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Figure 1 having a foamdistribution chanber that nmeasured 2 inches w de, 2
i nches high and 9 ildaches | ong and astbam applicati on chanber that measured
thfz sanme but contaijped an adjuster 1(a) that was 0.75 inch w de and tapered
rdIy [err] resul'ting in a nozzle orifice opening about 1 4916 inch,
exhl bi t B} appieachpsd inQtion @f BSGsEd © tEaQy pErb@SEbstrie sdcaby 4 ©xtilé N i nches of
wat er fabwher Y: N WQ\hemsanﬂ pawarmlea pt ¢rowpéweﬂqgadlth@0qf me\ﬁmccbna! he taper varied

ab&?sve caﬂggme re&r rg]?:o\l/n 1on a wa er rﬁn or wat I. \%glﬁs g'a ‘b egé? OZS the fabric.
| N2l gt aBRC@feneh QUEBHRANL. annhiv AGIER Y dyeds pit ok lﬁﬁh@fatf'r‘rc dye, of the
was h- \wesidingt dgedt meFHiteas agmodr floorescere| Hr@lﬁ"enerThIe:lefidﬁm Mﬁt&r a@pd i ed

65/ 35/n W ‘é@f fltcetsf%‘ﬁna geat fdalla ipgong emﬂnute and at an

acy of MVELIMENE TR S L9 ?sagixag aps%ﬁm,a&mg; g

f or mulogé i0Q plvfh@ﬁﬁn@dl(maﬂﬁ :rejn eGbmflofat thibydramy

and haflthe magaimi diehmsi ¢ lm\flncillrﬁ@Essgﬁly:d}irgermentmeseﬂ wzserahlew@hhdvme bel ow. Degree
Of Taﬁglalatmg energy cqsfsg r'gp ? pf natural gas and other fuels this is a disi
vantage since less energy ls requl red to dry the fdbélﬁ f%r further and subsequent

Sg) treatment of the foam treated substrate. 55 55
4 35 In the use of the foam applicator head ot this invention a functional treating formulation
35 1.0 or composition containing the functignal Fagent that is to be added to the fabrigs ggm
0 in a foaming apparatus. The ter ?1 functional treating composition or variants thereof is 40 The
0

this d llc ton to.define g formulated ¢ osition containing a reactive or functional
APgAT Hkgn ke 1 1V B pbiOls sBdraleGudhSE B fabAc brlsaAdr teiipa QHERISd SYPSt rat e such
as a tpeystcall oe chca:bml ProPErtythEro1- memnmsnreaﬂmg cpaprasm,ond galdedrto or wood veneer,

wi th @rffuesrthe foe g Lﬂi?b%q tem;%ubwem ‘é‘htge fo gpr PHEROTS !t ‘§/“‘ otﬂnl n their

{reat A AN S S e et 1 g
C%m0$¢rtﬁrMCm@d VR EE PEIDIHoIvA Gndiaadiffdrent GPEY dr rﬁ?@mﬁm&dvhlla@l‘& 85 45 latex, a
fabric softener. a lubricant, a hand bU|Ider a dye or pignment for colorlng
the fabric, a sizing agent. a whitening agent or fluorescent brightener, a
bl each, a binder for a non-woven fabric, a scouring agent. a radiation
curabl e or polynerizabl e nononmer or



pol ymer or oligoner. or any other material that is normally used or applied
to a fabric or 50 simlar substrate. As previouslv indicated, use of the
apparatus of this invention permts 50 one to apply the functional or
treating chemcal in the formof a froth or foamto the surface of the

mat eri al without enploying unnecessarily |arge quantities of water. In view
of the escal ating energy costs and linmted supplies of natural gas and
other fuels this is a distinct advantage since |less energy is required to @
dry the fabric for further and subsequent 55 treatnment of the foamtreated
substrate. . 2 478 55 _In the use of tHe
foam applicator head of this invention a. funct ional treating fornulation or
conposi tion cont afheicogpdshien f iNbd fopnalf arfeages theh Radveyed tb chdoRam AggIRatoPhdale
fabric i s foamed Wheredti tuamerr @ efaqswf th pesstile elatmalumtsm)biateatede'HMmgner
conposi tion or vaﬁ‘ ‘f}‘;g‘e EDB?“S eé'e ‘ieﬁ“t ﬁ?tﬁnﬁlggf‘t‘@hft"f Emf°t‘bd bytipn o

bric, een oun manner i

formul at ed COMPOSHhLGThaE Bl @t@awoana tﬁ@?tg R 3;‘5153 e é‘fﬁ SapEhe
that is used to tr® foan BaslE gehd se‘dmat(ﬁarﬁdmhlyasmablé fnl géne@dting dP@des, which

i npart a desirédege teprsist af a mechanicaliagititor sapab Dtlrlraeme,ttsled qﬂ'&nee@ of a gas,

functional treati$ ﬁ @lﬁ‘tlj‘lg le‘é‘ﬁ"é;:gs Stt “%%‘t}l thf’@(%‘ ﬁ.ﬂ Bt 0

the substrateyi tg reaae?.s& thE b u BUbBIEUiZe ahdthe S tnﬂwo ﬁafﬁt%' o

t he foam ng agentaf ttfetfmm are lrap ortahefmtmall‘he\tﬁnt diengtya:gnerahgeffmﬁeoosaad 3@tdnep

additives. as |decﬁ1r efeealyafiem | %tthé’?céfn@ et i 0 éﬁg@ft&& set forth
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different types akdn 6AdTHE kt?lnﬂhdtéﬁ @V&érﬁlﬂ PlBm thiee to fo minutes. e is
1 581 478 . The foam densny and foan%}:lalf -life are determt&d'bh eladiogp spsmﬁadcmtum% fof lhhe
formof a foam ilgam ugt
transferred to t tfe%ﬁe i ! 28 ‘&'Fpeaj,mfa{iéta“?ﬁt“&"% the ‘%ﬁsfted
The manner i naghi CHrok @ adtGeldSodrrl’ amn )ed’nﬁeidlufne dnd@hd 1@vh ldensiipbethée plecirsor

critical for uni flisuen. dteélnuqrbulvmewhrehwotdd tdvel dngibelf ef the totahwejght efthe foaminithe hato
the manner in whl"é' h‘éfcaéi“ I{&F’ fpam t‘?éfdge is thedime for this yolume of Higuidto collectipjthe

bubbl e size, and lf"hrﬁe ®hiA Blbldsite Rimeafifed AATAARFIEoRbHPtak WPk Bflicator nozzle and 5
The foamis uaglal i yetgranirexd dy echting) theommsldn @flal yicrascapd gi:hb gidé Wmﬂg:efnmi Fldcing 25

devi ces, which gét Erst,fthI‘ﬁ)1 619n@|°§3t5009¢ ecglide pyg| did Xi ng
g e P

nmetered quantiti ol Et i on
containing the fun 6rf' nungtoa@&attmcsﬁdm@mfea sdu E@tmlmﬁt taen i ed
to the fabri c3andof(b9lph1@n5tqonlged e avexdge bebblegdiznefas aige inlmm.fisbehdsearmingd by hendo
that the density @4%e foam its average bubble size and the stability or
foamhalf-life 10 of the foamare pnp fslANL; .9‘3 ars; The 0a psity can

range from 0.005 t0AQerdgegBaBIPERe €Ery DI 1 gram per
cc. The foams3§eneral |y have an average bubbl sP eB”8f’eT’rom about 0.05 t®s

0.5 milinmeters ing Qg 36 Ja'?cl a8 e BEm'cBntdn 4 Rofll S in
di ameter. The foagufia %ﬁm O o e rﬂ@lghge&b?& Vreftr Byttt o"t%t&gg
fromthree to forne'yceml ttmtfers‘tlonal chemical at a concentratibn ¢hfeo dmmﬁmnﬁlvte}ghapmlce oam
e o e e AL B LS LT el 0
| aboratory gradu mfe'f‘heéégcaﬁ %fyan@ rﬁ)@@l ir\-ﬁﬁﬁg ntata
cylinder can be L@ﬁdmrdehefmmamtmtm M@bm péice themﬁmamﬂefabtymemcay utioder

and cal cul ati n ttad. Ceﬁt‘tfrﬁhetth@lwm ngyign s Htﬂgeseﬂtlpesefio% ever. ithe
cylinder. 20 45 gggg} ga 5%%1?’ g;;,ggﬂg %‘fggfl;,gftaafra SPTRECY AR L HECK B wrtS
density of the prenu thin |, GhOEan ds f PR ach ! dgBmR With Gl PRUbE casial
one- hal f of the tloviag tiveiclgindctepibtics hmeiroaefmendetsheaed; yThen chewpositonc &| foahet mda The

foam hal f-1if opYfatiqna 'T"GS 2pPRTaLus i Prgpse @ foan B "Pba"é‘ eft

pot o of 't he Sy ST A SO °°mp?§é£§uié£2§ LR -
foam taken at themapphdredt rthidGranhe tasre ifrodicsd 6@daai Raving dhdoyesiedipdensig dnbie
under si de-of a m%Use?ga%(Paettswlasmnttenm]nltt\hesctthemrdwnt‘e fotm atjepmoorAst in piderdp de
on'The m erosconeteeibR B ol FalbetbaEhrenibuin it bl SO
phot ogr aphi ng”1t @bst@f th econ ar ol

(Regi stered Trade l\vasrka)nvcafrmnmatoa-amgagnon‘hmgagdnanonrfcaaﬁneﬁmdncthe éthylaw axidea of

t he photomi cr ogrg"zy S NE erd‘ﬁé mn%‘f H¥eiF mta'@f F‘t‘ 1059I i de
area of 6.77 %6‘“ a aeéh ﬁe'tl& ? e oxi the ﬁedr lﬁlf@@b oé'sga %6416 Téae
aver age bubbl e dI@Fﬂbhat’onﬁlniﬂteldlltoﬁﬂnmdléi\ toRenthd QIk@ yeit 1R alk JDgre6Rdsi ON:

2 (6.77)(Liquid fi)a;gné%lbtlo 2EU%mtalt5?en2§;vtt in 8% adducts cméla ; nBabdbit 20 8 ztemt Qarr]
retrera rom ano eth
No. of Bubbles P Y ut ' to eneevywme in feé'g%(%ug’ Q‘e‘ﬁe cﬁ)assofused

alkanolaml 1es such as t fattV aci noe olamni
for produci nges hefrdthiagn debiiis 3 Mhel orddl bf RElfcRiccindie mﬂ: e Uisodiym N-_ 65
concentration of about 2 to 5 wei ght percent. preferably from 0.4 to 2

wei ght percent; the functional chemcal at a concentration of from about 5
to 75 wei ght percent, 40 preferably from 10 to 60 wei ght percent. this
be| ng dependent “upon the partlcul ar 40 functi onal chem cal be| ng errpl oved
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concentration of fromabout 0.001 to 5 weight percent or nore, preferably
fromabout 0.01 to 1.0 weight percent of the total conposition when the
wetting agent is used. However, it 45 need not al ways be present and can
i n some instances be conpletely absent when the 45 foam ng agent supplies
sufficient wetting action. As a frothing agent, one can use any surface
tive agent which wll produce a foam having the characteristics herein
@ore descri bed. The conposition is foanmed in a conventional foan ng

paratus to produce a foam usf )f or any-inert gaseous material. 50
The——ar%nt—e#—gas—phatq—s—used_ggﬁﬁam_t_he conposition is ‘generfal |y about 5

times the 50 volune of the liquid corrpositlon that is to be foamed and can
be as otmdhcyaslfczwnmenestmodmmrs (11Deltcembbxyethnl)mlcbc&demlam&;suchhaée is pr oduced a
“tfh"és "&% S‘éillyli‘l OSWWE .tioetyll ar conponent s

te io
used 3 otf: K %%@z N 9,;' SRR oam v ch
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and p eNautyl tdhevaapqs) joc altel sndlivf sdlthchaled] stexlyladimethyl lﬁ!ﬁzyl lagmoninmt i onaI chemi cal
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i nearseeamgmafsafm paficaibr fsamaalbm,c x@a{ﬁk@e@*&a& 1o Ge BiBseet fiy! eneoxy
uni t s. wipehewit petlyinguly methabdmtotlfsﬁrea@a@@reﬁblhty)k mmeforeywithnet fsaning drhe nol equl e.
One 60treatl B Arcarso et hy de adducts of the Linear primar

y
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t et r asiaporiant i(a&l;t?tedﬂeeﬁl’ebexwef e kndNnOptysick® aydhiidbds O iCaIbARke, di anyl ester
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di oct yPre3 nt;gg g foam %j‘f?cﬂ?f‘ d a‘a“ct? n foyp t%ﬂ‘féseﬁs itheedesired addi tion to
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sur f aciaBtdwak erbfuﬁee&“ftcar@ Ing”‘rehe f oani ng
agent for a particular fornmul atlon care nmust be exercised to use those

10 which will not undu }ij @H;;vvlth the dther reactants present or
inf@rfere with t_‘hgs[g f treating pr ocess As previously 4hdicated a
wetting agent 13k %%

t 8na| Fy pre enc'tI n its presence is needed to
produce a foam of the ng and wetting properties with 15
sufgl cient stability t

g foam generator to the applicator
no The 15 f oans are sem stabl e and fast wetting and ar® pr oduced
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25¢p & th h Ydpe step. In
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adduct of 6 noles of ethvlene oxide with trinmethyl nonanol the adducts of
about 7 or 9 35 nol es of ethvlene oxide with the mxed [err] to [err]
| i near secondary al cohols or with the [err] 35 to [err] primary al cohol s.

the adduct of 9 noles of ethylene oxi-de w th nonylphenol: the silicone

wetting agents of the structure 40 [err]

40 wherein n has a value of 5 to 25. mhas a value of 3 to 10, p has a

value of 6 to 20 and Ris alkyl of | to 6 carbon atons: also useful are the
commercially avail abl e fluorocarbon wetting agents such as the known @
perfluoroal kylated surfactants. 50 Thé8lat®unt of such wetting agent to

be added to prOV|de for the fast breaking and rapid 50 absorption

properties wll vahyioahdREslidiiBihebPSiinit MPenPias Lan Gk LA to¥phly 2 RS ABENY: relidat €d,
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| ndex 40755), Phthal ocyani ne Bl ue 15 (Col or | ndex 74160) si zes such as

pol yvi nyl al cohol, corn starch; whitening agents such as

4-met hyl - 7- det hyl am nocounar i ne; bI eaches such as SOdI um hypochl or| te,
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| ates; radiation curable nononmers and oligonmers such as 2-hydroxyet hyl
acryl ate, neopentyl glycol diacrylate. pentaerythritol triacrylate,
i sodecyl acrylate, acrylated epoxi- 35 di zed soybean or linseed oil;

antistatic agents such as ethoxylated stearyl am nes; soil or 35 stain
rel ease agents such as acrylic polynmers and fluorocarbon enul sions. The
oam conpositions applied wwth the foam applicator head of this invention
" prepared by m xi ng the sel ected functional chem cal. foam ng agent,
tting agent and water, vvlth ot her conventi-onal agents nor mal 'y present,
' a ] 378 . 3 i &1 d viscosity
of fromO0.5 to 75 cps preferably froml to 50 cps at 40 25C. The manner
of  PIRRA ikl EodeRETH Bhnk HMdrakbel bt nfh§BE BLlirPRMalACPRFchicE tHaar functional or
t r eatBOTYvH2A apyilyify 6 dain ta itk substraer hhedheer sbsaved b iy such édtahas prepar i ng
corrpom mayrbtaicoYHnaYensmige orrren®91l patiera Cff’&& Fh?t“ll haf th WteaT'éS Wmor mal |y enpl oyed
1 PP PRt T T S mgrbuﬁé Fltilgee the foan s
convey AV, 54 amoll 1314e! dpp e S urface of the
subsisiitairste. Equation I indicates the amount of lquld formulated condgwsition pe@ckddn ng The foam a

met eicetic fghneri myNt?f the formulation is introduced to the foaner and foaned.

The foamng step is controlled b?/ adj usting the volune of airjg ntroduced to
e foamer and the roptatipn=r of the rotor in the foaner. The

rotor's rotation rate plays an i B'rtant role in-produci ng a foamthat wll

have vi.ously defin bubb | f-1if The rel ative
r?f;e qBi’““?‘éﬁBd‘Bﬂ‘te % "f°(5’P5ﬁ?q a(?ﬁllle%ﬁ%gieﬁ"bsgrgte " c{hf'fggt cerm ne B0 the density
of the foam These facts are B vyn to.those skilled |n the art. It has been
found that when the W dth\ar= ( ozzle orifice is of a dinmension
such that the machine contact ting equal to or less than the equilibrium
copt acty,d éyggolfsq,gwet he BdwidgCMbaingt: oam substrate conbi nation thgt is being
run, as defined by the equation MCT [err] 55 ECT. good application is
Chl eved. = substrate linear velocity (lme speed), ft/min 55 The nmachi ne
cont ac§'t| Ee Qt%ﬂ“ag%,"ﬂrrwtnﬁﬁ the anount of tine that any gi ven point
o§5the subs_lr Sty rEsdmsSpaYer the nozzle orifice during the agpplication of
f oam to, t he suotmhuratoe (SOTIIdQ cmsltq omé’a ®orteight of fysemi n seconds is equal to the
gap or Vori fi Cfeb%% firafenweight & By the speed of the fabric in inches

per sefondZ TREREHIT h@ifiﬁifﬁb&” fcgzttzller@lflceﬁ(}t abbreviated ECT. is the tine
requirpd fer dehgrysofhitiidati#t’t o absorb the foamat the rate theso 60 foamis

bei ng delivered to the applicator nozzle. Additional foamw |l be absorbed
by theTﬁupst rate w %ged ea(,zf oamis under pressure. Preferably, a slight
uni formpressure o 0 inches of water is maintained to control

uasform ty clurapppresatiimgl. |t has REICOZEIGH] WhhmgMen MCBS s greater
than ECT that non-uniform appli cat |Pm:ure %Iks‘m )n Qg’ffﬁ] wor ds, when 65
absorption rate is greater than thg;geptyerv rate 0 e foam uni form
application is no 65 8 581 478
840onger acHrgWédhkiedeeeveer, in somAAHsE 4é¥B8Tit may be desir4d to have MCT
great er thar:i‘earqreMERE%%pl{léﬁ ng the Atﬁ"Mnd 553 substrate. It has been
observed t hat I'ns Hces one nmay o ta| n an uneven stripe or random
p;gt ern acr asssilt heengttd{Grapf t he subs¥IMae186Zhis is of inter e;{t; for
exanpl e, when even dyeing is not desj barre or stri is sought. 5
The fol | owi NYEYGHti ons are usef ul q%‘F(g{gtlZﬂ%bﬁrl ng the amounts of fornul ated
5 conposition netered into the foameishing@®richiramduDtyingf foam to be applied
to the substrate. Equation | indicdiressduréd ambBnt of |iquid fs%r mul at ed

cofposi ti on Jmtered in cubic feet per i pyh ﬂ 1lglodel

[err] D-40 Reflec uatl on 11 indicates the
anount of foam applied to the substrate in cubl c feet per mnute: 1%

15 [err] 20 The synbol s have the foll ow ng neani ngs:

28°Vs = suRsirate |1 nGemen veleaaicePlyel icfiestamged), ft/nin [er?] = 1iquor
vol ume flow rate, ferr]/mn [err 10& foamvolume flowrate, [err]/imin 25
[err] = density of foam Ib/[err]

25 [err] = concentration. (solids) of liquor, %on weight of system]|[err]
= fabric substrate weight, Ib/[err] [err] = solids add-on to fabric, %
on weight of fibre [err] = w dth across treated substrate or nozzle
orifice, ft 30 [err] = density of liquid, 1b/[err]

30 The test procedures used were:



35 Dur abl e press rating AATCC 124-1967T; Washi ng

35 Procedure 11l ([err]); Drying Procedure A & B (Tunble and Line Dry) 40

Dry Winkle recovery AATCC 66- 1959T 40

Tear strength (El nendorf) ASTM D- 1424-59 Tensile strength (G ab)

ASTM D- 1862 45

45 Wash-wear AATCC 124-1967T Washing Procedure I11; —
Drying Procedure A and B 50 @
50 Yel | owness_ | ndex - Using a Hunterlab Mbdel D- 40

Ref | ect omet er”_55 1 581 4% een refl ect ance- Bl ue 9

refl ectance 55 Yel |l owness = 100 9

1 581 478 The following definitions appl to various comgony?t@ uﬁ&ﬂ llnqyl\é @ﬁnﬁfe@l nitions
apply to varrous conponents used in { he exanpl es:

1, 3- di net hyl ol - BN dr oxy- 2J}%ﬁlﬂétﬂplr%ﬁbxdf%%la@a@bdme545I%Jaqute¢usmlu-5

5 Softener | 4 -"a 30 wei'§ht percent aqueous enul sion of |ow density,

| ow nol ecul ar "wesqglehernodi f i ed -ppl3pendytt fteoenduebR0eMISSH of low densﬁ?dh’:@t of
m xed [err] toTerr] linear secopldaiday mgholnmhﬁed/vpblhetﬂyleniel es 10

of ethylene oxidg. . . 10 Vetting
Agent 11 ) I%i tjg/)%%‘lrr%% %Fmtlh e é\&%ﬂﬁ@g f)mt [?rCéﬁ llrfgr secondary alcohols w1th9mol

10
15 [err] 20 20 Wetting Agent |11 -
adduct of mi xed Wetting Agews Iler r-Jsilpianeaf tlwevengastyucakecohol s with 12 nol es 25
of ethyl ene oxi de. 25 Frot hing
Agent | - gtshyl ene oxi de addu CD-P | i near primary al cohol s havi ng
from 10 to 16 carbon atoms in t r?or ety, t hejadducts having from 1
to 50 ethyl eneoxy units (bgﬂég% gc_ul %

30 Frothing Agent 111 - uct [err] i near s é:CHﬁ&ary al cohol s
w th 12 nol egpgof et hyl ene oxi de Al fornmul ati on was 20
prepared by m xing the follow n Cé"@ rFeHo%‘c‘at't.q)hré"yver ght 35 percentage

anmount s i ndi cat ed: DVDHEU 20 81.2 40
Zinc nitrate. ent
| 0. 3 aget VIHEE S 1 20t of mia Gt Guimessenda iedh SR AIThiE

trace anmount of a red acid dve sufficient to tint the conposition so that
vi sual exam nat i brethidg dednt dr mt%hxlﬁﬂe Ejm F‘@attrf’ég’ ﬁzrd’ﬂb@rym&lgtﬂaé froffhe

formul ati on was foamed in an Ea ‘ﬂﬁ?’g@‘@a‘f‘w& gving from

rotor speed @o 410 rpns usi ng a suf i Cl ent VOl une O alr to pr oduce a f Oggn
havi ng a densi t yFokhifgDAgend 1078 agdweof kel ,i/G4ilideat sacondhytalcohwlsneith 12 edles of t he
foamer at a rate of 564 cc per SYfiE &xidfd 50 the pressure on the foaner
head was 16 psi gg. g foam was conveyed to an applicator nozzle and
uni formy apdsi ed A doiveatisn rWas.qRepafedabp@iihil Rl foRckifg /coMpdneits ShaRd waghtabesit
ni ne i nches wi depereeatageuaingreslindisated: ei ght ounces per square yard. The
fabric was travelling over the apgp, Pﬁ[%ttp nozzl e gt, a speed of 300 feet per
m nute and the add-on of foamfornu ion 55 to e fabric was 4.5 wei ght
percent. The 40oam was evenly and Zimi hionwl §0%ppl i etV.20 the 55 fabric and4@s
t he foam conposition contacted tt];e %brr C t{te bubtu £ burst, the
conposi tion was absorbed bv the fABFI'E Y the fabric was i medi at el y
essential ly dr y to the touch. ThaNttﬁﬁgatA@dufmbrr c ws then cured at [err]
for 3 minute?S it had a dry wrinkle recovery of [err] 45
The formulation” also contained a trace amoOunt of a red acid dye sufficient to tint the
composition so that visual examination of uniformity of application could be determined.
The formulation was foamed in an Ease-E-Foamer Model No. E1000 foamer at a rotor
. speed of 410 rpms using a sufficient volume of air to produce a foam having a density of
50  0.078 g/cc. The liquid formulation was fed to the foamer at a rate of 564 cc per minute and 50
the pressure on the foamer head was 16 psig. The foam was conveyed to an applicator
nozzle and uniformly applied to one surface of a 50/50 polyester/cotton sheeting about nine
inches wide that weighed about eight ounces per square yard. The fabric was travelling over
the applicator nozzle at a speed of 300 feet per minute and the add-on of foam formulation
55 to the fabric was 4.5 weight percent. The foam was evenly and uniformly applied to the 55
fabric and as the foam composition contacted the fabric the bubbles burst, the composition
was absorbed by the fabric and the fabric was immediately essentially dry to the touch. The
treated fabric was then cured at 340°F. for 3 minutes; it had a dry wrinkle recovery of 292°
and a tear strength of 2.997 grams, these properties on the untreated fabric were 215° and
60 3541 grams, respectively. 60
The equipment used in producing and applying the foam were the identified foamer;
suitable feed, take-up and guide roll means for the fabric; means for delivering the foam
from the foamer to the foam applicator head: and the foam applicator head. The foam
applicator head consisted of a lower foam distribution chamber with a foam applicator
65 chamber and nozzle mounted thereto above a foam distribution plate. The internal 65



and a tear strength of 2.997 grans, these properties on the untreated
fabric were [err] and 60 3,541 grans, respectively.

60 The equi pnment used in producing and applying the foamwere the
identified foanmer; suitable feed, take-up and guide roll nmeans for the
fabric; nmeans for delivering the foamfromthe foaner to the foam -

7 I cator head: and the foam applicator head. The foam applicator head
$i sted of a |l ower foamdistribution chanber with a foam applicator 65
per and nozzl e nount ed thergto above a foanldlstrlbutlon pl ate. The
nal— 65 1581478 d| nmensi ons
of the | ower foam distribution chanber were a |l ength of 9 inches, a width
of 2 idimdrsionsasithedoweifgdni ditfibutioh Bdatter warb @ Idagth@f Ofnchdd] Swidavgr f oam

di strii @Sl ap@a bﬂd‘rﬂ@é? in¢hgel The Dasy 8f thip @WetfpawélstelbutfooahHmhat Bdaog8ntrally ~

| ocat §fF A lll l?‘H 2mps dop Aving a row of
15 §0 %ﬂﬁnﬂ%b@%@tﬂe Jnea p‘.’éélﬁ%%f R Eﬁeﬁer&'&ﬁgﬁ{ﬁ“ &%% ¢ Above the 5
aa

di strltlmjbamn icatbcheadichad b ﬁel flo @2 mplps hmt:ﬂrefﬁditamhﬁlsut at,ended the full
9 |nc fh'e Ghit éf"; ﬁé’fﬁo‘&%&h% @a@%ﬁwme@d‘e linad'leaSOheT spacef 27'i nches

a 1
nehe ﬁg 570 e b ot el i e e RELIRAS R U of Terr]
SkAREWall 08 hNOWBOLT @ pdrinp %u 5’?‘? Wegn fe lips is
the f(mlfltea hstaraﬁ,TSomclcIwmbtapermghwampsdwaaarma@ﬁﬁdeeatlanpa sof(5°5 1 nch wi de and
had a nnegm& fm rlzqslfalnbnehm éber@ s)zr ﬁ@ecﬂ hmmg 25 inches wide
o e B AP R o an gl o
5 agfl dttme mheﬁmmonfﬂ; otCth ppﬁ@t AfbHRT emtapgring inward

t ovvar dwzdeh Bpsoofi the (Efelrraappehcﬂt(a ¢ ifially epmt ctmea@uumdeahr bpmﬁmexehor I zont al

pl ane.CONACty ﬁ@@gﬁgﬁe% A ggmw é}?ﬂ%gﬁggad ﬁﬁ“t aEafeiho nazrieer ed the | over
f 0am Qostie PehONe WMDY neatd rpou&ﬂ‘ Efe aa%g f#r eof, passed
thB@U@lﬂus‘mhﬁsthdlheﬁldQEanhhg erdcts:tnrml §cb§iﬂe o 6‘tttﬂe tr.’t@edfeﬁ»\ Furd pljocat i on

chanbdebritnd was 15 applied to the fabric at the orifice of the applicator
nozzl e, The Sfabric was drawn across the 15 nozzle lips of the foam

appl i cana rmhlﬁﬁgn wiiptdpadell YorR@mhgEt fol@wihd @mpBisehis@nidht Perdifhedshen contacting
thesdownstream |lip thereof at the indicated speed. As it m)vedzsacross t he
nozzle orifice and theDNEXFE 1ips the 88%m was applied to the surface of
the fabric at a slight ROt €30% essurleg%lt was uni formy absorbed by the
cotton fibers as established by X-ray 20 em ssion studi es and scanni ng
el 8tron m croscopi c eXattingatdennllbf t heO®feat ed and cured 20 3oabric.
Exanple 2 A formul ati opmwg RE&PE' ed COB%@I ning the foll owi ng conponents in
wei ght percent ages:

25 DIVDHleé llqmd formulatlon had a %hsxﬂp/on] Ticg/dd fandih @otal3fds of 43.5 wleigh®% 30

V‘éﬁ | eFams were produced Eommermally available Ease-E-Foamer operatirg(at Fr3sSt hi ng Agent

tOt al fgs ca rg%ﬁs&éhsxg}r?mgg ab LI aﬁ?gp]haéauae Q\%}l;ﬁidtoﬁhﬁfetgﬁcfign g/cc. and a

Olestel/E0H (MMBFEB P4 umed using a
corrrrern;rcadltlcytt Eabratlﬂ)et Eazsié-oEOF alirlltmgseats theﬁteéhl@hncpm at ratios of

1040 13“ qﬂ asv‘Eﬁ" W?ﬁf"aa? at eoﬂ's’l q.lﬁé f48am

ice eter me ance pomtb een an Tatw1 onf:ceo
appl i G& s s By THEEL bPhbz xbsn Bhnt' the surfaces
of thnmesjaﬁdzanmai tailekd izle orifb Rﬂlspmh/yﬁsﬁrﬂrtﬁalgcbddepl cEtahrWae A), a 50/50

sntbéimeé fwrﬂn{ Fmbvfm:ﬂ ating orailtmel opsovedb Hhaf fglfpare C) at an
adﬁyorﬁog)‘zf's ﬁggmdm%‘i‘féaﬁ Zlea ‘ﬁfi CEQP b{;%’té“?éﬁ%’e agghyide, 4% the fabric

ha
traygl SieSoriehd el At oM o ,%Q&j 58k tRSFdH e € over the

nozzl Enozzﬂfﬂor(frce tm@be mrdebwmmée tahge. ﬁad: aas@strpmrat»vabamxAﬁeu te€T and MCT at

fofip d“fr‘F?QSI %ﬂzcgla o3} inket and aipad dis 10&'/ y t he use of
nodd) Sl P S T R R S L LR ERE ey 2" R
t ese nmgzw 18ndlif éIQEbVVB h& ,in Wﬁith\/‘ﬁlﬂ aff@amnfbpl abn @ﬁméeram urifi@d i on was*
obt ai n@meﬂm@wumees hfw@dhO zlaomfn:gwmdrﬁﬂutmablnsafrdnto Weischad so observed
R EhA f%"‘l;’:? "*‘&?“M‘L‘:L erfw,é* ﬁfﬁwf‘i’;ﬁa}é‘gmma foegnd devel ops a
| RPuIRBY j@ted 3 Q)(ilx\% @sm tmggszf as a
changehe famk Inﬁmhﬁemam ﬁztcroﬂfofamrdembih@ Hotearmha pdzle(baharwn&teads d:qﬁﬁdol n th| s exanpl e
wer e d?‘ﬁ@k?‘&‘é‘t Weé "itha&ththwmqhaggévtg h@ml éi @u%'a |d be varied
On c

ovey 4 A 8355;{ .‘%&.P” Bk %%iﬁ‘in%‘*ﬁil 6%8“ bed in

Fi guregre%teir Eha%& @Hchds! D@rmgs ;ﬂ n@f mafd‘aaamhb bﬂ& R Tab AcSt rrbution
chanbem;h la)thSthe lfpstaeama owaitream @Mﬂ“fbk}’rOfS axamt@dhda rthh@ flbam di stri buti on

pl at e SgCen Taeioshaierne ot SCImIRter Head A had a
f oggn cﬁ,&ﬁg‘ ugté,g) th;é B B HERe DY IR i gshei ght by 3
i nches in wd oam app |ca i on chamber rreasurl ng 9 mcﬁes | ong by 3

i nches in hei ght W|th the nozzle orifice width adjustable to from 0.25 inch
to 3 inches. The foamdistribution plate had 17 holes. each [err] inch in
dianeter. In Application



55 Head B the foamdistribution chanber was 6 i nches wide and the foam

application chanber 55 could be adjusted to a nozzle orifice up to six

inches in width: this foam applicator head had the sane nunber and size of

foamdistribution holes. The nozzle orifice wdth was equal to the selected

adj usted wi dth of the application chanber and sel ection was nade by

adj usting the location of one of the nozzle lips, the two nozzle lips (i:;
17

formng two | ongitudinal sides of 60 the foam application chamnber.

Appl i cat or Heﬁd B was used when the orlflce wi dth was 60 greater than 3

i nches. During—app-cation-of the foamth3¥hdSfahric the fabric was in 11
contact with both the upstream and downstream nozzle |ips of the foam
applicator head. The cdmbiid iAnm0upser AvdooHphhe Atcdooifes Webantreated are
summari zed in the following table wherein the nozzle orifDsesitglgle width (in
inches) and water pressgyre (; in r hesi 65 hes of water)
are reported isn the follow n?]f)wgl e: g 8% ¥ (1)451 'OHE 65 135
1 581 478 B 14 (3/4) 172 (1) 3 (&B) Fabri o. 12\t 100 fpm

200 fpm , At 300 fpm < Foalvﬂlﬁrssity 19“:? )A1/2 ((11 24} ( - 1% s/ 8)1/4 (1/4)

3 (1/4) 0.12 5 (3/4)
0.12 C 102( 2) A WAQD) 14 2 Bay( 1 13/124(1 1/2) 0.042 10 10
A 1/4(1) 1/4 (2 1/4 31/4 §1 1/22\#
10 B 1/2 (3/2) B 1/2(32)2) 128 ¥4 (3 853/81) 899 C 34 (2
3/4 (1 5/8) 3C1/43(,41 34 0,08 § A3 Lhdy (3562) 11/2 (1
1/2) 4 (5/8)15 (2 a é 14 %)/4&(%/8) 1 1/%
(1 1/4) 4 ( ) AO 061/2011/2) 112 (1 1@) 4 (5/81L ( 2) 0.06 11/2 8
1/2) 4 (1/4) le 3 A,series of
fornul ati ons was pr epar ed dl%ﬂ% &r/zi)ng |n %él 1égunt of thi clggﬁer added. The
constant conpmnents in €he fiotaul ati oris1/2et a/2as 4f @l4) ows: BB6 20
DVDHEU Exa 81.2 25 Zinc
Nitrate. 30% erreéof?igrmulatlonsw ared dlffermg in thea ou#(;fttﬂl&gnéb‘gg&td Jl'llle
0.6 constant components in theaéé) r;i

Forrmul ati on Asid not contain any thi ckener and had a Brookfield viscosiby
of 5.2 cps at 35 [err]. Formul &#MBAEY cont ai ned8B2 1 percent hydroxyet hyl
cel lulose (which in a one percentz,3Rin@d Uhion hagy @ LVT Brookfield
viscosity of about 3.000 cps at [err] using a No. 3 spindle at 30 rpm and
had a Brookfi¥ d viscosity of 15 Wettipgs Agent[IHrr]. Fb¢ nul ati on C cont ai ned30
0.2 percent of the sane hydroxyet Xhm%eAéeH pse and, pad a Brookfield
viscosity of 30.4 cps at [err]. on D contalined (0.3 percent of the
sane hydroxyet hylFomeildtioh dsdid asrcotnaid aay wkeneBambliamaardohfueldclbensityofcsfz ®8atl cps

L e e e R e

the foans were ap f the séméhyaesxy&hi Jiupsd yrﬁlsﬂaﬂl’ Erﬁ&liﬂ@lﬂ vz O030pEdps et
cotton sheeting fZéi’Er FermwulafipreDfcortanedop Bptresmopf themedwéldxmdlsl Qslltrh)stand twmi & hat

d bed 49 kfield [Visc f 83f ? ul 4
bssgr : nghelsnandg n% l&lb thats (%?é o rlg(uﬁ&lgégzg ter/cﬁﬁgﬁ Oé{%slgzlig}.loté)k g?leei'ag)y

i nches. The nozz Ifaemcsr iThe foemmalslcﬁthh@ﬂ mSed milarng Irhavvucdenbea' h:eFxgunam Ith

di stribution g atf@mrfaan Mo el 'E gagg *iglr?glnc pﬁ e rﬂlvcvapﬁerc , rrd4
taper on e % JERHE 0 RS PR £ e e it
a fabric speed obnaf Qioby drpabzzmlm € 5UaTe sddxonvxehgmlcaﬁw )0 feét¥&er minute
uni formty of apphs emvmeln nms:snt?Zﬁmjurhbrmlf\mfmublmmmrvys AodddfoClormgitioss higo &hd
fair for for | achblﬂvq:)ands@ur for Yormulation D

50 Exanple 4% f ahmghialyi on was prepared containing the follow ng
conponent S: DVDHEW formulation was prepared 8dnt&nibp the following components:

55 Zinc Ntrate. 30% t Agent 111 (.6 60

Frot hi ng Age : VE E) ng) 81.2 60 The |iqui gs
formul ati on had a density of 1.18zigé 6GradGoe totalysolids content of 43.
wei ght

50

Wetting Agent 1ll 0.6
60 Frothing Agent 1 0.3 60

The liquid formulation had a density of 1.18 g/ce and a total solids content of 43.5 weight
percent. Foam was produced using the Ease-E-Foamer by feeding 188 cc per minute of the -
formulation into the foamer with sufficient air to produce a foam that had a density of 0.02

65  g/cc while operating the foamer at 410 rpm. The foam was applied to the surface of a 50/5(0 g5



percent. Foam was produced using the Ease-E-Foaner by feeding 188 cc per
m nute of the fornmulation into the foamer with sufficient air to produce a
foamthat had a density of 0.02 65 g/cc while operating the foaner at 410

rom The foamwas applied to the surface of a 50/50 65 12 _
1 581 478 12 pol yester/cotton
ting fabric at an add-on of 3 percent using the foam applicator head
ribed in Exanple 3 at a nozzle orifice wwdth of 1 3/16 inches and a
[efzr] inward taper on the downstream nozzle lip. Application to the fabric
t i d of 300 81 4%r ninute and a pressure dridp of 0.25
inch water pressure across the fabric. Good uniformapplication 5 was
achi epaykster/cotton sheeting fabric at an add-on of 3 percent using the foam applicator head

5 Exafigstribedinmmpladians nosele m’ﬁ%@%@r% indt axdaShigwarmaspern thai ng co nponent s:

and a pressure drop gf oss the fabric. Goo

10 i @kas Mhievat e, 0%'/35 tnch wateH. tting. Agent q‘fnllform ap

15 Frot hing Agent 1 0.3 This fornulation was foanmed in an

Ease- Wi th the rotor .aperating.at 410 rpmusing a fornil ation feed
of 564 1}:2“5'@{3"?’3 At Breﬁzﬂ‘égﬁ"'?%?‘f‘)%“ﬁfgog‘%"d‘lﬁ C"."Tgn‘i?gsf umes of air per 20 vol une
ofif ornul ation. The fcampprEMuced had giglensity of 0.078 g/cc.qgThis foam
was 20 applied to an 8 ounces per square yard, 50/50 pol yester/cotton
fabric sheeting at a f4Bf NEraHS8¢ of 3d0%feet per minute at an add-on rate
of 4.5 percent under tWgigaMBefaidi ti onggand using the foam applicator. head
deseribed in Exanple 4 at a nozzle orifice opening of [err] inghes.

Excel l ent uniformty wasthimgsdgeged. The Pessure drop across the fabric was

[err] ' }{L s _of . = . .
26 Al lSs S ol o e ke e i PR BT of 1 i no: 20
Lazgy| vﬂl}!aﬂgbfo%zm&n( The foaﬂ;AE)ro(tiiugg/qs (;Iad la dcﬁl7i&r dbfb)f.,Ogg g/;c. This foangaga_ls 20 30 Water
36. 4 BPP 1e4q€£ 8‘1 nERSN§F squpge yard, polyester/cotton fabrigshgeting at g T‘%:i ng Agent |11
d t te at - . ¢ ditions. : .
Being the foa,ﬁea%ﬁcaéé‘}‘&23&‘&%5&‘55%%%%&%%:@&3%%’i‘éﬂ"gg ing oz acetic acid

0.4 |
and f Qrrds. BReRenp LsitiiaRy whasistifed IThe @resvite dropaeroke it fabtSwas/mg t he

Ea2®e- Bchayapfevatani th the rotor operating at 340 rpm 40 25

40 Fo%r);r}lmple 6 A B Density. g/cc. 0. 03 0. 057
45 A dye formulation was prepdiéd Eontdidify th fBlowing: - S

45 Liquid feed to foaner. c/c mn 125 125 50 The

f o¥hs were applied leey! Qomeper eBW(Chot4est er @hdb-t o 65/ 35 pol yewst er/ cotton
sheeting 50 fabrigyysing the foam applicatgg,gead described in Exanple 3
with the nozzle orifice adjusted to a gap w dth between the upstream and
do&nstream nozzl e IWegtngofAgéht 8lli nch. The fabr@.€!was noving at a speed of 100
fe per mnute acr, . the nozzle orifice, c acting both li@ of the foam
appl i cat or head, tﬁ%ﬁlnﬁggegd@?on was 14 vvei(gmb'percent. 55 When

appl ymagpiFeasadfuste0 td Fewillie fracid @md fopod wespreducediesing diffsrenxffodnne nozzl e

ori f i densijes asingsthe HaseRddamgrt Mth thgaoen@paatdigrat 3¢ rpmt t ern was obt ai ned on
th¥® fabric. The fo as in the othgr exgnples. was uniformy 4pplied to
the fabric. |eaving the fabric essential y dry to the touch. After standing
for a period of tirMensityhecstri ped f&bB¥i cO.0&s heated at [err] for 3 mnutes
to, fix the dve. d e}?rlf_lqeefrin.niti on of the pattern was obtained. In a simlar
mafther, the 60 entdre fB0ric surface was dyes by renovi ng t e tape from
t he nozzle. Liquid feed t6@odneam A was used to apply a pattern to 65/35
pol yest er/ cot t on wictchminhe same foamppl i2ator head. A pattern effect was

at g(ﬁ i neﬂme.q zlrrRQ\$<eiret Jza:%lgig]i%algﬂ getrg:gpéglvegg}mq 6§/ 0 re!tgr}cgt?onq; E&'Pg and fabric,

the Staeiukingd adslied &6 EkDfbId diinCthe Adzzlengtificdamiexi ted from
t he or?djhstaﬂora(zzrzlveuh b F\&edfv{edltpareamsnd)dowtnlsteeaﬁvabzzlﬂipaef(ES inch.fToe m and eVen. and
i ing G spegsiro 'eﬁs_.,@@ i uéq%%r e ngixeqprifice, contacting «
g!sear bot lm?o?ghﬂepgfogg app??cfatotr ead, totaln‘\%'gt a _35& »\%s rTgiEwelght percent.
55 When applying Foam A to the 100 percent polyester, sections of the nozzle orifice were g5
blocked with tape and a striped pattern was obtained on the fabric. The foam, as in the
other examples. was uniformly applied to the fabric. leaving the fabric essentially dry to the
touch. After standing for a period of time. the striped fabric was heated at 420°F. for 3
minutes to fix the dye. Clear definition of the pattern was obtained. In a similar manner, the
60 entire fabric surface was dyes by removing the tape from the nozzle. 60
Foam A was used to apply a pattern to 65/35 polyester/cotton with the same foam
applicator head. A pattern effect was attained by positioning a stencil between the orifice
nozzle and fabric, the stencil moving at the same rate as the fabric, as the foam exited from
the orifice nozzle. The dved areas of the fabric were uniform and even. and clear definition
65 of the dyed areas was noted. 65
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13 Foam B was applied to 100 percent polyester in the sanme manner to

conpletely dye the fabric. Uniform application and even dyei ng were

observed. A section of the fabric was sprinkled wth water after the foam

was applied, the fabric taken up on a roll, stored about 48 hours, and the

dye was then fixed at about [err] for 3 mnutes a ra C
observed showi ng |ighter areas where-the water dropl et eﬂmﬂmﬂuwmf In

all instances g 5 scour after dye fixati on | reconmen L(VWHAT W CL

IS 1. A fo_am pplicator head conprising 1 ;5 ination, foamdistrj butl
chanber means havi ng foaminl et means connect ed thereto for effecting

transfer of foam f IFash BOARWISled IO BERLr: PalydtRAMSE Ak nivdhdd 1§ QAPletely dye the
di stri bufTon chantberic. téfosy appdieariodiagd evebdyéignwerk ab@rved 1A ssagmofahe fhris aasd

foam di stri bution lﬁl&lﬁﬁbwh rpdtey the fp Fgﬁ?@?%? rﬁa ham@rezrw#esémsdd as
oam o5t 11 but son Gt B LR s e B
ef fect novenent O#co Iogfmr dlSl@ &a,mnsh@arl nmeans to sal
foam appl i cati on chdﬁberWEe@InSI,M s%u f oam ap I | catl on chanber rreans

conpri si ng nozzle llp %‘Pé‘ﬁ lc r hepd comipgisi o8 Bhie a é’“ﬂ?“
distri buton_pjt e% SR oA ‘éff e gt b e
bei ng capabl e of Rfikg gag fadhphisl(v‘laﬁtidhﬂ:hﬂﬁbefr a sQEbli’ﬁ fo@m&plﬂid ﬁ) rcHdnﬁ)er means,

travel ling acr osssaetalfohnn@lzszrlbetlm |pfaiecdaavuml foamf ds@b@tmhhmberhemth emcéflesed

t o f ig f t
at eaCh end by en owe'n ans ﬂs%ndr[;?ars:a filca 1001 ¢ Ptran means iﬁgg& n%g‘galzzfc%lns exten(ﬁ’lg
claim1, whereisn 5@%@ B th blahd BObald ki Shstribkdtion VIR nela ozl Sfce., said 15
appl i cati on chanmbeszkeaific twing cﬁpa)b&cbfaffebung)zlzdheaneﬁ oof theeoa&dlou&ilﬂstﬁteafﬁellngO

posi tioned in sai dcreﬂqaﬁ%@pzzmwse ta adfspid charepgf msanveenelosed at ¢pch med by endovdlk i ce

width. 3. A foam dfiihi,cg %@ 4Gt ALTRE il Haifh! A1k ckin, BIELEIH: RS udinal
exterior |0n9|10Ud|wBl@s|of\er§) R o d;ﬁﬁgi’efi’iﬁeﬁﬂfmﬁile B St Infee d 20
and t he second expesitioped inoragi d:hauhbﬂameanaltd effet pijusinére o oheasozlzle oe:fléeewtdth

adj ust ment of the {i’g feanmn "Ea&?hm Rlaimpd in claim rl

claimed in claim ég‘é‘f ﬁhméﬁeﬂﬁ Huliin 'ﬁy‘@ﬁf ¥ W,dé%' Udﬁ']al“f és

f oam appl i catizs Ch et’i)armi Ratdf ReadRY Abiked S0clam I, vhedeinesoth ol rustdﬁgmduﬁf 25
the nozzle orifi ceral}ﬂqﬂtﬂq foasn apAlldaomhalppftrlrr@amsolre hesable ssasd aﬁfqtnaqiimsmeamf tisne

of claims 1 to 4 WAg f' o 1.cam Langt, (gm%ngﬂge ofle] ,.,q;gl S{HeRAIb QR
lipis from[err] (oo n%fe ﬁc@ﬂlf & YSh U3°Gal90°Areasurbd B the vertical
30 6. A foam ajpl ipad.or head as cIalmed |n claim5, wherein the inward 30

t aper angl e of the fd(gerS‘tnF g ?Cbasae @F‘?‘@rﬁeg% '@)“883 aeRls ofdha t he
Vor LT cal p ane. 7RO R i, e e T T S i

the inward taper aagdsee nbz R 101351 mealied a ﬂler\leﬂlcblsplﬁ'é measured fromthe
vertical plane35 358. A f8am Ap;ﬂoam lzepp bs datngd inlraa dnasf ddims hreed’ whereimghegwezleof 35

gl akn?oérr;[ gpgl :MSSEIQ quﬁ(ﬁ\;fﬁ @Olg(é;) 1ciltor heag alsB clalif 8 m ngt? wlheszrelfnrt e{n P'ogzlg' o;[rlp cie w1dtﬂCheS

y.;

wherein e orlm?lce
width is fromO0.5 ti0. OA7#bam mﬁﬂnmat&t)heaa zfswarmappl ang ainerof kiaintk R o 9] ’hdreal then
any one of cl at%rs mllltlpbﬂ@ of lS‘r'i1 ﬂ@mbe priafet Presenic] nté?“??f f pam 0
distribution cha §h1§5 ?%l; S,:ﬁzﬁ% she einbetore’ described with refeﬁﬂlciio A
f oam appl i cat or head su stantl y as dre described with reference
to and as illustrated in the accorrpa‘hylfn @M@ﬁﬁ)ﬂg& CON P. THOWPSON & CO. 45
Cooper s Bui | di%g. ‘(’jolz“"rrs Bs‘t‘;‘d‘"g 45 Church Street,

Li verpool L1 3AB. Chartered Patent Agerp};v%,po er%gg for Her Majesty's

Stationery Ofice, by Croydon Printi ipaicaep@myntlAgentsed, Croydon, Surrey,

1980. Publjshed by The Pat ent Ofi ce;—Z#—Seu—t—Wn—Bm | di ngs, Ldndon,
VC2A 1AY fromwhi Ch COpi €8 it e ot i oo sosion e e, ey, 1980

1 581 478 * which copies may be obinfd3 Foam B was applied to
100 percent polyester in the sane manner to conpletely dye the fabric.

Uni form application and even dyei ng were observed. A section of the fabric
was sprinkled with water after the foamwas applied, the fabric taken up on
a roll, stored about 48 hours, and the dye was then fixed at about [err].
for 3 mnutes, a random pattern was 5 observed showi ng |ighter areas
where the water droplets were deposited. In all instances a 5



( scour after dye fixation is reconnended mHAT ME CLAIM IS 1 A foam
applicator head conprising, in conbination, foamdistribution chanber means
havi ng foaminl et neans connected thereto for effecting transfer of foam
fromfoam 10 generating nmeans into said foamdistribution chanber .neans,.._....
foam di stribution plate 10 separating said foamdistribution chanber neans
from f oam appl i cati on chanber neans, said foamdistribution plate having
foam di stribution holes therethrough to effect novenent of foam from said (E
foanldlstrlbutlon chanber neans to said foam application chanber neans,
sai d foan]appLﬁpnfunn chanber nmeans conprilss8ng7sozzle |ips extendlng 15 43
angularux_fron1the pl ane of said foanldlstrlbutlon prateto def+re—a—rezze

S

orifice aid 15F39;§Ivg‘sg§&jl dtemgelm&%%%glg%{ée ef fecting application of

the foamto a subf@bricinifbma iof a sewed A

W?r tggom ¢tblydf'e tai d
chanber neans en sléeﬂ\arthwmfte heXablt taken or
head as cl ai ned i éYaéFh@ﬂtﬁiMd'atemleﬂmlF forcN@intisé |an do atte

of the foam appl il ;,mgr g err?féﬂﬁg % e pwates droplts weodepesited. Ilfllaﬂ:elstancesa

adj usters are ZOWTftWBr(Hdummal of"cﬁa jer means to effect adjustnent of

the nozzl e orificelwiftieam Bpplwatbn)bnMaqop-bnﬁregteﬁ chiEishtion, foadt! difibutibn ¢

wherein one ex@ergegé;? H:ﬁé;] to gt d ledtth@etbdtarcff gtrm&fekeﬂoghn a%ﬂpr

rreans is fixed arsdpdrit ﬁlggﬁgm t&m J"]mgin‘g}js Rk (g S,l Osmndlilabltbn splntas 10
effect adj ust reewt foam dlbtebmmzbleteonav g&nhblf'g g pplgatio {}} Chagaber means,

holes ere

or head JROVEmEnL At papfrem sgidnfdam ebu):on cbmﬁar AR Itb Ofid E“,q
walTs of the %%;m%q ;ﬁgﬂé Eﬁ@ smbingnslaleamaste

adj ustment of t helomlﬁm’ifEe ®é|h§ J:afpebl é{ﬂﬁﬁﬂ A g"f% sald 1
claimed in any or"l‘ém?ffsatsillmzmoniﬂcteomof/\kmf &ia ealnEl WRidded SO é'?}ddf“‘

downst r eam nozzl &P fro err], to 90 rreasured fromthe vert | ca
3 59\ fo%m applrlpa r hezld as claimed in claim 1, wherein both exterior longltudmal

pl ane. 20  walls of the f li
30 6. A foam applppsitiined m%i’&fﬁé’ %H:}:Baién g{é%‘f‘;aﬁsﬁ f[l{ﬁ:i é{ @,fenort @aw @re 20
taper angle of th Pﬂdlmtwdzzdaclmmedusdﬁ. éﬁ, [Bﬁé Jnr om

the vertical pl ar,yﬁ,t,t’aeb% sﬁpj’ﬁ aneevs 'h@@d aadsthekeaonmwltenar lﬁﬁ@ﬂuﬂih wall is
wherein the |Zﬂ/vard4tapfb5maupgc§top ;L i s 85 nmeasured

Wisth.
fromthe verticawa O%appllcauSn cleri‘b&aﬂaaap Infood w er llgéé F}r” lpﬁ%'b‘d ﬁ' a?\§/
one of claims 1 f lfﬁ] ht he zzle 35 OI‘IfICf:qIWIdthIS
inches. 9. A foagapap 1cggtt mgig F‘&‘F ny ene pixdlaimg 1 tovh wherein tmehﬁwmzzl e
orifice widthGsp n@mgg 5to 0 | nc(f'uZIe fg s K°'f‘3§rﬁ°a9|8‘bmeﬁsa{eerfr%m vasical
clained in any o of\ fe4fmnrbcalortlloaceas claineiddi Elaitn 52 whélein (Bihtdrd kdpes :«;nél %5:{.‘206‘

€.

di stribution cha @E)"EOQ vté%rll?l fr %épl&gs measured from the vertical plan
Ead 33 i iy e phere

f oam appl i cat or Beasr as Efe vertlca i;'l iped tanen dngle of teence
to and as il |3¥str &t ed foam hds;ﬂacamaawam{ilﬂgd Q?raa, fcl 'Fm THRYER N ngo ‘35

45 onﬁce Wldth is from 0.1 to 6 inch€poper s Bu|
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