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sat ur at elit, oriosifiee ol‘rnh ecppplicatim @mzaieC Tt ols ohsmbd/uhm;fomncbatimﬁofnmbl e feature of

Cogpone L BN éﬁﬁ”ﬁ?ﬂ%‘ﬁﬁﬁ I o Gt 1 on

applal baak of fomfzzAd 86n-Miform aprlicatd>nGA dlee mrwcm tresuftt er iate drying,
cur i ng d’{hemakesu.qpn@olewnstseam livhéfrthe hmh<=86r mzdad!doﬁot tduck thenvent ion. This

n (éﬁl p 1 d le

ITU| t I pl r1c ou € S als adm rbon umforlm cat?%n ﬁeeﬁg When t he Separ ate

Lrgat me Rbapdftioh UM U] QE EF tHeket deffﬁrmw § uafiGmnOt Gpnpat i bl e
eacabpltchdimromuie faim td ce fatﬁacstxbmw\mmh best ®e actomplished ®hdne préSent in a

si ngl e foathnlipsaafi e applizator nozzle Wﬂ'@ reeferably dn sontact\withe thetfakrict oaned for nul ati on

has beef"Siifiey, ﬁ'{,’ggﬁlygﬁfﬁfe °"’f%‘ %quéﬁmﬁﬂg té"&rw theadi ati on treat ed

de ndent BOfS lowjng €quations are Qsefind tminin un?s fqo uae Obj ectlve sought .
sepereett Mot BLGUEA LA B G L il o055t e souont
appl i ed substige.SE§uation orlndxéatsaﬁhe bmoempasmind mrmmmeuommabﬂgmor | oni zi ng

r adi at i oetergdninzntyic ifeet penmisutany of t he known thermal or 65 radi ation
treatnments pertinent to the particular fornulation can be enployed. 65




8 1,585, 874

8 Thus, for drylng or thernal _cure one can use |nfrared Ianps hot gases,
ovens, hes : 3 aTalvy= . : S —radi-
curing one can use uItra vi ol et rad|at|on, ganna radlatlon eIectron beam

radi ation, or simlar conventional neans, whether inerted or not. 5 :

The rate of f oam conposi ti on uptake by the substrate.is influenced by the i:

5 foam prop&rties, the weight, and construction of the substrate, the
initial degree of dryness of the substratelgm-,nhe degree of hydrophilicitgy
of the substrate.—ThUS, e maturar T Oers=sSuciT a5, Wool, COLtON O 1 11nen
are known to be rrorelhydrophl lic than gre € ¥6XWHA he synthetic fibers such
as pol yester. Hence, these natural fibers ca e, absorb nore gf the
foaned fornul ation and still maintain an essentially dry-to-the- 10 touch
feel. It has also be@ﬂ“%baélrlo@dit%shhﬁtaﬂwhfezftfqmeavph@-tmtsvb#gﬂem qubisfeepiegrt i ng
of | ocalized areas of™€ substrate resul t& n}gratl on of the treating

f oam corrpos\f"tl on out#ard towards the e il e-wetted or post-wetted
regions, while the non-wetted regi ons w1 deeg)eani formy without mgration.
Wth a dye- 15 cont gi ni ng am co[rosi t| on th| s techni que produces
washed- out pattérns Si rai\T stra lt,;—:‘% ed by tie-dyeing
procedures w thout the vlg o(ta,l.meeﬂ trra partl cularly

unexpect ed and unobvi ou‘é,r;lfoggdao eiloy t‘ahaft’/mine foam was absorbed by the
substrate at a, api d r afrefs s the 20
desired amount '8f foarre,;;l' ‘f&iﬁﬁtaﬂ (ﬁfly%p%f hquf)rplf o“c'f nd eggtsédfséﬁpgn thin a 10
period of 20 a fracti oc)_mhdsaadﬂ&aoodubsgaae’,{aw;onvwdidht of subsmté) han 0. 05
second. Equal |y unexpec ﬂ? uﬁ&fe rtngzgle Qfg(ﬁ{’ffbam coul d be applied
evenly across the entir B‘s)’t?ra\'f‘g‘d projuipted E’@P’é‘é?“ erns. In a typical ‘

enbodi ment t he 18qui prentheltqBiPmeR kel ifi EXupids 1@hd PEDALIREPSHan Oakes MixdfEMB&It O 15
convey the substrat eNoc4MHAf admcqtqd foraofioumn applicatof headoT'Qakesd is b FraglpMark.cA or

25 nozzle, a reservofietef d‘gzgp }c r@'ﬁ}g@&gﬂe&tfﬂvmltaﬁ%memeémﬁ
foam generating meanSVHE ﬁa,;‘i S RO IS, oL aa: hesKCME B
means to conveyot he ﬁﬂlanbﬁ offabop nbm,tmdm(bz oet,lsam ttesundatigightod hbdut head zo_

and nozzl é and take-f f'r\‘!ﬁ“h "%gfggﬁm é@lm qh:ﬁgjmkga%q\z a’gﬁégg:

treat or cure the folft MouF}?
fing f ﬂidrcﬂ:ﬂﬁiﬁﬁt ﬁb@ﬂtﬂ dt&lf'—iﬁ Wwidth. t he

n-.

radi ati on gener at i NQglf etlérilRe ru
f oam appl i‘cat or25nozzlrethmmrtpuledmstmbemshaﬂ helgbi off bau;sl fsineh;s '[419 llbhoﬁthmhs ual 25

observation could bet i al

anqgd c, Ty
coul d be used. In a B:Wﬁ s gi%ﬂll%aﬁmﬁ‘ﬁii%é’%‘fﬁ‘éﬁamb T eéft?‘i‘;'(l}é& .ﬂ‘ aliig Use

of a fabric as the 35bout 1zsubst.s a’hdr,esa a comd licaow ehg om tiahgatar Of f

roll across var3lous atmllw Hed Withaambphwl 'bsq ti orso
was applied to one o h gﬁ;"{ ﬁ “ée‘ﬁ Eg,dd%ﬁb a‘;ngﬁ nt act
with the nozzl e of Mfltﬁp or 1 r| ¢ Was then c ect ed
at a take-up roll. As t&bcohawmtmgvlasncbhnselyaeﬁnmdaoss the foam appli cat or

nozzl e, the foamed functional treating composition cane igto contact 40
?ﬂ 1 @H[;oam ent er ed age chanber via
ase

with it and was absorbed by the

the foam 40 injset pointin _ tedfromthef pl i cator
head via the appl i cator !3'3 gj?) PTT was deposj Tetf %83)3t he
fabric. The foam was produced by fOld:;n g a a(efll-ig tly of the

functi onaI treating conposition M rcl aI ly availa 4 oaner and
conveying“the formed fqg, f 45 the applicator head by
sui t abl e conveyi ng rreansmté&gp'toggiu?egglmg&g‘{r}\?gr ed the chanber 45 via the foam

inlet point and filled it, focWrieidé®covesy d| Mmcehéd—bm'ﬁre it entered the
slit or ofifice of the appl ic eel'fs“ﬁwhh‘s 9t hat uniform
coating of thegyoamonto the fylhlivos tra§ S4wed when both lips 40
of the applicator nozzle were preferably mwaarﬁgereécewrémtmnﬁabrl c. If the
first or upstreamlip did not {{?chtéch 50 eedilabﬁrmdB foam woul d tend to
bui I d up behind the appli cat or f H¥3¢sgindex, ps;%”#i: °'l bank of foam and
non-uni form appl i cation and penetration woul'd often result When t he second
or downstream|ip of the applicator noGmkerdieclantelBluewdlactidte fabric the
curtain of foadbwoul d be pul I‘@ﬂomw—f—r-em—t—he—ne-z—z-l—e—s-l-l—t—a-nd areas of the#
fabric woul d be skipped, also |eading to non-uni¥®rm application of the

f oam 55 conposi t i oriChe|pmeseritdnventiontwikk sew bb Sutheillistrated by wan of the followinged

that uniform 55 application of the foamto the fabric substrate could
best be acconplished when



both |ips of the applicator nozzle were preferably in contact with the
fabric substrate. I'n sone instances it was possible to achieve good

. L. ON W TN 1T Ne. 1T adp . C A_..CON =10 Q] € AV 1 al=EalalVVa 2all]
particul arly when ECT=MCT. 60 The followi ng equations are useful in
determ ning the amounts of fornulated 60 conposition netered into the
mer and the anmount of foamapplied to the substrate. Equation |

1,585,874
- ; ~reH—e oo e—tr et 6 eat P e v substrate
in cubi cexaguiestﬁléer;gg;m?ﬁ hhe‘i, ;cge:} rfflt_]‘c;n[n;sts(gcz)ronrslutlétjt(i)o;’t/lsg ;ﬁﬁéeg?gmg‘llgﬁmavé the follow ng

meani ngs fomparal y . YE ﬁ }r} J ear velocity
(Iine spaabe e g o PO L o0 I e el e Shscauntimbtsly bareloam n [ er r] =f oam
vol sime f herosstand in,contedt with kherapplivatol metele so dsyo ghulfaneously conticpthe] 10 5

[ er r ] =combstnate with dhe foarm padithe applicater pozzle %HM?&@E“%@‘&WEC“@F sol uti on) 10
[ er r] =sufRefachiime iequghie or jegs/thag thy °qﬁ$”;‘z}@§?5’lt’}°ﬂg o8- BT 8 Bubst r at e % ows
(on weight of substrate) A=w delamplross treated substrate or nozzle
orifice, ftA[vesh-jeaiéormulationybasiprepaied cénsaining the Ellowivgpempaneessi, | b/ [err], 15

The  equi prment used i les 1 and 2 conghgfed of an Cakes M1 er, Model
15 No. 4NMHA, connect ggic hitka®, Jo9am appl i cator]@{éd. "Oakes" is a Trade Mark.
A nmetered quantity oSoftdaerIf or nul ati on was i égoduced to the m xer, foaned
and conveyed to the ingAgeat! vi a suit abl é%}@ndui ts. The foam appli cator
head consisted of a Y iheftt N0Z221 €. T'ﬁggg:ha'nber 20 had a | ength
of @bout 12 inches, ®irétt®ed3nTI 1.5 inqglsgs and a height of about 1 20

or 1.5 inches, nt er i h se.of .the cha ere was | ocated a
f oam i nl et | ﬁk’%gﬁ%?u‘gﬁc&’vﬁl%‘ﬁ%l ’é‘E?x ng%e(‘]d%f%‘é?'}er ehfgggélfe%gs conposi tion

ent ered t he Softs quddbs erbudsibnanfi Iawhsoleaular wiglit ipelyathndent 397, splids t he nozzl e t hat
had0an el ondoamieg Agent Foaddust iof mixed €y lineariecopdapygaleshely Wi @ chader: the

slit could Je vl 5 : ' bl WiRrg i Nst ance it had
Vol tﬁ%&%@ﬁﬂm 5., lifeht foltnGanP akdtiols Wie"o

a hei ght of jledeNifde The ['ips of the slit 25 tapered outwardly
and do_vmwar&] E’%ﬁa%ﬁ&n I%,of abou.l'Ei 45.% WO fqlzli & Ii?fizg.t'r heads were used
6 her! nauib R IR AE L ST nosg o e

af fi Xecj--% soribéd i’dbe .'.hlﬁ%é@ﬁe o& eo f:ﬁric Hﬁ]ﬁéve;f)ﬂieuﬂﬁo?ﬂﬁe 390 cc measuring

about 12xéanbarbliCatormokrisat a Fiesd ofabovtdS fashiper vnugs tolbtaid alghemigals r i angul ar 30

conf i gur #df-9n ofyabent _im‘.’ﬁcﬁmﬁﬁ?""‘f’ thﬁq@'ﬁﬁ‘ Fteqff%ﬂ‘r.ﬁ W8l ume of about 84
ogzle varied; the details is series o eriments is Set in Table A

cc.3o  3Gofir YHI S P HstEnce fhe"pase of 'the applicator head tapgged at an

angle fromthe center where t hdABI&Ainl et neans were | ocated at a depth of
one inch to a zero height at tiReaends of the chanber. Silicone Wetting
Agent | h-gpllgff%% lla: 35 g{f:g%c'h;}%é Foat_t-tl [err] The test
procedur eS8 ;. Winkle: r AA Y 665 18T Tear rength
ASTRE D TE5&- 59 4 | bre e g""f}ém l%%‘ 862';:’,@?%“ » |
Wash- wear 84 OFATCC 4-1967T Med 0.056 Poor to Fair 40 Washi ng
Procedure 1890; DryDdHg Procd2ure A arMed Yel |00ffies sEtaalirnak Using a

t

Hun%(grl ab N%Sel D:%Q Ref | egsomat er %gen refgﬁgt anE(”é;-‘;"E‘I“&e refl ggtance 45
0.046

Yel Fowness45gy 035 30 Med 0. Poor
-390 .010 30 Med 0.046 Excellent
390 .030 30 Med 0.046 Excellent
84 0.015 32 Max 0.050 Poor
45 84 0.015 12 Max 0.116 Excellent 45 ,
Example 2
A wash-wear textile treating composition was prepared similar to that
described in Example 1, but omitting the Silicone Wetting Agent. The textile .
treating composition had a solids content of 39.8 weight percent. It was foamed in a
50 manner similar to that described in Example 1 to produce a foam having a foam 50

density of between 0.05 and 0.06 gram per cc. This foam was applied to mercerized
cotton broadcloth in the manner described in Example 1 with the fabric moving at
a speed of 25 feet per minute over the nozzle. The nozzle slit was 25 mils wide and
the chamber volume was 390 cc. The solids add-on of the foam composition to the
55 fabric was between 6 and 7 weight percent. After the application of the foamed 55
composition to the textile fabric the textile fabric felt dry to the touch. The foam
treated fabric samples were stored in a plastic bag until samples were removed for
curing. At that time, swatches of the foam treated fabric were cured without an
intermediate drying step on pin frames for periods of 10, 30, 60 and 90 seconds at
60 temperatures of 320° and 360°F. In addition, at each temperature one sample was 60



100 The present invention will now be further illustrated by way of the

fol |l owi ng 10 1,585, 874

10 exanp| es—Jln-the nxanrp! es the foans fromformilations not identified as
bei ng conparati ve possess a foamdensity of fromO0.005 to 0.3 gram per cc,

an average bubble size of from0.05 to 0.5 mllineter and a foamhalf-life

of froml to 60 mnutes. "Also in the exanples, the substrate used was

cont i nuous! ySconveyed 5 across and in contact with the applicator (Ei
nozzle so as to ginultaneously contact thelﬂgsﬁubstrate with the foamand ,

t he applicator —suctir-tirat—tihe nuw-nuc contact—trme— ra -ecrered

to or |ess than the eigitially Yc‘bﬂﬂ qucm;is 300°F. girtha edf Ollal
wash- wear formul ati ong ‘}ces Wé £§u‘gﬂﬂﬁﬁ ﬁéh‘;ﬁlpmw

DVDHEU various tlmes -atures, with a series of samples in wh1 ﬁeﬂ at e
30% 5 492ﬁ ish Bufmmbr dris‘.d and cured by the conventional pﬂ!ﬂ:é‘d S. 'Fhmm;
Agent | . %}ar Sunypagri (hﬁ T)qlgléﬁ[ F‘;(:lnll, tht; results it 1sfsg:)wn t‘ﬁ% E:

w arpe ance propertics a ained by the process o vention w]
Silicon WetfT ng Agent céntinuous foam application is used to apply the wash-wear tre rﬁgd
37, C. 1. 22240 nd’xug'ace of the fabric. It can also be observed that the mtermedlate drymg step
DVDHEU- 1, 3« di netdny! ol lsmosnw @ Rbtain good o*fe rmaasv/oro
Sof t ener | - aqueous errﬂjn,gf R Al @ﬁ;@éﬁ% § m& E}ﬁi‘b I | ds
20 Foam ng Agen 'th Ufabn@s shdwec exclelént [durabiliBasf me%

with 20 20. nol es of e'eddnyéddzyehmbmieprwmﬁqs mgas&gpdr:fteﬂzoandniulaun@hnmrmmer[ter r]

| i near secondary al cohols with 9 noles of ethylene oxide The above textile
treating conposition was foanmed in the commercially 25 avai | abl e CGakes
M xer. The foam produced was conveyed to the foam applicator 25 heads
descri bed above and applied to a cotton fabric passing over the slit of the
foam applicator nozzle at a speed of about 25 feet per mnute to obtain a
chem cal s add-on of about 9 weirght percent. The wdth of the slit in the
foam appl i cator nozzle was varied; the details of this series of

experinents is set forth in Table A 30 bel ow.

30 TABLE A Foam Applicator Head . Pr oduci ng Foam Chanber
Slit ‘ Condi ti ons - Density Foam 35 ‘Si ze cc
Wdth in. “Press. psig Speed RPM gni cc Penet rati on 35 84

. 015 32 Med. 0. 056 - Poor 84 . 035 32
Med 0. 056 Poor to Fair 390 . 010 32 Med
0. 056 Excel | ent 390 . 030 32 Med 0. 056
Excel | ent 40 84 . 015 30 ' Med 0. 046
Poor 40 84 . 035 30 Med 0. 046
Poor 390 . 010 30 Med 0. 046 Excel  ent 390
. 030 30 Med 0. 046 Excel | ent 84 0. 015

32 Max 0. 050 Poor 45 84 0. 015 12
Max 0.116 Excel | ent. 45 Exanple 2 A wash-wear textile

treating conmposition was prepared simlar to that described in Exanple 1,
but omtting the Silicone Wetting Agent. The textile treating conposition
had a solids content of 39.8 weight percent. It was foamed in a 50

manner simlar to that described in Exanple I to produce a foam having a
foam 50 density of between 0.05 and 0.06 gram per cc. This foam was
applied to nmercerized cotton broadcloth in the manner described in Exanple
| with the fabric moving at



a speed of 25 feet per mnute over the nozzle. The nozzle slit was 25 mls
wi de and the chamber volunme was 390 cc. The solids add-on of the foam

. .composition to the 55 fabric was between 6 and 7 wejght percent. After
the application of the foaned 55 conposition to the textile fabric the
teXt{ile fabric felt dry to the touch. The foamtreated fabric sanples were

ofed in a plastic bag until sanples were renoved for curing. At that
ligre, swatches of the foamtreated fabric were cured w thout an ~*
I'nfer medi ate drying step on pijgdgranes for periods of 10, 30,,60 and 90
SETOMUS at 00 5 tenper atar s of—fterrard—terrf—rr—eadet+e—at each-:
tenmperature on8€csanpl e was 60 11
1,585,874 § LR 2qza A3 annaw . Il I initially separately
dried fog ®0 s@@nds at [erT] and theN"Cur@d for an additional 90 seconds
at the ifg@cat%é’-‘ curing tenperature treatment. Thus, the resulting sanples
conpared@:gflash curing, that is wthout & intermediate drying step at

various tGdress Bnd tenperatures, ‘with a serges of sanples in which~the foam

applied 5 § 2832 [ Sejqnsied gl | i@d @nd cured by the conventional

procedur eﬁﬂpéggéﬁﬁg ?%%ﬁ%v%%s%mn zed in Table B. From,the

results it is %hown that good wash- wear performance properties are

obt ai ned by the process of this invention-nherein continuous foam

application isgused to apply the wash-weargtreating formulation to one

surface of thegﬁagﬁgwdt;%aﬂgsggamserved that the internediate drying
arcyg. 20

[se ] se] b

step 10 is_gEO‘R%E&s Eﬁ%ocﬁi wash-wear performance
properties andathat such 10 properties cahgbe obtained in a short curing
step at an appropriately high tenperature ®E about [err] for about 30 to 60
seconds. The \/\gsh-wear properties of the tggated fabrics showed excel |l ent
durability of_ -&ReNepphredareasianicas «gai dggced by the fabric properties
measur ed afté‘”fo One 1 aiitfefhg T Eat renf s. 12

1,585,874 & e 12 [err] 0. O 13
1, 585, 874 R €2 13 Exanple 3 A wash-wear
formul ati on SIESRGEY SRmEdDi QRS %gow ng conponents, in weight

per ced ages: BRVDHEU £380.4%5 g

Zinc mitrate, 30% 17. 9% - 5 Foam ng Agent |
1. 2% \@ttingefgent | 0. 4%%El i cone Wetting Agent |

0. 1% The ligi@ J:ﬁg@ﬂ;gﬂg@ig@ uggslnar & ra8g amount of a commercial *tracer
dye, it 10 .gﬁg had a density of 1.18 g/cc .fé\,gd a total solids of 43.5 weight
percent. ltgwas foaned in 10 a commerci alﬁg avai | abl e Ease- E- Foanmer Mbdel
No. EI0OCO a@ a ratio of 16 volunes of air e volume of liquid and the
t hi ck foam°prl_oﬂuced had a_density of 0.07%_@/&. Foam was produced at a
feeding rate HEFEEERF BERERhERBATd Farmul ation to the foaner. The
pressure on thg f3amer ~hedd Was— 20 psig- Th€ foam was delivered to an 15
appl i cator nozzle and uniformy applied tq@gne surface of a 50/50
pol yester/cottgn 15 sheeting about 9 inc@g w de that wei ghed about 4
ounces per sié{.,-e yard. The fabric was tra¥glling over the applicator
nozzl e at aé’@g%o@§§§§) Pert Nter SEREQ 98 an MCT of 0.0011 second. Under
t hese applic&gon conditions the pressure-gigop of the foamat the nozzle
was 16.5 inches of water pressure drop acrpgs the fabric with 20 an
ei ght percent, ghen cal s add-on of the formul;ation to the fabric. 20
The equi prepi %eﬁm%&h%w&g@sh@gggt@_gof suitabl e feed, take-up and
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guide rolls for the fabric; the foamer and neans for delivering the foamto

the applicator head; and the applicator head. The applicator head conprised

a chanber—having a foaminlet—pointcentrally located in the base and the.
applicator 25 nozzl e nounted on the top. The internal chanber

di mensi ons of the applicator 25 head were about 9.5 inches |ong by about

1.75 inches wide by about 2 inches high, representing a total volune of @
about 33 cubtc inches. The applicator.nozzle consisted of a two-piece

slotted head fasm ng a sl ot extendl ng al ongsstahe | engt h of the chanber. Thes

head, attache 0 € cha %% 30 pT ece
eX|t|ngfromthe chanbegr of 1.5
30 inches, and the qx&gﬂgi:f%g&?a 'g't‘ E’%{‘ TP ga mmﬁlggg%%v%gfcgﬁhgelh Per ed

the chanber t hrough the inlet point |n t he base filled the chanber at a
positive pressu$e, exited from g%Dtg 5y through thesgsé?t of the s
applicator. nozzte and contactedg E" f: and was abs d by it at the
appl i cator Yozzle lips. The fabwmmm\geﬁrillacross 35 a3l contacted both
exterior lips of the applicator SiiconeWetting AgientIi ndi cat ed.Bpeed of 35 300

feet per minute. Unifomp ﬁ%?& io?rﬂﬁlbt?&lﬁ’c”uéﬁ&‘&rﬁbﬁioﬁﬁ")? fht?xﬁeerc.mgace@é"}&" © 4
A wash-wear fonoul atia@| d¥iiy 6H19BgkE L.L H?ﬁ gt s,
i n wei ght percent agensc,onmcbmﬂyhvmm Egdy-E-Fodfier Model No. E1000 ataratlo ofl6

76. 0% of air per(yoln e tlgg}o am produced hadad eBmicener 1
7.6% Wt ting Agent |Foam was produced AR a ee luyud ormul ation to the

foamer. The pressure ont m was dehvered toan
0. 9% 45 15 applicator nozzle lahd® Giilfd Tab lﬁd toagﬁﬂﬁrf ce of a 50/50 polyestéifcotton 15

45 The |iqui d for nulshestionalpputi? incliesrwide abwel&heﬂ%}b tdcpuam per. mmralyarsloTheds

content of 43.5 wei A hrc s fpelling d%'? ﬁg@n{ on%pf ?\ﬂfwré
f oamed using the Sarfﬁ’el%%hﬂﬁg zzl WIB ed of ?pl‘em a s the
exanple at a rabio atheiyht patentrelentéalsoadd-op ef thedlotnmtatioh td»t lfahilcf or mul at I on; 20

the foam produced had. %@)‘d "}ltthf°9°soﬂf‘Bls gref s dotake-wp and t he
foanmer head and lin p cégf‘lﬁ % ?@{aﬁgﬁljﬁﬁéf j;T '?d ﬂﬁmsd
formul ati on was applch&fiber Baviripca rﬂ&@o:ﬁ edtril /l&'iteammesise m&h@nca&eetl ng
fabric that wag548 |mwﬂemowteib0laﬂrd tow heme Her slimensionsoef| rthcﬁ;l%cmryardzs

oo 60 comnEE e PR vmgm' Pt 2l

0ZZ1¢c
convey the fabric achisated SLaitbiteld & ong thdd bent |y

cure the fornul ati onhe dhainbercT eﬁiama&edrwtmmamedbaﬂ ﬂiafmxtro for Echm nut e

for an MCT of @0011 pigse gkiting fmmlth% ineh, |sl°G) °ls of ﬁmn 30
tenter dryer, a Iim'tﬂ hﬁ'}f ‘Eht"ﬁ:ﬂ ‘tfg% t %ﬁ 3‘%9 |
Contact time int eﬁ(ﬁh RI chl ihBéf&h MEEheVm esﬂﬁﬂ& dkzl ﬂ{dr ontacRd llepn on
the fabric was égral ntfd(rimeldd a(?&})oth qudulylnt atthd ﬁ;m%cﬁpr noztlé lmge’%tgia?élb Sg\m;gég
results were nd?ed iy exterigplins apNIE#0] HozZZie ) (F [Ngl FO®at ed 35
on each side of the ag%p%%cat o“rmﬁo@ e aPp{cmoé'Oon ?km was obse °€\&§

1, 585, 874 about 6 i nches ‘bel.ow t he
top of the applicator nowahGwdat naamﬁﬁdmah@yiam édﬂ&hﬁ@ tﬁéﬁﬂ&&:ﬁfed&ﬁ)ﬂﬁ&ﬁs, of
the nozzle orifice. iblveight dercentagts, hundaere formul ati on was ei ght -
percent. The apparatus used was r verS| on siml 0,,to t hat descri bed
in Exanple 3 5 and cont ai negﬁ joution plate |§r£he i nt er nal 40
chanber. The inside chanber frees1 ons “were 60 |nche$5 ong by 2.25
inches wi de by 7 inches high at Wﬂ@nn‘mmll nl et end and g.é%nches hi gh at the
opposite end. Tie distribution \@g‘ %‘1 d across e entirewidth
and I ength of the chanber, at a ']%tln T R’fl%;slefromtheot%p of the chanber®
This distribution plat él‘Haatlmeforoqnhﬁomlysl a deagity of 1.08g/cdumid aitotalholidyebmtent olO

uniformy | ocated tht P°fP¥%a aeetala wr it wafopmed ysing thesa
into a 10 |ower di sﬁﬁ"&%}ﬂj ézt @sﬂ maﬁﬁ%ﬂgg The

th
foam entered tiso di séml uyc@rrhc ron ah&ﬂde@&th plilc'aﬁﬁlhsa%lwas 50
hei ght, passed throu@thhe sformulativa wastapplicdltnoom burfage jofit © 6648
appl i cation chanber ¥8 c%ﬁ o dhaobes ufﬁbfl? com l%%wﬁl\'fggfﬁgﬁ gat i on
chanber and then thrgi ?ﬁ&ﬁs %’Fﬁo sft‘ﬁé f rg acro ada l%héto and
surface. The slst i nsubkequeappl culeahoforﬁmllﬁ e Pabric was xﬁﬁhlaihtdiet 305feet per 55

minute for an MCT of 0.011 second. To i msure proper cure in the pilot scale pin
tenter dryer, a limitation on the speed was imposed by the equipment. Contact time
in the tenter frame dryer was 42 seconds at 360°F. Tension on the fabric was
maintained by nip roll and idler roll means. Improved results were noted in this
60 experiment when idler rolls were located on each side of the applicator nozzle slot - 60



and 2 inches high. Under the conditions stated, the pressure drop of the
foam across the distribution plate was 4 inches of water pressure. It was
observedthat a—uniformapplication of the foamed faormilation was obtai ned.

Exanmple 5 20 A formul ation was prepared cont ai ni ng the follow ng
conponents in weight 20 percentages: DVDHEU 80. 4%
Znc \Nitrate, 30% 17. 9% .Foam ng Agent | . o 1.2%
2 V\éttl ng Agent 1 0.4% N

2 {1 icone Wtting Agent 1.585.874 0- 1% The li quid forrrulatloancIuded a
tr. 43.5 wei ght

percent. annt&:riohesrheloMthmpmhe inpacmm‘nb yzledipy adaabowti1? fnehes fiompr ocedur es usi ng
di ffer entt am the npazle oyifics. The ed¢%9ﬁfm@éfm@alﬁwmulatmwm pment. An Oakes

m xer, a atae@ ShaFdéP it dith shnllGr {oqgé?ﬁeéhbeh? Eimp %Q rpmand a
pr eS§ur e aaa conlaipéd gd uﬁ qnatatin thé (intEfaaD chagibet. PRSI hamberl6 Ps{ g to
produce fd@mfmsw mgtb 235 n@hf@@l@’hyc? mmehkh dfdamr nul ation was fed

at the reL'% "Qﬂ ﬁ%} %‘Gﬁi &.e% :@%ga hes ‘mg@ was abelt 13:1

by He lchahber. ﬁ%s m aenb@ ek Pthe foamer was
ope[(at ed xmiforﬁmOIomeu Bﬁoughout\ivemfdcaagbdwkl the tapplivetonhead nnpenr ategp at 1, 740

Th mvi;@# an uppyag refas t h
rEgrSne E- e% t“gl &% ggﬁ{te ﬁ%e‘{ mnﬁ&%g:%;ﬁg%gﬁﬂ";ﬁ lEogureeof 20 psig;
a

this pro mmt We dpplicti Be am bubbl es
protiuiced mmlihltmﬂahmwfe@ '\Rker&totsnthglap»l atban ¢wa¢fa032tlrt¢bsed rodisced using
the Qikesa“ﬂ/l edlsvlgh{lo Egﬁw m waj% essu ob%{r(’:eggt@ama 65/35 40
pol yester‘f splicais ﬂfﬂgffﬁ{g u& s Je¥E'Bed in Exampl e 3
usi ng the 40 sane application eqw prrent ther el n descrl bed. The nozzle slit
%&; was o lgh The f abr i, c Esamp ; I\%%‘J over the aig, | i cator nozzle at
ed fmgm aton SH8F PREPRTGE o8 BRb e ol st 1 o8 A i cati on
un| formty Was superior with the bubbl es produced using the Ease- E- Foaner

and t he bubbl es prodPMHEYI ng the 45 = OG04 M xer operated at 740 rpm
Some non-uniformty I’l‘ eel led on 45;’#{ plication of the bubbles
proggiced with the Ca tjoperated at 1 rpm this non-g&iiformty

was attributed to thslhecma etinglAglinlle size obuﬂ ned. Exanpl e 6 Afornulation

was prepar ecl"heC t(?flormqulo% mecludg at?Xc\:nep (g'e, ith rEBO Qeenr;.}t? otJ ﬂs‘éﬁc gnr&ta S0

per cent ag&gy sohds of 43.5 weight percent. Thig formulation was foamed by several -
50 DVDHEMdifferent procedures using -different cothinercidlig| dvailabiet foaineprodbling - 2 17.9%

V‘ét 80 ng Ag@nmemj An Oakes mlxer, Model 4MI—B'%\\|§§)g_wﬂ ningdheg totor at 1,740 30 0. 3%

7
pto ade stg an cc -f-ﬂ ;%% f\‘ sfe °secondar y
aI cohol s r °°’ n@%he t 1B b Hlle Q;r mul ati on had a

density besei:veﬂl&hg/tl‘l:e:bulihled pmdhaaaﬁhesmliel Rdsme‘rfwa%&p&amélagmo percent. It was

f oad®d usPY lacper dhaet %3; Eomggrj §§41§£m b rg{g?-alm ng &% 410 rpm at
rati os o nﬂ! pre “\} ha

1, 585, 8740am bubbles produced in this instance were slightly larger t 15148 sdabdd Pr OdUCed had t he
densi t | esising dhe Qaked Mmefra'ﬂieefom* weﬂéheppll e \0AS s'@iﬁce \ﬁéraeGSITiSo an applicator

noz#Me aﬁ&lyﬁﬁ‘ﬁ cation ¢ P1Q 1t erenf®fabrics, a
SR T e e
a 100 pernﬁﬁnéfoeﬁ)ﬁmr bahs7 |scco . Applicatiortuthiforniityof pwéior tpercent. In 5

this ser jbubbles Oduaetbumg th F@ﬂﬁam%‘e lqsmmﬂeF gdles varied at 100,
z00isng ﬁ*:éa‘m@&gg PR e B o 0o ri e tho
bal ance % Rén- Smallék ﬁbbqgg | sbGai®@ENi Ngs. | n addi t'i on,

the width of the S|It of the a pllcator nozzl e was varied from/[err] i nch

to 4 inch dified At thes t |
11 i LA B @w&m%vrr%%?o%wa%ﬁe'?% Solprgtgy S obt g ned “under

t heSe speci fIc Conditions. It was al so observed t hat the f oam géegl ns

DMDHEU 81.2%
Zinc Nitrate, 30%, 17.9%
Wetting Agent I1 0.6%,
Foaming Agent’] 0.3%
55 Wetting Agent I —adduct of mixed C,, to C, linear secondary alcohols with 7 55

moles of ethylene oxide.

The liquid formulation had a density of 1.18 g/cc. and a total solids of 43.5
weight percent. It was foamed using a commercially available Ease-E-Foamer
operating at 410 rpm at ratios of 10, 13 and 20 volumes of air per volume of liquid.



toroll in the applicator nozzle and develops a rolling bank at high speeds

and w de nozzIe openlngs as well as a change in the foan1structure The
appl i cat or—heac : i dt F

t he appllcator nozzle could be varied over a wide range The basi c

structure was 15 -simlar to that described in Exanple 4 in that it

consi sted of a distribution chanber 15 and an application chanber (i:;

separ at ed by~t he distribution plate at a height of one inch above the base. [
Applicator Head & had a distribution chanigssqeasuring 9 inches long by 1 s

i nch in height

i nches | ong by 3 inclibs fpmmmogtmed\hml lthet Hensigipsd ﬂlcgé%usffalﬂ? a1 Tharfa Basto 20

3 inches. The distri gy i 4 ﬁ“ﬁfﬁﬁgg :

20 Application Head %ﬁ,’;ﬁ'iﬁ ﬁ?gg,éeﬁﬁgrr(%& & o 5 %?fo efoaht nhe
appl i cati on charsoer amslhdiheme 1 abﬁn\msnavuﬂmhmsianewtdﬁmmqmdéo%ead 5
had t he sane nunber pet e@gpncpmn%

Sel ectod adTUst ed w %mﬁ&ﬁ ST e et e G T A

by adjusting the 25 heads| mﬁésbﬁﬁbh toniwzlaimmﬁxs,lumfouh matgmdhp satibmwas ng
two sides of tht applobwtedonderﬂ‘@smnmmndl lIittmt He thatihe fogm en 10

the nozzle width was trg,lf‘%% o enn %"“ fg“ﬂ;gm ‘é’aﬁ'ﬁ"éﬂ"’eﬂi‘a H@
foamed fornul ation td {Hae ‘%ﬁé} G eAdimBlolword CoRbtsiGicd V6 thik thOWILH | PS
of the applicator nozofhie.ap noxdle couldiBe varickboverdnwitk ranpe Thebasic sisuchar was

treated are sunifari zesimilante @dFQSFl; Brxemplad ia thagis ‘e B l‘b‘% '&“ﬁk‘;‘i""%o 15
w dth and water pr esg;r?fhéabag th tmé’ cﬁmagzﬁiyﬁ ;ﬁ %::rll:)tlll‘t)l'(l)l? :hamber ::gasumg; 9

T

30 TABLE |11 Nozzl e ShéHes 10hglby11 i W€ heighit by éHmRﬁaB&hﬂﬁldﬂﬁB ) ctﬁatben c _
At 100 fpm At 200 f urmgAich@Oo mches in h@ngt egﬁ stable rgm
1/ 4( 1/ 4) 3101/ 4) inches. The distributiom had 17 holes e er In 20
Application Head B ibution chamber E%s siigm and the _

1/°2(1) - 3(5/8) application chamber coul 1usted up to six inc 1dth £d had the
1/4(1) . - 3(1 1/ 2same number and’ s:ze (ﬁ hbe:sA['he ndktlé v& th was equal 1¢ e2se!bkt¢
1/4(1 1/2) (pdﬁ)gtegmdth afft tion chambe n was m
0.09 C 3/ 4 235 locan he lips,»th Zf mg o sides :Es

) ( - ch, § £ Z;%_ e nozzle width han 3 :
A 1/2(1 1/2) i? iz pllcatl oamed formulation ttheQﬁbnc, the fabrlc was 40
B 3/ 4(8/8) 1 m/c tact mitlt oth lipg ¢fithe applicator nozzle. The cqpditionsy nder
11/2(11/2) 41l %bftlcs were ;{egtefe:::m it l@ﬁgﬁ%@“ﬂwﬂl FivbEeh tegp “é‘{ i on 4
was prepared cofft ai ni gt 4nd Wk PES W g conponents 45 in wei ght'
per cent ag€s: TABLE III 45 DNVDHEU
81.2% Zinc Nitrate, 30% Nozzle Slit Width Mbﬁnﬂl(n@teﬁ\gmtd Inches)

0.6% Wetting Agent 1 Fabric At100fpm  A1200fpm0 At300fpmThe | iDensity g/cc

fornul ati on had a density of 1448 g/ ccis@pmy a tos@ls sol i'ds of 481D 50

wei ght percent. 3t was f Banet4(3m)a comﬁemzl ally w&)labl e Ease-&iFoaner, at35
aratio of 13 and 6 vol ufes H22xir per®d)ume of 3@il@Ui d with t h&1% oaner

operated at 410 rpm The,conpifsti on of,palli N0 ppeatB) served thgo dual
function of foam ng agenB angrpeyti ng pganrR) Satlpd@cwpry foam ows produced
having a half-life of ab@ut 545(2) 153415 es ahti4dEMditi es of 089089 g/ cc.
and 0.2 g/cc., rgspectively. /% oam 55 |ed using a ppl i cat oryg
head 9 inches Ioﬁ); by 2. in;y ql)zr)n hey 8.{/4 he fﬂp si des were g_ggced one
inch apart and the tops Capet@l at an bhy(ld/2f [4{M). The spaceObetween the

sides conprised the nozzle orifice or gapﬁjﬁ @vzs I ntroduced into

1,585,874 A wash-wear formulation w Rtathlz tl?quhévﬁﬁ’é éUinprmn%Ugh
t he base dnd fab4si c was weipadrantages:s t he nozzl e at a speed of eet per 45

m nute for-an MCT of 0.011 second, EXﬁEUl ent uni formty ﬁrg/appl | cation was

observed. Exanple 8 (Conparative) %Nnme soy A formul ati S prepared
contai ning the foll ow ng conponen%@ttingA\géHt t 5 percenta&ki

Wetting Agent 1 0.3%

30 The liquid formulation had a density of 1.18 g/cc. and a total solids of 43.5 50
weight percent. It was foamed in a commercially available Ease-E-Foamer, at a
ratio of 13 and 6 volumes of air per volume of liquid with the foamer operated at
410 rpm. The combination of wetting agents served the dual function of foaming
agent and wetting agent. Satisfactory foam was produced having a half-life of about -

55 15 minutes and densities of 0.089 g/cc. and 0.2 g/cc., respectively. The foam was 55
applied using an applicator head 9 inches long by 2.5 inches in height. The two sides
were spaced one inch apart and the tops tapered at an angle of 45°. The space
between the sides comprised the nozzle orifice or gap. Foam was introduced into



DIVDHEU 81.2% Zinc Nitrate, 30% 17. 9%
Wetting Agent || 1.2% 10 Attenpts to produce a foam
—by the procedure followed in_the imediately 10 preceding exanple resulted
in a foamthat had a density of 0.48 g/cc. The high density of this foam
made it unsatisfactory and it could not be uniformly applied by the process

his invention. In this exanple Wetting Agent Il by itself was shown not
0)be an adequate foan ng agent. 15 ) ' . , dd
Bl e 9 1,585,874 15 Two fornul ati gos were

preparedt—as—tottonws—Arer i B-DivEET = _ "81.2 81.2
Zinc Ni fheafyle ligator through ttjne ved across the nozzleata  Fogi ng Agent |
e -

0.3 oS of 100 feet per minute for aﬁ%&?ﬁi]?;F?nfiel?xcwlleﬁh?rg@rmity of 26

application was observed, - . X .
**=Conparative 836 formul ations were foamed in the manner sinilar to that

described in Exanple 7. Exanmld {Gammantivdes not produce a satisfactory foam
sihce the ﬁgawg}}%ayowas preparggh eontpiniag the Eollowing camponents ip ¥eigltoduced a
satisfagfrgef“y BFbam f]g,?ilﬁﬂ;@ bubbl e size of 8139 0.243 mm and a densiMty of
0.04 g/cc. when thezihdRirele, 308 operated at178%0 rpm Using the procedure and
application head deWettinpagenili Exanpl e 7, tWh@%f oam from fornul ati on B was

anp! i ed t 0, 20L 30, PO XSt ELLER! LM SHESLINRLAR € ifhedad PEr CRA add-on at
aqspeedpﬁ ?ﬁﬁﬁiﬁﬁg@rﬁﬁﬁeﬁmﬁq%ém Wb WesRith of 6,48 b/oV) THERighChi eved on the 30
pol yest génsiydftiisfoanifiade it imafishirtory anddiscoold abetieadifarinlyt®pliedbyy  t he f oam

pr oducethe Drwspﬁmbﬁ'wehﬁonhhdhis exampleWettinmAgeny 1l by selfavapshowne size of 0. 043
mm, anBotitP bganadeaate foamPRaRsaY for i y. Exanple 10 Two fornul ations were

prgpared containing the foll ogjafgledonponents: 35 15

A B Two formulations were prepared &SolMBHEU 81.2 81.2
Zinc Nitrate, 30% 17.9 17. 9AEpam' g Agent | . 1.2
1.2 Silicone Surfapsfku! 0.1 g12- €02 These formul ati ons were

foamed i n the nmangie Nitraté, 86 to that dergribee in 40 Exanple 7. In both
i nstances sati sf aFoamige Agsath was produce®3havdhg a density of 8909 g/cc. the
fornul ati on cont aHﬁ‘f'ﬂg%‘W‘_’Fe&one Surfactant 1%produced foam that had a foam
hal f-1ife of 14 m PR |e the foamhal f-life of the formulation that

di d not cofthdk ForinBRtiss wesfoBmYEm th mahited kiablar tbThat described in '
Exanpl e Exdmple 7. Formulation A does not produce a satisfactory foap sificehd densityl at i ons wer e

2 i atisfactory fo, ubble size of 25
peépar e _;?ﬁw%aﬁrg “?%?ng%gﬁm e o m?@”ﬁ%ﬁ 10 rpm. .
81. 2_ 8 st gmoégh rE% Fapp n head describea:i-nliez E ambnﬁl hefoam from .

Vet t i ng far@ntiod B was applied to 50/50 pélydster/cditon sheeting fabric at a 9 percent 50 Foami ng

A%e nt | Iadd-or: at a speed oii1 309 feet pemi@tzdl%ggt;ghg;gp wpafhgyﬁpg‘%aheslﬂ fact ant)

08 Foafphestericainn. °‘-‘§%ﬁ§6‘ﬁéb‘r¥ﬂb R ;ﬂ,ﬂ‘? agm prodigetkary @Pcohol s with
55 i i Liposmé"f e'P?‘ny erné oxi de.

55 17 Example 10 1, 585, 874

7 Foans wedsodenpiations were prepansd centaining thsiflidwing compppeats: descri bed i n Exanpl e
7.,.The foam produced with formnul ati on A jad density of 0.0gég/cc. and a

T
haf-1ife of 5.5 yMpHEY The foam prodyeed gpat h formul ation had a
density of 0.09 g/Zixc Nieate, ¥%d a hal f-1it7@ ofl731 m nutes. Application of the

two foams pr oduceg%ﬁi“gséﬁﬂa;g pol yeﬁﬁer/détton and 100 percent cotton
sheeting fabric rSStPre¥ A W dod unifor ' 5 —

40 These formulations were foamed in the manner similar to that described in 40
Example 7. In both instances satisfactory foam was produced having a density of
0.09 g/cc. the formulation containing Silicone Surfactant I produced foam that had
a foam half-life of 14 minutes, while the foam half-life of the formulation that did
not contain the silicone was 10 minutes.

45 Example 11 45
Two formulations were prepared containing the following:
A B
DMDHEU 812 81.2
Zinc Nitrate, 30% ' 179 179
50 Wetting Agent II 0.6 0.6 50
- Foaming Agent I1 0.3 0.3
Zonyl FSN (Perfluoroalkyl
Surfactant) 0.5

_ Foaming Agent II —adduct of mixed C,—C,s linear secondary alcohols with
55 12 moles of ethylene oxide. _ 55



di stribution of the conposition. The foaned fornulation was applied using
the procedure and equi pnment described in Exanple 7. Exanple 12 A series of

f or mul at i_ans _ g ener 10
added. The constant corrponents in the fornul ati ons were as fol | ows:

10 DVDHEU . 81.2 Zinc Nitrate, 30% 17.9 Wetting Agent |1
0.6 Foam ng Agent | . 0.3 15 Formul ation A did not contain any

t hi ckener ahe had a Brookfleld vi scosity of 5.2 15 cps at [err]. 2/3
Formul ati on B (fpnt ained 0.1 per cent hydrlggyga,t‘hyl cel I uI ose, which in a one
per cent sol ut i~er—eat—ar—tYFBrookftretd—vrscosTty-of—about o uuu L. S dL 2
using a No. 3 spindle Eaanﬁ@ve dltct:rbbsftbcmlceﬁu t%:%n f % }"Sc sit
of 15.7 cps at 23C ﬁ‘iﬂ“?ﬂ

hydr oxyet hyl 20 @tgﬁ‘ﬁ““ q‘“h%& gﬁ% e‘Fﬁ? wmm‘“yfaﬁdmmcps at
[err]. Formul atsi on Dolye'&(}rleaﬁhahdleﬂ) ﬂr&n entwesheemfg fabric resuited in 5

cel | ul ose .and had adBributicni of|the ¢om ‘%{10 1f°§5'ém‘8t’ “["%F"?‘]"

formul ati ons” wer e f SERTEtYread FAuiPmER S s‘i'% to produce foans havi ng

a density of 0.045 g/cc. and the foarrs waxemplppti ed to 4 ounce 65/35

pol yester/,cotton and 18Geris roféwmubaonsmasmwﬂrdq‘f efing i1 the amouwnt of thjgkener 10
appl i cator heal? use@ddeddThe conganticpmpenshts i thefermulations ware, s 19TgWs: > py 2 o
inches 25 and an application chanpppaeesuring 9 bwi2 by 0.75 inches. The
applicator nozzle slit was therefoZinc®itrde,305¢h W de. l77he distribution plate
had 15 hol es, each 3/16 inch in di W%ﬁsemﬂt |nward aper on the exit lip

of the nozzle was 5. The add-on at FRRMREAEML joeq of 9300 feet per minute

was six wei ght per Ccaiimulatief Aldid héticohthit afy thitRener armitiad h(B@édkﬁéldVMsngmﬁd.Zf or 15
formul ati ons A to CcpseR3rS. leatioﬂalcontilmqunmhﬁty bﬁ%l@}d (ggﬁx‘a | 13 A
is¢

formul ati on was preﬂa’ﬂéaNo i‘?f‘{i he theﬁl,ﬁmﬂma%w

7
81.2 Zinc Nitrate, s t 23°C. C contained 0.2 percent of the same W¥drbiydfiylAgent
|1 0. 6 2¢roanicelfhlosg and hb,d a Brookﬁeld)vnﬁ:oﬁtyeoﬂ cm‘o #dﬁ?ﬁjllﬁtmdmlma 20

density of 1.18 and canttuoccaW@GICPMS’f k feldaned
in an Ease-E- Foanerfalm’nﬁzg ? 0{%@ %ofs&%’qmm% d%%k{% to
the foamer with su 3%4&5,{“ 3 tenb édltoa skke

of 0.02 g/cc whsl e annelamﬂncatgrhehdaua‘edamadnatlbmmﬁc rmmu S ed 126
the 40 surface of #néen p Q?E;.Phtﬁ‘g %r't&- %“g }?ﬁ:ﬂ%ig& on of
3 percent using the }i\;g;‘ipﬁ% ‘g‘ﬁ e ok 16vas3 d-64tQr

nozzl e wi dt h openi ngal @Sr mtnua- \5ast sixpeeight ipetckrd. The vniformity of

Appl i cation to 3he faablrcmomms send far formulations H do@ I‘Gf“SISEWdffEéP" f%ﬁ““ﬁg‘?ﬂ}?e ando
a pressure drop of 0.25 inch water press%&mgﬁr gss 45 the fabric. Good
uni form appl i cation wag fashhificAtvas prepared containing the following compbndnxsanpl e 14 The.
effect of pre-wetting the fabric wth 60lflercent wat er. when using the
process of this invention was eval i's exanﬂlq?e. A formul ation V\/as?'5

prepared cont:aiq3i ng the foll owi ng " 50 0.6

DVDHEU 80.9 FoammgAgentI 050 Zinc Nitrate, 30%
17.9 Wetting Agent IJ

tormt st onvas ooty ekt L R st R 00
55 feed of 125 c oﬂ.ﬂﬂat he fo a[fo noamldeadeds of

0.06 g/cc. Thi si0 55 of@D2xfs Mhadonemtmw: p:emmt 4l@apmo’fhe§g% ww;g’ plied wg ¢ he 40
appar atus descri bed rface of er/cotton sheeting fabric at an add-on of 3 percent u
F ﬁﬁf in Ex e 12 at an lic to n le wndf.w opening gﬁl)

Exanpl e 12 and an apff ’ﬂ’gfc Ede‘r‘ OWIthE it dio E b Hdat o TabHG wad bt BfabAOY i
speed of 300 feet peypeston BIOTeet bl nhituiteamiypressure dmp 200,23 iheh WabeTIPEHSIre/Ersoss
achi eved on t hetspr e-thewrbrit.zGedduniforn applicasiop s pehigyedp across the fabric wedd
0.5 inch qf wat er pressure. Example 14 '

) The effect of pre-wettmg the fabric with 60 percent water when using the

process of this invention was evaluated in this example. A formulation was
prepared containing the following components:

50 DMDHEU 80.9 50
’ Zinc Nitrate, 30%, : 179
Wetting Agent 11 0.6
Foaming Agent I1 0.6

' This formulation was foamed using the Ease-E-Foamer operating at 410 rpm anda
55 feed of 125 cc per minute. The foam produced had a foam density of 0.06 g/cc. This 55
- was applied to the pre-wet cotton sheeting using the apparatus described in



When the sanme foamwas applied to the sane fabric that had not been

pre-wet,the 5 pressure drop across the fabric was 2 5/8 i nches of

wat er—pressure. 5 Exanple 15 A fornulation was prepared containing
the follow ng conmponents: DVDHEU 81.2 Zinc Nitrate, 30%
17.9 10 Wetting Agent |1 0.6 - -

10" Feajm ng Agent | 0.3 This .fornul ati on was f.oaned in an

E -Foarmer with the rotor operating at 410 rpm using a formul at#on feed
of 4 cc per minute and a ratio of 15 volunes of air per volune of

focdlation  The foam produced:B384a density of 0.078 g/cc. TH8s 15

foam was ganihd £hali 9 MLAGED idth ifty ofA'sAnch P4 RBPPLNFott €7/ cotton fabric
15 sheet Emeatpeﬁ::na&fg%pgfoﬁaa ic (lm?tﬁ elfglfatumegfaalgma%n%epw add-on rate of

4.5 per cwntf:bﬁmﬂethmesmr,@c?wmss the fab;riqcn;saa:?-i ineltm Watﬁpgespllre 13 using a
nozzl e twﬁ&ﬂ%ﬁ%ﬁﬁ@?ﬂf@#ﬂ%@ﬁﬁh o ?P‘i EgREE Wetethe o | e(r;{] uni formty

was°> obsePV pressure drop across he T abric was 2 7/8 inches of

wat er. 20 ) Example 15 _ Exanple 16 -

20 A dye f ofAformulation wansrepared eqniainiegothe Sollowing comporfepts] owi ng: Latyl Orange 2
GFS (C 1. 44) _ 6pRipREYAL er 81 : 36.4 Ib
Wetting Agent || zDﬁﬁ;Niiifate, 30% 0.4 1bﬁ 25 . Foani ng
Age¥t |1 Wetting Agent 1] b 0.6 25 The pHOwas adj usted

to 5-6 with acetic aci dFRingdgsil were prBduced using the Ease- E- Foaner

with the rotrhik fefekasn wig fimed HanHs- B REdng with tHe@b18 bpef4agmdensi ties: Foam
A B 45Drpm using a formulation f@exhefi564/¢c ngf minute and a ratio of 15 volumes of 0.03
0. 057 air per volume of fosmulatiqns The fpam predyced had a density of 0.078 g/cc. This - 5

> 9

; foam was X i .

Li it o S8 uas BEped YO 8 ol per sauart vardy 3060 palystesgoion faHe wer dappl i ed to
100 per c ander e syms conditivnslddserited indBxappleyI ubing 4 G6rzle Aat BaELH6Ng fabric using
t he appl Widih gpe ﬁ;dﬁéémhtge&meﬂe@amsy was qliserved. Abe prossatee 35 orifice
“adj ust ed 9% &rygnheJitgic Ve & RBehes REMPhs of 0.5 inch. The fabric was nmoving
35 g a speed of 100 feet per Biamiplect6across the. orifice, contagging both

| i ps of the AdyeAbrmulation pas wesparadi containingthe Tdllowirigght- per cent . Waen appl yi ng
Foam A to the 100 sections the nozzl e opening were
bl ocked with tape E}E’E@p}s"f‘%%g%‘%‘gt ern was g%;%‘j ned on the fabric. :40
The_foam as in théVetimpAgeesdinpl es, was uni f o0aity applied to the fabric,
lea¥d ng the 40 fatfformingdgemdl al|y dry to theO#Buch. After sta¥ding for a

period of th{EsHIWAEadilstd lpGeti AT=F R 1& E 3 mnutes to fix
the dye. thd B&Pmah%‘ﬁiiitgﬁﬁgﬁh f,':%ﬁ‘?%gm%%& %\Ei%?é& n(ti cﬁ%’v\ simlar manner,
t he enti rdensitigr i ¢ surface was dyed by renoving the tape fromthe nozzle. 45
Foam A was usedFoamapply a pattern to 65/35 fgol yeBter/cotton with the sane
45 mqui pnent . ADesdityqyde ef f ect was attai nedobsy ms?ti oning a ssencil

bet ween t he noz a&li?mggiﬂf bric, the stencil mpvingat the sane rate as the
fabric, as the fgHiffesdit togmen §EMMe nozzl e. 1%he @?ed areas of the fabric

were uni fine Toamidvédy apblied tb MogRFcehtSolyeittd £@ (8 6518 PoF¥kd/caiiGAS Was noted. 50
Foam B wbestiagfabrieubsingdhel {pPligneor heatt desaribyd it Example 12 fvith enmezAegnner to 50

b
conp et eloyifieg adiusted to 3 gapwidth o the Lot DS inch ohhe dghic saemovingei ng3dwer e
obser ved::oé?'zeeﬁ;?‘lﬁ%ga PR B T o E’f’ﬁ’%ﬁ WT"&‘&"%&"%"E@% after the foam
was. app i Cdwych oAbt Féant A6 LoD hrcin BhksersisRhidil oPlibeahd NOUT S, and the
dye was topéiingf wet€ Blocked Mith Uipe[afd b btrib&d pattesii wid bbtainediod e fddicpat t ern was

obs#} ved Tak foaimnes in thglother examplas watunifermiyappliéd to the fahgicdeavingthsl et s4@er e

; bric essentially dry to the touch. After standing for a period of time, the stri :
deposi t eé%bric Wﬁ heaticl'l at 420°F for 3 minutes to fflﬁhe dye. Cl:ix definition ofnﬁ In all instances
a scour d&h way Bf

SbthihedP i & Sintilar h&inefHR - fabric sufface was dyed b
1, 585, 874emoving the tape from the nozzle. 19 Exa.r’rpre f?

45 Foam A was used to apply a pattern to 65/35 polyester/cotton with the same 45
equipment. A pattern effect was attained by positioning a stencil between the
nozzle and fabric, the stencil moving at the same rate as the fabric, as the foam
exited from the nozzle. The dyed areas of the fabric were uniform and even and
clear definition of the dyed areas was noted.
50 Foam B was applied to 100 percent polyester in the same manner to 50
completely dye the fabric. Uniform application and even dyeing were observed. A
section of the fabric was sprinkled with 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 420°F
for 3 minutes, a random pattern was observed showing lighter areas where the
55 water droplets were deposited. 55

In all instances a scour after dye fixation is recommended.



A combj natig@n wash-wear and dye formul ati on was prepared containing the
f ol #of . EU 24,270 g 5
Nitrate

Zinc N 9% 5,370 9 1,585.874 5 Wetting Agepy
II 180 U T-Ualll IIU I"'\UCIIL II 130 U I_ClL_y:
Orange 2 GFS porti dixambletliiie above fornul ation was

diluted with. 25 perf‘gﬁ@;“\'ﬁat“é?“ ‘E"ﬁB‘wﬁﬂ ang dye formyulatiopsvasprergresl qontajingthe oo m
was pr-oduced as descri beg in Exzi\) le 16, having a 10_density of 0.046 g/cc
and a foam halg life of about 9;&1 m- e%ﬁ? by feeding ga?’;gscc/m n of the 5
formul atkén to the foanmer and.usy Y to liquid rdjgpg of about 25:1.
The foam was applied to 65/35 p@bg«msga;dmntton fabric ulﬂOrgg t he equi pnent
and orifice opening described | k*Qpee2GES The fabrid4&s noving at a

speed of«15 3004 fpgﬁfon Q?'Ehergb'aw ﬁrrmtllgﬁona\pasmtegfm& r&ﬁFQ&gr tﬂ?‘@ﬂ '
add-on to the ibabri cadmd Wi tproadal E:Cd%ttdc aﬁmgvm ght10

ercent of dye. V\herfi ms/c sderf é#l dbou!r?v*flamm IfF ¥ and
c ver e notg s s S v ey
even dyei ng were not¥ &.ﬁ at
[err] for 3 minutes. ana'laaﬁ ";‘f erfgb 52 | ot h
by the proceduse des?@@febe:d:rmmu& hM(IBof Omo&sacorm)The add-qjebthtlfabrmrwms 15
r

obtai ned. The data I:rn %@3‘1 % IC 0%:?11?& é rcg cre not tlfg oam reatgj 20
in this case both &ﬁ Fdat $3 gﬁ“i tusedto

i nternmedi ate drying mmepsmttﬁoculru’hé bﬂh c duveaddsﬁibed&l Eemnmm ¢éhrt O

d,
i nprove crocki®g and &tﬁ#m_ ﬁgﬂ :E?ltsateset # ope %‘}"b@ ’gl Llr%ﬂ
Mire

the f-abric. Exanple

. s Scouring
t he foll ow ng: wet fastness propéftick,in valuge l from the fabric.
| b. Water Exa4|b Wattlng Agent |1
2.1 | b. Foam ng Agent I, -
Sili coneFSurfa%t ant | _A dye formulation vﬁs&fpfrﬁd c?—ﬁ}%’mﬂ f/léet (fw"&al | ul ose - 25
0.04 Ib. .30 smmmzasem bed in Exanpl g6l2. The pH of -the
formul atjon was adjusted to 5- a‘ﬁjt t|c acid and foégrﬁ s produced

usi ng the Ease-E-Foaner as in @s lE‘ The foam had ag sity of 35
0.075 g/cc. Itzgnas applied to Sio Mmdt er/ cotton usmmglbt,he sane .
procedures and 35 equi pnent di)@doxwthmmibse 17 for an &®lon of 1.5 wei ght
percent dye. Applicati dSnmmasfd@sqnmeq/mvmsmebedel | ent and an evenly dyed fabric
was obt ai ned, both bef afgt aft er Egée fi tﬁ{: t-lme HEQ(S’T?ZOF for 3
T nutes. A portion glod el th LRIl mﬁ&é M@q‘éf ey s
wei ght of 40 35 vvamﬂlsycirht @as/ippliqda gltﬁe dlm-,gmatlorgs
eval uat ed by AATCC welpmsttusqdénﬁ wdfq@ dd-mmflc cfsgﬂwg

swatch of the foam't 'ﬁ'; Aol %Elp;{ Xy a%lf"'l"é‘f‘e Rashd Ffeﬂ‘ddye
formul ati on had been apsppb:q nbm eld iR way a lued “elh fog tithé€ itSweightt 6fon.

It was observet® t hatwatéreThisnyas mdﬂﬂbattedlevfnltrtc dnl ey ovigrgivnresgleatedlyneAATCC 40

fornul ation by the f 'nM 'z‘som WEPH‘H%‘% ,}fthe foam treated
cocam 7oy vt e ARl L TR AR e el
and 45 padded f or mthatkornzentraid@ femﬁmash\bset ararpwwurwe s tHyentivh Ghéwedon.
The-.val ues obt%®i ned gswglw@ %lgafgg ée%gé éabm%tm A@itlg the %‘:Tﬂﬂggaﬁg 45
respectively. Attent f? I‘f&) ﬁg@b

20361/ 77, (Seri al b lsh\dma o ding AFpIfch nnﬁoazocn (SepPRS. i on
for treating a 0por ou1§83®3) whichsddseribea ind clanmi aafoam tdoowosjtionploe praatingr saow f oam
conmposi tion. substrate, and a mgthogief praparing Apid) foap compositiopet hod of treati ngo
a porous substrate by tygaRPREIGHIMG.L0 the surface thereof of a
functional treating conpashéthaofafaimig £pdtgust substiatebyathe hpiditiongo eeaifad!
conpound, foani ng a%meof ofa @ efunetipgalo redtmm agdmposidan |cnq e nfunckienal] t§Ating

met hod conpri s §5n9 t e (tc &%n& llrindthé'os;atgnl;:% fagen't water and optionally wetting agent, said
55 (@) foaming said T UN&\rodting sad RALRINS tFeRROSpoffior © HERME Codh KA

havi ng a foam densi tfyarmﬂerfsttmﬁfﬂmﬂmm)suooegﬁngmm peaverage babblasigy ddem.dsbl e
size of from0.05 tdo®: 3?‘?"@5‘5’&fOBmdal&lldeé#med-4&*@"("6@[%#?#'#!9@ efs
her ei nbef ore descri bfé°d'} 6? PYIRS™ to 60 ninutes

55



19 1, 585, 874
19 Exanple 17 A conbi nati on wash-wear and dye fornul ati on was prepared

containi.ng the follow ng: DNVDHEU 24,270 g 5

Zinc Nitrate, 30% 5,370 g 5 Wetting Agent
I : 180 g Foam ng Agent || 180 g Latyl Orange
2 GFS . 3,540 g A portion. of the above formulation was diluted —
wi th.™25 percent water, the pH 10 adj usted to 5-6 and a foamwas -
produced gg' descri bed in Exarrpl e 16, l_‘}ggl 44ng @ 10 density of 0.046 ggcc Zfﬁ

a foam ha
formul ation to the foarner and usi ng Emmalerﬂto liquid ratio of about 25: 1.
The foam was a ﬁg"lbd‘aﬂi’ﬂ washptses adidye formpletion vatprenaredsppiginingéheequi pent
and orifice opem ng described in Exarrpl e 16. The fabric was noving at a

speed of 300 feet per m nu IVCT of 0.008&% Gond The add-on 5to t he
fabric was 4.5 - 15 wei gh { 6f DIVDHEU and5 wei ght percent -of
dye.’ Vhen the fabri'c was erFoh:bﬁi uni form apmbgcatlon and even dyei ng
were noted. The foamtreat édtﬁﬁtquﬂﬁﬁﬁs subsequent.¥Pgcured at 420F for 3

b oied eygiosor WRAY AL e A R AR B e

The data il | ust demsitysoft:046 wneanctarfoamphlyluh&fmbait 9t4rmmhueerbty3‘¢edm2076 n this

e SR e

crocki ng a:nd we300 asbaeﬁﬁutarf&mmm'esmm cbﬂ{mwaﬁtumbﬂfasm wesdsom tige
fabric. mpl eWiﬂltZ’gtcent of DMDREY ed I-Hwrightpeicont ofidye. Whemthedabricsias ai ni ng t he

: entirely dyed, un 4 end were noted e foam-treate
fol | ow ng fabric was subsetgl%w:d a ﬁfﬁ% s The sa e foa used t$ 6 1D.
Vat er print a pattern on the cloth by firo eilure le/ 16. Clear '

2.1 | b Femmn ngd itioh whd obtained. The data illustrates that(bnécdntappls Geveral treatments 20
Silicone Surf acg i§ cqse both wash-wear and dyging up ytancously and without interm

Hydr oxyet hyl B S gf::x%:ﬁﬁgdye ? doftoaroye cﬁ%cdlnFﬁ“‘Ex anpl e 12.
The pH of the fornulation was Juste w th acetic acid and foam was
pr oduced li?l ng t he Ease- E- Fpaner as Em@halﬂal e 17 The foam had a density
of 35 0.075 o} d¥e formulghion ‘%Pﬁﬁfﬁpéﬁdt“ﬂntﬁ‘&“s@“’p@'%%& er/ cotton usi ngt he
sarre procedures ahd 35 egijioMkiab26¥8d i n Exanple 1ggfp0r an add-on. of 1.5
ht percent- dye. AppliWateron uniformty was excGBMbnt and an evenly dyed
fabrl c was obtai ned, bot thtsmsmsenaq after dye fixagd by heating at
[err] for,3 minutes. A pog Ttk act& dye formul at ig@h as dil uted Wlhg five
tinmes its weight of 40  Hydrogesmyl.Cellillog® Was paddedomaibp the fabric and dye

m gration eval uat egally asdeiéefbed AOExAple 192t hod 140-1974. For conparative
pur poses a swatch of the foamtreated. fabrlc t aken i-rmedi ately after the

f oamred dye forrrul QTIT ‘%g;%%ﬁ%' ’“le ;q °§‘g d%&‘ (Lns] for dye
i grationgs |t S 016598 DA o b s th &&ed\ﬁ&rlﬁentr%ged
dye fornul atlonedhyprﬁ fus mmamemaranada-bnsfusrwmp@an Vyeribliddbion

essentially no @"P{‘F t%t%emm:i% 34 iciwas phtainede bothbefhretand di | ut ed

and 45 padded ﬂ&{ﬂﬁew‘gﬁqog igsegsy&%}gﬁrgfgratlon._

The val uedo obt aw @m hﬂea eftb thy fa Qlywaﬁgeat ATCC 40
respectively. Aﬂ'eseMeﬂmd 1|4@—tﬂ74 elinrsdmpaxatuu mumo % foemiticated No.

20361/ 77 (Seri av?as sgal::f ate elwtft ratl servéﬂ% efgﬁw ?eate thkorrpOSI tion
for treating a BlddnSnttbied dye r%’(ﬁa\al‘ifoaf’u@ el Gt bnviHih dhowied Sai d foam

corrp03| t-i %1, essentially no dye migy t&ated]mtmtharamhﬁd anll tregting
a porous subst r “"é“‘«ﬁ"“"’*e‘“‘* @oc mwetaa otk dhe wluey -
t

functi onal treaf tf‘l‘ﬂ ‘F}z gndﬁ(a ?‘l‘ﬁf‘ deR%h r@(;1em cal
compound, foani ngsgxdPRhich descibes AB ngln mpBiition or ﬁ@ﬁﬁ%,a pordd

50 substrate, and a method of preparmg said foam composition. 50

WHAT WE CLAIM IS:—
1. A method of treating a porous substrate by the application to the surface

thereof of a functional treating composition comprising functional treating

chemical compound, foaming agent, water and optionally wetting agent, said

55 method comprisifig the steps of: 55

(a) foaming said functional treating composition to produce a foam having a

foam density of from 0.005 to 0.3 gram per cc, an average bubble size of from 0.05

to 0.5 millimeter and a foam half-life (determined as hereinbefore described) of

from 1 to 60 mmutes,
* c L M S *



55 met hod conprising the steps of:
55 (a) foam ng said functional treating conposition to produce a foam
having a foamdensity of fromO0.005 to 0.3 gram per cc, an average bubble

size of fromO0.05to 0.5 mllineter and a foanlhalf-llfe (detern1ned as
her ei pbéfqre described) of froml to 60 m nutes, 20
1,58%, 8 , 20 (b) contlnuously conveyi.ng

t he flods functional treating composition to an applicator nozzle, andwfc)
conti l'y conveying the substrate ss and in contact with sai,
app| i ca ] so-as to i mdLMan Sad-substr i2 h said

foaned 5 f%yédrﬂn\musw coriveyifidthe CoARRS FdncGohaPrdddtifPddihpdfitidn t6ahor nozzle at
a rate such thlaﬂlcatblenozﬂe,rmdhl ne cont act t| rre is equal to or less than the

equi | i bri um con 1°°‘tt1ﬂ sty goeyesi Mj' ‘“c?ﬂ‘qsaf’bl‘”l‘%da‘ amount  of
said f osatrred : tl %g :ng:ﬁ&%% con act §: 1d sl“bst ate sa tt%{tﬁeghe syr face
of sai d Subst Erﬁﬂﬁneaﬁonﬁal ed{gualeBdrdéss nﬁzﬂzleequnmmdn cbmamduefwmedbyonal .
treating conpespredeierniiged k@n@ﬂle oAmount off ﬁdtfvemsiuatlff pp?pgor!';%aztzl;::g and is7’

oslted on the surface of said substrate at sai
readi| y absor ? fo;ﬁ ggg nal trea comfosm n breaks 01% ﬁont%ct with the substrate .
10 2. Apetho i-@?y

erern oam density.is fgom 0.01
to 0.2 gram per za\me’ihodéasmtmddhd&mdehemdtherﬁoanidﬁnmyllsfmm(mltm,hére| n foamed
functional tr&& 05|tl| on.i g nF0E " nali aqlsubstrate 15
4. A nethod ago,z} ‘%ngﬁﬁgﬁ‘ﬁgjﬂﬁg'p{g ﬁﬁété oyl cf PRt ORal treating

15 conpgqsition Iﬁﬁﬁﬁlhbﬁds élﬁimlad)imclﬁmdlea-z;) hé mfsulmltmmnenal ﬁcatﬁgmat hg,d as
cl ai med 1 n angompesitiod lsalpaln o |bothsides ofy lil tr? i;’ f
j° ﬁ%“it é{‘f‘g° 6 A met hod

functi onal trﬁoqh?mmg ' gﬂﬁ%ﬂﬂﬁ fdtiopnal

as cl ai med in"ang A00&hn ytoﬁe el nesnw
treati ngzmonpcrsatmg@nmpqsntmp awﬂedto thhmbstcd@stcrm@ct:@ designitherzom de5|

thereon. ? ti c ok ﬂm??é’ f ﬁm tlona‘i,(?%mltte ko 6 Wner ein
t he substrat e&%&ﬁé’éﬁeﬁ%Pw |‘°e %1{ aion of EYel9) ﬁdl CBEYDOR oF*1"fie foamed
functi onal treats nsgnﬁmweﬁlmmmddwroeé of clfims Atogtwhertinathe albatraveld i N any one
of clain2 | eﬁ1®tw¢hopé1w§t taffer thebanplipation of thg foameds fyngtiqnal, &egtingost - fbt
after the appF%ﬁ ag S astlhfind R PR [ 435563y ok G Bl dcacried COMPOSI L on
t hereto. 9. n@&o@hy’lb Ies ¢ ssu stanti a Ty as

her ei nbef ore destﬂAbmhodnasblmﬂerc&méand}ubatgntldiyathmpbeé@eﬂescmeﬂ and_9 t

18. 10. ¥ net mﬂ! %‘i‘éf’pgd A g‘g upstanti.al éyna%sopeeorfel nbé&f ore
descri bed 30 clalms V&ﬁggeqeﬁertﬁée %5%‘5% flsng 6

30 1.1. Porous substrat es whenever treated by a met hod as claimed in any
one of claims | to 10. % ers Building, Church
Street, Liverpool LI 3AB Cha?‘l°8F§_%§£% é%‘m g‘ Printed for Her Majesty's
Stationery Ofice, by t he Cour ichart dapaem akts.ngt on Spa, 1981 Publi shed by
The Patent Oficg : ] bdY, from which
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