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-1- ' Technical Field The invention
conprises an apparatus and process for applying pattern in contrasting
colour to textile articles such as nade up and sem -made up garments and
materials, including socks and itens of hosiery in particular.

Background of I|nvention A col oured pattern nmay be produced in a
textile article by weaving or knitting the textile with different col oured
yarns in a garnent formed of a woven or knitted textile material
Alternatively a garnent may be made up of panels of differently col oured
fabrics stitched together, or a logo or design may be sewn or adhered onto
the garnment. A pattern or design may also be applied to a garnent by
printing using dyes or inks or the Ilike. The nost comonl y- used
process for printing made-up garnments is screen-printing. However,
screen-printing requires the article to be printed be laid flat. Batik
printing also can be used to print nmade-up garnents, but also requires
that the article to be printed be Tedhgdi¢ahtFieldTextile articles which
cannot be laid flat suc?has socks and hosierghare difficult to ? tern or

col our by printing aftef*t HEYSREPR BRERF 2§88 NS PP R e BP°85T 0§85 or

design are genepplying’ pheddcad oYt MRAYhEGol0hr kit bkl el BEOI1RE dukti | e
mat eri al raw stock. US patent 2,019, 156 descri bes an appar at us
for printing as made up and semi-made up garments and materials, including

socks and items of hosiery in particular.

Background of Invention

A coloured pattern may be produced in a textile article
by weaving or knitting the textile with different coloured yarns
in a garment formed of a woven or knitted textile material.
Alternatively a garment may be made up of'panels of differently
coloured fabrics stitched together, or a logo or design may be
sewn or adhered onto the garment. A.pattern or design may also
be applied to a garment by printing using dyes or inks or the
like. -

The most commonly-used process for printing made-up
garmegts is screen-printing. Ho&ever, screen-printing requires
the article to be printed be laid flat. Batik printing also can
be used to print made-~up garments, but also requires that the
articie to be printed be laid flat. Textile articles which
cannot be laid flat such as socks and hosiery are difficult to
pattern or colour by printing after they have been made up,
patterns or a logo of design are generally introduced by weaving

or knitting into the textile material raw stock.

US patent 2,019,156 describes an apparatus for printing
a pattern about the top of a hosiery item comprising a rigid form
over which the top of the hosiery item is entered. The rest of
the length of the hosiery item is received within a dished
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a pattern about the top of a hosiery itemconprising a rigid form over
which the top of the hosiery itemis entered. The rest of the |length of
the hosiery itemis received within a dished

2 portion of the top of the form A two part steneit—s-then about the

form Dye is sprayed onto the hosiery item thr omgiShicPRasHe i .d~BI otting
paper is used about the form beneath the hosiery sur pl us
pai nt . US patent 4, 745, 863 descri bes appar aumm]lmlm ng a hosiery
article conprising a four part fol dabl e underpl att- of a

pol ygonal tube. The underplate is inserted into the tubular fabric item
and is then folded flat in one configuration. The front side and then the
back side of the hosiery itemon the underzpl ate are printed. The underplate
is then folded to its other configuration“nd different portions of the
hOS! ery | tem abgrtiwnl ot Q:Qe t-gbeo£ cﬁlhgafgrﬁ.u%d%@$§£€ skdnd €s [@ERVEdLtrom t he
hosiery item SUMVARY OF THE | NVENTI ON It
is an object othé¢hfomr.esdiye imveptidyed botaneid droatervonidenr thoswgh the

di sadvant ages of the prior. art. ., According tg o aspect .of .the
present invent FB?P"tlﬁereBilgtb’r’i?vip&Baral?)r‘bsteélsbeg\; 8&%&% nge?fabtg’t tt&-)‘?n ina
contrasting coh@ifertOit&xtchl Sl 6183 usCOMMILL SI NG entering a textile
article onto an article support, bringing a pattern provided with one or
nore apertures defining the design to be applied in overlying relationship
about the article ont S ort i the article support_tq.expand
and press the textile glr? ipc?%ég‘p%i‘;gﬁflgga/é@gglgﬁ% theP L EPRAREEYT %ﬁgro’r)nf Qté“%ﬂattern,
appl yi ng a col audsigragaiticl® dohgradinigCh ecdulr paigh fblvabpat dirietplatidn
subsequently contracting the article support and renoving the pattern and
article. the dordi A 3 FoARIIRer takrec Fho fundsEPites &htiMsATE i1/t her e
s provided appalabysfdy cAALLETNAY LEKIIL e efLl] Ghffea COMR | £hNGnEN
article support of a shape ereby a textile article to be prlntea_ may be
entered over thenfSigppation.a gaét erentasddeeans then thd ngickgsidehefpahtern
into overlying relationship about the article gn the support, and neans for
causi ng the suPPorEYt dEE%Santhg frgrErlatenare 5B t i gt 14PIaERIFHSt *Ehe
pattern w thi nefdie roPadd €5 N s28Eh TR 150FaBRR! MldG: £ ohO WP AUBRAL tO
the article through the pattern. According to still "anot her aspect
of the present thenestean itksrerd prpniad.dethe dppdaitcugndamlappl id riden
pattern in contr asvti n coltﬁur tQ textile articles, conprising conveyor
means carryi ng- & it 1T SRUMSSFSHY ‘J8Reral Iy cylindrical article supports
of a

It is the object of the present invention to provide
an improved or alternative process for printing textile articles
after making up or at least partial making up, and apparatus for

automated printing of such textile articles.

Summary of Invention

The present invention provides a process for applying
a pattern in a contrasting colour to textile articles, comprising
entering a textile article onto an article support, bringing a
pattern provided with one or more apertures dgfining the d;sign
to be applied in overlying relationship about the article on the
support, causing the article support to expand to press the
textile article tightly against the interior of the pattern,

applying a colouring agent to the article through the pattern;
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3 conpl enentary -shape for each to receive a textile article over the
artircl e support, a nultiple nunber of printing stations each conprising a
general ly tubular pattern and mneans to apply a col ouring agent onto the
textile article through the pattern with the conveyor neans arranged to
move the article supports to and fromthe printing gtations, means novably
mounting the pattern or the article support for nov Boen Replacal one
another to enter the article support and the textile u ninto
the pattern for printing and to renove the article tile
article fromthe pattern after printing, and neans to cause each article
support to expand when at a said printing station to press the article
agai nst the pattern sufficiently to hold the pattern over the textile
article during printing. Accordi ng to3yet another aspect of the
present i nvent i Ok ok for? 0\ RE. ANRS AL LRI <BRRIEI M AedBii bl GRLOUT
contrasting pattern to generatly texti articles, conprising a séries of
printing stationpatearyayarardans. carrying a multiple nunber of generally
cylindrical article supports of a conplenmentary shape for each receiving a
textile article over the support sequentially to one and then another of
the printing stations, atrRaGhveRfidd hifo SBLIA:E apSaneha!l for LUl Afing
pattern, neans novably nmounting the pattern or the "article support for
nmovenent rel ati véexkbiloneaxhiciber topansirg tdre antirtd esunnopbr pfard shape

textile article thereon_iptg.the pattern and to renove the article port
and textile arti ¢t Sree'?yr SmQ‘?’gté‘EBa?&éF & &% g? Pﬁﬂ’ﬁ?fﬂ‘@? ebaenamé?reéa%ers;ﬁg
printing station suBgss,t @ apte¥rh Oafd hédtlsl If8rabkifdifgORnE Bat«bAr tinghe
support through said pattern a col ouring agent of a colour contrasting to
the col ouring agenerkiski edlationnbithesbout the gutiinld mp dthet sbpeert, and :
-4- " :

means for causing the support to expand to press the article
tightly against the pattern within the pattern, and means for

applying a colouring agent to the article through the pattern.

The invention also provides apparatus for applying a
pattern in contrasting colour to textile articles, comprising
conveyor means carrying a multiple number of generally
cylindrical article supports of a complementary shape for each
receiving a textile article over the article supports, a multiple
number of printing stations each comprising a generally tubular
pattern and means to apply the colouring agent onto a textile
article through the pattern with the conveyor means arranged to
move the article supports to and from the printing stations,
means movably mounting the pattern or the article support for
movement relative to one another to enter the article support and
a textile article thereon into the pattern for printing and to
remove the article support and textile article from the pa;tern
after printing, and means to cause each article support to expand
when at a said printing station to press the article against the
pattern sufficiently to hold the pattern over the textile article

during printing.
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Preferably at each printing station the pattern is novably nmounted for
entering the article support and textile article thereon into the pattern
by noving the pattern over the article support for printing and for-
removing the pattern from the article support after printing, and
scavengi ng nmeans to scavenge col ouring agent rermaining on the pattern
prior to printing of a subsequent textile article. In an
apparatus of the invention with a nultiple nunber of printing stations
each printing station may provide a different pattern and/or colour to the
article so that an article is printed at each of a nunber of stations in
turn to give a multicoloured article. |n another apparatus with a

mul tiple nunber of printing stations the apparatus may be arranged to
print a nunber of articles sinultaneously gach with one colour at a single
station. For 'exanple, a six station machine may be arranged to print six
textile articles sinultemsfeusbly ati tdach psimighe ebitdion. the pattern is A
multiple printi station par at us mul ti col ou i.ngl e

col our may conf %%%Ya“PBFEﬁ%/€%§CﬁP 08t i ?s???lcﬁerER%ﬁgﬁL ?f%éggion to
convey each ar tak@icqeovﬁzéréohemﬁrth@spa%eﬂ bRt hdE ngt @id QﬂﬁbernpoMEé of
rotary machines may be ganged together to increase printing capacity. In

anot her form eftinllet spbronsy Fox inTgnting 208 fRCHPA® idgetly PASERET AP nUoOUS
conveyors may Bg. OBl YR LBuGA [k ek DeCBLIdiRL S ol QUGRGARN lns! BF SETT e

of printing statrons. Vartous arrang Biient's-are possi
scavenge colourlng agent remaining on the pattern prior to

printing of a subsequent textile article.

In an apparatus of the invention with a multiple number
of printing stations each printing station may provide . a
different pattern and/or colour to the article so that an article
is printed at each of a number of stations in turn to give a
multicoloured article. In another apparatus with a multiple
number of printing stations the apparatus may be arranged to
print a number of articles simultaneously each with one colour
at a single station. For example, a six station machine may be
arranged to print six fextile articles simultaneously, with a

single colour.

A multiple printing étation apparatus whether
multicolour or single colour may comprise a rotary machine
utilising a rotary stepped action to convey each article over the .
series of printing stations. A number of rotAry machines may be -
ganged together to increase printing capacity. In another form
of multiple printing station machlne one or more contl;uous
conveyors may be employed to carry the articles through each of
the series of printing stations. Various arrangements are

possible.



The article support may be expanded to press the article to be printed

agai nst the pattern by being inflated from wthin. Alternatively the
article support nay be expanded nechanical nmeans such as expandi ng arns
within the article support, for exanple. In this

specification "textile" is intended to refer not only to woven and knitted
but -al so to non-woven fabrics including piled fabrics whether nmade up into
conpleted articles such as garnments or not. ' By "col ouring
agent” is neant fabric dyestuffs, inks, paints, |atexes or any other
colouring agent or the like desired to be enployed.

Descri ption of Draw ngs ~The invention will be further described
by way of =~ exanple only with reference to the acconpanying drawi ngs, in
whi ch: Figs 1 and 2 schematically illustrate the principle of
t he i nvention, Fig. 3 shows one preferred formapparatus in

side view, not during &hpriaptidig ouppatt ofgy Siwvexrgnded posptesn Wle t he
| oadi ng station in phantomoutline, | FLg. 4,5Fﬁ t he
preferred form3¥rdRtPes e FrdetsA aarinstntiaP2ts Ry "3 gaP %’Seg Phting
operation, within. Alternatively the article support may be expanded
mechanical means such as expanding arms within the article

support, for example.

In this specification "textile” is intended to refer
not only to woven and knitted but also to non-woven fabrics
including piled fabrics whether made up into completed articles

such as garments or not.

By "colouring agent" is meant fabric dyestuffs, inks,
paints, latexes or any other colouring agent or the like desired

to be employed.

Description of Drawings

The invention will be further described by way of
exaﬁple only with reference to the accompanying drawings, in

which:

Figs 1 and 2 schematically illustrate the principle of

the invention, ' --

Fig. 3 shows one preferred form apparatus in side view,
not during a printing operation, showing one position of the

loading station in phantom outline,

Fig. 4 shows the preferred form machine in side view

similar to Fig. 3, during a printing operation,



- 6- . - Fig. 5 shows the preferred form apparatus from above,

Fig. 6 shows the preferred form apparatus from above after renoval of the
rotating carousel thereof and parts carried thereby, Fig. 7
is a cross-sectional view through one article support of the preferred

f or m appar at us, Fig. 8 is a cross-sectional viewsimlar to
Fig.- 7 but through an upper part only, of an article support of the
preferred form apparat us, Fig. 9 is a side view of a spraying
and scavengi ng chanber of the preferred form apparatus, Fi g.
10 is a view from above, a scavenging and spraying chanber of the
preferred formapparatus, in the direction of - arrow Ain Fig. 9

Fig. 11 shows the nechanismat the unloading station of the preferred form
apparatus for supplying air to an article _gsupport at the unloading station
to initiate unloading of a sock therefrom Fig. 12 shows
simlar conponents to Fig- 3 Bhpys tthe PIEEeEtad A HAPRATAGHA E5°PR $99yer 11, and

Fig. 6 shows the preferred form apparatus from above
after removal of the rotating carousel thereof and parts carried

thereby,

Fig. 7 is a cross-sectional view through one article

support of the preferred form appardfus,

Fig. 8 is a cross-sectional view similar to Fig. 7 but
through an upper part only, of an article support of the

preferred form apparatus,

Fig. 9 is a side view of a spraying and scavenging

chamber of the preferred form apparatus,

Fig. 10 is a view from above, a scavenging and spraying
chamber of the preferred form apparatus, in the direction of

arrow A in Fig. 9,

Fig. 11 shows the mechanism at the unloading station

of the preferred form apparatus for supplying air to an article ..
support at the unloading station to initiate unloading of a sock

therefrom,

Fig. 12 shows similar components to Fig. 11 in the

direction of arrow B in Fig. 11, and

Fig. 13 shows a second preferred form épparatus of the

invention.



Fig. 13 shows a second preferred form apparatus of the invention.

¥7- DESCRI PTI ON OF PREFERRED EMBODI MENTS Principle of

| nventi on The principle of the invention is described with
reference to Figs 1 and 2 of the drawings and the printing of hosiery such
as socks or stockings. An expandabl e article support 2 is for exanple

nmount ed upon a base 3. The article support 2 is generally cylindrical
(which includes oval for exanple) and the exterior of the article support
is conposed of a tough, resiliently expandable material such as rubber, a
rubber-like synthetic material, fibreglass or any like tough resiliently
expandabl e material which can expand and contract wth the article
support. Another suitable material is a woven mterial such as a
synthetic material, the weave of which will_allowit to expand.

The di aneter of the support 2 is such that~i'n use a sock or stocking may
be stretched ESCRIPEIGUPP@REFRREREDOBMBOmIMERTEUlItyY. The article support 2
is then expanded in dianmeter. The article support may be inflatable by

pneumati c or hydraulic fluid, Bhose 4 connected into the
base 3. The article support;pman1al e Natd VEkYaPE Nd aialienby Si@AM
which wll have the effect of heating the article support to assist wth
sone dye st uf feferensd dur Figs dgentis2 off ftihei Agatings dyrel &be pwintihe ofeferred
to further. { ?.rezit’:]}?t Isal\lleh yasaggécr}cst b:?: qslt:tolclcczlngs. An expandable article

support 2 is for example. mounted upon a base 3. The article

support 2 is generally cylindrical (which includes oval for
example) and the exterior of the article support is composed of
a tough, resiliently expandable material such as xrubber, a
rubber-like synthetic material, fibreglass or any like tough
resiliently expandable material which can expand and contract
with the article suéport. Another suitable material is a woven
' material such as a synthetic material, the weave of which Qill

allow it to expand.

The diameter of the support 2 is such that in use a
sock or stocking may be stretched over the support without
difficulty.' The article support 2 is then expanded in diameter.
The article support may be inflatable by pneumatic or hydraulic
fluid, admitted through a hose 4 connected into the base 3. The
article support may alternatively be inflatable by steam, which
will have the effect of heating the article support to assist :-
with some dye stuffs or colouring agents of fixing the dye as
will be referred to further. Alternatively again the article
support may be expanded by way of a mechanism within the ar%icle
support for pressing the side walls-outwardly, such as a scissors

mechanism acting between the side walls of the article support,

operated by an electrical solenoid for example.



support nmay be expanded by way of a mechanismwthin the article support
for pressing the side walls outwardly, such as a scissors nechanism acting
between the side walls of the article support, operated by an el ectrical
sol enoi d for exanple. A generally cylindrical
pattern 7 (see Fig. 2) has a dianeter such that the pattern is a sliding
fit over the sock 6 on the support 2. The pattern may be rigid or

fl exible. A typical rigid pattern would be nmade of al um ni um or
stainless steel, having one or nore apertures through the pattern defining
the pattern to be printed on the sock. The pattern 7 may have nany )
apertures.e.g. the pattern may be nade of nesh; alternatively the pattern
may provide only a single aperture, in the shape of the required | ogo,

pi cture or other design. A typical fle®rble pattern may be nmade of tough
pl astics material e.g._nylon pet. .. .. A sock 6 t.0 b rinted

(whi ch may be plain whi f‘e‘}‘%’rerag]ryr SXUHYER! SHFEet ﬁe?s%%lfglgr') 9‘ glaﬁu? over
the article suppekiter?sudI@nbe didl b@!.q:eﬂ'ﬁvms Wntidaihberittosver thBessmxCck i
firmy over the end 5 of the support. The pattern 7 is then placed over

the sock. Theoarthe| supneppoRi 2The pestised nay bgpaigidasri flseidtled by the
doubl e-headed ar byde [%i'tg{i‘d Fé_la%ye%il_. on%lQrﬁ?ssmédQeoﬁoé’ﬁm%% ¥ ségﬁh%%% the
I nner surface O? %e patter . or wool |l en SOCKS, a pressure 1nh the range
10 to 20 and patbtéruhaving showr érepapuiitarepehrodhatice phttednadehionngf ound
satisfactory. -
_ the pattern to be printed on the sock. The pattern 7 may have
many apertures e.g. the pattern may be made wof mesh;
alternatively the pattern may provide only a single aperture, in
the shape of the required logo, picture or other design. A
typical flexible.pattern may be made of tough plastics material

e.g. nylon net.

A sock 6 to be printed (which may be plain white or
already dyed some other colour) is put over the article support
2, and is pulled down until the toe of the sock is firmly over
the end 5 of the support. The-pattern 7 is then placed over the
sock. The article support 2 is caused to expand as indicated by
the double-headed arrows D in Fig. 2, to press the sock tightly
against the inner surface of the pattern 7. For woollen socks,
a pressure in the range 10 to 20 and particularly about 15 pounds

per square inch has been found satisfactory.

_ Dye is then applied to the sock, either by dipping the
whole assembly of inflated support, sock and pattern into a bath
of dye, by rollers passing over the exterior of the pétter;, by
bristles, by spraying, or by any other suitable means, and most
preferably by spraying dye onto the assembly as indicated by
arrows B. in Fig. 2. Since dye can pass"only through the

apertures in the pattern, the shape of the or each aperture is

printed onto the sock. The pressure between the article support
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Dye is then applied to the sock, either by dipping the whole assenbly of
tnflated support, sock and pattern into a bath of dye, by rollers passing
over the exterior of the pattern, by bristles, by spraying, or by any

ot her suitable neans, and nost preferably by spraying dye onto the
assenbly as indicated by arrows Bin Fig. 2. Si nce dye can pass only
through the apertures in the pattern, the shape of the or each aperture is
printed onto the sock. The pressure between the article support

and the pattern prevents the dye fromrunning and blurring the printed
pattern applied to the sock, and the dye penetration into the article-
bei ng dyed is excellent. . The pressure between the article
support and the pattern needed to prevent the dye fromrunning nmay vary,
dependi ng upon the type of dye used or t-he type of textile. After the dye

has been applied, the article supporf, 2 is _contracted to.i.ts nornal
condi ti on, lOzlgnd 2Pl L5 PRETH R REC T élbe 98 KT EUPHEA ?lécfr&}gﬁ’?mﬁﬁgﬂﬁr ocess

may then be repesitd padderangp10id FBrthef sidihainapald efdpedtdaRosanecarticl e
to-achieve a nore conplex anglor mul ti-col oured desi gn. Af ter

renoval , the pthatadistelbsisgtdyed {$ fi*spbEentn t he nanner appropriate to
the dye used. For exanple, if a cold-water dye is used, the sock is heated
for a fewmnutes in-a mcrowave or a conventional oven, to assist in
setting the dye, and i sTHehepressunsetetweea Wwhak adeidregentppsot ukhdnthe renove
any surplus dye,
y P ypattern needed to prevent the dye from running may vary,
depending upon the type of dye used or the type of  textile.
After the dye has been applied, the article support 2 is
contracted to its normal condition, and the pattern and printed
sock are then removed. The process may then be repeated with one

or more further patterns on the same article to achieve a more

complex and/or multi-coloured design.

After removal, the printed sock is then finished in the
manner appropriate to the dye used. For example, if a cold-water
dye is used, the sock is heated for a few minutes in a microwave
or a conventional oven, to assist in setting the dye, and is then
rinsed in a weak detergent solution to remove any surplus dxe,

and dried.

Most preferably the article support is caused to expand
sufficiently to stretch open the weave or knit of the sock in
pressing the article against the pattern. Good penetration of
the colouring agent or dye into the weave or knit of the article
and good pattern definition is achieved, so that when a soci for
example is slightly stretched when worn, the printed pattern will

still be clear.

As well as printing hosiery items such as socks, other

generally tubular textile articles may be prinﬁed such as scarves



and dri ed. ; Most preferably the article.support is caused to
expand sufficiently to stretch open the weave or knit of the sock in
pressing the article against the pattern. Good penetration of the

col ouring agent or dye into the weave or knit of the article and good
pattern definition is achieved, so that when a sock for exanple is

slightly stretched when worn, the printed pattern will still be clear.
As well as printing hosiery items such-as socks, other generally tubular
textile articles may be printed such as scarves for

exanpl e which are sonetinmes knitted in tubular form or alternatively
parts of articles such as the |egs of trousers or arns of shirts or
sweaters, or the body part of a shirt or sweater. Description of
Preferred Enbodi nent of Figs 3 to 12 -10- A preferred form of
apparatus of the invention shown in Figs 3.tp 12 conprjses series of
four printing &Pt ?’Eﬁﬁ‘?tlFo?”hl% et zfﬁ@%ﬁ’g‘]eﬁ 5?1‘?15%@'“?%5’?‘1 atre%\?rgf Rosi ery
and in particulgfern30ekSy pRRd 85 4:93d100 sush aldl ORe 1386 dkoasidig ost ati on.
The. apparatus has a rotary stepping operation. A sock is |oaded onto an
article supportres dhesHigasi og swemtteon, arnd the dbedviepartaldfy a shéppedrt hr ough
each of the printing stations. At each printing station a different
pattern and/ or ¢8160r is applied to the sock,

Description of Preferred Embodiment of Figs 3 to 12

A preferred form of apparatus of the invention shown
in Figs 3 to 12 comprises a series of four printing stations for
simultaneously printing four items of hosiery and in particular
socks, and a loading station and unloading station. The
apparatus has a rotary stepping operation. A sock is loaded onto
an article support at the loading station and is sequentially
stepped through each of the printing stations. At each printing
station a different pattern and/or colour is applied to the sock,

to provide a four coloured/patterned sock.

The preferred form apparatus comp;ises a fixed base
frame consisting of a bed 20, four uprights 21, and cross-members
21. The base frame carries a rotating carousel 23. The carousel
23 in the preferred form apparatus shown in the drawings consists
of a flat spider plate with six arms 24 as best seen in Fig. 5,
with strengthening ribs 25. The carousel 23 is rotatably mounted
to the base frame by a shaft extending downwardly from the centre
of the carocusel 23 which is journalled in the base frame by main
bearing 26 - see Figs 3 and 6. In operation of the machin; the
carousel rotates in the direction of arrow F in Fig. 5. The
carousel 23 forms conveyor means of the apparatus. The carousel
is driven by a motor 27 through a drive gear 27a (see Fig. 6) and

a ring gear 28 fixed to the underside of the carousel 23.



to provide a four col oured/ patterned sock. The preferred form
apparatus conprises a fixed base frane consisting of a bed 20, four
uprights 21, and cross-nenbers 21. The base frame carries a rotating
carousel 23. The carousel 23 in the preferred form apparatus shown in the
drawi ngs consists of a flat spider plate with six arnms 24 as best seen in
Fig- 5 wth strengthening ribs 25. The carousel 23 is rotatably nounted
to the base frane by a shaft extending dowwardl'y fromthe centre of the
carousel 23 which is journalled in the base frane by main bearing 26 - see
Figs 3 and 6. In operation of the machine the carousel rotates in the
direction of arrow F in Fig. 5. The carousel 23 fornms conveyor neans of

t he apparatus. The carousel is driven by a nmotor 27 through a drive gear
27a (see Fig. 6) and a ring gear 28 fixeth-to the underside of the carouse
23. Each of ,the six radially extending arns 24
of the carousel carri &&°Bn°ExphhdEs eragf‘?ﬁé'l SE*EBPHOE 2280 gcﬁgofﬁe{ he
article suppordss-og9el £a480&d ahl ¥xgahbhbhll 2¢8l 135S, 2d.N BadD@RCthe

conpl ementary to socks to be printed. One of the article supports is

shown in crossaxfdele Guppert g2 ip geneEally aylindrécalsapFdryncdipt sheRe a
cylindrical baod ormed by.a tube 30 o .nl,ess steel ot _het itabl e
material for éiaﬁ%?ggﬁfI¥oﬁo e %rgglg?sﬁ%?#%ga téﬁgngﬁeﬁ{eofﬂ%%%ﬁ%ube and
a bottom nmenbeguppdzZts 0id héhowhhen epskkettiont Uheridher rai Baddodytaéld he
article support has a tubular covering 33 of a_silicon rubber or other
simlar expandHiFPerfrat@ardFessa r efldristralo Boreyfermshy byap tthiee 30 of

_ stainless steel or other suitable material for example. A top
member 31 is fitted to one end of the tube and a bottom member
32 to the other end of the tube. The main body of the article
support has a tubular covering 33 of a silicon rubber or other
similar expandable material as referred to previously. At the
bottom of the article support the covering 33 is clamped to the
article support and particularly to the bottom member 32 by end
cap 34 which is held in position‘by screws 35 passing into the
bottom member 32. At the top of the article support ring 35 -
clamps the toé of the covering 33 in position and is secured by

screws 36 passing into the circumferential flange 37 of the top

member 31.

A pattern 38 is also shown in Fig. 7. The pattern
shown comprises a cylindrical tube formed of stainless steel for
example, perforated with the desired pattern, which fits over the
article support 29 with a space between to in use accommodate a
sock on the article support, so that in operation of the machine
the pattern 38 can easily slide upwardly onto the article su;port
29 and over a sock on the article support before the article
support is expanded as will be described. The pattern has fixed
to its top a pattern ring 39 which, when the pattern is in
position on the article éubport 29, fits against the ring member

35 fixed to the article support top flange 37. A locating pin



bottom of the article support the covering 33 is clanped to the article”
support and particularly to the bottom nenber 32 by end cap 34 which is
held in position by screws 35 passing into the bottom nenber 32. At the
top of the article support ring 35 clanps the top of the covering 33 in
position and is secured by screws 36 passing into the circunferential
flange 37 of the top nenber 31. A pattern 38 is also shown in
Fig. 7. The pattern shown conprises a cylindrical tube forned of
stainless steel for exanple, perforated with the desired pattern, which
fits over the article support 29 with a space between to in use
accommodate a sock on the article support, so that in operation of the
machine the pattern 38 can easily slide upwardly onto the article support
29 and over a sock on ‘the article supporii2before the article support is
expanded as will be described. The pattern has fixed to its top a pattern
ring 39 which, 4fhextade pevassdy fzeom jhe peafiterpncidy BhecmrmecFESuFPert 29,
g;ff 2gai st n; %gls%ésngnﬂg@b@&e Bredugt 8ol Qg Ferlel £ £ UPPANG ;@&ofrl_tig_ge
ext ends upwar dikypf natbdrhalpahéer the igagt&h s cnelygiltme andthpasseislento a
bore through the ring nenber 35 and article sup ort  top. penber 31 when the
pattern is ful FyPRte bhPPREFYPLY dPEats ippartt ’Ig‘ombBE? ta%\?b‘flf FORBRAE " t he
pattern on theargigl & SppRQrh-38 L9 shbdn iﬁm@dmteiﬁrbef&& bSsISMBE the

i mredi ately before pushing of the pattern fully hone on the article
support. Springabbddns £fahty home on the article support. Spring balls (not

40

shown) engage the top of the pattern pin 40 to hold the pattern
in position.during printing of a sock on the article support 29,

until it is removed after printing as will be described.

Thé ﬁép member 31 of the article support has a shaft:
part 41. At the end 6f éacﬁ carousel arm 24 is carried a drive
motor 42 with gear box 43. Each article support 29 is carried
by the carousel, by the shaft part-41 of the article support top
member passing through an aperture in the end of a carousel arm
24 and being coupled to the gear box 43. When the motor 42 is
driven, the article support will rotate about its longitudinal

axis, as shown by arrow G in Fig. 3.

As well as thg carousel 23, the base frame also carries
a moving spray frame which in the preferred form apparatus shown
in Figs 3 to 12 consists of two semi-circular members 44 one ..
above the other, as shown in Figs 3, 4 and 6. The spray frame
44 carries three blocks 45 with two vertical apertures through
each. Each of three uprights 21 of the base frame mounfg:fwo
parallel.guide rods 46 as shown in Figs 3 and 4. At their top
and bottom ends each pair of guide rods 46 is mounted to the
uprights 21 by bracket 47. The spray frame 44 can move

vertically up and down on the three sets of gquide rods 46, in the

direction of arrow H in Fig. 3. 1In Fig. 3 the spray frame 44 is



shown) engage the top of the pattern pin 40 to hold the pattern in . .
position during printing of a sock on the article support 29, wuntil it is
renoved after printing as will be descri bed. The top nenber 31
of the article support has a shaft part 41. At the end of each carousel
arm24 is carried a drive notor 42 with gear box 43. Each article support
29 i's carried by the carousel, by the shaft part 41 of the article support
top menber passing through an aperture in the end of a carousel arm 24
and being coupled to the gear box 43. Wen the notor 42 is driven, the
article support will rotate about its longitudinal axis, as shown by arrow
Gin Fig. 3. As well as the carousel 23, the base frane al so
carries a noving spray frane which in the preferred form apparatus shown
in Figs 3 to 12 consists of two sem -circid-ar nenbers 44 one above the
other, as shown in Figs 3, 4 and 6. The spray frame 44 carries three

bl ocks 45 wit hshoyo deritiscdbvapest pedtitmowgh ireddb., 4 Ehehspfayt firase
uprights 21 of,the base frane nounts t aral l el guide rods 46 as shown
in-Figs 3 and 4 sﬁfw't’ & YopPa HB#%EFE?\ "each pair of guide rods 46
I's mounted to the wuprights 21 by bracket 47. The spray frane 44

can nove vertically up and down on the three sets of guide rods 46, in the
direction of arrow H i AoFrgie She|sprpygfrape; Ak, spmayor ridmbs supunged to

- 13- shown iy,d hasd %ﬁ@s&hg&@%&f{?ﬁn %‘d( Je@ Eigg Bfl éhgemgipgraXr{Jeasne s

shown part way up the guide rods
shaft 50 mounted across the top of the frame in bearings 51 as

shown in Figs 3, 4 and 6. On its either end the shaft 50 carries
sprockets 52. A similar shaft 53 extends across the base frame
towards the bottom thereof (see Fig. 3). A chain exténds around
the sprockets 52 on the ends of the top-and bottom shafts 50 and
53 on either side as shown in Fig. 3. The arrangement is such
that driving of the spray frame drive motor 48 in oné directi;n
causes the spray frame 44 to move upwardly (on the guide rods 46)
from the position shown in Fig. 3 towards.‘the téé of ﬁhe
apparatus as shown in Fig. 4, and reversing the motor 48 causes

the spray frame 44 to move downﬁérdly.

The.sprayzframe 44 carries four spray and scavenging
chambers 54. One spray and scavenging chamber is shown in side
view in Fig. 9 and from above in Fig. 10. Each chambef 54 is in
the preferred form apparatus generally keyhole shaped when viéwed
from above as in Fig. 10, but could be of any other suitable T-
shape. The chambers 54 may be fabricated_from sheet metal for
example. Each chamber has a hollow interior with a cylindrical
aperture 55 in the top wall and a similar aperture in the b;ttom
wall and preferably a cylindrical iiner extending between these
apertures within the chamber, of a aiameter slightly larger than
the external diameter of the patterns 38. The diameter of these

apertures is similar to the outside diameter of the patterns 38,

~so that the spray and scavenging chambers 54 can be moved by the



To nove the spray frane 44, a notor 48 is nounted to t he base frane.
Through chain 49 (see Fig. 3) the notor drives shaft 50 nounted across
the top of the frame in bearings 51 as shown in Figs 3, 4 and 6. On its
either end the shaft 50 carries sprockets 52. A simlar shaft 53 extends
across the base f.rame towards the bottomthereof (see Fig. 3). A chain
ext ends around the sprockets 52 on the ends of the top and bottom shafts
50 and 53 on either side as shown in-Fig. 3. The arrangenent is such
that driving of the spray frane drive notor 48 in one direction causes
the spray frame 44 to nove upwardly (on the guide rods 46) fromthe
position shown in Fig. 3 towards the top of the apparatus as shown in
Fig. 4, and reversing the notor 48 causes the spray frane 44 to nove
downwar dl y. The spray franme 44_carries four spray and
scavengi.ng chanbers 54. One spray and scavengi ng chanber is shown in side
view in Fig. 9mevichd sprayalieam: 40 Jo gnd er Baehpaftapher3stéh ithei dxtikhe
preferred forn1a aratus general y keyhql e shaped when viewed from above
as in Fig. 10, ort§uttt BB FRRANFOOTIREIVE iheabA e eI A8l ntrnEhR FRABEr s 54

may be fabricabgd dda0enghRetniBieal $07s0 EXAMRKEY ﬁécéuggm@&rfmst hol | ow

interior wwth a cylindrical aperture 55 in the top wall and a simlar
aperture in therin Pomsqwh#lglawdcm@heﬁ athlep 'ehecyhtimtmrscade hphein ex¢endi ng

bet ween t hese per S thin e, Shamb aneter slightly._ larger
than the ext er%1 d| arre Ter ofot #] Parter n%h93§°pfﬁ . 'rTgmtél?eersP %%
apertures is sk@ddeagii® chhfbdrl Simerdy . ageites paftehe aﬁétgfﬁhﬂss‘.&%end&p t hat

~the spray and scavengi ng chanbers 54 can be noved by the
from the spray and scavenging chambers 54 while not in use.

A spray nozzle 56 is provided on one side of each spray
and scavenging chamber 54 so that the spray nozzle 56 can direct
a spray of dye or colouring agent on to a sock and pattern on an
article support in the spray and scavenging chamber. In
operation of the apparatus, the spray frame drive motor 48 is
operated to raise the spray frame 44 and spray and scavenging
chambers 54 carried thereby té its uppermost position. The
article suéport drive motors 42 are operated to cause the article
supports 29 and the socks and patterns over the socks to rotate
within the spray and scavenging chambers 54. Dye is sprayed by
the spray nozzles 56 into the spray and scavenging chambers and
through the patterns 38 onto the socks below. The spray frame
drive motor 48 is operated to move the spray frame 44 downwardly
from its uppermost position while rotation of the article
supports and spraying within the spray chambers continues, so
that the socks are covered with spray of dye through the patterns
38, until the spray frame.44 reaches its lowermost positibn:when
the spray and scavenging chambers 54 have left the ends of the
article supports and spray is stopped. In Fig. 4 the spray
frame 44 carrying the spray and scavenging chambers 54 is shown

part way down during spraying.



-14- nmovi ng spray franme 44 up and over the patterns 38 on the article
supports 29, and can al so receive the patterns 38 into'the spray and
scavengi ng chanbers 54 so that they are suspended fromthe spray and
scavengi ng chanmbers when the patterns are not in use, by the pattern ring
39 against the top wall of the spray and scavengi ng chanbers. In Fig. 3
the -patterns are shown suspended fromthe spray and scavengi ng chanbers
54 while not in use. A spray nozzle 56 is provided on one side
of each spray and scavengi ng chanber 54 so that the spray nozzle 56 can
direct a spray of dye or colouring agent on to a sock and pattern on an
article support in the spray and scavenging chanber. I n

operation of the apparatus, the spray frame drive notor 48 is operated to
raise the spray franme 44 and spray and scgéenging chanbers 54 carried
thereby to its uppernost position. The rticle support drive notors 42

are operated to cause titeifiidbkotableStPROEAS e 3NEyd be sRcksimndgpal t erns
over the socks to rotate w thin the spray and scavengi ng chanbers 54. Dye

i s -sprayed by IRec3ph APLREEY [aE5eEEenFRrAh @S IART ancFoskavkafgiragtichanber s
and through the.paftar %§e§3,119:?}t9 Mb%e&? S sh&l owr, The, g%ﬁé/ e 2BE; Sd” ve

notor 48 is operated to nove the spray frane 44 downwar rom

upper nost posidppenatws loé FiofsaBitn 10f tdeeuaridadbes7 auppovrsdandoSeddyi Ng
within the spQ%% chamhers continues, so that the socks are covered with
spray of dye tHF8YgR"thEpatIE s P8P Y t Fe R pragruy 189447 difiches its
| ower nost  posigiveBa e houdti SPIHY t8MheSHNELRYT NG Qgeﬁmﬁase_ W BV ef t the

ends of the article supports and spray is stopped. n Fig. 4 the spray
frame 44 carryicagerdiegsphanpeantt s ead drgi agrGhavbertsridr.i s Evbwmacyar t way

down during SHY' P has a soft scraper blade 59. Adjacent the edge of each
scraper blade 59 is a longitudinal slot 60 forming a vacuum
outlet for the vacuum head. Each vécuum head 57 can pivot
between an operative position shown in hard outline in Fig. 10
where the part of the vacuum head carrying the scraper blade 59
and adjacent vacuum slot 60 projects into the interior of the
spray and scavenging chamber 54 through opening 61 in the side

of the chamber 54, and an inoperative position shown in dotted

outline in Fig. 10.

Pivoﬁal movement of each vacuum head 57 is controlled
by a small pneumatic ram 62 mounted to the side of the spray and
scavenging chamber 54 by bracket 63 at one end, and the shaft 64
of which is connected to the vacuum head 57. In use as the spray
and scavenging chambers are carried down by the moving spray
frame 44 over the rotating article supports, socks and patterns
thereon, spraying colouring agent onto the socks through the
patterns, the small ram 62 associated with each spraying ch;mber
54 is simultaneously operated to cause the vacuum head 57 to
project into the spray and scavenging chamber so that the blade
59 thereof contacts and wipes over the exterior of the rotating
pattern immediately above the spray head. The vacuum slot 60 is

positioned forward of the blade 59 and takes up excess colouring



- 15- It is desirable to cl ean excess dye or colouring agent
fromeach pattern after one spray pass over a sock, before the pattern is
used with a subsequent sock. In the preferred form apparatus of Figs 3 to
12, vacuum heads 57 are provided to each spray and scavengi ng chanber
54. Each vacuum head 57 is pivotally nounted at 58 to the side of its
respective spray and scavengi ng chanber 54, and has a hollow interior.
Each vacuum head 57 has a soft scraper blade 59. Adjacent the edge of
each scraper bladé 59 is a longitudinal slot 60 form ng a vacuum outl et
for the vacuum head. Each vacuum head 57 can pivot bet ween an operative
position shown in hard outline in Fig. 10 where the part of the vacuum
head carrying the scraper bl ade 59 and adj acent vacuum sl ot 60 projects
into the interior of the spray and scavgngi ng chanber 54 through opening
61 in the side of the chanber 54, and an inoperative position shown in

dot.t ed out | i agerith ohi ghe lade 59. Thus in Ripéph@ion)overtRRtngfagamehivacuum
head 57 is controlled by a small pneumatic ram 62 nounted to the side of
the-spray and SEEHPENIHG cHimbertBanpy Andckidte 6B2EHerBRe 2&Rd, ShATELY he

shaft 64 of WoiGhaleBe£QAPESBHal sl Q&e%@ccg/&%{?%@ Pladek s HECoRSni AR SPr ay

and scavengi ng chanbers are carried down by the noving spray frane 44 over
the rotating adye Glsersmpdr thyouwgbcklse andupatsietn&d ankbeexidrs, thprearunyg

col ouri ng agent, ont he socks through the atterns, the small ram 62
ol ot od o tRERER £B 7R oo FARPEILNI 457 TaPmd I anQEtie B Bh el 1o

associ at ed wi t &3

cause the vacuure Bgagk 94dts@aviiQingCdhamBE P 5l hRySHE B)Mciedt BERYBNH A £hamber
so that the blade 59 thereof contacts and w pes over the exterior of the

rotating pattemumprsdi be ¢hy ialbevion hé thgreprakicad. scAvenginaughe®iest 60 is
positioned forward of the blade 59 and takes up excess col ouring

Instead of the arrangement of blade 59 and vacuum slot
60 the exterior of the pattern may be contacted by a series of
flexible vacuum tubes preferably in two adjacent rows to form a
bank of tubes which brush along the side of the rotating pattern

during spraying to remove excess dye.

Means is provided to automatically unload a sock from
each article support 29 after completion of spraying with the
desired number of colours or patterns, at an unloading station
78 indicated in Fig. 6. In operation of the apparatus each
artic%? support is stepped from a loading station 79 indicated
in Fig. 6, where a sock is placed on the article support, through
the four spray stations comprising the four spray and scavenging
chambers 54, and to the unloading station 78 where the thus T-
printed sock is removed. Referring back to Figs 7 and 8, within
the interior of each article support 29 is provided a pneumatic
cylinder 66 having a shaft 67. A head 68 is fitted to éﬂ;.end

- of the shaft 67. When the unload cylinder 66 is operated at the
unload station 78, the shaft 67 moves out the end of the article
support (see Fig.-7 and also Fig. 10), through a bore 69 in the

bottom member 32 and end cap 34. As it does so it pushes the
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-16- agent on the blade 59. Thus in operation, colouring agent is

sprayed onto the patterns, and the patterns are shortly thereafter w ped
cl ean of excess dye by the blades 59 fromwhich dye is renoved through the
vacuum sl ot 60 and exits the vacuum pipe 65 to waste or recycling (see
Fig. 9). Over spray within the spray and scavengi ng chanber 54 nmay be
sucked t hrough another vacuumport to the interior of the spray and
scavengi ng chanber. I nstead of the arrangenent of. bl ade 59 and
vacuum sl ot 60 the exterior of the pattern may be contacted by a series of
fl exi bl e vacuum tubes preferably in two adjacent rows to forma bank of

t ubes which brush along the side of the rotating pattern during spraying
to renove excess dye. Means is provided to automatically

unl oad a sock from each article suppo[}h29 after conpletion of spraying
with the deésired nunber of colours or patterns, at an unloading station

78 indicated kscWoff the ardiblOpRpabiINwRicH has pRPpA Risls et defated! €

support is stepped froma |oading station 79 indicated in Fig. 6, where a
sock is placeBFif tRestappieg &ostbponioad witatif- t he four spray stations
conprising the four spray and scavenging chanbers 54, and to the unl oadi ng
station 78 where the thus printed sock is renoved. Referring back to Figs
7 and 8, within the iAyesuigrbdé agagigement docexappdrtte 28 iicde pruppprdied a
pneumat i ¢ nylnaitynggrpr%giggé/.i n]g'l ghg g?:l;éerg?ea f%nqea?p%aggtliss, 'I:c|> ti%?iiaéeotltlebe end

article supports 29 i.e. to cause the resilient covering 33 to

expand to press a sock against the interior of the pattérn 38 in

use, a bore 70 passes down through the interior of the top member

31 of each article support. A rotating union 71 is provided at

the top of the top member 31 of the article supports, which

projects through the top of the gear box 43, and the rotating

union 71 is connected to a pneumatic supply line. To expand the

article support pressurised air is supplied over a supply line

through the rotating union 71 and down the bore 70 to £ill the

interior of the article support 29. Holes 80 shown in Fig. 8 are

provided through the side wall of the tube 30 forming the body

of the article support i.e. the tube 30 is perforated, so that

air ﬁnder pressure enters behind the resilient covering 33 to

inflate same. To return the article support to its normal size

when a sock is to be removed, the air pressure is relaxed.

To extend and retract the shaft 67 of the unload
cylindexr 66, two bores 72 pass through the article support top
member 31 to the unload cylinder. One such bore is shown in Figs
7 and 8 and the other is only partly visible. Each bore 72 ;xits
the article support top member 31 at a flat 73 which is machined
on the side thereof. Referring to Figs 11 and 12 where the flats
73 are clearly shown, at the unload station 78 an unload

pneumatic supply arm 74 is slidably mounted on a cross-member 22

of the base frame. The unload pneumatic supply slide arm 74 may
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of the shaft 67. WWen the unload-cylinder 66 is operated at the unload
station 78, the shaft 67 noves out the end of the article support (see
Fig. 7 and also Fig. 10), through a bore 69 in the bottom nenber 32 and

end cap 34. As it does so it pushes the sock off the
article support, which has previously been deflated prior to stopping to
t he -unl oad station. Any suitable arrangenent to expand the

article support may be provided. In the preferred form apparatus, to
“inflate the article supports 29 i.e. to cause the resilient covering 33 to
expand to press a sock against the interior of the pattern 38 in use, a
bore 70 passes down through the interior of the top nenber 31 of each
article support. Arotating union 71 is provided at the top of the top
menber 31 of the article supports, which-zprojects through the top of the

gear' box 43, and the rotating wunion 71,is cqnnected to pneuna;ic supply
[ine. To expan®PenBetwen; fsereiRansbed PRFLLSE Tho¥g 4 pagde Fidu tfer a

supply line tiyquahis haar 9tRklRe oL oRichlsRRG dRWhahbsh Rateind tendill the
interior of the article support 29. Holes 80 shown in Fig. 8 are provided

t hrough the sisiewplal brof74t he ¢fulbegOexadr Ki erpiierasddy wheh vimvedr 5 e

support i.e. the tube 30 is perforated, so.tha [, under psessufe enters
behi nd the resti9'ént %8‘6_:\Ll%gritr‘f% F3°8% ?gn }flacthemgg?r}é?thfo%rieturn the article
support to itsafQemBl sspgért WM a&he0Cdpplyt arbe7s eapved, ithe farwafd essure

i s rel axed. To extend and retract the shaft 67 of the unl oad
position, as shown particularly in Fig. 12.

In operation of the machine, when an article support
is stopped at the unload station, its drive motor 42 indexes same
so that it is in the correct position such that when the unload
slide arm 74 moves from its retracted position to its forward
position, the supply arm faces 75 will match with the article
support flats 73. In so doing, pneumatic outlets 76 on the slide
arm faces 75 contact the open ends of the bores 72 on the flats
73. When the slide arm 74 is in this forward position,
compressed air is supplied over one of the supply lines 77 to the
slide arm 74 to pass through the slide arm, through one bore 72,
to cause the shaft 67 of the unload cylinder 66 to extend from
the bottom of the article support. As the shaft 67 is extended
the head 68 thereof will contact the inside of the toe of a sock
on the article support and push the sock off the article support
(the article support has previously been deflated at the unload
station). Compressed air is then supplied over the other supply
line 77 to cause the unload cylinder 66 to withdraw the shaft 67

back into the interior to the article support 29.

To load sdécks onto the article supports 29 at the
loading station 79, before the socks are stepped through the four
printing stations, sock loading means is provided as follows.

An upright pneumatic cylinder 80 is carried by the base frame 20.



cylinder .66, two bores 72 pass through the article support top nenber 31
to the unload cylinder. One such bore is showmn in Figs 7 and 8 and the
other is only partly visible. Each bore 72 exits the article support top
menber 31 at a flat 73 which is machined on the side thereof. Referring to
Figs 11 and 12 where the flats 73 are clearly shown, at the unload station
78 an unload pneumatic supply arm 74 is slidably nmounted on a cross-nenber
22 of the base franme. The unl oad pneunatic supply slide arm 74 may

nove between its retracted position shown in hard outline in Figs 11 and
12 and a forward position shown in phantomoutline. The supply arm74 is
of a general Y configuration when viewed from above, having two faces 75
which match the flats 73 of the article support when the supply arm74 is
inits forward position, as shown particuearly in Fig. 12. In
operation of the machine, when an article support 1is stopped at the unl oad
station, its dibevehadft of #ipe iaydéxdsr §Amearrdes tthdrame 8ls | Phe Heaverilect
position such that when the unload :sli.de arm.74 maves fy.omits_retracted
Dosi (i on to i toPee dngriasne s e ranen el R, R el ah e e
the article spphet chlaider/32 lArstesdal NGackareumilb€inuidhet sitéunix t he
slide armfaces 75 contact the open ends of the bores 72 on the flats 73.
Wien the slil®8ddpmripg 8% | FhegElinder B9 Bap &S PPHRted cvhpréssddicair is

suppl i ed over ,gag, f g ds%{?&ekié}eéndqo%&ntghﬁn st4 dg rerrhﬂﬁ LQ%_?@SS
through the slide arm through one bore 72, "to daluse the shaft of the
unl oad cyl i ndesf Gife ttopextt e€hel drtdele supports 29, to the position indicated

in broken lines in Fig. 3. The cylinder 82 may be operated to

‘move the loading ring 83 outwardly to the position shown in

broken lines in Figs 3 and 6. When the loading ring 83 is raised

upwardly, it passes over an article support 21 at the loading

station. To load a sock onto an article support 29 at the

loading station, normally thé loading fing 83 is in the position

shown in broken lines in Figs 3 and 6. While in this position,

a sock is placed through the loadiné rihg 83 so that it hangs

inside out downwardly from the loading ring, with the top of the

sock over the loading ring. The loading ring 83 is then caused

fo move inwardly to the position shown in hard outline in Figs

3 and 6, for example under control of an operators foot pedal,

prior to an article support 29 approaching the loading station.

When the machine steps and an article support 29 approaches the

loading station, the cylinder 80 operates to move the loading

ring upwardly over the article support 29 at the loading station, -

to the position shown in broken lines in Fig. 3. As it does so,

the loading ring will draw the sock carried thereby upwardly over

the article support 29 in a rolling action. When the lo;ding

ring 83 returns downwardly the sock will remain on the article

support.

Operation of the apparatus is as follows. The motor

27 causes the carousel 23 to move so that each article support



the bottomof the article support. As the shaft 67 is extended ..the head 68
‘thereof will contact the inside of the toe of a sock on the article
support and push the sock off the article support (the article support has
previ ously been deflated at the unload station). Conpressed air is then
supplied over the other supply line 77 to cause the unload cylinder 66 to
w t hdraw the shaft 67 back into the interior to the article support 29.

To | oad socks onto the article supports 29 at the |oading station 79,
before the socks are stepped through the four printing stations, sock

| oadi ng nmeans is provided as follows. An upright pneumatic cylinder 80 is
carried by the base frane 20. The shaft of the cylinder
80 carries a frane 81. The frame 81 nounts a horizontal Iy arranged
pneumatic cylinder 82. The shaft of the2eylinder 82 carries a bracket
including the circular loading ring 83. The cylinder 80 may be operated to
rai se the brd€k¥tered FFanciiiei FpdingFtakipn SaRtnte FF?@IE}B’:%’W fFaricn |

height ~ of th%e&?@st()fthtehg.ogé_% gclsetaﬁ 0rtS 20en 10 ¢hN8.BESLEdPLJ Nlccat ed

in-broken lines in Fig e cylinder 82 may be operated to nove the
| oadi ng ring &3bseusatdipritbiddestpasots,oramholimaly beokea lnhesiing Fi gs 3
and 6. Wien the |poading ring 83 is raised upwardly, it assei¥over

article supporft29Pht PHENEoSRATAGIOY AR TS0 SFERY c8nk v &h article

support 29 at ¢hbBeynilcRagh et dd,08s Lok MBltlivid Qﬂpb\%_a@uaghgﬁag 83k i n the
position shown in broken lines in Figs 3 and le in this position,
thereon which has been printed approaches the unloading station

it is in its unexpanded state. The article support is deflated
prior to stepping from the last printing station, as will be
described. Immediately after each article support. 29 carrying
a sock which has been printed arrives at the unloading étation
78, the pneumatic supply unload arm 74 is caused, for example by
solenoid or pneumatic control, to move to supply air to cause the
unload cylinder 66 to operate to push the sock off the article
support, the shaft of the unload cylinder then withdrawing, as
described previously. The empty article support 29 is then moved
in the next step of the carousel to the loading station. As each
article support 29 approaches the loading station from the
unloading station, a sock to be printed is loaded onto the
article support, as described previously. That article support
and the sqqk thereon is then stepped through the four printing

stations and then after printing to the unload station.

After each step of the machine, printing is carried out
simultaneously at each of the four printing stations. The
sequence of printing operations.is as follows. Immediately after
one step .of the machine the apparaﬁus is in the position shown
in Fig. 3. The four patterns 38 are suspended from the spraying
and scavenging cylinders B54. The article supports 29 are
deflated. First, the motor 48 drives the spray frame 44 upwards

carrying the four patterns 38 over the article supports, one at
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a sock is placed through the loading ring 83 so that it hangs inside out
downwardly fromthe loading ring, with the top of the sock over the

| oading ring. The loading ring 83 is then caused to nove inwardly to the
position shown in hard outline in Figs 3 and 6, for exanple under control
of an operators foot pedal, prior to an article support 29 approaching the
| oadi ng station. Wen the nmachine steps and an article support 29
approaches the |oading station, the cylinder 80 operates to nove the

| oading ring upwardly over the article support 29 at the |oading station,
to the position shown in broken lines in Fig. 3. As it does so, the

| oading ring will draw the sock carried thereby upwardly over the article
support 29 in a rolling action. Wen the loading ring 83 returns
downwardly the sock will remain on the arijcle support.

Operation of the apparatus is as follows. The notor 27 causes the carousel

23 to npve soeablatofeddl aqnm' (plrén’si;p;pgltations. When the patterns 38 are

-20- is step fron1t oad statjo irst to the r|nt| st,ation
nearest the |§ggl fa{}"l ?lrtl§ "Iﬁ’@ﬂrﬁ Eﬁ Becfe ebh"tr(? Eg‘b‘&éauent_
printing statirogs,4 amllef ERe Ipatiord Re URbWAGND, rohat bk thdl hPg QReration

the carousel steps continuously. At the unloading station, as each article
support 29 ha?PP@P%& §§cﬁlgtl7éreeh ighisghphisest Beeﬁﬂqgﬂﬁntkﬁjﬂ&pprE%ﬂﬂﬂés t he

R L ko AT EET N
descri bed. | anpshratseby e teedpamc&hean:‘esﬂnensum&ﬁ:‘iné’_& WakbypHgss the
socks on the article supports tightly against the interior of the
patterns. Néxt, the motor 48 operates to carry the spray frame
and spraying and scavenging chambers 54 downwardly to return them
to the their lowermost position of Fig. 3. The patterns 38
remain on the article supports 29 however. As the spraying and
scavenging chambers move downwardly, dye is sprayed from the
spray nozzle 56 of each spraying and scavenging chémber over the
pattern and sock on each article support. At the commencement
of spraying the pneumatic ram 62 of each spraying and scavenging
chamber is operated to move the vacuum head 57 of each spraying
and scavenging chamber to the position shown in hard outline in
Fig. 10, so that the blade 59 contacts the pattern to remove
excess dye immediately after spraying as deséribed previously.
Also, the motors 42 for the article supports at the four spray
stations are caused to operate to rotate the article supports and
socks and patterns thereon during spraying. In Fig. 4 the spray
frame 44 carrying the spraying and scavenging chambers 54 is
shown partway down during spraying. When the spray frame 44 and
spraying and scavenging chambers 54 have traversed downw;rdly
over the entire length of the articie supports 29 and socks and
patterns thereon, spraying ceases. The patterns 38 remain on the
article supports 29 because they are held thereon by the
expansion of the article supports, and also to assist, by -the pin

40 engaging into the top member 31 of each article support (see



a sock which has been printed arrives at the unloading station 78, the
~pneumati c supply unload arm 74 is caused, for exanple by solenoid or
pneumatic control, to nove to supply air to cause the wunload cylinder 66
to operate to push the sock off the article support, the shaft of the

unl oad cylinder then withdraw ng, as described previously. The enpty
article support 29 is then noved in the next step of the carousel to the

| oadi ng station. As each article support 29 approaches the |oading station
fromthe unloading station, a sock to be printed is | oaded onto the
article support, as described previously. That article support and the
sock thereon is then stepped through the four printing stations and then

after printing to the unload station. After each step of the
machine, printing is carried out sinulf{gneously at each of the four
printing stations. The sequence of printing operations is as follows.

| medi at el y afrtigs 7 ané Ht.erhef mdthe 4smthemeetrdrseappiareat ion carryinghicheposi ti on '
shown in Fig. 3. The four patterns 38 are suspended fromthe sgra ing and

scavengi ng cyl|3Prg8rrams,44 and, spraying) and f5ARTHIE NI e ATPETS R PAEEJP First

the motor 48 qjjlyegnd hetSPTA%ubp M ® Gt HPWARHSagaGar F¥RILthdS fBPRodat terns
38 over the article supports, Onhe at

-21- each of posétigur Fhenartiglst supronss Afrertbehedgfdated e 38atrthe ful |y
over the articl & su\PA%grts 2% and tggcks therg on asesshgm in Fiig. aAh (one
such pattern iB2TERGRNh *PuTTS) 2ABHLE BOET TheY aPFHEI RS PEEhpSr PP RY f°Y) air
i's supplied tca¥Padithgt RahBalfs ag4.l Cl €he SHPRAT 143 11L. tHRKI reSepRESa®d t0 the
interior of the article :
- .carrying the spray frame 44 and spraying and scavenging chambers

54 and patterns 38 carried thereby downwardly to their lowermost

position in Fig. 3. To ensure that no pattern is left on an

article support 29, in the preferred form machine a flat pin 87

is slidably mounted under control of a small solenoid (not shown) -

in the top of each spraying and scavenging chamber 54. The flat

pin 87 is caused to move inwardly to engage a slot formed in the

top of each pattern ring 39, as shown in broken lines in Fig. 8.

This ensures that when the spraying and scavenging chamber begins

to move downwardly, it takes the pattern 38 with it. Once the

spray frame 44 again reaches its lowermost position in Fig. 3,

the éarousel steps onwardly, carrying each article support 29 and

the sock thereon but not the patﬁérn, to the next printing

station, or else in the case of the fourth printing station, to

the unloading station.

Prior to removal at the unloading station the sock may,
for example, pass through a hot air or steam blast to cure or
partially cure the colouring agent on the sock. I; an
alternative embodiment steam used to inflate the article supports
29 could also warm the socks to fix the colour, or small electric
heating elements could be embedded beneath the surface of the

-éupports.
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supports 29 to expand the resilient coverings 33 to press the socks on the
article supports tightly against the interior of the patterns. Next, the
notor 48 operates-to carry the spray frane and spraying and scavengi ng
chanmbers 54 downwardly to return them to the their |owernost position of
Fig. 3. The patterns 38 remain on the article supports 29 however. As

t he "sprayi ng and scavengi ng chanbers nove dowiwardly, dye is sprayed from
the spray nozzle 56 of each spraying and scavengi ng *chanbér over the
pattern and sock on each article support. At the conmencenent of spraying
the pneumatic ram 62 of each spraying and scavengi ng chanber is operated
to nove the vacuum head 57 of each spraying and scavenging chanber to the
position shown in hard outline in Fig. 10, so that the blade.59 contacts
the pattern to renove excess dye i mredi apely after spraying as described
previously. Also, the nmotors 42 for the article supports at the four spray
stations are caused toCepeycdtef the sbepned egerabiaen of ¢hs mopbines tlmhghsocks

and patterns there dyrin raying,.ln.Fig. .4 the spray frane 4
carrying the stglr%anfﬁ g g-:;’l'd °gc§\%eﬂé#°r?g4%t%%ér tBg sPEaY s‘{fgéﬁ Par W%\)?%down
during sprayi nge Méwirst b2 &fifayg fdoBeidht ointhe SPEYINGupFEltSCaY LRGUNT
chanbers 54 have traversed downwardly over the entire length of the
article supporfst@® Rpsamabik sYsifps pax tigfpstindethoprtiptayupgorteadl8s. The

patterns 38 renmi BONtifg i Wntbes SYRRRALS 38 Decalserthgy e peld

t hereon by the ex%ansi o% of trllle ar%?e supports,a}%atél dbgl g% ‘%3’ é)gsfst, by
the pin 40 emgatphlg imiczophereiseopr neaierol3lsysteach sachi al esushHppakb (see
'._22_ controls the spray heads 56, the solenoid 62 controliing the

vacuum heads 57, and other functional aspects of the apparatusz

Description of Second Preferred Embodiment

Fig. 12 shows another preferred form of apparatus of
the invention which comprises a chain or simil;r conveyor system
90 as the apparatus conveyor means, instead of a rotating
carousel as in Figs 3 to 12. The conveyor 90 carries article

supports 91 through junctions 92.

The article supports 91 are of a similar structure to
those of the apparatus of Figs 3 to 12, comprising a cover of a
resilient mé%grial such as rubber or a similar synthetic material
over an internal frame. Each of the supports 91 is expandable
by inflation from within over a pneumatic control linel(not

shown) . T-

In this preferred form the apparatus comprises a number
of scavenging chambers 93 below the article supports 91, o;e at
each of four printing stations. Eéch scavenging chamber 93 is
a generally upright cylinder in shape open at the top. Four
patterns 94 are'éach a sliding fit one in each scavenging chamber
93, so that each pattern 94 may move in and out.of its scavenging

chamber 93 during operation of the machine, in the direction of
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Figs 7-and 8). The notor 48 then reverses direction carrying the spray
frame 44 and spraying and scavengi ng chanbers 54 back up over the article
supports until they again reach their topnost position. The article
supports are then deflated so that the patterns 38 are again taken up by
their respective spraying and scavengi ng chanbers 54. The notor 48 is
then reversed to carrying the spray frame 44 and spraying and scavengi ng
chanbers 54 and patterns 38 carried thereby downwardly to their | owernost
position in Fig. 3. To ensure that no pattern is left on an article
support 29, in the preferred formnmachine a flat pin 87 1is slidably
nmount ed under control of a small solenoid {not shown) in the top of each
sprayi ng and scavengi ng chanber 54. The flat pin 87 is caused to nove
inwardly to engage a sl ot forned in the_iop of each pattern ring 39, as
shown in broken lines in Fig. 8. This ensures that when the spraying and -
scavengi ng cha#f5er bhégiFig- ?:b- nEARd BefieRartl §s RrrietkEy atherpahterm 38 with

it. Once the §50€v§.¥c1'f [#d 0 s 4:45 a].gc?c{ %frgéq‘ggl%aﬂltcso:! ?ﬁg{{g&tc ntdI gbd n Fi g.

3, -. the carousel steps onwar d y, carrying each ar sup and the
sock t her eon bihe -rotratéemepat tler sucho thhe BeXiead i printgngstsaatm e el se in

the case of the fo rth _printi station t he unl gadi ng statijon.
Prior to renoVArBEe% RE TR B%Ggﬁ dzf.taﬁadﬁettﬁ’é RAFERTIEG, OutF B %ExiPHf%e, pass

through a hot waer the&t,eﬁmobh%tretsge&sa% SaveR@idd 8hdnberCtii € thheig.
colouring agent on the sock. In an alternative enbodi nent steam

used to inflatle tthe @etterns sppore sshopg peptly adudo afarthet reagerddnat o fi x
t he col our, or ectric heating elenments could be enbedded beneath

the surface of the sdpports.

In operation of the machine, when positioned over a
scavenging chamber 93 one of the article supports 91 is aligned
therewith. The cylinder 96 is operated to raise its pattern over
the article support 91 above and the sock cargied thereby,
entering the article support and sock into the pattern. The
article support 91 is then caused to ekpand to press the sock
tightly against the interior of the pattern 94. The pattern may
rotate with the support under control of the drive of the motors
87. Each pattefn'94 is rotatably carried by its arm 95 in a
circular bearing arrangement 98, solthat at each printing station

as the article support 91 rotates the pattern 94 rotates with it.

ééray heads 99 are provided at each printing station.
In the preferred form apparatus shown, each printing station has
three spray heads and each spray head 99 is carried by an upright
arm 100 which in turn forms the shaft of.a pneumatic or hydraulic
cylinder 101. The cylinders 101 may be operated to rais; and
lower the spray heads as the support]article/pattern are rotated,
to spray the dye through the pattern onto the article. Vacuum
ducts 106 remove overspray. In an alternative arrangement one
or more rollers or sets of dye applying bristles contacting the

patterns 94 could be used instead of spray heads for example.



- 23 - . -~ Control of the stepped operation of the machine through
-the notor 27, of the notor 48 driving the spray frane 44, and of t he
notors 42 driving rotation of the article supports 29, and of the
pneumatic systens for inflating the article supports 29 and operating the
unl oad cylinders 66 etc may be by way of a suitable mcroprocessor

control system Such a such also controls the spray heads 56, the
sol enoid 62 controlling the vacuum heads 57, and other functional aspects
of the apparatus. Descri ption of Second Preferred Enbodi nent

Fig. 12 shows another preferred form of apparatus of the invention which
conprises a chain or simlar conveyor system 90 as the apparatus.conveyor
means, instead of a rotating carousel as in Figs 3 to 12. The conveyor 90
carries article supports 91 through jung$ions 92. The article
supports 91 are of a simlar structure to those of the apparatus of Figs 3
to 12, conprising a co¥éf kRdang rdationfempatsesi al 1deRT &7 indeerl®r a

simlar synt heotfi))g/l:lf%ttﬁ.gi Ifalrﬁegvcﬁram@ee%%gﬁnale framg. &aoh-of 9t1h§T§a&ports 91

i s-expandabl e 0 romw thin over a pneunatic control |ine (not
shown) . expansionl,NwhidhSiprief enredakoied bher pppatativsor dypraslds a
nunber of scavengi ng chanbers 93 bel ow the article supports 91, qne at

each of four gt Phy other FBRsI0ELIRN BRRRSTEFHY OnaAbet ¢ f8veh YYéneral Iy
upright cylindegLgaifly Shapgaaresh at {ih8chods by QUL x RALHRS NS I41ankecach a

sliding fit one in each scavengi ng chanber “93, so that each pattern 94 may
move in and owt sofkiiss pdecedigridp cuhaenyar tBS ldading cypbudsri dA2 ofithhe
machine, in tigied££§ﬂgg ggecggck at the top of the loading cylinder and the

body of the sock over the exterior of the ioading cylinder.

After each step of the machine an article support 91 carrying a

sock which has passed through all of the printing stations

approaches unloading station 104 before the loading station. The

article support 91 is unexpanded and the printed sock is removed

therefrom. The sock may be removed at the unloading station by

hand or by a device 105 which clamps the toe of the sock apd

pulls it off, or by an internal arm within each article support

which pushes the sock off as in the apparatus of Figs 3 to 12.

The machine then steps on a further step. At the
loading station, at each step of the machine the ram 103 operates
to push the loading cylinder 102 with a sock thereon upwards and .
over a support 91 above from which a printed sock has just been
removed at the unloading station, as it does so pushing the sock
on the loading cylinder right side out over the support. The ram
103 then withdraws the loading cylinder 102 and the machine sfeps
on, following which an operator may place a further sock onég'the
loading cylinder and so forth. As ﬁhe machine steps, each newly

loaded sock is passed through each of the four printing stations

where it is subjected to printing operations.
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-24- arrow J in Firg. 12" "Each pattern 94 is carried by an upright arm 95
which fornms the rod of a pneumatic or hydraulic cylinder 96. The.
arrangenent is such that at each printing station the cylinder 96 may be
caused to raise the pattern 94 out of or lower the patterninto its
respective scavengi ng chanber 93. In Fig. 12 the patterns 94 are shown
partly out of the scavenging chanbers 93. In operation of the
machi ne, when positioned over a scavenging chanber 93 one of the article
supports 91 is aligned therewith. The'cylinder 96 is operated to raise its
pattern over the article support 91 above and the sock carried thereby,
entering the article support and sock into the pattern. The article
support 91 is then caused to expand to press the sock tightly against the
interior of the pattern 94. The pattern nay rotate with the support under
control of the drive of the motors 97. ~“Each pattern 94 is rotatably
carried by its arm 95 iIm eitheirr thd appdedusngf aigafgendnto®df Bigy.t hat at
each printing station, .as the ,article support 91 rotates the pattern 94
fotates with ifach PrAnting seatich pay agalyie SRICHF SUFTk PRELFTR CLERERSB i nt i ng

station. In tfe tpael£1e6d far BhaRRAEATUES 8 WAL 1 :18AGHa B dnat £HG-3haLd on has
three spray heads and each spray head 99 is carried by an upright arm 100

which in turn #8bkeitaedourast andforandiséupatitiesnest gtnmenge| Lesteayl ¢hderr 101.
The cylinders %tq-jnt ant(.)i.gl?é aatne SEJQrJt%IsSgF aa'x% ilm(?g\ﬁioglhr%as%a% Il?lﬁlads as
the support/article/pattern are rotated, 0 spfay e dye throug The
pattern onto ttimnafbuc|@inVhsilglations to print socks with more than four

colours and/or patterns, or less than four printing stations.

A single colour or single pattern machine would require a minimum

of only one printing station. Any arrangement of one or more

printing stations with any required number of loading and

unloading stations is possible.

As indicated previously, the dye or colouring agent may
be applied by roller instead of spraying. A roller for example
formed of sponge or the like, may contact the exterior surface

' of the pattern on an article support carrying a textile article
as shown. The roller rotates with the article support and the
rollér is sufficiently spongy that the roller méterial will
contact the textile article on the article support through the
apertures in the pattern to apply the colour agent or dye.

Vacuum ducts may be provided to remove dye spun from the roller

as it rotates at speed during operation. "-

The patterns may be in the form of rigid perforated
cylinders, formed of metal such ag stainless steel for ex;;gle.
Alternatively the pattern cylinders could be formed of perforated
plastic material. The patterns need not necessarily be rigid,

but could comprise cylinders of plastic mesh for example. The

article supports may be expanded pneumatically or by steam as



ducts 106 renpbve overspray. . In an alternative arrangement one or nore
rollers or sets of dye applying bristles contacting the patterns 94 could
be used instead of spray heads for exanple.

- 25- The | oadi ng station conprises a |oading cylinder 102 of
slightly larger dianeter than the article supports 91 before expansion,
which is in turn carried by a pneumatic or hydraulic ram 103. The ram 103
may be operated to raise and | ower the |oading cylinder 102 as indicated
by arrow Kin Fig. 12. In use a sock is placed inside out over the |oading
cylinder 102 wth the toe of the sock at the top of the |oading cylinder
and the body of the sock over the exterior of the l|oading cylinder. After
each step of the machine an article support 91 carrying a sock which has
passed through all of the printing st&t+ons approaches unl oadi ng station
104 before the loading station. The article support 91 is unexpanded and
the printed sor¥ersed chwved mecheniafaldm okhby sagkotttey bearscman®Gragt b he

unl oadi ng station b nd or by a device 105 which clanps the toe of the
sock and pul I%Valrlt a%f"feﬁﬁo?s b‘i?’léﬁdflrﬁa r 7955 HB% t hi n each article support

whi ch pushes the sock off as in the apparatus of Figs 3 to 12.
The machine then steps on a further step. At the |oading station, at
each step of the nachi & vHe pPamerascipfedathed the ipushtidmeptoddiesgarcyl i nder

g e
pushi ng the sasktiomldle bom@inng sydh RdeBoddsgBt St @Bt hoviRkyt hepgdipport .
The ram invention is not limited to the printing or colouring'of socks .
or items of hosiery however. To print trousers or pants for
example, each trouser leqg could be printed on the apparatus of
the invention individually before being joined together to form
a pair of trousers. Alternatively an inverted Y-shaped support
could carry a complete pair of trousers inseréing each leg into
a separate pattern and scavenging chamber at each printing
station. For articles of more complex shape, such as sweaters,
a support in the shape of the sweater, with a complementary
pattern, could be used. Alternatively, if only the body and
sleeves of the sweater are to be patterned, cylindrical supports
and-patterns of appropriate sizes, may be used. Flat sections

of material may be printed by being wrapped around the article

supports which could be horizontally oriented.

The foregoing describes the invention generally and by
way of example to preferred embodiments. Alterations and
modifications as will be apparent to those skilled in the art are
intended to be incorporated within the scope hereof as de%ined

in the claims.
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103 then wi t hdraws "t he | oading cylinder 102 and the nachine steps on,
foll owi ng which an operator may place a further sock onto the T oaTh‘ng
cylinder and so forth. As the machi ne steps, each nevvl

passed t hrough each of the four printing stations wherE, ted to
printing operations. Mar atus
of Figs 3 to 12 or of Fig. 13, each printing station may apply our
and/or pattern different to that applied at the other three printing
stations to produce a nulti-coloured and/or nulti-patterned garnent.
Instead of four printing stations an apparatus of the-invention nmay_ have

nore than four printing stations to print socks Wthlﬂ'e than four -

col ours and/or patterns, or less than four printing st ﬂﬂ”u,mml"n'r

colour or single pattern machine would r®quire a mni
printing station. Any arrangenent of one or nore prlntlng Stalidhs™ith
any required 5% of |oading and unloading stations is possible.

As indicated previously, &szesqyerogr asgi}gu ﬁﬁ?g‘%"?‘oﬁ?% $ hendBRld;6d by

rol-l er instead of sprayi ng Aroller of sponge~or the
i ke, may contcadout e textile ertisulefacenpufsinhenpatiny a tertHie articlee
support carryin atextile article hwn The roller rotates with the

article supporf’ggn%f' PRETC T SEBROT s (ggl"f El”é?fﬂgy SRRt P8 PReViASA er

material Wil yieRMRCL: thget s)@gﬁthee@e&ﬂﬁgoehé Res Bt k6! e %BBP&Y& ihhrough
the apertures in the pattern to apply the col our agent or dye.
overlying relationship about the article on the support (29),

., causing the article support (29) to expand the press the textile .
article tightly against the interior of the pattern (38),
applying a colouring agent to the article through the pattern
(38), and subsequently contracting the article. support (29) and

removing the pattern (38) and article.

2. A process as claimed in claim 1, wherein the article
support (29) is caused to expand sufficiently to stretch open the
weave or knit of the textile article in pressing the article

against the pattern (38).

3. =~ A process as claimed in either one of claims 1 and 2,
wherein.the textile article is a tubular article or a tubular

part of a textile article.

4. A process as claimed in claim 3, wherein the textile
article is an item of hosiery.

5. Apparatus for patterning textile articles, comprEing
an article support (29) of a shape whereby a textile article to
the printed may be entered.over the support (29), a pattern (38)
and means for bringing the pattern (38) into overlying
relationship about the article eh the support (29), and means for

causing the support (29) to expand to press the article tightly



Vacuum ducts may be provided to renove dye spun fromthe roller as it
.rotates at speed during operation. The—patterns—ay be in the
formof rigid perforated cylinders, formed of neyglgRtitis Been Riphicdd €SS
steel for exanple. Alternatively the pattern cyli : formed of
perforated plastic material. The patterns need noﬂmﬂamﬁauﬂlﬁme rigid,
but. coul d conprise cylinders of plastic nesh for e ! ticle
supports may be expanded pneumatically or by steam as

-27- referred to, or mechanically, or by any other neans, and may be

oval as well as cylindrical as descri bed. It wll be
appreciated that the invention provides an I mpr d process
for colouring textile articles and particul arl ymﬂmmnmmﬂm”m socks or
items of hosiery. The invention is _not limted*tofthe printing or

col ouring. of socks or items of hosiery however. To print trousers or

pants for eXaqginet ©RCPatiHSeIs) egtioukEe hatpeimt esl) 0rnt hteaappesmt us of

the invention individually before being joined together to form a pair of
trousers. AltefRRIFIVE|Y HHOPRASr ety -tshiPeaiigper throughuthe GaLEG ™

coripl ete pair ﬁ{? trousers inserting each leg into a separate pattern and

scavengi ng cha ér at each printing station. For articles of nore conpl ex
shape, such as sweaters, a support in the shape of the sweater, with a

conpl ement ary pattern, could be used.., . Alternatively, if only the body
and sleeves ®f the sAEBRPEI*U3 8S t“g“aﬁﬂe‘baﬁ"t 5&?@1? W‘?’%&Fi'&%ﬁ P§¥lbf)’8}ts

(38) is a generally annular pattern and the article support (29)
. is a generally cylindrical support expandable to press the

textile article against the interior of the annular pattern.

7. Apparatus as claimed in claim 6 wherein the exterior
of the article support is composed of a resiliently expandable

rubber or synthetic material (33).

8. Apparatus as claimed in claim 7, wherein the article
support is inflatable to cause the article support to expand or
comprises within the article support a mechanism for pressing the

sides of the support outwardly to expand the support from within.

9. Apparatus for applying a pattern in contrasting colour
to textile articles, comprising conveyor means (23) carrying a
multiple number of generally cylindrical article supports (29)
of a complementary shape for each receiving a textile article
over the article supports, a multiple number of printing stations
(54) each comprising a generally tubular pattern (38) and means
(56) to apply the colou;ing-agent onto a textile article tﬁ;;ugh
the pattern (38) with the conveyor means (23} arranged to move
the article supports (29) to and from the printing stationms,
means (44) movably mounting the pattern or the article support
for movement relative to one another to enter the article.support

(29) and a textile:.article thereon into the pattern (38) for



and patterns of appropriate sizes, may be used. Flat_sectjons _ of

-material may be printed by being w apped around th [ 'S

whi ch coul d be horizontally oriented. zFﬂ D)
to ,’-:

the invention generally and by way of exanple
enbodi nent s. Alterations and nodifications as L afulie
those skilled in the art are intended to be incorporatéd within the scope
hereof as defined in the clains. e

28 CLAI M5 1. A process for

applying a pattern in a contrasting colour to texti”ﬂl ) rising
entering a textile article onto an article support, ﬂ”mlmm%{mﬁfn
provided with one or nore apertures defining the desidn tto se a ed in
overlying relationship about the articke on the support, causing the
article support to expand and press the textile article ti ght | y agai nst

the interior FFipHNPHACEerR, T8pYithG FEHFSUrTREOHgel® )t 4 Eh&eXE S ¢l e

through the pattecrfl 206 +SUDSRQUENT Y ) GRRLE 464 LB, NendbLid @ oS4ARQt and
removing the pattern and article. = 2. A process as clained in claiml,

wher ei n t he aredarbl ersigdpostppartcdd8pdte hexparparblen saff fa ciaddt pyittoingt ret ch

open the weave or.knit of the textile arficle in pressing.the art:!'cle

agai nst the pattetdF 8. PERSpr 5Bes £TEECLT aidfBH"T éﬁ?hé?a%ﬁﬁnof(c%)ai ms 1
and 2, wherei ueReoile@Xid [ abid Gl bst@ernt Uh) dbeAriHeCkex®i edaktiilear part
of atextile article. 4. A process as clained in claim3, wherein the
textile articlderirng gyiptism.of hosiery. 5. Appar atus for patterning
textile articles, conprising an article support of a shape -whereby a
textile article to be printed nmay be entered over the support, a pattern
and neans foriobringi ngpgdiatpat her Blaided Awerdigingsy elvBét«dmshitp aladut t he
article on the _support, and neans for causi ng)the support to expand to

press the art PEFB-HIGRERY Agdrhbithe REtIRI dPR) Wit MPHRHe T9aPtet rfoTand
means for apploykgs g GALOMF NG GGk O H1C B! Lokt IEONID Lhe-RAt tern.

6. Apparatus as clained 1n claim’5, erein the pattern is a generally
annul ar patt erintocihd gdteeant(i36) ysmppaytthespattgendkdl) loreecytiendriicdle support
expandabl e to press the textile , .

support (29) for printing and for removing the pattern (38) from

the article support after printing, and wherein each printing

station (54) comprises scavenging means (59,60) to scavenge

colouring agent remaining on the pattern (38) after removal from

the article support (29) and textile article, for use in printing

of a subsequent textile article.

11. Apparatus as claimed in claim 10, wherein at each
printing station (54) the pattern (38) is rotatably-mounted, and
wherein the apparatus comprises motor means (42) for rotating the
article support (29) and textile article and pattern (38) held T-
thereon relative to spray means (56) for applying colouring agent

by spraying onto the textile article.

12. Apparatus for applying a multicolour contrasting
pattern to generally textile articles, comprising a series of
printing stations (54), conveyor means (23) carrying a multiple
number of generally cylindrical article supports (28) of a

complementary shape for each receiving a textile article over the



-~

article against the interior of the annul-ar patter#: -——Apparatus as
+claimed in claim6 wherein the exterior of the art his ShestHapBeeh Repdaced-onposed
of a resiliently expandabl e rubber or synthetic mat i paratus
as claimed in claim?7, wherein the article support i 0 cause
the article support- to expand or conprises within th I upport a
mechani smfor pressing the sides of the support outwardly to.expand the

support from within. 29
9. Apparatus for applying a pattern-in contrasting—-colour—to-textite

articles, conprising conveyor neans carrying a nul ti [
of -generally cylindrical article supports of a co ﬂ m’&u)ﬂlfor
each to receive a textile article over the article e pl e

nunber of printing stations each conprising a generally tubular pattern and

neans to apply a col ouring .agent onto the textile article,through the
pattern wi !to E ¥ﬁ%9°rgoﬁ\78‘§/%}g°lﬁg%st°aﬂn§n68§ PE VR e © r'?‘ihsl BE 8rts to

and fromthe peddildnBO(sut)atiOREch pFRAEGBYARLY (HAYNS igagetdiayPaidakl Or the
article support for novenent relative to one another to enter the article

support and t hetteset (3% - areang| @44t)wwvebfﬁymwot5meﬂpaptﬂeﬁf%nf 0¥8) e¥ithei ng and
to remove the,ardlgl Eu&%’o‘)&or&g ”ﬁor_; ‘r%igl !e{tlgntarztellgl:?vg rt%moLQeaQ 8" Roaf ter

printing, and-neans to tause eac cl'e support to expan en at a said
printing staenter tihe pressld beppirti (Cl9¢ agas nektilwapaidlerthesabhiiatent|ly to
hold the pattern over the_ textile article during printing. 10. par at us
as clai med i n*®% BTG whitleidndaitoe ZEFOYS i TG AGEETLe iYRPYHe Pt érd is

movabl y nount eddiqe SALREL MG ohedtdtitelf (SUPRGELr PREntdoet 1 df 8E tdache
thereon into the pattern by noving the pattern over the article support

for printing an frointémpvstagithe(5patteens {FOmtcheprply i td ea suppdiie after

printing, and wherein each printing statio cQnpri ses, scavengi ng _neans to
scavenge col off FifdeateAt S+ Ehar HiHlg SPPeRE (gat)t%’ﬁuﬁl? 581 Ei"é?ﬁﬁg‘hl(%ﬁom t he

article suppogtcaBdrimXhitse 8ktd €bEoud _QBnﬂ'}:%_%tiﬂfli Rbi tHel Beh i HYRREqUENT
textile article. 11. Apparatus as clained in claim210, wherein at each

printing statfemtieleap@npther iof thowxinbing abalited, (did wherein the
apparatus conprises notor nmeans for rotating the article support and
textile article and pattern held thereon relative to spray neans for

appl yi ng col ousj ng agetppabytsPeaydra@medtian thgint X} ivheraid itheeartit2e

Apparatus for applying a multicol our contrasting pattern to generally

textil e supports (29) are carried from above by the conveyor means (23)
and the apparatus comprises means .(44) for movement of the
pattern at each printing station below said conveyor (23)

upwardly over an article support (29) to enter the pattern (38)

‘onto the article support (29) for printing and removal.

14. Apparatus as claimed in claim 12, wherein the apparatus
also comprises means (42) for rotational movement of the article
support (29) and textile article and pattern (38) carried thereon
and the means (56) to apply colouring agent to the textile
article through the pattern at least one relative to the other
at each printing station (54) during application of the coléa;ing

agent.

15, Apparatus as claimed in claim 13, wherein the conveyor
‘means (23) rotatably mounts the article supports (29) for

rotation of same relative to spray means (56) to apply colouring



articles, conprising a series of printing stations, conveyor neans carrying
a nultiple nunber of generally cylindrical article supports of a

conpl ementary shape for each receiving a textile article over the support
sequentially to one and then another of the printing stations, at each
printing station a generally tubular pattern, neans novably

30. nmounting the pattern or the article support for novenent relative to
one another to enter the article support and a textile article thereon
into the pattern and to renove the article support and textile article
fromthe patteern after printing, and at each said printing station neans
to apply to a textile article on a said article support through said
pattern a colouring agent of a colour contrasting to the col ouring agent
applied at another of the printing stgtions. 13. Apparatus as clained in
claim12, wherein the article supports are carried from above by the
conveyor neansigent bhespqRydrat ostacdipr itsatilrearsity soveardnprdntinge
pattern at each rinti station bel ow said conveyor upwardly over an
article support ?H“‘éﬁégf the pattern onto the article support for printing
and renoval . 14. Apparatus as clainmed in claim 12, wherein the apparatus
al so conprises neans for rotational novenent of the article support and
textile article and pattern carried thereon and the neans to apply
colouring agent to the textile article through the pattern at |east one
relative to the other at each printing station during application of the
colouring agent. 15. Apparatus as clained in claim13, wherein the
conveyor mneans rotatably nounts the article supports for rotation of sane
relative to spray neans to apply colouring agent by spraying onto the
textile article at each printing station.
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