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35 It has been the practice to knit a below-the-calf sock with a constant length per - 35

course for the yarns (other than the elastic thread in the elasticated upper portion) in
the leg fabric, thus giving a constant circumferential temsion in the sock as knitted.
- and therefore a decreasing fabric circumferential tension in wear from the uppermost
~ part of the leg to approximately the ankle part, which has further failed to provide a
40 sock with adequate resistance to slipping down the leg of a wearer in use. 40
It is recogmsed that the part of the human leg from the mid-calf to the area of
minimum girth is approximately the shape of an_inverted truncated cone: This shape
contributes to the promotion of slippage of the socks during walking as any downward
movement of the uppermost portion of the sock on the leg brings that uppermost
45 portion onto a part of the leg of smaller circumference and hence reduces the: circum- - 45
ferential tension in the fabric of the uppermost portion of the sock. This reduction
in the circumferernitial tension results in a similar reduction in the frictional. grip
between the leg and the sock and consequently promotes further slippage. Also as the
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part of the leg to approximately the ankle part, which has further failed
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* The progressive increase in uensmn gradxent descnbed above - may be continuous
or_ stepwise or may be continuous in parts end’ stepwise in- other parts of thé sock. In -
* the case of stepwise increase in tension gradient it will be apprecxated that, due to the: .~ -
50 _tapermg form of wearers legs, the actual ténsions’ on wearers’ legs may decrease S0




35 to that part of the calf described above as shaped |ike an
I nverted truncated cone. 35 Also it must be accepted, that for any one
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&?E&elﬁgl b‘ﬂ"B’bé‘rW"dfmﬁy EORMOf ¢ ofast he sock

may be achi evVedsday conftfidtiod Ohadt indhgle @l R8I pobket @Ay 4 REiprolatiey 4@k i c. These
t hreads nmay breit rmdée ®f & Hiebeivypd bvyhOi!Gsuch heel p@ke Wity ooimtlmluasdmner ic

mat eri al. and)“b‘i‘edt&’é Epdhe & fubgyfa repployed in - 15 fi| anent
or 11 bag oS AU A S B % S g e
t ensi on My ‘BfyeddNegn@sted yelivak W Bigly be eonGHioM3 (HldmdntOlams o lftsno& fead or by
varying the M?qa"svommldn polyestet, [yegemchted Leellutvgp, sdaeﬂeacaemwd peorgiengi i on t her eof
into the fabppte aly o FYRtEts) ”na‘i Ee.,a y Enedpfrem #8Y by vari ation

. : tures of any two_or txone ﬁbres of continuous
i Nt hegsf or M @iients in theqsmﬁbfﬁm'&eﬁ e

res Or as COre-spun yarns or 45 N
29 The behavim@pped Bbreston Blamien€ Yagnsi N r esi st ng sI | ppage down the leg as a

result of vvaI ki Thdp mwwmastcdaﬂyb}fncamﬁ e degi noetioy Ohrhghock,aﬂw keitting ok ki n friction;

setting of the leg fabric
S“i.;-ICh can b e éﬂﬂﬁg completion of the knitting of the leg of the sock; the knitting of the

50 heel, foot and toe is performed according to.the chosen des1gn of sock, and accordmg 50 o
' to known art. Following completion of knitting the toe opening (if present) is closed o
by any of the present available means.
It is an optional current practice to place a sock if it contains some thermoplasnc
‘ yarn, on a flat metal former of a shape a little Iarger than that of the sock in a flat o
55 . relaxed state. Socks fitted to formers are placed in an autoclave and subjected to 55
steam pressure, o in other vessels and subjected to heat, in order to achieve a mould~
ing and setting of the sock fabric and thus a certain shape to the sock. Depending on
whether this is.done before or after scouring and dyeing it is known as pre-boarding or
post-boarding respectively.
60 The shapes of the metal formers generally used in the industry for the boarding 60
of socks provides sides of the leg that are generally parallel, and there may be a
narrowing of the former at the upper end of the sock in order to accommodate an
elasticated upper end. In boarding socks constructed according to the present invention




with the use of spun yans in the knitted fabric, and particularly but not

necessarily, spun yarns containing wool or cotton. 25 A suitable
kni t-4 €ording to the present 25
inventio is one in which there is the capability of altering the |ength, of

al I of the yarns fed (knitted or laid) into the knitting needl es .at
each k |Qb d course or at pre-deternined intervals during the kni-tting of -
the | eg\g}/ the sock and/or varying the feed pattern for yarns. ‘As an -
exanmpl e of the second alternatrve a partrcul ar yarn 30 rray be. fed“" PR,
into the neddl 603 al l.. N~
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approxi mately 2*ofiatgheedcdecm) t o approxj matel-y 6 inches (15.2 cm and may

have a nunber of Wetee@evlarf 8§ ' the @ Puffidon negl be
D o et SR R A T L T ﬁﬁ“ﬁsq .

kni t normal position durmg wear
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vvrthout yaygn knrﬁl the ef%ﬁnrrc?%e? pat chyg
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regenerated cell il ose or may. be conti uo‘ﬂ‘g © ’hrfg d (29 mﬂp ol I owi ng
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filament yans. This_invention particuarly concernstthe—teg—perti-pn of the
sock, the knitti fRegfonbhenck etja@adiot he| Iowhitng of theﬂomgtq‘abrrc Nfter the
conpl eti on of the karesiphig of the |eg drlmtnﬁé%‘b% ianippr 08999 of the 50
heel , foot and tGe TS pETTOIMET according to tnhe. cChosen  desrgn of sock,

and accor di ng 5@hd @ndfdd® \Yhorddl dre dEeHninedVibi GheCASTIM Ghiektdd of fneastiitigttTemyn t he t oe
opening (if pr esanlElongsnoaloo%db Elysuaﬁybnoa‘, OIMIVMSHmtDﬁV&rX‘*abI e rreans It is

an opti onal current prgjert foc essigtgin cticals app m ‘?‘
t her nopl ast? ¢ yab¥, hf(é”ﬁfggm g’ V’grnr% o) Ea sh Iarger than
t hat of the socklna 5 rel axed state. Socksfrttedtoforrrers

are -placed in an autocl ave and sub eﬁgﬁggggl 55. stea%% ressyre, or i.n

ot her vessel s an ® 13 %%?ﬂ ng and
setting of jhhe s E&?Egg%}a@ aﬁﬁ? e éﬁﬁ@@&wﬁgf%;he Soc ‘Bependong

on whet her thls I's 93:@&@&1&: FaCiEristi€ Qo ke MTghria Mtithel ydepeagrelsdcumfknovm as’
pre-boardi ng or peddg-dfcigrsoikiag shompiache follwing @8- -~ ... " - The shapes of the
metal formers generally used in the.industry: for the boardrng 60 of socks
provides sides of the leg that are generaIIy paraIIeI and there nmay be a
narrowi ng of the former at the upper-end of. the sock in order to

accommpdat e an el asticated upper end. In boardrng socks constructed

according to the present |nvent|on -4 : :
1, 603, 286 4 the preferred shape of the e
| eg of the former to be used for boardrng the sock is that of a truncated '
cone. Wiile the chief application of this invention.will be in the
production of socks of the type prevrously descrrbed nevertheless it is
mrthrn the scope of this d|scIosure : : -
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human | eg in the nornal
tension is the specific section of the.
dependi ng upon the skin-to-sock fabr,j
are -influenced by the type of yarn a.
. .tensions ar

10 Loop ten

position

during wear.

to include a sock of which the | eg extends- above the calf of the

Al t hough the circunferenti al

_leg tensjon may vary considerably

e:
si on per

25: A'

> of

$ti on charac-

knrt

:|I|netre madth mhen Ioopiextended to

teristics,
the preferre

whi ch

mllinetre Kllogran1Fabr|c 1 ocati on force
Neyyton Corresponding to m 03_,28de to a ITB.XI n‘um Up tosa maxi num
ci I’CU'IT?'ET"ET. lla_-l-ml..‘l' O _ s 586 | eg Reg| oti of
sock adjacgnt to Nt lto a Fégtopﬂnl
m ni mum of |0. 03tee - |nini mm of hedé ql3| orf¥e- ¢t o° rel deterni ned by
t he “ASTM thqﬁ erHPR gasur i ng” Tengﬂﬁﬁs Lol org&T3ron Jodeybael Elastic
Fabri‘cs, or equtualert" M&mle??BKmﬁmg|n'@®der Speaadexs|SiCatirs¢ N| t he- practi cal
applki cat i onp—ef—the—resenrt—rrveRrttor—t ' - - constructions
of sock vviIIAm')ﬁ/.be'-c;e i dvvithll"efe f) 15 2 of the
~acconpanyi g drawi ng. ° a1.] The sdc Hshown in Fijg knitted on an
Esa, Mbdel U3 knittilng nmachine ffi MAth a ' : nches di aneter
and havi ng |1 B6- geedl| ¢sbackli@dsoc 20.3 tbe lleg portf.on between
Jlines A and B a yacqtaﬁﬁﬂﬁ ric [const r yctowsen _ 20} Detai |l s of
yarn and otjher charadt §PL§T ¢s'pf. theg fabridin .t respeftive-section.
of ‘the | eg |Jof the soqkcsfog Sho in thg foll oW ng tabl e. b
01 28— - . tergtitey
No. of - : Eﬁﬁﬁﬁf' ~of Pdrtion | = - Cour ses-
Stitch do ses = Spandex of sock - of¢ si ze
of (my) CpeP (Fiq. frmtfeed: | Yi2ns (as above | Krfilt t i|ngl4s [err] Spandex
Course A-B 0 [oBERTeed: | 10 6.9 ' 0
2/ 110 dtex inlay : 1660yl gn) strgtch nyljon B-C back feed:
52- -1 3 - @tex spandex, [0 as. above |- catton) front
feed 37 teq cotton bcmﬁg*ﬁgd as Jabove ¢D |- firont . f epd: 182
as above 91 bove inl ay.: 156 dtex] spandek,
. back feed : ' ' 6.9 '
1 2/110 dtex " (nylon)
stretch nylon - _ L
D-E a T 6 0 0
front feed : : 13 : '
37 tex cotton {cotton)
- This construction results in a stepwxse mcrease in the cxrcumferent:al tensnon in
~ the sock, _ . :
Example 2.
5 The sock shown in Fig. 2 is knitted on a Komet Model T]2 knitting machine 5

also having a 4 inch diameter cylinder and 176 needles. The sock has in the leg
portion between the lines A and F a fabric construction of 1X1 rib type. Charac-
teristics of the fabric in the respective sectxon of the leg portion of the sock are set
out in the followmg table

: Length

: Leg No, of . . No. of _of

-Portion - - Courses | Stitch | courses { Spandex

of sock of - ‘size of ‘mm) per

(Fig.2) Yarns Knitting (mm) | Spandex Course

A—-B 1/15 worsted 4 - 3 145
count blend B

B-C of wool and 36 6.5 12 145

: nylon with a R
C-D ore of 44 32 6.0 16 145
' ﬁ'oex spandex . »
and ' -

D~E 235 dtex 116 5.9 116 145
spandex :
double
covered with |

E~-F 44 dtex - 4 5.9 U] 0
stretch :
nylon




doubl e wrapped back feed: 6.9 2/110 dtex
(nylon) stretch nylon D - E 6
0 0 front feed: 7.3 37 tex cotton
(cotton) This construction results in a stepwise increase in the

circunfergafial tension in the sock. Exanple 2. 5 ' The sock shown
in Fig. £ 49 knitted on a Komet Model TJ2, knitting machine also having a4
i nch di akg®egr cylinder and 176 needl es. The sock has in the leg portion -

bet ween t he

teristics ofgthe:fabric in the respectily3:28cti on of _
sock are set out 'nlﬁlﬂﬁs 29 p10 Wie equiraiDVaBiatioh &) GitddmfeRBtial tension is obtained by.

¥ lines A-and F a fabric’ constructlon of | X1 rib type. Char ac-
the L ]

No. of . . ~ ‘varying [sle. nufwber of -courses fo SIBIdet refarive to the total number of courses mCour ses’
Stitch - coursé-‘herespe e offhe

: _ I ) %een ma%g e circumferen
o ze ' SOf ess] csr% ‘%ﬂofthe art ofmlmml.K}ltén _ ( IFB?
Spandex - Cour %e&ss Af s context the upper edge of'a half-hose ‘sock. However

145 count bl end. BheCinvenuon alsotfas wpplitationth a sock havmg&ﬂonger leg le@gth, however in

145 nyl on with a s@h gyock tepaion must: progressiyely increase frogt@(epart of
145 ex spgndcx iR s ?‘gﬁﬁaﬁ% SHaer e
eg.

(])-45 spandex dOUblcﬁu&piﬁ slippage of Thus in‘this specifi¢a

0 straiosla réfyﬂmmﬂ to “top”]shqum @B6ued as meaning the upper edge of the sock

12
16

. 10116

5.

6 In th | 2 meeraper/a#aeémvénrbqlpvvcﬁhe ugy leg digmpt
obt Q.I nelzlsbi);\allgfy%gg‘ﬁ{m ﬁmggm%# m?wgﬁn\}l& ?'P,'%D?Re' fof.sal

nunber of courses I n respective sections of the sock. In this

speci fi.cation refermmcweﬁlmmde to the ci rcum‘ erentlal ‘tension pro--

9

5

gressively i ncr easi AgA ) . selo reptgl teprion foe TR ni pum
leg di ameter, %mg %35’ %Eﬁfé%;@%% ff,?fﬁ aiinadge of a

hal f - hose sgek. %ﬂ%fmﬁ%&kwymu@moaomemﬁwaﬁp isQliiIlégOdi comiinsACk hali ng
a longer leg | enmrh;mfhame\ﬂ:ereoﬁ B0 ghac Ithei dogho ik use hnesists daymvdrd reovemeat or @nsi on

must progresswelﬂy1lt1 e rt. of xi mum. | eq. di.anet.er (md calf'
area) to the partg( Fﬁ mj;ﬂéﬁé}qulw uc g“ﬁjemm&m i E' “t ensi on
63 7

in the portjason abov
the margmal to the lower pomon

MWhikrbift Ghe Giofade ti® tensioh lnfﬁp-mﬂﬁ from

10 25

-4, A sock as claimed in any one of claims 1 to 3 wherein the increase in tension

is achieved by varying the ‘stitch length, stitch tension, stitch form, elastic charac- j_

: - teristic of the yamn or yarns, or a combination of any two or more thereof.
30 S. A sock as claimed in any one of claims 1 to 3 wherein said increase in tension
is achieved by knitting a yarn of elastic character into the fabnc of the sock and

varying the density of said yam in the fabric.

6. A sock as claimed in any one of the preoedmg claxms wherem said selected -

circumferential tension is in the range up to a maximum of 0.70 kilogram force.

35 ~ 7. A knitted sock substanually as herembefore described with reference to the_

drawing in F.xample 1 or in Example 2.

Agems for the Apphcants,
1. Y. & G: W. JOHNSON,
-~ Firnival House, - -
_14/18 High Holborn,
London, WC1V 6DE.
Chartered Patent Agem
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b} tical egard to preventing sli ppage of the sock on

IS spe | a- tion a reference to "t.op,-~should be con !Ii a mw

t he upper Re e of the sock in the case that'the upper e Iow
the region of maxi mumleg diameter . but t18§ A gl on of maxinum.leg di arret er

in the case-eA 6 WY NP SR PNME PN o - 4k = A O e Sl el
maxi mum | eg di anet erln this example the requited vananon in cxrcumferenual tension is obta 'W-IA

CLAMIS - 1. A ki '{’%& e of cques o Seedex ety @ dhectgrab R AT SPERTE

tension in the mar Fk@d‘ciﬂlc:@iﬂn Aelferdnithas bR ‘mal@f tHE EifinbleRAG oy jroed) Of?.--;
t he !eg of_tS’Ie SO iveli dncreasing firom thee‘ftem’tqfaie sockmsthopartafmhmumdcd( jameterse, .

progively i ncreas mf% e o 2‘@‘0“‘1‘31 9pe; Soekn He¥eEhe sock
to a | owner portio $n5m "Fég v idse Hhodl 1 e 60

ci rcunf erence thEEﬁﬂﬁuﬁQegtdlﬂetei‘ ﬂx remm rEét | ilihifui . O RRYQENt On
a statisiicéd aveggg@c@cl xonﬁlﬂﬂmn@kame dieaparrsm alpel T!l grdidmenkreis @bnsot he 10
I ncrease in tensi 1°A 9&9 tion.
28 S B R T TR
tension i s step-wbetahd regich aOéb&rwmr A sock

as clainmed ih anyabmh@hmhﬁmmml@®M1srel n the increase in ten5| on i B
achi eved by varying ls&ht(ﬁ.ll helgg_h stitch tension, stitch for m eI astic
charac- teristic of KA Sodd! haViny T useY selRerOB Rl ke Ve AN mor e
t hereof . 30 portion &x. th\ “BP'C KasArembelsrerachined) @Nye RE Qf THe sodka tHFEcir -o 3
wher ei n sai d_i ncr Egental jtgpsionpin gheowck, BOHQ,ythdW@dfdwg Knointseid (fyp'amygingl of

el astic chaf@ct er PYHIT °ft°fef'e:gfkaﬂ§ leweqw&f%fssbw WH wg*%rg RIAER; y of 20
said yarn in the faRfidet ave,ﬁ S8R’ A" P el |r°r§133n)? 5t° ¢ 8t dceding
cl ai ns wherein said zed @&kaddﬁihiémmﬁlﬁmen'&vh&ém&l&ﬁﬁdr&& inStedsion i @ntioge Up to
a maxi mum of 0. 70fmeIﬂ19 I‘tere@WeG&ﬂwn . A, knjtted sock

subst anti al By as her }ﬁ“ !“"g’ﬁ’e’d"’\75\“”?”nﬂ’1= S‘F'E%Hc'é“sl"’b‘stsﬁé‘w’%i‘)“’ﬂr awi n¥

in Exanple 1 or in ontefdidaea tfpahera@aﬁsnc&ase\’n tefiside W
JOHNSQN, Fur ni val :sl-kuhle;ed biélrﬁrjziﬂg Iﬂuegémtchld ;rﬁt;tcli_ ,nsn Gelktic éBame-t er ed

Pat ent Agem. Pr Fefist dfﬂ!sryﬂ es ot the Couri e
Press, Leanington, %m %@a "t‘@’ hanpt on
Bui | di ngs, London,,a év&.,ld J?sg qu,m:es nay tal ned, /
1603286 6. A socknas tlhnmsd e:xam:nheot the preeding rcamaswﬂﬂehtgﬂrseledmd

ci rcunferen fsppotial tentignais incthe WW %loas#mémsr ses of
Spandex r el |ve hﬂ %:g‘g%’xﬁf ‘?} % g “t'bﬁ‘éwr‘ SHETIE . ect i ol
of the sock. Int eci Thcation retérence has been nade to die
circunferential tension pro- Agentyrfarsthe App
of the sock to the part of mi n| mund-[¥e QM% 0N,5 and in this context the
"top” related to the upper edge of g, %’ ock. However the invention
al so has application to a sock havi n@gndn, cwrep eg length, however in such
a sock the circunferential tension musdredp?aagtAmvel y increase fromthe

part of maxinmumleg diameter_(nmid-calf area) to the part of m ninmum

di ameter. | n such painted for Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1981.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be obtained.

creasing fromthe "top"

€0C.3(20)




10 sock the tension in the portion above the .part of maxinmmleg

di aneter is not so 10 critical in regard to preventing slippage of the
sock on the leg. Thus in this specifica- tion a reference to "top" should
be construed as neani ng the upper edge of the sock in the case that the
upper edge lies at or below the region of nmaxinumleg di aneter but the
regi on of maxi numleg dianeter in the case of a sock which in use extends
15 above this region of maximum | eg dianeter.

15 WHAT WE CLAIM1S:- 1. A knitted sock having in use a selected
circunferential tension in the marginal portion at the "top" (as

herei nbefore defined) of the leg of the sock, the circum ferential tension
in the sock, in use, progressively increasing fromsaid "top" marginal 20
portion of the sock to a lower portion of the sock which fits the |eg at
the mininum 20 circunference thereof so that the sock in use resists
downwar d novement on a statistical average leg. 2. A sock as clained in
claiml1 wherein the increase in tension is continuous fromthe marginal to
the | ower portion. 25 3. Asock as clainmed in claiml| wherein the
increase in tension is step-wise from 25 the marginal to the | ower

portion. 4. A sock as clainmed in any one of clainms 1 to 3 wherein the
increase.in tension is achieved by varying the stitch length, stitch _
,teﬂ5|o stitch form.. elasth -char. i.c..af.. the yanlor yarns, .or .a
conBi NALFon of ~any “twe* B hor e o ; 18-

in any one of clains 1 to 3 wher ei n sald i hcrease in tenS|on 30 is
achieved by knitting a yarn of elastic character into the fabric of the
sock and varying the density of said yamin the fabric. 6. A sock as
clainmed in any one of the preceding clains wherein said sel ected
circunferential tension is in the range up to a nmaxi mum of 0.70 kil ogram
force. 35 7. A knitted sock substantially as hereinbefore
described with reterence to the 35 drawing in Exanple 1 or in Exanple 2.
Agents for the Applicants, J. Y. & G W JOHNSON, Furnival House, 14/18
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