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| oad i s determni ned byfrigleiaupadyeotton wei ght sensor (t6e8 shmul) arsdat he

quantities of wash |issued poflek@rgent conposition, gng rignse liguer are
autjomatically regul a

hereafter by control neang, knowp Ln the art and
t heref ore not shom.%‘iﬂféerp%[yﬁg ¥'hal rinsing step fzné | athrer et -fextil es
car, if desired, be &elvegternredaeosifiorar at us il | ust r=&-8d i-H.Fi got’ed 1-5. This
is ne by positioni Pylydiowten tredepostione 168 so t hat-gtnospheri c-mir is drawn
i ntjo connecti ng duct +F—by—ttower—166;—heated—by—treat+ng—etement—165,
ci rjcul at ed ,t hr ouHte deth éndicetertiiat asghetquaitity of wateOin theiwasitliquor is inereased/abayp thie wash iguor to
wi tjhdr awn f r ofvetFReayaNip of #,5:% thainis dest il dprrevalend imeretoH frderasiign-duct 167 and

verfted to atnosphere via connecting duct %Q,,PL ercising this option

enapl es the CONSNRREWISL WARI PréPafbl tif eheOfiiniatufe laddHaFR) bgpBrafid &f BkamplOi RINQIGAY Sof itd
a sf ngl e appardibwing saxtiles: 20 80MvhiXBIGNIS whitesiviyostton SWatches,aS @0It mio by CEITbm avhisdpolyester
| aujhderi ng pr GWeatshesdous 152mm (153 yseiwhite terregigth tg'gyebxﬂm 152 ramcy 19 imsws ted gfrry cloth towel,
texpiles 15 amMpicRisgnercatsivgdapipefieryas utedgs  fvesoyrep- thednniright ofithe textilog wps ag fpllows:
cy

es. Wen an effective breach 15 enpl oyed, pf el JATRP" eRiieg 2undering
—pa-lhpes-e-s—n—s—ﬂsed-uee-d—#' - H—s—rs—bel-h-ev-e : dt

cydl es reqyired for such - 0 be due to
‘conbinadliorn of excellent soil renmoval and sub§¢@M?al avoi dance of
exdgessi ve dye transfer ahdvhite terriedeposition. Al so, ¥t has been observed
thgt the present concentyae@telaundering process extynds the useful "life"
of ftextiles. This is bel jeyved t u e wash jJyiguor lubricating the
textile fi Bers. 20 Ahsgfvﬁgtre %éﬁ%é?’ g"f;t_?#eshpresentzlzfﬂventi onis a
nul ar paste, gel or |#uhifeRAvsytont SWadehassi ti on Yatkaged i n associ ation
with instructions for use inTdétae concentrated | aundeiég process. Wen such
detter gent conposjition is | W th water 1t produces fromjust enough
wash |'iquor®tq | @;?%Qﬁ%ﬁ%’%ﬁf‘&f&%@ﬂgaéﬁﬂ%@ s@ft’é?'i" in 29 of (APptesfing mgvable
ﬁ wash liquor was spr onto the te lle_s ntil coptact dy 1Pg st
wash | oad of Exdil bbserved. The WolghICHF Sibtwaah liguoltabrbbd SHS e Rextlel Wad Sletalot. Thmﬂns
| o of texti lwefs asIadllo@s:wash |1 quor containing from 10 grans to 60 grans o
t he] detergent 25 conpasition per kilogramof - " The
process of #his invention is primarily diweigtted wa howsigholod wastndry whi ch
consists of wash |oads essentially mMadg.XRefglamé) i | Bguor atssorbdd!ByPr OCESS
IS smal | batch process, that typically cleans |ess than' 1(2 Ki | qgrarrs of
soiled textiles which are a mixture of textile types ARHIET (SRS while
t he} pr esentss concent r hiwitel warids y process Ha8.3peen descri b@d.3n detail in
congunction with a pfebkenreaq hone | aunderiwng,130 apparat uswigitt will be
appgeci at ed by thosehsslé'b!tlee%hi(er;t%rhgwﬁq“est hgt the process G§ al so be
carti ed out on an indus _rlaﬁ scale IT provision is nmade for  proper
di stiributi am of the ¥Wa¥hitriRpiot90ctwathest 8348 | es and availfdhce of
apprleci abl e anobunts of ftaa wash |iquor imé&a@ntact witi muwhe textiles. The
fol oW ng exanpl es are—t+t+tustrattve of—tteTnventTomr—=S5 :
£ Three f. [ . n i Ni _
boi ng soi Lo e o BARGEIbr ASS ok B M1 s B Y e yoo
& mxture of inorganic particulate soil and lipid soil. The three sets
of s@atches. with three clean swatches useggto neasure soil redeposition,
wer egt hen sprayed with wash |iquor containing 1.92 grams of ARIEL (a
gk ci al detergent conposition containing about 10% surfactant, 45%
kt ri pol yphosphat e det ergency buil der, 12% sodiu ate bleach, -
h L - S SN P ng-apparatus

which mnics the a

Y



gquantities of water and 1.92 grans of AR EL The swatches were then neasure
to obtain‘the difference in Hunter Wiitenéss Units Filtered [err] This
measur enent corresponds to the anmount of soil renoved fromthe swatches,
wi t h.the hi gher nunber signifying Q renoval . HWJF neasurenents
excl\dde the effect of brightener, Eﬁhga(&&/z%éag dring only soil renoval. The
results were as fol | ows—55—60—65—t4—EFP-08+9234B+—er++—Wi ght ratio of

vvash 5 . Ratio of weight of wash | i quor to
swat ches 1:1 2.5:1 3.S:1 Artificial seblifudroidsdrted to dry 9.4
6.9 #.6 10 - Artificial sebum po i 20.1
14.7  12.0 CRI SCO pokyester— ' wﬁque’“&'.‘i 3.7 2.5
CRI SCO pol ycotton % white terries 8.7 2.8 > 9 15

Triolein polyester 1 red terry 8.9 8.1 5.3 Triolein

pol ycot ton 15 thte polyestérOswiatches 6. 6 ©e4 Soiled pol yester

27. 4 20. 5 12. Qo lteedo' I cotton 9 33 .1

28. 8 19 .4 20 Pol Yo SR PNRREBF ¢ on | -2 9. 0 -11.5
-17.2 Pol ycotton redeposlIq®bn . 28 4.0 -7. 325

The dat g i ndiThéb Yats hdtica®Sthit Rhedl BRBSsivk YiyObiediRisGife infludedGn Y@RDIkall Wik Wad] ntact
i ncr eased &jeiny ocdulsavhish te wdguuarthdxﬂasﬁwmoeb&sedsa; tirdeshe 3tabwdight ohwheé extilss. | ess

soil renoval and nore soil redep05| t [ on EXAIVPLE I I A vvashl oad was

prepared in the ure I nder L N
e ot oaad bt S B b P e PR ARG,
1 S itici

by 101 wwd @J&h tsa,aﬁm cHRSAIRG osyvat ) Fllowd r@U£01 umﬂamﬁbtﬁl&ebﬁﬁ pYus
cl ﬁ/h t omeﬁamculﬁleeouﬂdiva trinhaink THeb'24 dnyy smbtctxesrw mbnatdd it ehigh nalf Wareaiade foraa cotton
excessi ve TN @gt;pre n‘\ﬂ;“gls frg;g e@ola@pttgn [y slst:gt clean tel peratﬁrs?ensmve
textil es V\ﬁ En iles . theEsi’w tcﬁ&é vgﬁ'ﬁ placed Edélm g§ ilar ta that shown in Figure I. The
(G anms) 4 JfndsGuefethdn rgﬁted and a wash liquor consisting of 96 gr dis$oived in 2.84 liters of tap

[err] 40 water whnch was sprayedldntoMhe tt@(tllammeﬁéi(ﬂés \ﬁ%&l&hestated at room tempesaturd fatO10
whi t e p0| ymmp@mdghmtsgbmguenﬂy rinsed in 20 @rs 4f WateraThe rinse step was repeated twice. The above

~103. 6 45 Procedyrwagsaacyter thigegroreiraesyyits oaly g asperrse ot vrgh iseduinaive TOminuiRl EL
in 200 i . 2ﬂl’?:l %ﬁa % l%ad‘;;!r%é ntl A‘I-MUPW ﬁtE(gtﬁfs J QL ﬁl‘é&%emgt Wm% c%ﬁlﬂm

tam
l.i quor Wascofdp bfhe swatéh resulting flo thE lafn@dint of soil

vi sual | y ofeseval,edth a Bigiser WEiveiheé cowfesﬁohangmshadersipnarnoabsmé hmﬂle prodedure has fepestdd| es
was cal cul ¥ddbp avimage ofghn rpsudis ofthetwoegerflicitesdg\as follsavs:
Wei ght #f wet VWeight of wash textiles (granms) - liguor_absorbed by

textiles (granms) 55 4 white terries AE 108. 3
72.3 |1 red terry ys*  27Rm 120 150 4381 15 white
pol yester swatches 82.2 50.0 20 white pol ycotton
swat chee 50.8 24, 4 ThTegpersture °F.) . 268. 8

~165.2 Then the-ratio of the wei §ht2°6) wash K¥BGI (65580 F2d296) the textiles

o,the dry wei ght of The textiles.vas 65 calculated. 15 EP 0 079 234 B1
tio of weight ofTQHBHRYYuor abgozr bed%% dr§-% 86 7.6

wei ght &f textil efoffee . 3.8 5.8 6.5 6.2 6.3
Grape 3.1 6.8 7.9 10.6 10.6
Tea 2.0. 5.5 7.2 . 8.9 8.4

50 Artificial sebum ' -
polyester 6.4 13.1 11.8 15.6 12.4

Artificial sebum _

o polycotton 6.5 11.2  11.0 10.6 10.3
Triolein polyester q, 5.0 7.0 6.0 7.3
Triolein polycotton 6. 7.6 8.6 7.5 8.5

AHWUF

&0 Soiled polyester  27.3 42,9 43,9  a4.1 ' 40.3
Soiled polycotton  35.2 48,6 48.6 . 38,0  48.5
pu * Same laundry load as in Example V and only one replicate.

16

;
4




X‘Wanite'terri.es 2.0 1 red terry

~2.0 10 . . 15 white pol yester swatches 1.6 20 #
vhi te polycottons .9 Total
~1.6 15 These data indicate th mhen excessi ve dye bl eeders are

ilnst uded in a typical wash |oad. ESn0879@p4i B occurs when the weight of

he wash | i quie daciad@iclte that théTemcdnbitred RumderiNgEhrBédss Rlonky RAgHIE XenipeRture GepARhE

Two setHighef temﬁeratores Msmné-sammr etaprraparaedutvmdtlis ;&mhlysmatccdae Blesthan ARIBY
‘ge athighgrs temwgwns ‘\% e an t ea.

ne of the '\'fk
rvi
'wo set ss of % @,Pﬁg%ﬁf,zna% inzgmka ST f ére nina Gi 23219
wat ch Conttﬂhﬁﬂreﬁg’e@rl , Qdss lt hi nogf hs ﬂleﬂllons a% believed
rtificial inpdssibhepd Maupmrstle\@LBfareau@mt kheéaldmbérbt eer n. Then 24 di ngy swatches

re prepared in whrch hal f were rrade froma cotton T-shrrt and hal f vvere

de frgy a ppé{ §§ Qﬁ ¢ E nne tot
otton tOV\Perﬁe rgéedareg ﬁ p&“ mst:zzzﬂ Ee ghzezgg rln’é :t:o:
onsi sting perr.odcdvﬁanﬂermcmwmrﬁmtdumc ﬁyremmtdoemsrex s
Ewat ches welustepiVaitaebs Unitsawererpgadrad basorsanuahernhetrmdudammursbmufwash c\EIegtrbroetaln theThe
ext i | eg, weliflerepeadn HunserWhitgness nits (AHVY).| The rswitssresdsdeliowss of 96 grans of

ARI EL di ssol ved in 2Z—84—ters—of—tap—vwater—whi-eh—was—sprayed—ont o t he

f extiles. The textiPideweasee then rot &HEH at room Nengemashucyclesr 10 mi nutes
and t hen subsequently ritnsed in 20 | éars of water. Theiginse step was
repeated twi ce. The aboye procedure yag repeated three fgore times with only
[ he terrperature of the wash load during the 10 m nute 30 rotation period
ber/ng vari ed. The data were obtai ned>$ [err] units and‘[err_] units. [err]
units are a measurenent 4of the chang&siin col or of the swatch resulting from
[ he wash cycle. Change kn color is pgpportional to the gwunt of soil
removal Zwith a hi gher AE val ue corregpondr ng to greater_ soil renoval. The
pbove procedure was repéat ed and the erage of the resflts of the two

|ﬁ.—r—r

Ty

Feplicates is as followd: 35 [err] 4%3.9 Rm 120 7 150 180

( Tenperature [err].) (7g2[err])-. 12.8 (49[err]) (65.5[err]) (82.2[err])
Br own gravy 2.2 4.9 1 34. 9 8.6 73 6 45

Cof f ee - 33 5.8 '1%.5 6.2 5.3 Grape

B.1 6. 4 7.9 1010.6 10. 619:9a 3 20 5.5
7.2 8.9 8.4 Artigficial sebumgpal yester 96.4 13.1

11. 4 84,6 12. 4 Ar15| ficial sebug Qol ycotton g 6.5 11.2

11.0 10.6 10.3 Triol ein polyester 4.7 5. 7.0 6.0
7.3 Triolein polycoltHt, 6.3 7.6HWU g g N°7°§ wash ycles err] Soil ed
pol yest er 27.3 129 43.9 1441 40.3 Soil edipol ycotton 35.2
|48 6 w86 . 48.0 5, 48.5 65 ,3 9 * Same | aundyy load as in _
Exanpl e V and only one replicate. EP 0079234 Bl The data indicate

hat the concentrat ed?| aunderi ng pr oé‘é’gs is only slight tenperature

2pendent. Higher tenperatures were @7@nificant for stall renoval, but that

is primagily due to tge bleach in AR4Elg whi ch becomes nure effectrve at

hi gher tenperatures. gt was visually 9 served that at t erat ures of

150[ err] (65.5[err]) and 180[err] (85 [err]) that the sensitive 5

synthetic textiles suffered mich wr i A&43 ng and shrinkag® It is surprising

that theglevel of cleaning at "cool " 1eanperatures, e.g.151ess than about

40[err] is extremel yggood. prior to.,ghis invention it was believed

| Mpossi bI e to obtain ?hr s |l evel of cI eani ng at these tenperatures. EXAVPLE -

|V 10 Twel ve ol dingy T-shirts 3R pillow cases wer®e washed along with -
fam | y; bundl e accondli ng to the samdéd ocedure as outlifted in Exanple I11.

he tenperature of the wash | oad durijpg the ten minute rotation perr od was

A5F. (62.8[err :Hﬂre—"F—sﬁ—r-t-s—aﬁd—p-H-!-o\mermre—used—nom '

bet weerl wasL oy @d'%ma&he'ﬂma @qqggqaqfsrﬁoglse mgupl dropg asg ?'\9 e"‘%ﬁ'ﬁé" heit

fhe i ndi at"@tﬂ" ap e '%H@?’r"ef,’y 'P'%?"T' B‘F‘Hi“ﬁ"‘? rFanTet %?ﬂoqg al—i?ﬂ’(eg ona

’L__:_rteness ljnr s was foels results were as follows: 15 Pi IIovvcase

err] . of wash cycl es EXAMPLEV
A six pound wash load was prepared that consisted of a 2.495 kg load of actual household laundry and
227 g load made up of cotton, polyester, polycotton swatches pinned to two cotton towels. Each cotton
65 swatch contained one of the following stains: brown gravy, coffee, grape and tea. Each polyester and

-t
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1 : ' 26. 1 ' 15 20

37.0 . . 16 3 58. 6
6 4, .. g 55.1 6 25

51.0 - - L 6 6 49. 0

6 7o . . 13.9 - EP 0079234 B1 7 8 12.8
7 30 9 polycotton swatch cont]émeg’ e following soils: artificial se 'ro%m and a mixture of inorganic
10-_ 0 . particulate soil and lipid soil. TI:? wi‘stl load was then washed acco g the same procedure as outlined
9 35 " in Example lii. The temperature of the wash load during tﬂé-teﬁmmute rotation period was 145°F. (62.8°C)

T-shirt . The above procedure was/bfiélied two more times witthpduced qutites o 8RIEls 1

14. 2 The above wash proceq_uye gvas repeated with the following detergent compositions: TOP (a
17°3 - . commercial detergent ;%;%smon containing enzymes) and ZAB . (a 4l;urlt cammercial detergent
composition containing s) Tgrs procedure was also repeateg reduced quantities of detergent
27.8 composmons 17.6
126 - -The data were obtam&i?n &E units and AHWUF units. The resultshere’ as follows:
18.3 1~ : 15 50 8 : 14. 2
15 9 : - 19.5 @EelO
. 14.9 . 7 55 11 16. 3
) _ . . A
6 12 - "17.5 gﬁjhe data indicate

that th& e was considerable soil renoval fromt héspl | | 8hcase2tand T-shirts
and their clean condition was maintained. This (Ceamé of fdepangkotinance cannot
‘be achieved with FLIAVERL,ONal 60 automatic yagh progess. 5 gXAMPLE V A
si x"pound wash Ioa%#as prepared that consi sted F 25[g95 | oad of

act ual _fousehol d | 8ry and 227 g | oad. nade up %P cot poﬁyester
poLy,cotton svvatchéirap#nned to two cotton towel si¥.Bach %8ttors-85. swatch
cont ai ned one of ttea followi ng stains: brown grang, cd.bee, ysape and tea.

~Each pol yester anc],‘,,mm,al ngu,Q %7)9“%;4 Bl pol ycotg gn svgabch cplgt ai ned one of
a

the folbow ng soit | CI sebum triolein and a m xture _of inorganic
-particul ate soil eﬁfd‘ficfablsﬁb%lﬂdyem@"wash | oad Va2 't héh¥washtd according to
-t he' same “pr ocedur eTragdeiougdiyester i n - Exanple I'll. Thé terpdratud.8 of the wash -
load  duri- ng -t he: tqr}.,m,nu,gcﬁygoq{oa,tlon period was {gplerrd.a (6238[err]). The °
above peocedure was repeated.two nore tines: with redu&?\g Fuantltles of

- ARFEL: The above ‘wash procedure was" repeated with the PF owi ng det ergent
conposi tions: TOP SeHe¢ dsivestaral - det er gent- conpo¥-2i. on1dnt ai kidng enzynes)
.and ZAB (a built ceme@rgeiyabttdet er gent conpositi gnscons@igni ngienzynes). This
. procedugse was al so repeated with reduced quantities of - detergent B
- ‘conpositions. The data were obtained in [err] units ang AHWUF units. The
results were as follows: 10 [err] ARIEL 15.

96 -~ * 48 24 (Grans of detergent) Brown gravy. ToP -
14.5 . , 7.0 - . 5.0 20 Cof fee 9% 48 o
12.6 56 . 76.2 Grape - . (Grams of detergent) 14.8
2.8 .. 5.3 - " 8.8 6.2 - .. 14.3
5\Z - . 2.5 ArtifiBPyP %’émﬁm pol yest er : 3.0 8.0 3.9
25-Artifjcial sebmfproI ycotton . - 8. 31 6! 9 4.3 Triolein
pol yester . - "Grape ©~ - . T1.6" - 5.3 7.8 3.8. Irl ol ein poI ycotton
©10. 8 7.2 . 7 30 : _ - 2.9
AHWF - Soi | ed pol yester ' : 49 2 17.2 4.0
7 Artificial sebum polyester : 5.4 S
50. ’ : S Artrf'cxal sebum polycotton o 10.5 ) 8 2 _
' L '.Tnolem polyester : . 5.7 4.0
. . ‘Triolein polycotton . s 8.2
S o .. 8HWUF
- solled polyester . -7 183 20
. Soiled polycotton - | 43.7 342
e : Y | -5
96 . 48
r:'s' :
18




S% 1 ed pol ycotton 51.3 34.8 21.7 35 AE TCP
8 40 (Grans of detergent) Brown gravy . 8.
2Coffee ) - 8,1 5.1 45 Grape

. 2.3 Tea- 4.4 2.9
i ficial sebum pol yester EP 00792343B1 5.4 Artificial sebum
ycot ton 10.5 8.2 Triolein polyester

4.0 Triolein _polycotton (Grams of detergept womposition) [ ey r ]
il ed polyester - Brown gravy 38.3 8.0 Sonl ed pol ycotton
T 34.2 60 Coff
rr] ZAB%96 48 65 Ifﬁ 0 079 234 Bl (G ans of detergent corrp05|t|on)
own gravy Grap _ : 9.6 881 Cof f ee
4 5.3 Grape Tea 5.2 5.287 2.1 Tea

2 2.7 Art|f|0|@kfﬁﬁbg@bp,glmegr 52 6.620 4.0 10
tificial sebum pol 7.7 2 Tl’ul gl ein pol yester

13 2 1 Triol oiAf '3'6!39 8Py g potycotton | 6.7 15
err] Soi | ed pol yestleiolein polyester 34.873 “9.’8 Soi | ed
| ycott on Triolein polycotton 41. 3 30.9 20i10The da.a indicate that as
e quantmty of detergent in the wash liquor is reduced,yddye anount of soil -
noval fromthe swatches was al so reduced. EXAIVPLE Vi % The foll ow ng-
pi cal granul ar deteitRmeEsHSosti on was prepar etf-?Sodltbh [err] alkyl
| fate Soiled polchttBn 30 Sodium C |imsaB al ¥Bbenzene sul fonate
5 12 [efr] al kyl potyethoxytate S—S—Sodfum
i pol yphosphafie data indicate that as the quantity of dgwrynﬂememaeh liquor is reduced, the-amount of soil
76 Sodi um rempyshirern the swatches was also reduced. 10.5 Sodium silicate
.0r) 1.9 40 exampevi - - Sodiumsul fate

.0 Vit ejs The following typical granular detergent compostion was prepafed_ M scel | aneous
2 Two sets of pol yester and pol ycotton swatches contai ning the follow ng
il types were prepared: artificial sebum triolein, CRI§CO oil, beef

tallow and a m xture of ' ' +p-d soil. The to
sets of syatches, with §W%I€gna£}‘\§/'e§'{'@“swatches and t% cl ean

pol ycotton swat ches usesbdium dirreer atkylbeneerapsglifdriater, anils14 pol yester and:
1% pol ycotton clean swaéches | RiyetHdliateit € a "dummy” Ig)gd were then
placed in a mniature | bﬁarlngI ggara us which mmcs % g action of the
5¢ exenpl gry | aunder i ng?'%ﬂ) rEPEY PO Ysed in the prefe'? d appar at us

dgscription. The swat ch&esliteeAe then

S pNos
—‘(f-*oo

=

>mmwﬁhmmc

_--—«:--<—-m—:-o—m

Sodium carbonate 10.5

Sodium silicate (2.0 r) 1.9

w0 Sodium sulfate | 21.0

' Water ' . 8.9

\_/ Miscellaneous _ 1.2

Two sets of polyester and polycotton swatches containing the f'ollowing soil types were prepared:
artificial sebum, triolein, CRISCO oil, beef tallow and a mixture of inorganic particulate soil and lipid soil.
The two sets of swatches, with two clean polyester swatches and two clean polycotton swatches used to -
measure soil redeposition, and 14 polyester and 15 polycotton clean swatches which constitute a
“dummy” load were then placed in a miniature laundering apparatus which mimics the action of the -
50  exemplary laundering apparatus disclosed in the preferred apparatus description. The swatches were then

sprayed with wash liquor containing 2.29 grams of the above granuiar detergent composition. The quantity

of wash liquor corresponded to about twice the dry weight of all of the swatches and the quantity of
detergent composition corresponded to 17.6 grams per kilogram of swatches. The movable drum in the
miniature laundering apparatus had a 228 mm diameter and a 228 mm depth. The swatches were then
55 mechanically agitated at room temperature for ten minutes by rotating the movable drum. The swatches
were then rinsed in one liter of tap water for two minutes and then dried in a conventional automatic dryer.
This procedure was repeated three times. The AHWUF was calculated.
The above procedure was repeated with increased quantities of wash liquor. but oonstant wash liquor
concentration. However, with weight ratios of wash liquor to swatches of 5 and 7, the movable drum was
60 rotated gently during the ten minute mechamcal agitation period so as to prevent oversudsing. The results
were as follows:




sprayed Wi th wash | i quor containing 2.29 grans of the above granul ar

detergent conposition. The quantity of wash |iquor corresponded to abo g 2
twice the.dry weight of all of the swatches and the quantity of detergg
conposition corresponded to 17.6 grans per Kkilogram of swatches. The

novabl e drumin the mniature | E8MEO79234BY¥ at us had a 228 nm di anet er
and a 228 mm depth. The swatches were then 55 nechanically agitated at

roomtenperature for ten m nudigst Ryti6 @f Mashg t he novabl e drum The swatches
were then rinsed in one liter

EhudT 1 BBy VEIRERdsOT ARURT NEfreskoad then dried
in a conventi owg_t_._g_a.pye;__’pplﬁ_meeedwe T I

three tines.
The AHWF was aatifiglahtseblumThe above procedure was repeated with increased

quantities of wasdiyédgeior. but consRant wash | i $udt concer&ion. However,
w th weight ratios of wash |iquor tg swatches ofyg. 24 and 7, the novable drum

was 60 rotated gently during the t%n m nut e ITEE‘I?%‘II caly ag;tatlon period so
as to prevent oversudsing. The resul'ts were as ows: 65 19 EP 0 079

234 Bl Weight Ratio of Wash Liquor o Dry SwatcHed? [dtr] Br eakout *
Artificial seb e3béh 2 15. 51 B
C3 %mtﬁ%ﬁm L5 12.82  16.98 A B7
17. 47 A Arti PP¥FASebum pol ycot't on - ; 2 g
12. 42 B3 12. 97 B3 16. 22
A7 18. 07 A CRI SC@® pol yester 16.22 A 2 ,
8. 53 A 3 6.52 © 5 A5 18,07 A8.01 A7
9.48 A CRI SCO pol ycotton 2 8.53 A 10.70 B 3
1036 GRESCO polyester 13.9% ° A7 °° 15. 57 A
Triol ein pol yester 2 3 12.662 A B3
13.08 B 5 15. 58 A7 801 A 14 34 A B
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