. In one embodiment, the latches of the needles
may be about 7 mm long. '

] ; e Draw =]
The 'foregoing and other cbjects, advantages
35 and features of the invention, and the manner in which
the same are accomplished, will become apparent from



in yarn through the previously knit | oop. Al so, when the sinker is noved
to'the retracted position, the previously knit |oop is maintained on the
first platformso that further retraction of the needle pulls 15 the new
tie-in loop and knit-in yarn off the nibs and further through the
previously knit |oop. Thus, the placenent of the first, second and third
platforns with respect to the first throat regllices the di stance over which
the knitting needle nust retract' to cause the 20 previously knit |oop at
the third platforehéofoblowhngr debeilletc deschipticimidfy e apsratiod t he

knitting pl atfor e d 3 el ﬁP& woul d
be defined if th@?ﬁéstlgﬁgghghﬂéaiog wfio(rﬁrrst%were co é‘fgqﬁ%&% third
platform These febigheillgstEakpl a pareflearrtqd Apdrexempd axy erbediment hi gh
speed whil e mai ntghdiagna desired stitch range, and they position the

previously knitted yarn | oop.for I'1in the ne Ie Iat nore qui ckly
so as to reduc® fabric defe%?guE§uge&sb é&ﬁ YREZRHREd| e
hook due to torquehénpbhétyans. AIandne,embmyeuﬁuvenywaaﬁxnh&isxnkérngnd

| at f orm may be u c fg rst
Enlttlng plgtforﬁgaaéag?g chﬁ %n%k%i giﬂé%iﬁﬁofgﬁﬁgimg ﬁé%ﬁ”%%%@%ﬁé
closer to the 35 dpying Fh?o&PlFﬁ&ﬁgtﬁﬁ whigh 18 mpgked fePm  The
si nker may i ncl Ud@oﬁi‘éﬁ?oﬁﬂ Wenbghe fpasmrdnst ldfNEHe S iNKkdr tandledor m

Wt hout. breaklng ;sso¥1ated needle shown in each of the Figures 3
through 10 and which also includes an environmental
view of a sinker of the present invention fitted irto a
sinker cam;

Figure 2 is a side elevation view of a slnker
15 made in accordance with the principles of. the present
invention; '
Flgure 3 is an env;ronmental elevatzon v;ew
of a sinker made in accordance with the present .
. '1nventlon at the poznt in the knitting cycle in which

20 the 51nker is in a retracted position and at which a
fleece yarn is introduced to a select knitting needle
associated with the sinker; '

Figure 4 is an enviroumental elevatlon view
of a sinker made in accordance with the present '
25 inventlon at the point in the knitting cycle in which
the sinker moves into an extended position in the’
knitting machine so that the position of the fleece
yarn is controlled'by'the first throat and so that the
position of the previously knit loop is controlled by
30 the second throat; .
~Figure 5 is an env;ronmental elevation v1ew
of a sinker made in accordance with the present
invention at the point in the knitting cycle in which
the sinker remains in an extended position in the
35 knitting machine so that the position of the fleece
yarn is controlled by the first throat and the position
of the previously knitted loop is controlled by the



away fromthe sinker body when an obstruction is encountered in the sinker
cam or when the butt is 5 damaged from excessive stress due to nachine
operation. Thus, the likelihood that damage to the butt wll cause stil
further danage to other butts or other conponents of the knitting machine
I's reduced. In a preferred enbodi nent, the_deformable nmeans in the butt

I ncl udes 10 | ateral cam engagi ng portions %at extend fromthe si nker body

and which are spaced.a 0 el S e substanti.all,
i ndependent | 'y d@?%? bggraﬁ Vggﬁ Ep FP ﬁ??ﬂg ?%%ng 5ody 3R Bo it or
bri dge may al soiexyanm; bet ween the | at er al portions so as to 15 define an

openi ng between the portlggéurghg bngﬁreﬁgg¥°ﬁe gﬁeegg%gﬁghﬁgrgﬁkﬂge

Thus, if either of the |la |ons ron1the sin ody or
def or med by an @ﬁc@uﬁi@keﬁnmﬁd§n1§b§FF9€@ﬁﬁﬁelHlFﬁetPPaGQQSPthe si nker cam

or due to stg esmvéﬁeisﬁnaecmé poihti dgethet knittilhg lmy@im ior wigfadr med
portion to the ot he

di
bridge, lateral '?J%r%?‘%ﬁgraﬂﬁv figraﬁ‘oaﬁ gnlgﬁigg%% g%?tq S %y q“%‘f\tghglrn ar
openi ng havi ng aheepbeitponnoédthemaravuhusévnk@ﬂtsedylm@@ B&se of the 25
butt. The COﬂanLRErQiigge gBXEQesQ@EHH”EBE%atCQ% Qhé“@ﬁirﬁ Koi& eSidiker s

may be provided In machi ne havi Si nk er c m for
movi ng t he S|nHB#%tf°Kﬁ|FP|ﬁ§ ﬁ@eHP%& RY¢En§he P&F@ﬂ% i FP%nd-a
hook for enp®gi ReedBengsapdekaeped withotenpeisisinigt bviere tﬂmk-mai]rmy al so

be provided in the . machi ne .l n_one,enbaodi | a S .Qf e dles
may be about‘ 7 Wﬁi()n pA the neegle is mé@'tatte%eto E)%Iﬁ. tHe ttﬁ J&F

yarn past the fleece yarn to form a new tie-in yarn
loop; . _ o '
Figure 7 is an environmental elevation view
15 cf a sinker made in accordancé with the present
invention at thé point "in the knitting cycle in ‘which
. the sinker again moves to an extended position in the
knitting machine so that the position of the loop of
| the prev10usly knltted course is controlled by the
”20 ‘second throat at the third knlttzng platform, and so
that the looped fleece and tie- ln.yarns are controlled
by the first throat to open the needle latch as the
needle extends upwardly to eﬁgage a knit-in yarn;
Figure 8 is an env:.ronmental elevat:Lon v:.ew
25 of a sinker made in accordance with the present
" . invention at. the po;nt in the knitting cycle in which
the sinker remaxns in an extended position sc that the
_ position of the loop of the previously knitted course.
is controlled by the second throat at the thixd
30 knitting. platform, and so that the looped fleece and
tie-in yarns are controlled by the first throat as the
needle draws the knit-in yarn toward the fleece and
tie-in yarns; '
Figure 9 is an environmental elevation view
35 of a sinker made in accordance with the present
‘invention at the point in the knitting cycle in which
the sinker moves to an intermediate position so that



Brief Description of the Drawi ngs The foregoi ng and ot her objects, _
advant ages 35 and features of the invention, and the manner in which the

sanme are acconplished, will becone apparent from  the follow ng detail ed
description of the invention taken in conjunction with the accompanying
drawi ngs which illustrate a preferred and exenplary enbodi nent, wherein: 5.
Figure 1 is a schematic diagramillustrati-ng-the positions A and B,

respectively, of the sinker and an associated knitting needle in the
knitting machi nehdupbegtiba lofi thend oxypcict uMé(prévnauzlgmkmrtc@drespond

Wi th the positi 2 egdl o, each
of the Fi gures ggﬁﬁgg E‘% f%h@i%n%@ﬁ;alé%l ‘Ts&g%s an Jelc'ﬁw rgthlr?r%nafﬂﬂf'kgl

of a sinker of khétp#GSeDﬂaﬁﬁmmm|qﬂ1HQk¥(9YQWHQh%1Eﬂ#ﬁ&#nidM$e¢1gure 2 is
a side el evati ona¥bRYW ahde s¥ iRt Ehelnatpedlﬁméé&ékanaewaéruﬁ arns

rinciples of the se nyention; an envir h? el eyation
\F/)I law :)19 a S|Ili|k ﬁ‘ggg an 5c\é‘fHX:?E@ \ﬂﬁ L %% tt‘?"ﬁw &r‘% g?°?h8¥po: nt
in the knittlngtbgcpeewnouﬂhﬂ1knittduunaeﬁ«ﬁnds in a retracted position
and at_which a fleece yar igulentyidue o (i AGREICAD 41498 1R N Eow

associated with the sinker; ure I s an environnmental elevation view
of a sinker made in accordance with the present

invention at the point in the knitting cycle in which
10 the sinker moves to a retracted position so that the
. needle draws the knit-in yarn off of the upper and
lower nibs and further pulls the tie-in and knit-in
yarns through the loop of the previously knit course at
_ the first knitting platform

15 egcri tion of the Preferred Embodiment
Referring now to the drawings, Figure 2
is an elevation view of one embodiment of a new sinker
£or use in a circylar knitting machine, the sinkex
~ being deszgnated generally at 10. The sinker 10 is
20 adapted particularly for high speed production of
' fieece fabrzc_cqmpr;sed of a lay-in, or fleece yarn P,
'a tie-in yarn' T, and a knit—in'yarn.e, all as
designated at Figures 3-10. However, the sinker may
also be useful for other types of knitting, such as.
25 .knitting of jersey fabrics.

' Referring again to Figure 2, the sinker 10
includes a sinker body 11 and a butt 12 extendlng from
the sinker body 11. The butt 12 is adapted for
eagaging a sinker cam 44 in the knitting machine. As

30 shown in cross- -section in Figure 1, the sinker cam 44
may have a recessed portion, or track, which defines an
undulating path into which the sinker butt 12 may be
fitted. The undulating path defined by the sinker cam
contacts the edges of the butt 12 soc as to cause the

35 sinker 10 to move between extended, generally
jntermedlate and retracted pcesitions in the knitting



of .a sinker nmade in accordance with the present 25 invention at the point
in the knitting cycle in which the sinker noves into an extended position
in the knitting machine so that the position of the fleece yarnis
controlled by the first throat and so that the position of the previously
knit loop is controlled by 30 the second throat; Figure 5 is an .
environnental el evation view of a sinker madg in accordance with t he
present invention at the point in the knitting cycle in which the sinker

remains in an ex 0si{d I 1l bl siheddti fdd hpe fQudpat the
position of the h%e%g@gm?/ar n, ils clo,nt r%fl ed eb t:'he %?throat and the
position of the PCELEE Fiag & b IBHPES Tontrol l ed by the second

throat while the knitting nepdire mfageing to-Pidurey a n; the geinkéri s0an.
Cr T ot e s Sk TR bAGCRRCE I Bkt
noves to an i Bt eliedkiex oqidrild orénd a Havehaip 4 iveieh akeopestendsly
knitted loop is %@H@%i%éﬁ%&%ﬁw. t hfgat) Gbed N1 M4 dekpbhlsng
platformso as tqg roll over the needle latch as the 10 needle is retracted
wi t hout passing &¥&CheR ﬁi’éﬁﬂl’g‘%e’%’d?k%gﬁ‘{]mef%eé&?% tRe  WPPSE BEP 3pul |
the tie-in yarn padderdi freecche adinker asdy Ahew The-appgar andobpwer
nibs 13 and 14 define a first throat 15, which has an
" 10 open end 16 and a closed end 17 for receiving and
retaining a fleece yarn F, as illustrated in Figure 4.
Again referring to Figure 2, first, second
and third knitting platforms 20, 21 and 22,
respectively, are defined by the sinker bedy 11. The
15 platforms 20, 21 and 22 are interxcomnected by inclined
‘edges 23 and 24. The first knitting platform 20
extendé'beyond the lower nib 14. _
' The lower nib 14 and second and third
knitting platforms 21 and 22 define a sacond throat 25.
20 The second throat 25 has an open.end 26 and a closed
end 27 for receiving a loop of a previous course
knitted by the knitting machine and for retaining the
previously knit loop. In a preferred'embodiment, each
of the first and second throats 15 and 25 is of
25 'substan;ially uniform width. The segond'knitting
platform 21 may be closer to the first throat 15 than
the. first knitting platform 20. Likewise, the thi:xd
‘knitting platform 22 may be closer to the first throat
15 than the second knitting platfora 21.
30 In a preferred embodiment, the second
knitting platform 21 is about 0.040 inch closer to the
first throat 15 than the first knitting platform 20.
Likewige, the third knitting platform 22 may be about
0.035 inch closer to the f£irst throat 15 than the
_ és second knitting platform 21, as illustrated by the
dimension H in Figure 2.



Figure 7 is an environnental elevation view:1l5 of a sinker nade in
accordance with the present invention at the point in the knitting cycle in
whi ch the sinker again noves to an extended position in the knitting
machi ne so that the position of the | oop of the previously knitted course
is controlled by the 20 second throat at the third knitting platform -and
so that the | ooped fleece and tie-in yarns =% controlled by the first.
throat to open the needle | tcﬁé?s t he, .needl e extends upwardly to engage a
knit-in yarn, Figure 8 is ante "?%rfb’rﬁaf e‘T‘%’O:}P‘T‘Eﬁ i ELPDS. WPwardilyker
made in accor dandacdiined heikppesdnt3d rarehta chowert hingatrdlyi finébhenkdi tti ng
cycle in which t Qe si Rler W3 [ ' I.LkO h t he
position of the Fggg gl‘i twk%?{;ﬁé\rh%&é;l y #‘%%ggﬁgoﬁ?é&éﬁ#s%%ﬁ?ﬁoggéd by the
second throat at A2t fihey eimkes thadiyy 13wy defingdaseinkar pawl| 38ped

fl eece and tis-innﬂ@rﬂyﬂﬁgauuanﬁiﬂéﬁxbiatﬁ$gmf2¢§t throat as the needle
draws the knit-in yarn to d the fleece and tie-iﬁiéarns; Figure 9 is an

envi ronment al el evation vi AS3RLFANGINRGRE OfLhe | FLE8E ARdneecoREh t he
present inventi othapatise Y3oiamd i25 tdred kihe t£iwstty checomnd Wahé hthiedsi nker

(he previ ously. Koy aed B brak acthe’ 20, 41 pnd "2 BOELMLER Phe afakfeld
third knitting pfat b6 MAVEeS Sqtwarn extendsd:ivetreewed and generally
10 intermediate positions in the knitting machine for
knitting of fabrics such as fleece fabric comprised of
lay-in, tie-in and jersey yarns. When the éinker'10 is
moved to the intermediate position in the knitting

machine, the loop of the previously knit course is
15 maintained on the second platform 21 of the sinker 10,
§O0 as to roll over the latch 33 of a knitting needle 34
as the needle 34 ig drawn downward past.the loop of the
previously knit course, as best illustrated in Figure
6. Thus, the needle 34 may retract s=o that the yarn of
20 the previously knit.qou;se does not pasé over the head
35 of the needle 34. When the sinker 10 is moved to
the generally extended position in the knitting -
machine, the previously knitted loop is controlled on
.the third platform 22 in the throat 25 so as to roll
25 over'thellatch.Ba_df-a needle 34 mpre;éuickly as the
' needle 34 is retracted. _ , |
Operation of a knitting machine in which the
sinker 10 of the present invention is installed is
advantageous, particularly with respect to production
30 of fleece fabric having a lay-in fleece yarn F, a tie-
.in yarn T, and a knit-in yarn G, as best illustrated in
Figures 3-10. Figure 3 shows the sinker 10 moved to a
retracted position in the knitting machine (not shown)
with respect to a latch knitting needle 34 associated
35 with the sinker 10. In this figure, a loop L of a
previocusly knitted course of fabric is receivéd on the
shaft 36 of the knitting needle 34. The loop L is



| atch, and so that the | ooped fleece and tie-in yarns 5 and the knit-in
.yarn are drawn down toward the |oop of the previously knit course; and =~
Figure 10 is an environnmental elevation view of a sinker nade in accordance
with the present invention at the point in the knitting cycle in which 10
the sinker noves to a retracted position so.that the needle draws the
knit-in yarn off of the upper and Iomer nfh% and further pulls the tie-in

and knit-in yarns through the | oo greV|ousI knlt gﬁ se at, the
first knitting GPRFHPRY 25 2 pPre 1°“ F bEi BRTEEOPHREPFELe -in
. Embodi ment Ref grazmoG namdt thé heids ani pgsn Figuoa 2 selanteheedﬂ.iaoruv,l ew of

one enbodi nent fg #e%iéégéeg?%ﬂr uﬁ%ﬁ'g%ﬁ cbéc Eggfggkghl g%{ t he

si nker bei ng de5| gener I'S 2
partlcularry1%ﬁ°¢vgh spébﬂOpr%bﬁcﬂﬁeﬁlef34Ieechnfabrlc conprlsed of a

lay-in, or fg e%d@i%ﬂ{ é\xéeﬁaea yaéﬂtionaaﬂtﬁ keabbebe ¥3' RHE Aldkeds
desi gnated at Figures be useful for

ot her types of |§?|FEFts%cR°EE¥?§ © nFPFlﬁ agF ?ér?éytP&bPF .eR@ﬂErr|ng
again to Figur endyy Bdiemovedeintd enghgemens witkea bagyihl fiedca lparn 12

ext endi ng frcnnﬁrmefﬁng %?pgdﬁniéﬁln%h5¥§fé%liéh'Eni thSdQEO ging a

si nker cam 44 i'n the khni gﬂ n Cross- sec on in
Figure 1, the fewerakmmigt naedlesrégeastaeperti oneediet uged tehich

defines angdydddd iaé h1a Qnmblggcéhgaghnker butt 12 rmay be fitted. The
undul ating path defined QXS 3ﬁn§SrF1gure 4, the sinker. 10 moves
forward into an extended posgition in the knitting
machine, while the height of the needle 34 remains
' substantially unchanged. The change in the positions
15 of the sinker 10 and the needle 34 is illustrated
gchematically in Figure 1, in which the upper position
line B represents movement of the needle 34 and the
lower position line A represents movement of the sinker
10. Referring still to Figure 4, the lay-in fleece
20 yarn F is received on the shaft 36 of the needle 3¢ and
is further réceived within the first throat 15 of the
‘sinker 10 so as to control the position of the lay-in
fleece yarn F along the shaft 36 of the needle 34.
Likewise, the positibn of the previouslf knit loop L on
25 the shaft 36 isICOntrolled by the second throat 25 of
- the sinker 10. - ' '
Referring now to .Figure 5, the sinker 10
remains in a relatively extended position (which wmay,
28 shown in Figure 1, be slightly retracted from the
30 fully extended position shown in Figure 4) so that the
first and second throats 15 and 25 contrxol the posgition
of the fleece yarn F and previously knitted loop L on
the shaft 36 of the needle 34. The hook 37 of the
needle 34 engages a tie-in yarn T in thzs portzon of
35 the knitting operation.
Moving to Figure 6, the sinker 10 is shown
moved into an intermediate position (see Figurg L sd



contacts the edges of the butt 12 so as to cause the 35 sinker 10 to nove
bet ween extended, generally internmedi ate and retracted positions in the
knitting nachlne as indicated schematically by the | ower position |ine
Ain Figure 1. Again referring to Figure 2, the sinker 10 includes an upper
nib 13 which protrudes fromthe 5 sinker body 11, and a lower nib 14 which
al so extends fromthe sinker body 11. The |<1®f nib 14 extends further from
t he sinker body 11 than the upper nib 13 extends fromthe sinker body 11..
The upper and | owdrathitdse oaikiidn @ffthe prévicusiyrbuitisd wheop Badsan

10 open end 16 %&&1%&% n@hé7sée<5naeeﬁwaegzgngbae&atﬁénseeokheece
yarn [err], as illustrated jn {ngre gg I n reierrln Fi gure first,

second and thlrdhﬂﬂQQ#QEJ RAafifoFms2de, Thengedle FésﬁéEFFGEFyﬁtanls
defined by the sigddait basbe Higuke 15 solahéar aﬁeZﬁreﬁioaam 28niteed

I nt er connecte I ncld n dge t. knittl pLagtfor
ext ends beyong:’ ry‘ilé O\Aﬂ/érs 1%e%ﬁ1%$%a?% %ng iﬁ Edt SCBﬁﬁagﬁdE?
knitting platfor ledeatthe Adatkdh 3 awséhgud PhseéBQZEVeZOthEhheaécGrSd of

throat 25 has an nd 0S e 2 eel yi 0QR, of a
Previ ous course Iz'ﬁl{étete ‘?—f? gt@hg kn%%%ggjﬁn%cﬁ?ﬁezgnga orer %%a?ﬁ}%ght%%

previously knit prefRRsedt CRERt Y2&RCK 6P FﬁEmfPrﬁﬁwhﬁ&e'
second throats 15.rar3th£:5 ldopf

10 . Figure 7 shows the next step in the knitting
cperation. Here, the'sinke: 10 is shown moved again to
an extended position so that the position of the
previously knitted lqop L is controlled by the second
throat 25 above the third knitting platform 22 with

1S respect to the shaft 36 of the needle 34. At this

' 'point, the hook 37 bﬁ the needle 34 engages a knit-in
yvarn G. As the needle moves upwardly from the posiﬁion
shown in Figure slco,the position shown in Figure 7, .

_ the seeond'throat 25 controls the position of the

20 previously knitted. loop L so that the loop L slides

. -downwardly along the shaft 36. Likewise, the first
throat 15 controls the position of the newly locped
tie-in yarn T so as to open the latch 33 without moving

. the locoped tie-in yarn T off of the latch 33 and on to
ZS'Ithe shaft 36:. Thus, the needle 34 goes into a tuck
| pos;tion in which the yarn T remains on the open latch
.33 so that the hook 37 is exposed to engage & new knit-
in yarn @, as shown in Figure 7.
Moving on to Figure 8, the sinker 10 remains

30 in the extended position in the knitting machine (see

- Figure 1) as the needle 34 is retracted downwardly so
as to pull the knit-in yarn @ toward the sinker 10.
The position of the previously knitted loop L is again
maintained by the second throat 25 above the third

35 knitting platform 22 so as to engage the bottom portion
of the latch 33 and move it into a closed position
against the hook 37. Meanwhile, the looped tie-in yarn



25 substantially uniformw dth. The second knitting platform 21 may. be
-cl oser to the first throat 15 than the first knitting platform 20. _
Li kewi se, the third knitting platform 22 may be closer to the first throat
15 than the second knitting platform21. 30 In a preferred
enbodi ment, the second knitting platform?21 is about 0.040 inch closer to
the first throat 15 than the first knittildfg platform 20. Likew se, the

third knitting platfaorm?2 y be about Q. 035 jnch closer to the_first '
throat 15 t ha% Pﬁe“?@'nrpsaé%bﬁr% "fenq'ekl"trf ré’%&ﬁ‘%br#ﬁ?}ga%a??hué?! aPedngy the
di mensi on [ er witin thgurewlds engadied Kkt 4 inweyrarn b6 14 TRjgshave a front,
upwardly i ncl | 11+ QO ey | | I hed edge 31 which
| eads towar dsb%%%ﬁgw%fgﬁ%%gs%l¥ h%%%ri‘g%yﬂﬂn nggedef ine a
si nker pawl 3fwiasm@edEevated il rd dariyiing @katiorThR2 ar2angkawnt byf t he

first and secemd dysplaceherdr 2h AEURe 4, 'Sloovrbods ARG tBILE1KEI tTing
pl at f orns 20, 3} gnd 22 perygts the sinker 10 to be noved between exTended,
retracted and®ge IyiF ernmedi ate positions in the knitting nmachi ne

for knitting of fabrics Thelelevdteatqgpdithion ehnghe seldind kajctingtie-in
o e e Ve eend e Ao g | PhE: RELR Sap0s 1o
' to close more quickly as the needle 34 is retracted. .
10 This advantage is realized because the third elevated
knitting platform 22 maintains the knitted loop L
higher on the shaft 36 of the needle 34, while the tie-
in yarn T, which is typically looped léosely over the
needle 34, is positioned by the first throat 15. Thus,
15 as the needle 34 is retracted, the latch 33 is closed
" earlier, or more quickly, than it would be if the loop
L were maintained at the level of the first or second
platforma 20 or 21. This faster, or earlier, closing
of the latch 33 traps the yarn T in the hook 34,
20 théréfo:e preventing the yarn T from "sqﬁirming“ out of
and over the hook 35, which is undesirable, as it would
rosult in-a dropped stitch, otherwise knqwﬁ as “cat
facing" or "birds eye." Thus, the invention provides a
. solution for the problem of birds eye formation in
25 knitting.

In addition, use of the elevated platforms
20, 21 and 22 in combination with a needle having a
shorter latch length of 7 mm also provides for higher
machine operating speeds. It has been found that the

30 combination of a sinker 10 and a 7 mm latch needle
enables a knitting machine to operate at a speed factor
of about 1000.

Figure 9 shows that the sinker then moves
from the extended position shown in. Pigure 8 towards

35 the retracted position ultimately shown in Figure 10.
In Figure 9, the knit-in yarn G and looped tie-in yarn
T are retained within the hook 37 of the needle 34 and



15 nmaintained on the second platform21 of the sinker 10, so as to rol
over ‘the latch 33 of a knitting needle 34 as the needle 34 is drawn
downwar d past the |oop of the previously knit course, as best illustrated
in Figure 6. Thus, the needle 34 may retract so that the yarn of 20 the
previously knit course does not pass over the head 35 of the needle 34.
When the sinker 10 is noved to the gener&Jﬁeﬁmtended position in the
knitting machine, the previously knitted-10op is controlled on the third

platform22 in ' I 3 @
e S e e A R R

kni tting machi nasi maam off HeS @at | &

leece fabric hogm o o e e e K Y s L i
yarn G as best AOHORS eI 95 e oEEap nib i e FERLHET| RECERRREPRLO
noved to a r@traft ethepasinkern It dride fudthéengreecactkofinof shewngedileh
respect 10 a | algh o0 i SR e 30 FESEL A6 et t PpbNESbIBEE1L

In this figure, “a [60p L ggsa previougﬁéiﬁﬁlttea coursé o? fEEFiC'IS

recei ved on t heksiiaitted3d.asip tHdp&iaTenEhedaead3dS ghethgopeedlis 34 - 14-
conprised of a pnRYindvEs dUt loPAUHd eddnd henkdat-25 ¥arasCGeanget he tie-in
varn T. On a seleel, nocdl® Fhvd Y 44l BEE YD F1IBY o207 Also,
10 the knit-in yarn G slips off of the nibs_13 and 14 and
is drawn through the previously knitted loop L to form
a new loop. The fleece yarn F is not pulled through
the previously knitted loop L, as shown in Figure 10.
Thus, a new loop is formed, and the previously knitted
15 loop L falls away as knitted fabric. The knitting
cycle is repeated when the sinker 10 and needle ‘34 are
moved again to the pésition'shown'in Figure 3. - '
_ The.invention also permits use of a shorter
latch  length than.would otherwise be possible while
20 naintaining a?ﬂgsired stitch length. Since the
‘position of the third kﬁitting platform 22 is closer to
the first throat 1§ than are the first and second |
platforms 20 and 21, the longer stitch range at the
tie-in position defined above platforms 20 and 21 is
25 not lost. Such stitch range would,*hpweve:, be
compromised if the platforms 20 and 21 were positioned
higher so as to be.collinear with the third platform
22, s - - ' _
The butt 12 of the sinker 10 may also include
30 means for perxmitting the butt 12 to deform without
breaking fully away from the sinker body 11 when an
obstruction is encountered in the sinker cam 44, or
when the butt is damaged by fatigue or excessive stress
due to operation of the machine, so as to reduce the
35 occurrence of damage to other components of the
knittihg machine such as other sinkers positioned
downstream of the sinker 10. As shown in Figure 2, the



|l oop L. Also, the needle 34 isin a5 relatively extended position with
Fespect to the sinker 10 so that- a portion of the shaft 36 of the needle 34
may be noved into engagenent with a lay-in fleece yarn F. In fleece
knitting typically, only one of every several knitting needles is a
"select"” needle used to 10 engage the Iay:H£ fl eece yarn F. As shown in
Figure 4. the sinker 10 moves forward into ext ended position in the

knitting machin e he| f antially
unchanged. The ¢ ;/\/n f\bf%] mean %a’g iﬁ{ﬁué] P%ﬁeg% %giﬁgﬁ he needl e
34 is illustrat mzsvkmmt%al Igne ey ukataral ncawmwengppertpgsu #i0on

line B represen&&fm@magggdt% &eel g1 élf‘dtﬁé‘eb\hé)t\.‘"eizpost'héon i ne A
represents novenent of. t he SJ nker%édn%%ferrl ng.still gure_ 4,

lay-in fleece 2 ateRal POLL{RD| ?mﬁ%ﬂ%.q 3R25F gﬁ@“n@éﬁhe°§ eXnd
is further réceiscekanitidibe tsubdtarstidahlpaindéperidentel gi d&forhbie aad o
control the posi Y al opg t f the
needl e 34. Li kevj\illt":l SE€, th%eé t;;’ufi;rs‘lg‘? %f%l@o%ir?ﬁgf %@&\P? O:E]éI Oﬁ c{ﬂﬁeéegi‘ b%ﬁ.d%g
shaft 36 is contédomas extend m@tm@ala%r@l metsq:naeﬁolso Ref SO i ng

now to Fi gure 5detﬂ1‘i‘1é'£ﬁ<96 i A i”ﬁ r@eﬁd?eéhr@lllé‘tléfﬁéi‘afx#ﬁi‘éfgngoibt 1 on
(whi ch may, é%own I n Flgure be sli ‘{ehre racted Tromthe 30 fully

ext ended posi t| & IRRRNG T ’edgﬁ b 2 STRESY BadYsdtondTEMBoat s
15 and 25 cquot r df tdisy pase toHNcled Iﬁmezf-anaepatyMzms Henis pdefoemely oni t t ed

loop L on the shalikeib Alod ehd' o€ bodP el 0% 31 Pl blCretained by
the connector bridge 41 to the other lateral portion 40
and to the body 11 of the sinker 10.
In a preferred embodiment, the connector

15 brldge 41, lateral portions 40 and sinker body 11
define an opening 42 that is substantially triangular
in shape and which has one vertex 43 pointed towards
the sinker body 11 at the base of the butt 12. The
connector bridge 41 may be deformable. However, the

2b openlng 42 may be defined so as to have other shapes.



needl e 34 engages a tie-in yarn T in this portion of 35 the knitting
operation. Mwing to Figure 6, the sinker 10 is shown noved into an

i ntermedi ate position (see Figure 1) so that the position of the
previously knitted loop L is controlled by the second throat 25 above the
second knitting platform21. The needle 34 retracts at this point (see
Figure 1) so that the previously knitted 5 loop L sILdes_aLgﬂg t he shaft 36
of the needle 34 and cl oses the |atech 33 without pa55|ni over the head 3

of the needle 34. Here, the tie-in yarn T is fAil ed b*f”mm'ﬂzm"’m's ast
the fleece yarn Fto forma newtie- in yarn IooE Euﬂ
shows the next step in the knitting operati IMZior e, fhe® sihkdr 20 s
shown noved again to an extended position so that the p05|t|on of the

previously knittedyloop L js q@%gp b € C ove t
third knitting pl atfor m 22}\ Bcih * e)cktog'{]ou€§ ?'glh #t ¢ Ec Q‘Weié'ar'ég
34. At this poi ntma?hénﬁoolF@‘Priﬁslmﬂe ﬂee@ﬂ-fekm @ﬂgsgeélh)knlﬂ bntgzarhlza

As the needl® npveexwmﬂbyffds@ra&m i %démw éﬂFEgﬂﬂgeaﬁsiﬂcéPec m
position shown in Et r F_;dhe second throa ntro osi.tion O
hf t t'8d

the 20 previ-ousl Sp oL 13%: mEFRARS0p irsl"ﬁ%'éé‘gdo 34 finker
al.ong the shaft 36bet?Q%Nm%x$en¢Eﬂf|ﬁn§enmediaieﬂEndonetnhsteﬂep¢umt1mmm of

the newy |ooped tigei RnY8tEnd RAcAEnb? ARCRPPRE MAbCR 133 . WA Ha Y | Afom
: the sinker body (11), a lower nib (14) protruding from
10 the sinker body (11) and extending further from the body
than the upper nib, a first throat (15) defined between
the upper and lower nibs (13,14), said first ﬁhroat
having an open end (16) for receiving a yarn and a closed
end (17) for retaining the received yarn, first, second
15 - and third knitting platforms (20,21,22) defined by said
sinker body, said first knitting platform (20) extending
beyond the lower nib (14), and a second throat. (25) for
controlling a yarn loop of a previous course knitted by
the knitting machine, said second throat havxng an -open
20 end (26) for receiving a loop and a closed end (27) for
retaining the previously knit loop, said second tiroat
being'Qefined by the lower nib (14) and the second and
third knitting platforms (21,22).
2. A sinker as claimed in claim 1, wherein each of
25 the first and second throats (15,25) is of substantially.
uniform width.
3. A sinker as claimed in c¢laim 1 or 2, wherein the
gecond knitting platform (21) is closer to the first
throat (15) than the first knitting platform (20), and
30 . .wherein the third knitting platform (22) is closer to the
' €irst throat than the second knitting platform (21), such
that when the sginker is moved to. the intermediate
position in the knitting machine, the previously knit
loop (2) is maintained on said second platform so as to
36 - roll over the latch (33) of the needle (34) in the
knitting machine without passing over the head (35) of



‘the looped tie-in yarn T off of the latch 33 and on. to 25 the shaft 36.
. Thus, the needle 34 goes into a tuck position in which the yarn T remains
on the open latch 33 so that the hook 37 is exposed to.engage a new knit-
inyarn-G as shown in Figure 7. Mwving on to Figure 8, the sinker 10

remai ns 30 in the—extended—position in the knitting machine (see Figure 1)

as the needle 34 | ed domwardly so as to pull the knit-in yarn G
toward the sinker ’ﬂf‘m&‘ﬂ; ' of the previously knitted loop L is
agai n mai nt ai ned oat 25 above the third 35 knitting

platform 22 so as to engage the botton1port26n of the latch 33 and nove it
into a closed posjtion against the oped tie-in

yarn T i s mai nERE ML S ey ﬁ@ehﬁ‘c’)ﬁd% %ﬁch?%ﬁ% ﬁ%?“tlgl BnEJ1 7th Y3
new y engaged kni {Thnpgatnthe Fars (Opixtéeceived dy t tike pf £rvsousiodtni ¢ 1%
| oop L on the twgg f%ﬁ%(aéé%wt Q‘i&dikni&%ﬁ ng ﬂ{cf‘tsf\ﬁrl{n t AfefNONE Pinied Ne

di spl acenent H |n Fi gure encour a l-0si ng of. the latch 33. The
el evat ed positi ontBfMPKEC: fer Fhenietiens §| mﬁaﬁw‘z Hae t?ﬁﬁ‘adv’zﬂ}tyag‘é“’o'?
causi ng t hesl at chi88pt mscmaiatamnedqancthy &hirde pleddioem34 229 ot raxcttsl.

10 Thi's advantage,p$y rS@l_-# bfﬁ?éiﬁ%atag tf“'r.h@ ﬁ%@&g&e n&ngiéé r]‘gv%a?g@rm
22 mai ntai.ns the Enltted oop of the need
while the tie- inPgaRnof, tWﬁl Eﬁeﬁiéet'ﬁ’b?%a?‘??/ 1“6%%% FBHERFYE kR rPYbk the
new tie-in loop and a knit-in yarn through the previously
‘knit loop, and such that when the sinker is moved to the
10 retracted position, ~ the previously knit 1loop is
maintained on the first platform (20) so that further .
retraction of the needle (34) pulls the new tie-in loop
and knit-in yarn off the nibs (13,14) and further through
the previously knit loop, whereby the placement of said.
18 first, second and third platforms (20,21,22) with respect
to the first throat (15) reduces the distance over which
the knitting needle must retract to cause the previously
" Knit loop at the third platform (22) to roll over the
needle latch '( 33) quickly to prevent ‘dropped stitches,
20 and ft_xrther whereby said placement maintains a desired
stitch range 1oxig_'er than would be defined if the first
and second platforms where collinear with the thirxd
platform, thus enabling the knitting machine to operate
at high speed without fabric defects and while
25 maintaining a desired stitch range. '
4. A sinker as claimed in claim 1, 2 or 3, including
means (40-43) in the butt (12) for permitting said butt
to deform without breaking fully away from the sinker
body (11) when an obstruction is encountered in the’
30 sinker cam (44), so that gaid butt may withstand damage

-without causing further damage to other components of the
knitting machine. '

5. A sinker as claimed in any preceding claim,
wherein the first, second and third knitting platforms
- 35 ' (20,21,22) are Lnterconnected by inclined edges (23,24) -

of the sinker body (11)



“needle 34, is positioned by the first throat 15. Thus, 15 as the needle 34
is retracted, the latch 33 is closed earlier, or nore quickly, than it
woul d be if the loop L were maintained at the |evel ‘of the first or second
platfornms 20 or 21. This faster, or earlier, closing of the latch 33 traps
the yarn T in the hook 34, 20 therefore preventing the yarn T from
"squi rm ng" out of and over the hook 35, which is undesirable, as it would
result in a dropped stitch, -otherwi se known as "cat facing" or "birds eye."
Thus, the invention provides a solution for the problemof birds eye

formation in 25 knitting. In addition, usé_gf the elevated platforms 20,' 21
and 22 in conbination with a needle having a shorter latch length of 7 nm

al so provides forghigher xaghnreronarcti persp@edsinl b fardiaesr fenotk ihat
t he 30 conbi nation o%ba si nker

knitting machi ne PaCohRPar EORPT gg‘?}ggagf éé”?;lrgﬁﬁg%;gﬁﬁqﬁog@%: %Fg 6'%hons

that the sinker textengieg fromnthe sbnkerdedyofior 6RISFENA AnSINkEX cCTn

0 e Kl tal n e H e R e

37 of the ngedl g?éﬂtgng‘m P?’fgf‘%#'kg pﬁﬂql%gmtq:&v\&;%daelérﬂr e#gﬁg{:i})f?ﬁ&gf’é%

loop L, which is fulbyapwey &momhéhecsdmkeathiRadingihgmtanrebgtirustion is -
encountered in the sginker cam, so that said butt may
withstand damage without causing damage. to = other
components of the knitting machine.

10 7. A sinker as claimed in claim 4 or 6, wherein the
deformable means in the butt (12) comprises lateral cam
engaging portions (40) extending from the sinker body,
said lateral portions being spaced apart from each other
so as to be substantially independently deformable and

B £ frangible from the sinker body, and a connector bridge
' (41) extending between said lateral portions so as to
define an opening (42) between Said portions, said sinker

body and said connector bridge, whereby any lateral

portion (40) that is bBroken from the_sinkgf body (11) is

20 rgtainéd to the other lateral portion (40) by the
connector bridge (41). '
8. A EBinker as claimed in claim 7, wherein the

connector bridge (41), lateral portions (40) and sinker

body (11) define a substantially triangular opening (42)
25 having one vertex .(43) poi:nted toward the sinker body.

9. A sinker as claimed in claim .7 or 8, wherein the

connector bridge (41) is deformable.

10. A circular knitting machine for the production of

fleece fabric, comprising a knitting needle (34) having
30 - & latch (33) and a head (35), a sinker cam (44), and a

sinker (11) constructed in accordance with any one of the
preceding claims.
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second throat 25. Here, the knit-in yarn Gis pulled across the top of the
upper nib 13. Further retraction 5 of the si.nker 10 and further retraction

of the needle 34 are illustrated in Figure 10. Here, the ppewously. knitted

|l oop slips over the head 35 of the needle 34 and noves outrdnﬂgh#ﬁﬁgcdhaf““**
throat 25 so as to be positioned above the first knitting platf assei2. -y
Al'so, 10 the knit-in yarn Gslips off of the nibs 13 and 1 i :

t hrough the previously knitted loop L to forma new | oop. The fleece yarn F
ts not pulled through the previously knitted |loop L, as shown in Figure

10. Thus, a new loop is formed, and the pi@2@s ously knitted 15 loop L falls

away as knitted fabric. The knitting cgcl e i s repeated when the sinker 10
and needl e 34 are noved again to the p Ishown in. Figure 3. The.

i nvention also permts use of a shorter latch length than woul d ot herw se

be possible while 2 ' L g G5 | I C R. ' the
position of the thig o i 4 Bt o §throat 15

than are the first and second platfornms 20 and 21, the Ibnger stitch range
at the ti & in passtinkexdeld)enasboveinktent bodys (20)andd24 bat@5(12ptLdost .
Such stitch rang , OMEVEL BERCO |.segd s f Pl atf.or nd 21
wer e positioned Eﬁg\gﬁgbgso as to ]E)e %STI inﬁfar z\?\ﬁ'?ﬂat%%@?ﬁi r bfpsloa %'rz%‘ 2.

The butt 12 of PRETINMARered HiiP Aikemdpede 6b1) n@BfAs & oFiafdr ni¥RXPaY t he
butt 12 to def oSy tis0ute fiineak ibetween ‘thessy uppen tdrei.siower i/ fidr when

an obstruction b3-89G9HG! & ©gakl. ! NepSDKS" LAWY aRl third knitting

10 platforms (20,21,22) are defined by the sinker body (11)

beneath the lower nib (14). A second throat (25} is

defined by the lower nib (14) and the second and third

knitting platforms (21,22) for controlling the yarn loop.

The second platform (21) is closer to the first throat

18 {15) than the first platform (20), and the third platform

(22) is closer to the first throat (15) than the second

platform..  This pro_gfassive digplacement of the second

and third kaitting platforms (21,22) provides for quick

rolling over of a needle latch due to the resul:ant

20 ~ €levated posi-tié_,n of the yarn loop on the needle shaft at

desired points in the knitting operation. Thiz has the

advantages of reducing dropped stitches, enabling the use

of a shorter nee_cl_.‘Le_ latch J.ength, whilst maintaining a

desired. é'titch length at the tie-in, and facilitating

25 higher machine operating speeds. The sinker butt (12)

may have spaced apart lateral cam engaging portions (40)

that are connected by a bridge (41) so as to define an

opening (42) of substantially triangular shape having a

vertex (43) pointed towards the sinker body, whereby the

30 - butt may withstand damage without causing further damage

to the knitting machine due to breakage of a sinker batt.

This Sheet Has Been Rerlaced- f -
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when the butt is damaged by fatigue or excessive stress due to operation of
the machine, so as to reduce the 35 occurrence of damage to ot her
conponents of the knitting machi ne such as other sinkers positioned
downstream of the sinker 10. As shown in Figure 2, the -18- deformable
means may i'nclude | ateral cam engagi ng portions 40. One such lateral cam
engagi ng portion 40 may be | ocated at ea;? side of the butt 12. The | ateral
portions 40 may be spaced apart from eac 3ther 5 so as to be substantially

i ndependent |y deformabl e and frangi ble fromthe sinker body 11. A connector
bridge 41 may extend between the lateral portions 40 so as to define an
openi ng 42 between the lateral portions 40, the connector bridge 41 and the
sinker body 11. Thus, 10 if any one of the lateral portions 40 is deforned
or broken fromthe S|nker body 11, it will be retained by the connector
bridge 41 to the ot —faterat—portTrom=0 and to the body 11 of the sinker

10. In a preferre nt t he ﬂ; r 15 bridge 41, lateral portions
40 and si nker égé/ ne an op hat is substantially triangular
in shape and mhlch haS"jone

Bgr ed towards the sinker body 11 at
ecto bridge 41 may be def ornmabl e.

the base of the butt £3. n
However, the %957225 ‘ 4%;ngz:b€fgetjped so as to have ot her shapes.
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[erri 1.

conprising a sinker body-(11),

body for engagi ng a sinker.cam (44)
internediate and retracted positions in the
nib (13) protruding fromthe sinker body (11),

si nker between extended,
knitting machi ne, an upper
| ower nib (14) protruding from 10

further fromthe body than the upper
ni bs (13, 14

bet ween the upper and | ower
end (16) for receiving a yarn and

received yarn, first, second 15
defined by Saimtsi T magod said
beyond the | ower_Ai y &

| oop of a previous course knitted
t hroat havi ng an open 20

(27) for retaining the previous
defined by the lower nib (14)
(21,22). 2. A sinker as ;;:ﬁ

first and second throats (15,
A sinker as claimed in claim1l or
(21) is closer to the first throa
(20), and '

A sinker (10) for use in a circular
a butt (12) 5

end (

knftting machi ne,
extending fromsaid sin
in the knitting nmachine for noving s

t hegqi nker body (11) and extendi ng
nib, a first throat (15) defi ned

said first throat having an op

ac .%end (X H-oyA¥et ai ning the
d kL ALHE atfornms (20, 21,
f|" | at f orm (20) extending -
c@hY at 5) for controlling a yar

pachi ne, said second
g a | oop and a cl osed
-u‘nd t hroat being

ni t
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30 -wherein the third knitting platform (22) is closer to the first
throat' than the second knitting platform (21), such that when the sinker
is noved to the internediate position in the knitting nmachine, the
previously knit loop (2) is nmaintained on said second platformso as to 35
roll over the latch (33) of the needle (34) in the knitting nachine

wi t hout passing over the head (35) of 3JHERR] -20 - the needl e when the
needle retracts to pull a tie-in yarn (T) past the yarn (F) received by the
first throat (15) to forma new tie-in loop, and such that when the sinker
I's nmoved to tug_gygende&-p ttion, the previously knit 5 loop is

mai ntai ned on th tW|:§7 oOrm (22) so 2§_to roll over the latch (33) of
the needl e and p r the ead of the dl en the needle retracts to
pull the new tie-in | oop andee ; phrough the previously knit

| oop, and such that when the 5|n¢a,ng~ 7% retracted
position, the previously Kkni ‘ i“Mai ned on the first
platform (20) so that further 2 (34) pulls the new
tie-in loop and knit-in yarn her tphggugh the-
previously knit |oop, wherg8 .. second

Ly

=yevry

reduces the distance over
the previously Knit |oop at the th|r

f2) to rol | over the




needle | atch (33) quickly to prevent dropped stitches, 20 and further
wher eby said placement fmintains a desired stitch range |onger than woul d
be defined if the first and second platforns where collinear with the third
platform thus enabling the knitting machine to operate at high speed

wi t hout fabric defects and while 25 mai ntaining a desired stitch range.
4, A sinker as clainmed in claim1, 2/ 3, including neans (40-43) in
the butt (12) for permtting said butt to deformw thout breaking fully
away fromthe sinker body (11) when an obstruction is encountered in the 30
si nker cam (44), so that said butt may w thstand damage wi t hout causing
further damage to ot her conponents of the knitting machi ne. 5. A
sinker ‘as clained in any preceding claim wherein the first, second and
third knitting platforns 35 (20, 21, 22). are interconnected by inclined
edges (23,24) of the sinker body (11). -21- 6. A sinker (10)- for
use in a circular knitting machi ne, conprising a sinker body (11), a butt
(12) extending fromthe sinker body for engaging a sinker cam (44) in the
knitting machine, and neans (40-43) in the 5 butt for permtting said
butt to defqQLm %'mgkl ng ful Iz_away fromthe si nker body when an
obstruction is ndﬁ;ﬁ? +#n the #Zi/nk ,, that said butt may

W t hst and dama trunn/éau5|nc, her

‘‘‘‘‘‘‘




conmponents of .the knitting machine. 10 7. A sink nsmggggmcgﬂéh '
claim.4 or -6, wherein the deformable nmeans in the butt (1

| at eral cam engagi ng portions (40) extending fromthe sinkeat gn&mgm ......

| at eral portions being spaced apart from each other so as=toe= -
substantially independently defornmable and 15 frangi ble fromthe sinker
body, and a connector bridge (41) extending between said |lateral portions
so as to define an opening (42) between said portions, said sinker body and

sai d connector bridge, whereby any lateral portion (40) that is broken from

t he sinker body (11) is 20 retained to T#& other lateral portion (40)

by the connector bridge (41). 8. A sinker as clainmed in claim7,

wherein the connector bridge (41), Iatera&B§§Eg$fww (40) and si nker body

(11) define a substantially triangular o 2) 25 havi ng one
vertex. (43) pointed toward the sinker body. 9. A sinker as clainmed in

claim7 or 8, whereinHIGH SPEERCSONKER FOR ¢ZHOULAR KNTOTING MACHONES A
circular knitting nmachi ne for the production of fleece fabric, conprising a
knitting needle (34) havin a latch (33) and a head 35) a sinker

cam (44), and aXiskakex1( °%oﬁ§§r1§ct%’d"$¥ dehtl apdhaa®ptind 130 ther
precedi ng cl&i neenda’firlg a sinker cam. Upper and lower nibs (13,14) protrude

from the sinker body (11) and define a first throat (15) for

receiving a yarn. First, second and third successive

knitting platforms (20,21,22) are defined by the sinker body

(11) beneath the lower nib (14). A second throat (25) is

10 defined by the lower nib (14) and the second and third
knitting platforms (21,22) for controlling the yarn ioop.

The progressive displacement of the second and third knitting

platforms (21,22) provides for quick rolling over of a needle

latch due to the resultant elevated position of the yarn loop

16 on the needle shaft at desired points in the knitting

operation. ‘ . '

Figure 2




