VETHOD. FOR TEXTI LE LAUNDERI'NG 5 TECHNI CAL FI ELD The present i nvent ion has &7~
retation fp a process for laundering of textiles using small rHa{::ﬁf(L&Zbﬂ @

wat er 510 ° and energy without” substantial, soil redeposition. This resul t

in a superior |evel of detergency perfor maﬂe'e. The present invention has - « _

further relation to a process for Iaundering of mxed textile |oads

conprﬁééd of dissimlar fiber and Qg Eigastantlal dye -~
-transfee 15 fromone textile to ano her EOpen I'ng ti sh Patent N
‘Applications Nos. " 823¥627 (Publication No..2109015) and 8431620
‘(Publication No; 2149420) relate respectlvely to apparatus far carrylng
~out the process of the invention and conpositions for use therein.
BACKGROUNDSI NFORMVATI ON 20 The conventional method of washing
textiles in an automatic hone-type washing nachine in the United States is

carried out in either a top |oading ' machi ne. The

di fference between the two nmachi nes ?ECHPZ{B%LO@% | oader the vvash basket
is rotatable around a'l'!wtmtaantaﬂdvyn_vient ihas| refationatd a n a front. 25
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. BACKGRGOUND INFORMA"'KON
20 The conventional method of washing textiles in an zautomalic
home-type washing machine in the United States is carried out in
either 2 top loading or front 'loadi'ng machire. The difference
between the two machines is that in a top loader the wash basket
is rotatable arcund a substantially vertical axis and in a front.
25 °  loader the wash basket is rotatable around a substantially hori-
~ zontal axis. Home-type top loading machines are, by far, the
o , most popular, comprising 903 of the United States' automatic
washing machine market. )
The process. for washing texttles in. a home-type top |oader
30 begins by placmg the textiles in the wash basket. In.a normal
' capacity home-~type top loader the wash basket can hold up 0
7 kilograms of ' texﬁles. - Detergent composition is then
added to the wash basket. Finally, water, which is typically
heated, is added to the wash basket to form a water and detar-
35 ‘gent solution kn_own- as the wash liquor. Thus, formation of the
wash liquor is carried out in the wash basket in the presence of
the textiles to be washed. The washing ‘step is then completed
by applying mechanical agitation to the system in order to loosen
and remove the soil from the textiles.



-errperature and |l evel of water and | evel of tdet~-ergent cofnposi tion used’
the wash step can vary. 60% of "t he wash steps use warm  water
(typl cally around ferr]), with the bal ance being evenly split betweén het

-wat et (typi cally around 5 [err]) -and r;_olzd_'_vvater (typically around [err]).
The | evel, of water and detergent conposition used in this step typically

ranges from 40 litefs { epe(fatureggda 'tlﬁ (81 YWk and leve?ongro%ggri o

grans, respectively," wash basket size an | ZQut
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t he wash- 25 . (13?(51“ t%p are Mlar to a-hone-type top. |oader. The
basi c difference. Thetwash tliwo&mmjruhemrermd asddthmteanhsoére rénsesth: and s
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consi derabl e \muemlyexqemodretalsemim vaater vasss iposyiblle. 26 cold seaterf rinse isat er
| 5 "heat ed, th‘ih%d' frb a congd eaﬁ%s. AREE BtepEP AT tHe baRRId lé@%ned wiith

2 energy are cos t he co
: water rinses. The amount of water used in this step is typ:ca”y

20 the same as that used in the wash step. The rinse step is
generally repeated one or ‘more t:mes.. : - 2 |

-' _ The wash cyc!e of the home-type front loader is very szma!ar L
_to that of the home-type top loader, The temperature: of the
~ water and detergent composatlon concentratlon used in the wash-

o

gical ciﬁﬁ%tﬂ?n deanoemaldyrerRRti ﬂvrpmgc% rinfen .

25 - ing step are very similar to’ a home-type top. loader. The basic ‘ .
difference :s that the amount of water used in each of the wash - .
and rinse steps typically ranges from 25 liters to 35
" liters-and, thus, the level of detergent composatlon is from.
10 grams to - - 70 grams, '
30 The complete conventional automatlc wash process in a home-
type top loader typically uses from 130 liters to 265 .

liters of water. By way of contrast, a home-type front loader,

though more efficient, typically uses 95 liters of water.
_ This too is a considerable water expenditure_ for one wash cycle.
35 Also, if the 'wa-ter’-is heated, there is a considerable energy

expenditure. Both water and energy are costly to the consumer.




- 3 - A known. dr awback normally exhi blted by conventional auto- matic vvas@
precesses ‘of - the foregoing type is-that soi’l redeposi- tion occurs in bot \ )
t he vvashfqnd rinse steps. Soil redeposition’is soil that-is det ached fro

the tekxtiles and goes into the wash 5 or rinse liquor and is then
redeposited onto-the textiles. Thus, soil re8eposition substantially
limts-the "net" cleaning per- formance Anot her Knowr drawback nornmal |y

‘exhi bi ted by . convent Aokabwautdoauback wastmal ho ceddbitedf byheoneeridenalgautgre

I's. that dye tra:%%n% ?élf"em%ilg SYsCUF Wée'?ofgagﬂzhﬁgt\)gﬂé '?s'ﬂ?éiss&i ‘redeposi-

differently colo e transfer et achnent, . of d\ée froma

textile Into' thetigpsoraurguit hath the wagkandinse ptePs: orrUhi@IeRABIIo
teX]Ei l'e. EO' g\éolig Qe{iler tHaAnR ]geté&lﬁcmmsmnﬂfe hasat'ias:uaddl goescirte ﬂ&lfywash
perform the itional step of presor extile t on
textile typeasout of S35 E’B""Sr dots t{:'F'é et eﬂ 32%’ fég ,t%’étﬁg ﬂl\r endt
‘et al on August I1sbil 198depﬂsitmn asqhsmmml?orllmslhs \Maehl“n'@tbf demtngs per-

t hrough a wash an‘% mr_h@%e cycle in a washing machine with a horizental,
perfor- *- q “qriven .tub arranged inside a housi n%m erein the

tub has 20 at |Is r ofnother paowshahpwhacknpermally exhiBited, ByhicoRvanticRal

the washing and rineiasiccwakh ?Foée'%ges tofbtH et Rfoing e/ pd @éh:ﬁ%t 8dy®e trans-
repeat edl y I|fted up and t hen

tra at
portion of tHE tufgrarf@ar® et %tBF%'LFE%dL‘ﬂﬁT h[fi/?fjps geﬁ %tyo %’ﬁgrﬂ,b
as the tub vel ocitextiles gr Dyl irgansﬂgrr d8stite Jémcﬂﬁentlmmaeaﬁrent lertextile -
o ovenint conprPASHE . Y B SRR ?'% YEha eflaiflon o Hotng
suds—t hat gi ves atestiaghyTo ayedd styendyans etrhtzhstlmgmebthiomgi fhaecesh
wifh suds until. 3%%«) 5 er‘%r@uﬂ‘% aée%ﬁmts@bgaffdr@@a.tém%rtﬁee taRava,t hst

tangential area tu mai ntaining i.n the tub during .washing an
aqueous. nedi (4 | ey BY %ﬁx"F'éa'QtPe but sjse by (f@larufYRedi anet er, wher eby t he

dry clothes are loaded sndpateduahlmm 199 ished e ArESSE rll al em Augustptrg
at whi'ch the cent {@ggg@ Vel OCI t% at fosrg%nztauvl?laghmg 0% 803‘\&5 Q:h%ugne t\HQSh

speed is. then inc
vl : - - and. rinse cycle in a washing machine with a horizontal, perfor~

ated, driven"itub arranged inside a housing wherein the tub has. '
20 at its rota.ti.'hg periphery a tang'ential area, il’.l. whiEh during the _ - '
' washing and rinsing cycle as the. tub rotates, the clo..hes are
: repeatedly Ilfted up and then . fall in a trajectory pa*h onto the
'Iower portlon of the tub and are then dlstrxbuted without unbal=
ance to the tub, as the tub veloc:ty is gradua!ly increased. The

25 clothes are then centrxfuged as the veloc:ty is increased further.
'Accordmg to Arendt, hIS mprovement comprises the steps of

- wetting the clothes with an amount of suds that’ gives a "douchy" .

'consustency to the ciothes by filling - the tub wsth suds until the

. level of suds does not significantly rise above the tangential area
30 of the tub by mamtammg m the tub during. washmg an aqueous
| medium level of at least = 5% of the tub's diameter, whercby
" the dry clothes are loaded md:vxdua!ly into the tub Wthh rotates
at a speed at which the centrifugal velocity at the tub case is
0.3-0.8 g. . The tub speed is then increased to S 1a.
35 o . _ . _



Fxhen gradual |y changed to .a spln speed and after the spinning, - reduced-

‘ ? velocity in keeping with the |oading $peed. The process is thereafter.
. followed with-a rinse cycle which is simlar to the washing cycle.’ k :
Accesding to.Arendt, the exchange 5. between "engaged" and "free" medi um
~issachieved not so nuch by Ieaching but~ H& "t he nechanlcal action of the

tub. Finally, Arendt teache t vvater I S sa S not by
usi ng snal | er theg ggadyal tYotcz\a lﬁp'ﬂys‘?% %Q'gntls}%btesf)%#'%%

rinse cycles. rd8uced to & SzelEhilty:nin 4kée‘;ﬂng89ntl'sst!@d l@aﬂm rsRpegled. et Tble on '
Cct ober 3, 1978 discl.os S S [ S ng a
concent r at-ed RE8H®TS d’tl %yﬁ?ﬁgfa?%g'%gd&éwcﬁcﬁé r?as‘gfel&ii?!ra éiﬁ{rﬂyg a

foam which is toheheafweshxagpmedet o Aissordingedta eNFFQS the texghanss are

mechani cakly @,glt‘;vgg,ed-é W%quf%n"ffpée'ﬁhéd@@ﬁtlst btﬁFeVeaSnoseaond&h bhen the
foamis destroyed

fromthe tex- tile sSp th tiles

in a rotary péﬁqswaséau'ahymtherm‘%cwaé 3ign 9t Ig:rzig‘{’]'q\" \I‘S cﬁe
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~ concentrated 28 'aétre‘ T}t F'Sﬁ'ﬁ Hﬁ%’? '%Id%%gwe%oqgit ég@tﬁal ﬁl:)ca)”r?l}!| he
T textile fiber.athdr ringe chelesubsequent rinsing.due to a dilution of the wash

liquor. Sypll anotg QAR IEALE G 6 DdtoBERT3
W t hout etr‘lgount eri n%rgi?té&gg?‘t ﬁ)ang?g%sggrrge_tgcﬂ lt%g OPI scus ed 25 in the
d

~ aforefenti oned97§)a@!§¢ﬂ°ﬁe§saea’atsb REPRGRA vhis dlcgf,‘F tr8“§ omingn e
-, 3,650,673 ;SS%ﬂcﬁﬁtr@ﬂ%rw% L@Jl" 2by lﬂéZntEithﬁEtzdi‘l ofl compressdbdimgnd = .
*- " apparatus for - washing t an,. amun 3 espgpdi ng
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- -consi sts of pltertites sarehm’éehaqmﬁvl Bgitsted matthe faame ‘pexatlieeSt othhety s
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surface arda e’ enclosure simlar, to th 58
enpl oyed in a tilesnby| aawngyii‘tﬁ mnlmlmwomm%ﬁﬁe ngrifese
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| ' textile material and dispersed in a relatively highly concentrated -

rs

20 detergent solution is partially deposited again on the textile fiber
- . during the subsequent rms.ng due to a dilution of the wash
. liquor. ' L
- Still another attempt at usmg more concentrated wash liquor
- without encountering redeposmon problems of the type discussed
25 in the aforementloned patent issued to Remwald is dlsclosed in e
| U.S. Patent 3 650 673 lssued to Ehner on March 21, 1972. Ehner 4 -
discloses method and apparatus for washmg textlles utmzmg an <
_amount of water. correspondmg to. . 50% to 1503 of the dry '
-welght of the textiles. The. procesé- consists of placing such
30 quantities of wate.r,: the textiles to be laundered and a transfer -
agent, e.g., polyethylene foam having a targe surface area per
unit mass, in a rotatable enclosure similar to those,e‘m_pioyed in a
front loader type washing machine and tumbling these materials
tegether tor' a period of time. Soils removed- from the textiles by
35 the. tumbling action are distributed over the combined exposed



surface areas. of “the textiles and the transfer ageni, which is subsequentl yéal
separ at ed f'rom the.textiles. Thus, the textiles. are cleansed of .the soils
distri-buted onto the transfer agent. Ehner admits that a quantity of soil
will be~reft on the textiles, but 5 teaches that it will-be substantially
reduced.from the original quantity and will be distributed so- as-to

| eave oo obj ectionabl e areas of soil concentration. Follow ng separation-
of thesoil carrying transfer agent fromthe textiles, the textiles are
sub- sequent|y drissutfage tareasant thet dextiles and dher dramstehi @gepheyWhich 18

"washed" by tunbl idagsbREERNY S&pdriated!| Foim Shieleitilés. aThushetite teRktiveglare
U S Patent 3,647,354 issued to

_ Loeb .on March 7, 1972 su sts _that was h
process such as t IganfesPhste Fﬂﬁf h%‘.s“éfggf%q Mt ?’Benetﬁa%%% r?Sﬁ'E‘gm °F
fol l owed by a rinsRimitocest anguantitg o5 soih wilhribeé tigfoforvather tewtiléssi dut -
only to bring th til -t | t] A di inal
Coch, the texti | oaeafied fiBtclt it U, siibudhuHRly 1BBred "9k bR ofiBine
agent whi eh funct iquantity andarwillr besidistributed isheasrtndeave aermbjgstanable
the Vash process t.58P3FalsBidcbRtarfiatRRd | FRTBREANY S SebardticiN of NeneO soil
textiles. Despite the advantages allegedly provided by wash E_rocesses %f___
the foregoing typeEarryig HEgaStest 2080t WiTeA WhBeipridied. cHIR Tafiley are su
acceptance, parti géquehyly dridte ifafie k&tme dfotatabl& einclosuric borwhichl Yheyarare
obj ect of the.presgnt .inyention is to.provide 25 . .. : a S,
for |aunderi ndB .teﬂ"ﬁﬁh@g 'UEth"m%ﬁg%ﬁ'fé‘q Mﬁ%tc"b‘fu’ﬁﬂpgrwa?gt dﬂYn?irqn.'r %Q%Ses
sokl .redeposi ti on thardughe trans- fer, evén w thout presorting of the .. .. -
textiles to be laundergds Apgthar PREPCIsyOfiskhEs PrESEBLL | BUEMARM (3, t P72
prowide a process for ?éﬁhdgrglur%g_te'xt?f es V\'ﬁlgcﬁd rra‘Ees extrenely 30 "
efficient use of tswgaesterthenta ¥ashopresess G dsedhahgisqleseghin; the- afore-
extremely efficienhetished EXiiir RBESMY be followed by ANPIAW pebtesy emiploying
present - invention is to provige a -referF.e.d.- 1vto” BIQSESE f(%r {.?undt%r i11g
textiles usi ndSCOIQj quaniity wateg suf icient only "to” bring e textiles 1o a*~ -
. condition of dampness. ~ According to Loeb, the textiles are
tumbled In a rotating drum with a ‘clean transfer agent which
“functions in a manner 's'irriif.ar to the transfer agent used in the
wash process to separate detergent and loosen.ed _soi_ls- from the
20  textiles. B S o |
- . Despite the advantages ailegedly provided by wash processes
of the foregoing type, they have not met- with widespread com-
_ mercial acceptanceg, particu‘lérly in the home laundry market.
- L - _Aééordingly, an object of the presenf:' invention is to provide o .
_' N 25 - T a, process - for laundering - textiles .using a small
R " .amount of water, yet minimizing soil redeposition and dye trans-
| o fer, even without presorting of the textiles to be laundered.
| - : __Another object of the prééeht' invehtio'n is to provide a |
) . pr_'oc_:ess-' for _lauhdering textiles which makes extremety
30 efficient use of the detergent composition .utilized and, if apptied,
" extremely efficient use of heat energy. - '

Another object of the present invention is to provide a-
igrefert.ed -+ process for laundering - textiles using cold
water. ' '

35



&= further object of the present invention is to provide a process for
pundering textiles whi-ch results i n superior tleaning as well, .

Of.eservation of the textiles' pear - ~éhcCe over nany | aundering cycl es. 5
A still further oM cfsrther a°lbﬁé eff ctheyspeasenss invantionsist ta nReaviden i s to

provi de a r-&%%%s féﬁ”abﬁﬂﬂﬂﬁ@ nextited | WRith\1e&git8 in
mechani cal ener be a

ap
! b tact ed 'th
a concentr at eﬁ“%é?fglnq’ﬁﬂfwgv\ﬁ hweli)olﬁs ee)r'&aaf""ﬁéwg QE d@’gpﬁﬁ’bﬁ n Con ac Wi
DI SCLOSURE OFaric WﬁhﬁmiﬁaqusardIes.nventron conprises a pr ocess for

Iaundglng a wasnat Qafl Hrfifid %ﬂ&&xm'f o Jgé' e&@%ﬁ&ﬁ&spfésen@ -

productng a wash {1 quor conpri si g from4 o wat er and 1, 000 -
ppm to 600, 00vention dsddpePIeMide shposition; 15Process forpyayndeningyting

' Sublst g“t i all ?’t&’cﬁ@ky Hmdeﬁplr)rrabeiﬂw?rlorhﬁ;egyheaantu eaméul wgtsﬁtmal d
soiled textiles,in their subst Y st at nt of _s
| i quor -appl i eﬂif bave néﬁ" cﬁ‘\'/"i tﬁgfﬁ'y ﬁ?ﬁcﬂﬁﬁﬁw alsb ﬁauPﬁ aﬁg range
fromjust enoogh creating ta |sbdsepmhldnwash | i quor substantially evenly and 20¢
conpl \eggly on to said textrbfgcte #ﬂ%lﬂ%&"ﬂ' gt of said textiles,
[ gr ans

"~ said h tiquor containing rom 00 granms of said detergent .
conposi tion per hedRfeaAMGLNMNELCR mqiéss -8 Progess fios glaunderigg oh W8y of -
\C/ivash i \(Iq\zerht Qoid?f {ﬂﬁlébﬂléd GeRtileE mhﬁagcktﬁegﬁeplse&-for a period offti me

uring ich, i e n ree

quor i excess By oTRICHEL 8 e Huab Sofptraths 2 bl M et il ®

mechani cal energy‘-m 12000 irouw QQ)GQQMOQUtMO @sdéhergent, camposikione x c eedi ng K

t hat egral oyed durﬂ)n&éi'rﬁwdlbgtduﬁﬁtﬁizm mhzlmﬂue@ﬁa Ay & tBr@ent '
S

over sudsi ng 30 F% n%iéaﬂﬁi&ﬁg% qu%}%&é& aque%sf
rinse |iquor suf fSAELER Masgh, 1034 g8 Yof said
tex'zjr | es Ept adegrﬂﬂe&g&temmﬂitheofseaid wash ﬂ.hvmteamléedtmcarﬁmel)t ion in

said quantity o "Wﬁ g,ﬂ i gt | Bt hou
containing said éﬁd uo ?j 1&?&?5.1%%’;3 ﬁa rom sg thxtgrhl es. In’
a preferred enbodPngit Meuﬁ?@r"ﬁﬁbr’nl}q"&l‘ % LY, ‘liquor is
such thwmt there Id@upl!t@lpromtmrs&ﬂ tarvilesstoB u\aﬂs thaqdvg webghtx o smidf t he

absorption Capac'ée!tﬂest r@ﬁf\ﬁsﬁ' ﬁ%ﬁ?%ﬂ?&%%eﬁ%f’? ¥aﬂ1e°%hg&guor S

not i n excess of err
_of said detergent conposl.tmn per kilogram of said textiles;

‘c) allowing said quantity of wash liquor to remain in contact
~ with said textiles for a period of time during which, if there :r.s
25 more than a minimal amount of free liquor in excess of the
absorption capacity of said textiles, limited mechanical energy
is applied to said textiles at a rate. - not exceeding that .
enployed during distrimtzon of the wash liquor so as to prevent S
_ ovezsuds:.ng, o
30 -d) treating said textiles w:.th a qxam::.ty of aqueous rinse ligquor
sufficient to produce emugh free water on the surface of said
textiles to adequately suspend the soil and the detergent
composition in said quantity of wash liquor and;
e) separating said rinse liquor cont:ammg said wash lxquor and
35 ' said soil from said textiles.

In a preferred embodiment the upper limit of the quantity of wasn
liquor is such that there is none or minimal amounts of wash
'quuor in excess of the absorption capacity of the. textiles and
more preferably the wash liquor is not in excess of 23 times'
40  the dry weight of the textiles. In the final step or steps of the
process the textiles are rinsed with. water to simuitaneously



40 t.he dry. wei ght of thetextlles Intheflnal ;step or steps of the f
process the textiles are rinsed with. water to sinul'taneously -« - 7 - - 7
renove- both the soil and the detergent conposition. A conver- tional @
hone- ty‘pe/\top | oader or front l|oader rinse cycle is effective for such:a
purpose, but the ri nse can be acconplj shed V\nih_reduced guantities of water

Whr |l e the process is' partlcul arly. 5 benéfy Ci al when carried out on

fam | h- i,sed d th :
A LY Pe wash Londve R, «BE Bl A hel MRS ciRbGLiiorR oS A (Bhyen-
BRI EF DESCRI PTI O\Iti@ail'lﬂ_énwet\l@pvwaﬂertme fr@ﬂemaﬁecaﬂnsﬁ cyaledisuelffective h
claims particularly. pgid i 9 g:'-*boé‘é'd Quéth{lé?th}ﬁss' %hfi‘ 3G té&o%ﬁ%ﬁ@ with

i nvention, it is . elleve t esent invention bet ler ung er st ood

fromthe 15 foll EWHﬁeﬂe%'é?“ﬁﬁFF%nq nWakareh: Whilgu tbel Hre<=%§%c'ﬁer?eﬁleu farly.
perspective ItLUSbeaéf.em wﬁquaeémed;war lovs rféﬁfx?r-fﬁsie aﬁwcf dosds f @mprised
carrying out the.present under rocess

cross-sectional i BFJE'E‘F& f%?]”‘o'farfq‘l i?fE&MPﬁEmthfogm‘éﬁsécF‘Sé’ea'%"nbﬁ. ytitized
taken al ong secti to ddvaetage oof affi ipadustdial Fagndey 38afes an i nset of ‘the -
drive pulley system shown in Figure 2 w:th t he puIIey act-uating cl utch
assenbly in its alter- native positi ‘on;* Fi gure 3.is a cross-secti onal

segnent of the apparatus illus-"25 trated in:Fisgure 1 taken in a ptane
whi ch passes ig hrough ‘the center of the wash |iquor applicator nozzle and

the axis of rota- tion-of th ' r di scl o i igure 1; Figure 4
is=a sinpl i fied.cross- secti ' ']’E?éagkgpwﬁs bﬂpi%ﬂng'gﬂ?'gﬁ%y pr ef-erred

wash : i quor .appl i cat oWhihe z tiee Spdcim:at:on cd?icguﬂes Swiith aolatmsl \paﬂicﬂiarﬁ\he
wash- i quor appl i ON.,OF

ToE T Ve G A PRIgindEH Bl Mkl iy nﬁ%éggng)ﬁ?? TN

il lustration of phetieved;thecgirasent m‘eérmtamdmébpar betrsrf @ndseﬁtpyﬂng-oouttha

| aunderi ng pr%es?ol'owmg description in which:

Figure 1 is a schematnc perspectwe l!lustratlon of partt-'

.'cularly greferred apparatus for carrymg out the present Iaunder-
ifig: process; 3
Figure 2 -is a cross-sectxonal iHustration of the embodiment
20 "'dlsclosed in thure 1 taken along section line 2+2 of Figure 1; '
Figure 2A is an inset of the drive putley system shown in
Figure 2 with the pulley-—actuatmg clutch assembly in its alter-
native position; . _ _ o
Figure 3 Is a cross-—sectlonal segment of the apparatus lllus-
: \/ : .25 . trated in Figure 1 taken in a plane which passes through the
: . o center of the wash tiquor apphcator nozzle and the axis of rota-
' tion of the movable drum disclosed in Fagure 1;
. Figure & is 2 stmphﬂed cross- sectlonal illustration of a
L partxcu!arly prefer'red wash liquor applicator nozzle; and
30 anure S us an end vue_w_of_ the wash hquor apphcator nozzle
~ shown in Fxgure 5, | : |
_ _ " DETAILED DESCRIPT!ON OF THE INVENTION
'A. 'PREFERRED APPARATUS .
- .Disclosed in Figure 1 is a 'S_chema.tic illustration of parti-

35 cularly preferred apparatus for carrying out a laundering process



Frticularly preferred when-the quantity of wash liquoer utilized is,; at

oSt |, [err] -5 tinmes the dry. weight -of the textiles to be ~ % -
| aundered. Such maxi num quantity of. wash |iquor approaches the maxi frum
absorp- * tion capacity of an average wash | oad. ~For purposes of clarity,
none-of the details of the cabinet” nor the-access. doqr is shown in Figure.

1. 10. I n the enbodi nent of Figure 1, the washing machi ne 10 conprises a

T - stationary drign d&ddagesewith theyprestnitcverttdorst.r uc~* t'on and having a

hori zontal. access opening 20. The centerline:of the cykindrical statjonary
drum 15 coinecides with. the axis of rotation 300 of a novable drum 40 -
(sonetimes referred to iThehappdratpsi v Fguras! alsapartisadrdy) arsfaired
w thin stationgr. 33 ' > Tyokiedduge r Gngst .t he

L "h}é tRy bF JRLP [FRGG lutitidddSS ] adeindst, 23
Cross-section évhl cei(r\?lg 0 Eléﬁres ‘2 anc’%,

r stationary drum 15 co réses a
peri pheraf waltimas, the ek Waight ofsdhgr dgxtileHnke e%ﬁe Bindargdner gg‘ﬁ ral

wal'l,. a frontppahuml Quantityesr iwash fiqRepospprdactge thie magimami ahsarp- wal |, |
20 said front wall hayin '

a tubul ar - shaped extension’ 19. i s ACCESS
openi ng .20 usdtPh &apaﬁﬁyaﬂﬁ qfhl?d’a?ﬁaﬁ;ﬁu‘ﬁﬁ% P?%m r}is reghigﬁ?%/g ﬁgﬁ?ln 1’10, -
Access openi ighoHe bbrite. deatadlsabf whehcabiinablrers the iscgesmsioor is1shewmdn i s
"secured about e‘i..t aroult'erm)st -periphery to the front wall ,200 of the washing
machi ne cabi n t'.g‘ YWen the 25 washi ng machine 10 is in Q‘{)ge]r ation; htae

. “washi ng mi6hi né' s bucthe embediment of) Tighee cf osdie ppashing, DRSNS J%Fi gure

~ “drain connecti

2 and forns a J_ﬁfiééé?“&t sERWnAYAIdIsin t18e op eidFaRY Bplihdeitabfcopistald-e :
_seal i'ng gasket 210. -Thelse I a‘_‘t er 'elaeirm"nfus are |'iI'I_u ra}rﬁ%-ggj‘y tinkof he - -
cross- secti on tief andyhexing @ NBRZEPER ASTSTEnTP ! Qﬂl_‘é/! i & 30" Telai nivad
-drawing. figurge cylhririeserstationpoy t doumofl%iﬂﬁh,ﬁdasy"vgthnﬁng Raiprefi ded * ‘.
drain connect IGR0E P8 nReREQAES, dHuRf o (Sometimes, reRTTEd tath e, The
142 to thdSsugption @itdes af washi baskdt) qnowntediwéthiar sfatianasy 1904RhiTh i s
secured by means OjsSHPRRYre drbdriy ifllstrated in the cross-sectional views of
' _Figures 2 and 3, stationary drum 15 comprises a peripheral wall o
. 16, a back wall 17 secured to one edge of the peripheral wall, a
front wall 18 secured to the opposite edge of the peripheral wall,
20 - said front wall having a tubulér-shapgd __extensiqri 19 having an
éécess opening' ‘20 used to--lo_ad and  unload Iat;:ndry' from the
washing machine 10. Access opening 20 forms a seal with pliable
éeaiing gasket 210 which is securedi about its outermost per{iphery
' . to the front wall 200 of the washing machine cabinet. When the e
25 washing machine 10 is in operation, the washing machine's access . —/
. _.door- 220 is in the closed pq'sitidn"shown_ in Figure 2 and forms a
waterti'ght. seai. against. the=-6ute-rmost portion of pliable .sealling
gasket 210. " These :latter elements -are illustrated only 'in _th‘e'
cross-section of Figure 2 to -ensure maximum _clarity _in the
'30  remaining drawing fié\il';és';  The lowermost portion of stationary
. drum ‘15 is provided with a drain connection 21 located in peri-
- phéral wall .1-6. " The drain connection 21 is connected by means of
.a f!exi'ble connecting line 142 to the. suction side of a rinse liquor
" discharge pump 140 wHich is Secured__by_means of support 141 to
35
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A

- 9 - the base of the washing" machi ne cablnet (not shown). Connect- ing/7~& ™
l'i ne 143° conveys rinse |iquor dlscharged fromthe punp 140 to a sewer dr Y’
(not shomm) As can also be seen in Figures 1 and 2, stationary. drum 1
S supbo(?ed by means of four suspension springs 66 which -are connected a
ong end:-to anchor nmeans 65 secured to the uypgeL- nost portion of the
statiopary drum .15 and at their other end to fixed anchor neans 67 which

are seeur ed 10t e PESLNGE TRENAEFRP fiRhifd dopHiatithot Whown) . Bréadtag

from the | ower o portlon eri wal | 16 are ofu or.t rre ers
70, the IO\Nererstlngﬂé‘S‘eo?ﬂMﬁ‘-PEHeﬁé? J'%%d&%ﬂ”’t‘a'%f% F A ﬁﬁ‘g Qs
71. A vertical guscgg“mraapa,m(@@sgaawhgzt ween the two sets of m)tlon
limting danper pads 71. Sufficient cl ear vi de e h
ot on 1 i g 15 ABnEh HE05% peERd AaSgrtid Bhd & FaetiReER Hruhfs
secured to tlge baise subpbh'eed/vatshmmnmdﬂ fm;maduspens(onotSPSM)ﬁﬁ sld’"t:haam he
stationary drum 1, fpyuRder ggl bRE! 5! aRTBRIREIND @Ndetlifea! & thedBpper-

mavenment whil e acCess openi ng ext ensi gn remain in sealed
engagerent with pmpsbireriiesn pﬁgthgaet@e‘-tor@w drye 39 a%sqtl F'é?h" At eRg &
stationary drum lfxglnaAEHas :rtelaﬁst bANGRIcH abé Mdeclired | o héOWwavhirg)) rEhins
during nonents of i nbal nceg oadi ng to the washi ng machi ne cabinet (not
shown).. Locat ed i FRPiget «drum 15 is a movabl.e drum -40 conpri sing
a perforated meri pher Exteading/ ¥rom thbslbaermabt ypantiper -of2 peripheriat waldk16

wal | 42 secured tg:ong ed f ' er | ¥ oa
i nperforate front g(ﬁal §u53g§ggﬁf€§hg? 'H]% q‘a%:“ﬁe ﬁgt%ereoéﬁ%@be%rl ng.
fromthe front wasécur®doto mtuxqmwmt-egddampenmacts EAL ub‘UI‘%ﬁ"—t&?&rﬁlﬂ e plate

ext®asi on. 44 whig n;sag,rarg bmieea tHhe 3WoA6&RSST MR UntEinghidaipes pads 71.
concentrically -alirgned wth 30 the access ag n|n 20 in stat

nary,.d
15. Equal |y spac@df@fiepke Glear@ncei rieurperd ff@f’ﬁ‘phté\’eal f\R,g'PP 4% 'méﬁ'"ég
three lifti n915/ane§m€93r0;ﬁa@$lbat andi eheé )gdhﬂeabgitban,Cr\:ﬁashsts:tseauredhm the -

t edge of  th 48 of fhe t 7
breferabl y. torm nBees 8 (enmaing Brable (Ghi (HosSoREff ‘B et tne

stationary drum 15 may undergo hmxted up—and ~-down and side-to-

‘slde movement whlle access opening 20 and tubular extenston. 19
. remain in sealed engagement with pliable sea{xng gasket 210. The
.Zfl'"r'es:lxent mount;ng of stationary drum 15 minimizes the transmis-
. sion of vibration which occurs during ‘moments of lmbalanced L.
-"loadmg to the washmg machine cabinet (not shown). '
Located ‘inside stat:onary drum 15 is a movable drum 40
comprising a perforated perlpheral wall 41, a substantially imper-
25 - forate back wall 42 secured to one edge of sald per:pheral wail
' and a substantially mperforate front wall 83 secured to the’
‘opposite edge thereof. Extending from the front wall 43 of the
‘movable drum 40 is a tubular-—shaped extension 44 which termi-
:nates in an access opening 45 wh:ch lS concentrlcally al:gned with
30 ._the access opemng 20 in stationary drum 15. Equally spaced on
the inner c_trcumference of peripheral wall 41 are three lifting.
| ~vanes 47 of substantially triangular cross-section. The innermost '
edge: of the side walls 48 of _the'- triangular-shaped vanes 47
'. prefe_f‘abiy terminate to fo'r.fn an innermost land area #9. In a
35



WO - particularly- preferred enbodr nment; eaéh <of the vanes is .
metrical |l y-shaped about a radially extendr ng line origi natrng at "t he
(i's of rotation 300 of novable drum 40 and passing through Its’ al titude.
- Thi-s “pernmits rotation of novable drum 40 in opposite 5 directions with
equal lifting effect on the articles bed mg_-r aun- dered. In an exenplary
enbodi nent of a washi ng machi ne 10 useful in the present. |nvent|0n .the

movabl e drum paeticulasly ecpeafered nerbadiment; (4hs Of ) the YRR elSiy
appr oxi mat el y g @1 ﬁﬂ:aﬁygﬁ‘i\apéd" aEQut dﬁ%@aalW‘hk@eﬁdﬁg’[ nhartﬂ'libﬁ'fatﬁ*@md

lifting vanes base of pr.oxi teI th by '
0 (2279 cm ) they wes A refetRrR 0 OFITOVARIE QU ARcEgr S thrSugh ~
and a | and ar ¢g 4RitRRSUr This pRePMitsi Addation &f n(cﬁ:ablerdmm rwvurdtorppbyrte"
(17.8 cm I nner, noxabl e 40 : Lmately
750 unifo Mydgf)%ée)d' e"i’hﬁargﬁf"ahs" gmg %ﬁrﬁgpeor otrrgé-(hé'%é! %a%?'n g{ag?’ameter
of appr oxi mat deyedl4" (0 635 cm ). The stationary drum 15 enc| osing the.

af or ement i oned noygb RB8s 3PNy Wddrh |MaZH1ne( 6% uBBE)L A the ,
diameter. As will 'be ap mhlaé}?rgm gn“‘rﬁﬁg ection of mvabl.e 20

drum 40 is rotressnt '§¥60F'§H t Shatmeyigr 9“’ H%#Pl@%?”%%%n%pgfmﬂpﬁ\tfés'haft
29. The I nner-yst pgmsot;"gljr uesdrafnbté?;g ayﬁcagfmkaﬁmlsamzmt{egrml cthl arige 30

which is secure on flan 1 an f 7
f ast ener s 19suderd 'ri‘q’?‘zi;s tg? g’f'gR La'”ﬁawﬁée' it ?aﬁe%f E r'ﬁ’?ﬁ%r% The
shaft portion bafse26f aﬂrpmakimfety 29 (pabsms. )t limomgithabm 8%r&%8 BBLE B1 in

the back wall f gpv da iy (FTRaRS, Of ¢ of ,
beari ngs- 25 se‘ﬁeﬁ’tR gR ?ﬁ ﬂﬁéﬁf % d(ﬁspr%#g?%ﬁlgri é[riunr% %?‘nfaqaéiéf?ngs 25

are secured i Hapdsineaohs tsgeaﬁyamg @errenimatgly di'alhey §™3 hiveAtR YD) neGLJ

to one anot her1ang . §Nanbasdptwal | The Mindr3touatlé | prisai 140 obxnibited
conventi onal fasteners such

shaf t eshaft
29 passes 75hrd@f°é"€?*€é¥e?ﬁ8euﬁbgf’ém§6 %H?CBQCR‘*%F?“T?S g&oéla'%élﬂ%rum .
15. Power to riggratieavingakl ehaihem46frapmmaaimatelyecll‘l'b &m@B%xcrer) * The
portion of drrvets.gﬁg%glz enr‘tlrge Q¥R n?e?ﬁ?d?rerd g.ﬁJJaY)l§5dnEFPU'£E ed

driven puIIeyszg fs of 5 CO enrrc nounted dri-ven pulley 34
whi ch are bot messtueddapprdxizate!y el Ht i(6h am- ) m drameter

As will be apparent from an inspection of F:gure 2, movaale

200 drum 40 is rotatably secured to _stationary drum 15 by means of

| driveshaft 29. The inrr_e-rrnost end of" driveshaft 29 ‘incorporates

k an integral flange 3d which is ‘secured by means of ‘companicn

flange 31 and a multiplicity of 'fastenerjs, such as rivets 32, to

the back wall 42 of movable drum 80. ' The shaft portion of

25 driveshaft 29 passes through a clearance hole 51 in the back wall

' 42 of movable drum 40 and is supported by means of a pair of

beerings 25 secured to .tﬁe back wall 17 of stationary drum 15. 3
-Bear'mgs 25 are secured In pesition by means of bearing retainers

22 which are joired to one another and to the back wall 17 by a o,

36 multiplicity of conventlonal fasteners such as rivets 33. The
shaft portion of driveshaft 29 passes through a clearance hole 26
in back wall 17 of stationary drum 15. ' R
_ Power to rotate movable drum 80 is transmrtted to the exter-
nal portion of driveshaft 29 either by means of an eccentrically
35 mounted driven pulley 28 or by means of a concentrically mounted
- driven pulley 34 which are both secured. in fixed relation to
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- 11 - -driveshaft 29. As will be explained in.greatier detail hereinafter, e
the eccent'rically mounted driven pulley 28 is used to vary the speed -of *

r ot ati'én,oj t he novabl e drum 40 throughout each revolu- tion of the drum
whil e tHe concentrically mounted-driven pulley 5 34 is used-to drive the
novabl e ‘drum 40 at a constant speed of rotatilrr throughout each revol ution.
The driwve system for the novable drum 40 preferably com prises a ,variable
speed, \drive rot odrisesbatiurld s WEHnRe gxRlainssy in @regten H’%tﬁ'ir'i‘?ﬂ?é‘? el |
l‘ﬁ' of stationar y fhé"leccéﬁtriéﬁxy Basauﬁeaf tdvaveni paliept 28 -gso udes! tocwaed the

the stationary drum 15, any nove of t stat i onar r S _
‘affect the speed We?‘gt"zft T%tﬁt'&“ %3&5@0‘@}@& digm @ﬁér%ﬁu%&seggﬁtreé}%ﬁgf
drive notor 60 hasioneofirthe drum;ewbila thmommcentritally moumtesd dniver pulley
pul ley. 38 and?a CORCRNLELG a’H ydtrjﬁémltheed %Vaﬁ%%udn?yws_gt & doMitartP speed of

I utch assennly

position, pulley-actuating c / 1Ts positioned inter- ‘nediate
pul l eys 36 and' 38otationythpaughout exchamgvaigitione bot h of two- pi ece

construction so as to -l Hry&NGAIERERr thed mboaBRIUrURE MO reféﬁ'bﬂ% com-
respective drive belts by pulley-actuati n?\f clutch assserrbl 7., The o_uagg
of clutch assenbl Prigest @ o(Af¥eRARI SReSB IS eMRtR Or 0 r3aers Meeff2ias8ts
i's preferably secgupgotto §hetdottsd ngesiphdralvevaidt b8 60 btatiwsry odrum 15.
| ateral |y extgndi-ng su -all L N Fi aJ,.Ean. 15, . .
Concentri cal I{;‘P' n&%ﬁ?‘égeoqé%i @'ﬁ"egﬁ?g’g‘g.ﬁa% ¥$§Q‘§Sﬁ%§&%§%ﬁ§" e cen%’rall cally
mount ed driven pubhyym@gemgninefirtheostationayedruontd dues et wéfesd| theppeed —
Li kew se, Concen“".Fc%'ak'%n”%\"nﬁﬁ'?aﬂl'é' WruRtdoSY Fhel utORNCHRAY 6P of drive
concentrical ly nounte 2Hrlve pul ey 34 by neans of a.chvﬁnt|ona| -%H%e
bel }=35. - When cl MOter a88e sy sspuied | thenalor jar sEongEEtEicallY. M ErAs X
between the oppopungyf 88esndfa don¢entritdley méunteds driveimuildy If.eai tivat
drive belt 35.is-allowed to,30 . freegl sli.p .. the n ad i -
driveshaft 29Ié r ePOFHRD . R?M%X'EﬁﬂagwgyﬂgL‘r{&"&?%‘?[’f’ge’tﬁga?% : ﬁpiﬁgo‘?tteg
second position, mickitateppatiens 3G @es! 3B.drDriveppllleys3¥ and IBr sughboth of
sufficiently closg,Lo e RY 3BeitSit dgsd NP W 8Ysedfrage-
Si mul t ane- ously, %tvh ' %gté%iﬁﬁ%%ﬁé\%e% t %lqtt%pé%s@n ?%ﬁbs of drive eg‘% e
38.35 is i-ncreas&wntt of athiist seereckivecifnive sheitpcPynyleyestuatng aute
belt* 27 i's al | owgdsdohyf 89.Y FhéPhotifingelaet ¥RREn WosenBly v ssherdoudth which
' ' 20 drive motor shaft 62 freely passes is p'referably secured to the
.'hbusing' of drive ‘motor 60 by means of a laterally extending
. support 63, as generally shown in Figures 1 and 2. | |
. Concentrically mounted drive puiley 38 is connected to
B _ eé:centricaliy mounted driven pulley 28 by- means of a con\'/entioqa! _
St 25 drive belt 27. Likewise, concentrically mounted drive pulley 36 is
| ' connected to concentriéa!l-y._mounted drive pulley 34 by means of a
conventional drive belt 35. W_hen clutch assembly 37 is in its
, first position, the distance between the opposing faces of drive
_L'--' e . pulley 36 ‘is sufficiently great that drive belt 35 is allowed to
: ' 30 ' freely - slip therebetween when . driveshaft 29 revolves. When
' clutch assembly 37 is a_c'ituated' into its second position, the
' opposing faces of drive pulley 36 are brought sufficiently close
together that drive belt '35 is_ driven by pulley 36. Simuitane-
~ ‘ously, the distance between the opposing faces of drive pulley 38
35 is increased.to a distance: which is sufficiently great that drive
~ belt 27 is allowed to freely slip.therebetween when driveshaft 29
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Q12 - revOlves FLgure 2 dep| cts drive pul I ey’ 36 in the engaged. posi -, '
,n ~ whi l e the inset of Figure :2A depicts drive pulley 38 in the engaged .-
|t|on In a particularly preferred washi-ng machi ne construction = 5~
dr{ve motor 60 is not only variable speed, but is also reversible so that
novable drum- 40 may be rotated first +mMre direction and then in the
opposite direction throughout the vari- ous portlons of . the | aunderi ng

~cycle. It isrevaivesiedFigiate Redepictsi dgivehpubleyedd iion the engaged posi- s
A b SNy oflile L ket aﬁrﬁ wg;&y&éaceIanoaoym@yrwenucqef or m

appl i cation the was quor, uni formagitation .and.more uniform
heat transfereﬂgﬁﬁ%PPE%tqq ‘es be| ng Iaundered and hence nore effective -

cl eia_n3| ng... In the ;E)gﬁl}‘ﬁk;a[aﬂYV‘ﬁﬁdfbﬁgad gﬁgm@emem?ﬁidl m;de&mw bed ite
earlier herein, gccentric ted, driven, pulle S se to
provi de Eot ation os ™Mfe 'ﬂ%"\?gbl dFuﬁ‘Pﬁ ogly Jvar 88@“ e\/céﬁ'zva%:’\r,\l?};ed’lf ra(!#ﬁ

48 to Seeversiitiat sonthatemovisbia edroum i 40y rmcrbe:mqtamde firstofutoren of
Lhe drum whi yfeeblisn CoRg el 62! dhe BBUBLEE Bitktidn SHHFENBAPHS Vagipul | eys .

36 and 34 was used to provide rotat um at a const ant
speed of abowRuUPPBLPNscobIthei Rwndesing Ayielg-e. lRé?e‘??‘ﬁYgdaﬁa?h reyetrse

- particuarly mgefﬂ{er eaueeﬁeell TB‘-?nterIm Firgthtfonl, séV&iat ithneodlray athe - .
circulati ng bl ower ,160 f the cerJ ri fuga i‘ 1?.rlet$/ secured by
s of s pBReriE /Bl Tl sBevifle, tocm S riset pRucARonar 18 WA

stationary drhidudsb, rﬂﬁ-e Thiforir agiuatiohabhdg'nbremmfdﬁﬁ heatprtedmsfabl ;o

owered by vayia 0 t € nveys

gi r frcm‘%/he eo%’e’(r&l gm%llé/%odga}le éa%’? rlég\éfg @E?gﬁgefa tm (%léa%%crﬁ desya
heating el esent lr165hgvegxemn1@¢vtn@sbirrg mphmsewbpdunqr& eflesgribedhg \JJ -
‘connect i ng du&érh]e@fs HEHe ] C@ﬂz"%&%ahﬁ%ﬂ@/ athuf'\['éHn BPﬁehe%Lﬁfey?’OZS 1gdsto an =

i nl et. opening 180 | ocated .in the erlFl eral wal t he statlonarl%/ drum
15. In the ewsrdiitreRfodPecrejabign; af Qlff‘%‘éati'eisdr”'ﬁe‘éq é’& 2 siResds Wiy oduced

i nt er nedi at e vadegeridmer al . wabl td-6 of ‘ssat rw&y‘odlguma&Sm&mtet iring
e Bt bt oY PSR 0SB Sl S B fica
perforations mﬁuhtmhtm.dlew sgsterphmmrlsmg pulleys 36 and 34 was used to
provide rotation of the movable drum at a constant speed of about
20 544 revolutions per minute. . | _ _
Referring again to the parttcularly preferred embodmen’t of
Figure 1, there is shown an air circulating blower 160, preferabiy -
of the centringal-variety, secured'by means of a support 162 to
an upper portion of pernpheral wall 16 of the stationary drum 15.
25 The air circulating blower 160 is preferably powered. by variable
speed drive motor 161. A. connecting duct 163 conveys: air frem
‘the blower discharge to a heater 164. = The heater 164 includes a
_ heating efement 165 over which the: air must pass prior -to enter-
| ing connecting duct 166 wﬁiéh conveys heated air from the heater
30 164 to an"inle'_t or.i_ening 180 loc'ated.in the peripheral wal 16 of
the stationary drum 15. In the embodiment disclosed in Figures' L s
1-3,. heated air is introduced intermediate the peripheral wall 16
of stationary drum 15 and the 'peripher'al wall 41 of movable drum
40.  The bulk of the heated air introduced in this area ss forced
35 to enter movable drum 40 via perforations 46 located m perlpheral
wall I_-H' As pointed out earlier herein, the movable .drqm 40 is



wal | 41. As pointed out earlier her ei n, the movabl e jdrum 40 is - 13
caused, to rotate at- varying speed during ‘the | aunderi ng portion of the o
cycle v1 a,t\he eccentrically nounted pulley 28. Since the articles being
Iaundered are normally | ocated at or adjacent the innernost surface of -
peripheral wall 41 of novable drum 40 duri ng43 - the laundering cycle, the
heat ed. gi'r I ntroduced between the statlonary and novabl e druns is caused
to penet+ate the u,pg.s,r t ni 90
| ocated in tubul aicsé%%% gﬁt% 5? st t' gngéleé& ?udrr}?b{% the %ﬂi‘ﬁeﬁg nlp?lgt'gé
i s connected to aofi V@t%'?fa‘f‘ﬁeth%%wnmca ameupted: patiay 2% d§¢qce16he

G

Diverter valve 16@rbrfed \MétﬁQSlaurideQQé aré rhdﬁrrmrfyi rlaéataesw@en a 8e&RCtthag

ducts 170 and 171 .are bl e L' { f.rom
stationary drum 18P T‘%"P%ﬁq‘u?hr GCFo°tH8”§u8f'? Wa §1e° fng? o yEHT"a%?h%‘”“g
bl ower 160 vi & corthectlatmgdeiung kyzle, Acheni héaﬂae! eaipl dntreduicedgrbediveen 1 %he
detail in the e”%iéﬂgnarﬂi el 3%%&?& SCRl! 28 cﬂ-kéi%{ert Ea'té@?tlﬂegs
remains inits first position durin aun ering op

descri bed herein. being {ayfsargduce dtStWéYr dourstwn acmemsrgselﬁgedocated in

connecting duct 1_Qz,bbyamgﬁf§,§$nagsgﬂ%&ggo,ej,whmlig mounted in the duct.
The sensing el enent 20, 173, which isp r ef er abl of the t her mi st or
e

t .
sends a signal to t erpREUrT GPERIG JPPels £98NeTleds it B divertens ¥phey dﬁgl b¥e
174.  The tenper ahnaraexscoﬂtdfaﬁdeetma_ﬂapcme?h |Bn|mfreéerwzé1w 68 usdsaltve, posi-
trans- mts a S|g Vi aA.s‘ g@;alf

el enment 165 in hea i ods her

Bﬁgltﬁﬁ'l',o'}onhegﬁngl&cgg H‘lf J}xecgtiﬂg are :

t enper at ur e of theblaq:ked)eqflﬁgahﬁt pbddat cthe rh'-{;mdor#n'ecwithgfwat fnes. stienaryhe

heated air enpl OYQﬁuﬁwrﬂsnﬂs trlaguidndgr the ﬁﬂ:rtfdrp'%x@é thglrc)éﬁlc%létﬁng blower
cortinual ly recircul ated by nmeans of -the_aforenmen-_ tioned c¢losed )

system and its tédfPeMR ¢ 'Teé:tt%ht‘i"fﬁfodgpy fi ol e fpeadx Pﬁ?al'ﬂegre%fter

predet erninedibevedetaBOin the Iemsaxr@r prefdredy W&E%rﬁds@ﬂpﬁb&t usdif-@tewse

lothes dryer ivebve V6 (RS, THCTH ek DRYsiRbR i oRED Bk dp23efoins
168. Advanci ng cgwirtioh [oévthe 1@8:1érdnscmbmd ahmeenenthaetErﬁpemtthesof i dve .-
of-the diverter vaRygdifig? a$8CRNLeROSH  {PdrMRRBRLS didt 167 by means of a
- . sensing element 173 'mo_unted in the duct. The sensing element
20 173, which is preferably of the thermistor type, sends a signal to
) temperature controller 175 “via signa?l,transmis-sion line 1._74'. The
- temperature controlier 175, whieh is pr_',eferably _adju_’s_ta.ble, trans-
- mits. a: -_signal' via signal transmission line"'17_6 to the heating-
element 165 in heater 164 to either raise, lower or maintain the
T 25 temperature of the air being introduced into connecting duct 1566.
T . Thus, the heated air employed dur:ing-_the_ laundering portion of
the cycle is continually recirculated by means of the aforemen-
tioned closed loop systef'l .and. its tempera{ure is continuously

.momtcrecl and maintained at a predetermmed level.
‘30 e In a particularly preferred apparatus- for use in the - inven- .

. tion, the washing machme 10 may also be employed as a clothes .
dryer. This is accomphshed by manipulation of dwerter valve |

168, Advancmg control lever 169 from the aforementioned first
position of the diverter valve to a second position connects air
35 duct 171 with return air duct 172 .and air duct 170 with return
' " air duct 167. Since agr ducts 170 and 171 are both vented to
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duct 171 with return air duct- 172 and air dect 170 with return * air

m)sp_here the effect of advancing t-he diverter valve 168 to ifs- Second
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e alr circul ating bl ower

ed,
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‘control appar

exenpl ary vvashstﬁgn dasdriibed - earlier herem deEemperatuser of etheeplsi Hsedhe ajr
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temperature controller 175 preferably has two - independently

-adjustable. set points wh:ch may be preadjusted to different tem-

s perature levels for the laundering and drying cycles.

~ As will be readily ‘apparent to- those  skilled in the art
diverter 'valve control lever 169 may be automatically actuated

" rather than mar)u'a_lly'.act'uated ’ ‘as disclosed in the present illus-

25

trations. This may be accomplished utiliring sc}'lenoids' or similar

" control apparatus well known in the art.and therefore not shown.

In the exemplary’ washing machine o . described

-earher herein, the . air circulating blower 160 utilized to recir-

30 -

35

culate the humid air during the laundering portion of the cycle
had a rated capacity of 460 cubic feet '(';1-3.0_3 cubic meters) of air
per minute at a pressure of 0.25" (0.635 cm.) of water, and the
cdnnecting ducts used to construct the recirculation loop were
sized to permit‘rccircula’tior". of the air at rated flow. The heater
164 employed cn . the exemplary machine' contained a2 heating ele-
ment 165 comprising .a"240 volt -AC, 5200 watt, spiral wound,
nichrome coil. - The temperature 'sensing element 173 comprised a

th@ete&qme&rmmgem@é@ wﬂdﬁt the Wrsfing ctydllee magce ditfak afrioan | oop

er

1y
~actuated Tat heptdted) aniduadingy thet tm,treﬂ:rmg diysate ptpd dritve heotore §8nopér- us-
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164 ‘enpl ayed on-the exenpl ary machine contained a h¢ating ele- 35 ‘ment 165 .-

conpri.sing-a 240 velt AC, 5200 watt, spirral wound, nichrome coil. The
terrperat ure sensing el ement 173 conprised a therm stor insertéed into .
return air duct 167. Tenperature con- troller 175 conprised a 0-[err]’

adj ustabl e unit having a set point accuracyl®f 3% of range and a set point
stabi l ity of 2% of span from the nominal settin A highlimt 5 snap
di sc-type t her nothenmistarotinsHafe) intRaFrHyn e?“"rglr'@tewaf 4bemperature ognr 4

- 232.20C) was al geplidde hvze@bm;srqséu%ar-lzobm rsyrstem §aieC)i agjuabre unit
Figures 1-3, pref ﬁrred was ri nse uor, addi tiaqn yste ar.e

u
di sclosed. In paPRYtWd af, S?%epq‘lﬁt aﬁ’é‘é’ﬁqyr r3 ut9fi |'?5'§ed3rn| nd tH point
| aunderi ng porti ostah‘rlltmeofcya%l efi spim eframedtHen nurdhal i sgatingt esAr \vigh ﬁ@nt

whi ch i s schegrat ' g@i;ﬁedél: L@gnt rﬁ';eeﬁjnos\tgt F'(gb'{ s?‘\bwngll nhé’v:ﬂﬁrtécwé?{d

preferred form Inventt on I niti
i ntroducing a pr80Rt4SP néao’a-ribunt 232. Zdéit]er\mmtalégrrwgﬁeidonto vPrTQ,tﬁCFrayh‘be
in 15 granul ar, gpagehe, gel or liquid in form into the wash [|iquor

reservoir. 89. V\ater from sy ljne 8 sses t hrou ssur.e re ul ato _
81, connecting |ine. 1(5%%%%0%9?&5! t0arigires, 1-34 %’H%J;Ege AT GV i3 he

open position,- i nt-msbherquodeadﬂrm hsy$t@mer aFeseisetoseds9 Va apasticeRi, nghe

lines 96, 94 fadﬂ'd ?’gFﬂcﬁgﬁé ut}gl??! oe%u%Qrbg 8%1 aﬂﬂm rﬁ{\ir r?i%%do?t th'cﬁ Hao

intine to preven rom esca I nes.
Located within waphepirggoinreash \lcquoragesm@lr e&ﬂewvrsehslmgcrpﬁrmmca}w wHueh

' s- connected at i4S14aP¢h MRS V\%uxeé"dl 0 g | £Vphr-BEGRRYY 9&ref@??ec‘1 CYStmObe ' BRe
_ qh/d i ntroduced 1 nto the quor reservQir rises along probe 92. 25

the |iquid | BURFenEi t Hiventiofer v&h‘i' gy<ieadnednttizieddeb¥r n‘f‘ﬁ%ﬁ‘ffﬂf‘ﬁt

| eVel sensor 91 tppagdiet-mifediditintt 8f | @Ml @@ﬂtcrom;ioertx&% \Mﬁcﬁl grasﬁ be in
transni ssi on { ne 105. Level . contr.ol | er; 93 sends, a ?nal i a Si

transmissi on 13 neST#RURE. cP3EEE 019l MKt 1TYiTalPe fgﬁm' YD L{ﬂvgr82 _
has been cl osed, pesgrvodr i89. st'ateedfrtom 3@ppilyi linatse pessasc thedGgim, prassiing

and formation Of %#@%QOIJ' IQUO O%L&I rﬁﬁgr E&f r ﬁ con@ﬁtgt (Ig‘Vﬁ\gals\éeSE§58ﬁad

88 remain closed d t he “m™Xi ng
the bottom of wasB?4 |vqrm'6h péeemvéhe mmmsemmednrmgther gide of &’ﬁéhQ*ﬁqaﬁﬁ

di schar ges reservoir 89 via connecting lines 96, 9% and 99. Control valves
20 . 85 and 88 are closed at this pomt in "time to prevent the water

~ from escaping via dellvery lines. 95 and 98. Located within wash
liquor reservoir 89 is a level sensing probe 92 which is connected

at its uppermost end to a level sensor 91. The level of the liquid’

- introduced into the wash liquor reservoir rises along probe 92.
25 When the liquid level within reservoir 89 reaches a prédetermined
- “point, level sensbr 91 transmits a signal to level controller 93 via
signal trénsm_ission line 105. Level controller 93 sends a signal

via éigha-l-_- transmisSi-dn_ line 106 to close off control valve 82.

After corjt_rol_valve_sz has been closed, pump 85" is started to

. 30 initiate recirculation, mixing and formation of a wash liquor within
. _ reservoir'_ss}.' Con't.r_o_l_ valves 85 and 88 remain closed dufing the
' mixing cy_cle.. Pump 86 withdraws liquid r'rom the bottom of wash
.liquor reservoir 89 via. connecting lines 99 and 97 and discharges

_ the liquid withdrawn back into the reservoir via connect.ing lines

35 . 94 and 96, Reci’rculation_ of the liquid is carried out until such

time as the detergenf composition is sUbstanfiéHy dissolved or



= / ' N " . -
@ 1.iquid Wi t hdrawn back i nto tHe reservoir vi afconnectl ng lines 35 94
d&6 Recirculation of the liquid is carried out until such tine- as the .
-det érgent conposition is substantially dissolved or 16 di spersed‘ in the
“wat €r The time required will of course vary, dependi ng upon such
-variables as the solubility characteri St_l? g Of the particular detergent
conposi tion enpl oyed, the concentration of déter gent -conposi tion, the

tenperature of OFR Nthe\VNaRE andrid ktgn ,.m-éu "Wae dehe u;),g.},\hé,
it is generall;‘/ﬁ%?eeﬁ‘sgrerfe%tg de r.nth e% ulatlonml'd;go?'X

maxi m ze the t GePENEHE WROM S de’T' ‘HB??seé‘grtﬂﬂ &P %Ftﬁsc'?/ﬁant%'égté‘k%l"él ned

Id n greater det Qhé pﬂrtﬁ@.ﬂjaundbté?@emtJ;’orfxdi&lﬁﬁﬁuemglow{cﬁf ethee dopcantration
escri pt [ on,

(f ﬁ ée[rent Iaunder{ a 1971 rocess peﬁ,(csarr §d out vgthout
the ' addition 8 QO SERE MRIARE A Ty EMESER urp 65" HWe VeI pEFEnce
to date.. his dendnhkstraTedntmwiza tthesmgengr tintey i é$ egemirallyh prefersed
liquor and ringg béé}HRr the :ét ':‘ :gt%é!ofﬁbtl 3 t8"ASxhize the t[J?‘B&]enc%O

'  hi gher to maxim ze t the present. process )
' achieve this off W\/@Jﬁ!ﬁen"@%é‘:ﬂéﬁ?"ener ay . addltlon option is not enpl oyed

dur: ng ghe I atrJ]nder 1A% vayIc be, e:?p%e@:r uﬁr »ra:gtumh cBA urﬁhmm)thfmhbe
utilize on t elncomn ter e ure -t hat .t erature
ot he t noom nENSHITE BLReTHEE Papreshel dpcrintion o e cRbFeaR tyhoeung =
weat her congli t iprogess2Gnay be dhrrmd rdud whtHoutathe cadditioni of heaelemerggl y

! “snml | amount of; IR ndch 184 | BB WP Ut WL |

‘process when conparge é 1 aung cco di ngly
> method of ‘ appl ysitm}ed tirat Wasﬁ g¢rmr@llvt orefee‘a i ttheb wvash Higuarueadr sihseust

be hi ghly effeqfqo tdnp&¥aiared Cbévr*avmte ranBet 8n- 25 pEat! Yor 9HGRer AR S
Conplete distribution, especia reduced quantitieS of wash .

i Vv
.- liquor are utimaxdgize cthe pQF'E"F%E%a?ffyrﬁ?‘éf gyr ethSeRRRSHIt RERFBSF: shitfg
this obj ecysve a@previeeenist objepive whenWtsh Heaquaterby sadnsomfoptidi g8 not

_pressure spray zle 1 \Y rum 40 r.ot, S. r| na_t he..wash
« |1 gquor appli caf’ f"(?ri gim% t?‘?‘r r%) r?ng §¥cand 8 t§ E’I"S aH""?;t':‘r'lduf:"otnt rol
val ves 84, 85 dndt&hawre cnpaem@@ uvm;ladlmqume hg@nisgwiveker smpply oline to

‘wreservoir 89 by IBanstft PHEPLRb At ofCPRY SHREmIAG Wheed RloesdRbt vany -

line
below 25°C, even during cold weather conditions.

20 " As pointed out earlier herein,_a relatively small ambunt of
“ wash liquor is utilized during the present laundering process |
when_compared' to priof art Iauﬁd’er"ing processes.. - Accordmg:y,
~ the method of abplying the wash liquor to the textlles to be
. laundered must_be highly effective in: order to provide substan-_

25 .tlally even and conplete d:smbutlon especnal_!y when very

reduced quantities of wash lxquor are utlhzed.. One particularly
-_preferr_ed means of accomplishing this objective has been to apply

the wash liquor by means of a high pressure spray nozzle 100 as

~ the movable drum. 40 _r"otat;es.-_ During the wash liquor application

30 ”_'ste'p control valves 82 and 88 are closed and control valves 84, 85
" _and 87 are opened. . Wash liquor 230 is withdrawn from reservoir
-89 by means of pump 86 and is conveyed via flexible delivery line

95 to high pressure 'spr_ay nozzle 100 which, in the illustrated

_' embodiment,' is mounted in the. tubular-shaped extension 19 of
35 sta_'tionary drum 15. * A small amount of wash liquor is also per-
mitted to flow. through valVé 84 and delivery line 96 back into
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95 to. high pressure spray nozzl e 100 which, in the ifllustrated enbodi nent :
i s-mounted in the. tubul ar-shaped extension 19 -of 35 stationary drum 1 /’ :
A smal I.. anount of wash liquor is also per- nmitted to flow through val ve \8
and del'ivery line 96 back into - 17 - reservoir 89 to provide some
recircul ation and mixing .during the wash kitjuer application cycle. As can

be seen~+trom Figure 3, V\/m chis a sinplified diametral- cross-section taken
t hr ough\spray nozpgservolr &Adta irroxide semer secircyletzwo aod miving <duning e

high 5 pressUrﬁamzﬁhﬁoﬂ%ﬁl&étﬁﬁﬁt&i@t P’ Q3 TBY edebn tﬁaem8m gGFOCK,
position and a substantlall pﬁg shaped s%;ﬁ% of sh Ihga 230 'S
targeted to stri KERIEY h%r%F‘ jed Qla'&?\tﬂa &ERSIERSFLIAD B °t"het YabI SPERYum
40 which, in the md»izletmt add the) @stisTRITL rotiagiohOBAd ldfgmnaalec@immertml ohigh se
orientation, | t 2.1 o',.cl.ock posiii
distribute tie teé?%sg'z %5%1 ﬂﬁdéfegocsq}ﬁgt ég aPB&?*VaSﬁMo y aBoclt.'Rd? he -
per| phery of the mupneammthanmw/tml Fas-shaped sprray afl wash uliglied

- low speed vigag QECFng@'tE@' {oY s@m@t He¥§ vt LAY a?1§ éJXQKaWaﬁ ‘El?UH?' 40

|s t hereafter acceler- o‘}/ con r ca / ount e Iven pulley 36
to a speed which.the fsfe.\ra'?*eu é’rﬂ’P"’t 0 h‘tﬁhtfh:t e tbebslitaﬁra‘éﬁd yembegimant yis

distributed articietatingaiinss dinteRabakwitdl bribhtatidhe. 208 d;bpl-mquefcely the 2.
application step LS ) 1 |t|a.ted while the articles are held against

peri pheral . 915' B3-  after several revolutions of movable -drum
40, the 20 speed of ﬁnumderotmtdlstrlbuse reheu textilelsy td risen ddendemrsd stdbstam-put'

dri-ving force f r%ﬁgngﬁﬂb%ﬁﬂ' #u% %@*ﬁ.ﬁéﬂe\{'?nopwdee)ﬁoggo??%utnp 450

eccent r| cal | Yy mount e rrven I'ower  spee rotati Oﬁ
whi &R vari es t hr otfdides @aeh. mrwcbvuttpmbleq* Aov dewe amﬁﬁ A¥yia cemsestrtlﬁelv

teXtiles within tlh@uﬁféﬂndrﬁ/é?? ;mrev 2gl. bmdvlablé RG-UAD 50 MABRSreAftdrO accaler-
appr oxi mately t he o' cl ock tend to fall y

: int th
from peri pherl® V\%ﬁef:j -BY soRe a#'Pfr m?b'ﬁ't?‘f’me‘isﬁg'st%‘!‘nlt'?’éeﬁyﬂ/ te| 3 speeg, whi
spray of wash |i gigor s@fficient t hei rhotdt uthe teubthe.tmltyt oomdforite ddigerib\Wbed e

'n the illustrategd HfelRe O_é?]é%ﬁs{ %rgpg%#’a'}‘ wafll 34! Op};hg P’%ES‘ fﬁhS”t Sﬁ{aitﬁ%&on

count ercl ockw se Hree so been Teéa e ur i
desi red be rot at stepi is anidiadedwhie dihecerticles are held agamst perxpheral walli

- 41, However after several revolutions of movable drum 43, the
20 speed of drum_ rotation is reduced by transferring the mput-
driving force from concentr':ically. mounted driven pulley 36 back B
to eccentrically mounted driven pulley 38. The slower speed of
rotation, wh:ch varies thro'ughout each "revo!uLion of movable drum
. BO, causes the textiles wnthm “the drum to be carried by lifting’
25 vanes 47 to approximately the 1 o'clock position, at which point
-they tend to fall away from penpheral wall 41 and péss through
. the substantially flat, fan-shaped spray of wash - Ilquor 230 on
their return to. the bottom of: the drum.
.~ While in the ilustrated a.ppa_.ratus " the drdfn rotation is
30 oriented in a. countcrclockwisé direction, it has also been tearned
that the drum may, if des:red be rotated in a clockwise direc-
tion. In the latter case the textiles which fall away from the
~ peripheral wall 41 at 'ap-prox'imately t e 11 o'clock position still
pass through the fan-shaped spray of wash hquo. 230 on their
35 return to the bottom of ‘the drum. '



’ In the latter. -case the te%tlles which fall away from the- L
42 pheral wal | 41 at approximately the 11 o' clock position, still pass .
firough the f-an-shaped spray of wash liquor 230 on their 35 refurn‘to tthe ~
ottom-of the drum.. - 18 - The wash liquor application step is carried
ut until all or a predeternined anount f§ £he wash |iquor contained in
eserv0|r 89 has been-applied to the textiles being, | aundered. The

Uantity of wash hitfalgasAPRGLI6 5pmzcatmhvethd INERFieRD) oty Clistiialll ov W/ S
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¥eTdéven with the I es o vvash I quor nthe in
F=the wash $i qudependingbsiren i sughy Betonsy asndheomprstidyy 0& sextilest b8iNht o t he

Wotextiles bei nfabuﬂ&reueqr%irt:ﬁaféﬁﬁazer@ﬁ%hs{wmrI asdpfmesiﬁa tyge faHd her
nhance di stribution uor gﬁi’l catl on mEgs‘ ﬂryaérl ed out i nh sever al .
i )

tages, with fevel rﬁfvéﬁ!‘e"’aﬁ{ﬂﬂﬂésb’é‘ fully dgser £ o508 PRRY' "I
restarted bet yeelengiraeesgodescraption. { When tsk cwatio.tiqupr cepblication

redistribute t | h_st t

S Larly, PR 6e pedh nsvopBiede eV ity MBS bl A8 afERULEE! BP0 (-
i nter 'rml washi gquatlmrhht;f thhelmntlon pioe washaliquess is substeatiphoyed
the exenpl gLy, lregu e ﬂﬁggg?&ﬁ%*té@%&b‘iﬂe tOXildsCbeilgr 8up- I N

_ﬁ-‘ffjartlcular an | orifice is formed - by Tntersection,
Zwefl a V-shapedlﬁﬁteév@ the Rresent laypderdngoREPERSt e [err] of ‘appf oxindtely.

err] ext englzng qr&%sﬁ\éle eaaaﬁl-_f distapatioA3Owastl l.@aryla:plwn:anah asy \lJ _
assagewa assi.n rou its _|on axis. S i onal - .
Tew gf t%l s p fyIried v %ei’ﬁﬁall §t ergdﬁw%hfs‘g? hls dﬁ“@l g%rtge(?ﬁé and

__n;end Vi esv ha:lnmfntahmgs_tuppeﬂ dnichereStrted betpwrni erdh gtage 30 alfaw (hri num
Adeh Wof -t he ALALegEniiANEtkigr P0YR AR AR TBHGH Yigd DR sthgel9

m), as rreasureﬁ t he nozzl e di anet er of

he nozzl e fa®é. \43@ W%Mﬁcﬁﬁpéby Pmitpriy .. th)§P’HYe "8?6*?& BRYD of

‘passagevay  pe employed.
Figures 4 and 5 dlsc!ose the internal configuration of the
20 'spray nozzle 100 employed in ‘the exemplary washing machine _
, _ " described  earlier  herein. o In partlcular - an
B :rregula ly-shaped orifice 400 is formed 'lby ‘intersection of a
_V-shaped groove 410 havxng an mc!uded angle « of approximately
- u45° extendmg across ‘the nozzles face 430 -and a cylindrical
25 passageway ll20 passmg through its Iongltudlnal axis. A cross- .

3

sectional view of this exemp!ary nozzle 100 is ‘generally disclosed
Cin F:gure 8, and an end view taken along view line 5-5 is shown _
in Figure 5. The mammum width W of the aforementioned groove
_ ‘410 was approximately 0. 075" (0.19 cm. ) as measured at the face
o 30 430 of the nozzle. The diameter D2 of the nozzle face %30 was
'_' _ approximately 0.40" (1.02 cm. ). The diameter D of passage\
' | 820 was approximately 0.125" (0.32 cm.) along ltS leng"h con-
o ' verging at an included angle § of approximately 120° adjacent tne
o nozzle face 430. Intersection of groove 410 and passageway 20
o 35 prodiiced- the irregularly shaped orifice 400 genérally shown in
- Figure 5, Wash iiquor was fed by means of a pump 86 having a

LR



420" was approxi mately 0.125" (0. 32 cm ) ral ong-its If:"engt h, con- verging at .
an.included angle S of approxi mtely 1200 adj acent the nozzle face 430. 2N\ ~
| nt erséction of .groove 410 and passageway [err] 35 produced t he @

irregdl a1y shaped orifice 400 generally shqgn_in Figure S. Wash |iquor
fed by neans of a punp 86.having a . -19 ed capaci.ty of 500 gall ons

per houx at 7 psi_connect ed I ' ra " 07635C tgr
f-l exi-bhg del i ver ya Ii?qu cgpact eoﬂﬁl 35%@815 i nst i‘l I (é"d 7| ﬁ%t ubreg?\grgh?gped
extensi on 19 at amzlztemmat vly a Hd48 60.H35ckm. podiameser ilexible d line

oriented so S. %ﬁ%rhgﬁlpefdop%%akné‘t@héd% aasuwgha@aa éaZte@i‘s:dmwabl e

drum 40, as generall own I n tg_'n was_ ori

cl ockwi se when v@évvéﬂpf'?’ﬁmat?'é! FP%rﬁ %\ﬁIPstP‘E@thIhI”I‘ d5 SPTRY ﬂ'égnf)%%r?o
f.ound to be g pargsl e strie [peefpharat wal md antl bask walfjua cfppbivebte ghrpym

th I t t I

i stri buti on of vanaf; geasr . ShgnBLET FEuT a1 Brd, iorBfe s iedtes
~described in the doﬂomanyhag diewvadi étbnpntx:ée@ntdwsﬂr Slpleloon “may be enpl oyed
with equal success. &%a)gfgg%g Bigh AN 381HE PaFuiRaRiHg QoRrer

pre- 15 ferably, rrechanl ca y I'S ag textil égél rotating
movabl e drum 40 methosl of i wasly ligiersgee C%ﬁ!%‘h- t%&?"t?fbof"é?qu RS- nG-9- -

|.aundered ar%corﬁfom«@éﬂsy Ivhiérﬁ‘(inhy V@dt@ée 47smﬁraa-r gistwibiution tdfewasmabd;mr
drum and caused tQ nechani c fﬁg

ovvard e bot um
As_pointed out - eafineueh HEFe%ﬁe f% 26 t?u %%tei‘% ccen p’gdﬂg
vatyi ng the speethdtompahying ndethiled ep naaess| desh:mptxcno mayobghunploeradhmth
-revol ution of- the_dr uc& is acconplished in the machi ne enbodi ment
di skLosed in Fi gu?%u % art vi ng - the novable drum 40 via eccentrically

mount ed driven -pul | eyAZ&r theawgabt ligupar applicatian ras oespdicrERietss. Bret he
invention, thg di fqﬁ%'fﬂn@éhirﬁ&é\t b.a?r@;, D\PRIRAITIMHD tetiiey ebyedotiny a

tlnes t hr oughout aunderin cyc e OVI nor e ugh,
nechani cal agi t at PeyRRe drumn ¢ §eI?éIV YI ‘%‘8& ghg nisyesiies

uni form heat t raséafngr IéJHdéI@HOM‘e tdbatxrﬁﬁmll fi¢ted nynvaddstflbrsecurech withirzes
the tendency of fl{eg'\[;rléglgv%%le 3(9run9ar tci Cc%h%&"iytol ?rpe%hgggcaﬁ@ Qumﬁwgm%éwgm

textiles, e.g.,
i the bottom of the drum. As pointed out earlier herein, the

20 _tumblirig action_i's- accentuated by varying the speed of rotation of
the movable drum- 40 throughout each revolution of the drum.
‘This is 'accompIi'shed' in the machine e-mbodiment disclosed in
" Fiéure 1 by dmvmg the movable drum 40 via -eccentrically
- mounted drwen puIIey 28 ln 2 parttcularly preferred embodiment
:'2-5.' " of the invention, the dlrectlon of rotatxon of movable drum 40 is
~— 3 -'reversed several times throughout the Iaundermg cycle. This
.o provides more thorough mechanical -agitation of the textiles being
| ' o ., laundered and,. hence, more umform ‘heat transfer throughout the
textiles. In addltlon it mm:m:zes “the tendency of textlles
30 parttcularly long and thin’ appendages on textlles e.g., sleeves
' on shirts, from becommg knotted up. .
| ~ Heat energy is preferably supp!:ed to the textiles bemg
: Iaundored during the aforementioned mechanical agitation process.
In th'= machine embodiment dlsclosed in Figyre 1 this is accom-
35 phsned by recirculating moist humid air through heater 164 using
_air handling blower 160. Preferred ‘air temperature ranges and



st
f.

phirts, from becom ng knotted up. “Heat energy is‘preferably suppl I ed to
ftexti I es being | aundered during the af orenenti oned nechani cal .agi tation
: _rocess In the machi ne enbodi ment disclosed in Figure 1 this i$ acéom'35
pl {’shed by recirculating nmoist humd air through heater 164 using air
handling blower 160. Preferred air tenmperature ranges and - 20 - cycle
times are specified in the acconpanying.detail ed process description. -
Fol | owi ng thEycmeames cale asplidifieiedt eher goconmplyiingt idetaifith Sprozess by
- present Iaundg ,g pLgcess, the textiles contained 5 wthin the novable
drum 40 are PEASEE*Wfrh an aqueous rinse liquor 240 , which in a
particul arly pref dolledingbditenenechanicalprandiorabest emeray i spplippliord f rom —
vater supply LnageSfe\ira GRALEA IMBhUENRG WrbElsd S tABCRERtiIR RBAMhed

delivery of rinse rum ’l exi bl e delivery |ine 110
and appl i 2at owitign r?BE?I"@V?iQG)e %{ﬂ' 88t are ntinsed WE | 3N PIUCHTIEPES| v

mount ed in t heiguabubas, sh&i@d i@%taﬁnﬁaﬂhﬂtgrl&f ;ﬁteaén@aaremwdtmenwcomAppl I -
cator nozzle 120 need .not sure s | e.such as .

that utilizedPr5Fe3ppi3fehash? F‘lsqdar supgggguggorprrgé% Tt ahifthy vda
ermpl oyed in nooatiot \iven 8% whichrig opened: rteepérﬁ-'utm!tvany of rtlhee pvaisent
| d . .
aundering cygle ﬂ%?aurﬁeregt\‘)f@%hﬂ&xﬁé cr!)é"tf\{]ér% 1fHe THONSH °£ tﬁl"ng the .

rinse Ilquor tO eX I"ess critica

manner of 1&ppnpealg #R8. wapPlicatasr nozdeotl 1igl 3isot ﬁéefqrﬁebr IWW%‘; be

added by any @hesawsuial gﬁ@;ﬁ@d Vltdensiyn oi aftama;rrtaryedgum ds( ecAppli-nt o 20
~stationary drum 15 via, a erlﬁher wal | The textiles being,

e.n al
| aundered ar e BT d1975lS, gﬁbj"@&é §oto Ry ec D8 zigli"t'%t§ . BRERRH N SPEBY h t he
‘rinse |liquor mddilel gochndstthatr utitiecedytd apply Twashi Bqpoef eBeuayse ofreeby \J

LT e Sgndtb iéoR, i< BBV o MBEBROAUEP 48CRERI] GAL) HirgRUNt o -

driven pulley ani cal . ener %
appl i cati & pipestioof of hthe ammsent niguogering tdyeiel; rléctﬁ (hﬁ"@fvefiottbﬂ dheof

~nmovabl e drum g%@tnkﬁtaﬁ“ %aﬁ—t&@i ﬁfcgﬁamﬂgsm@r@hsélneémduw et th%.utde}sa cycle
'to ensure nore uniformrin g artlcul?, ;Preferred enbodlng
several relat ,tgﬁtlips is muc ss cr:tlca han t nner of applying t

wash Ilquor. .Accordingly, the rinse hquor may be added by any

of sever"al means well Hhown in the art, e.g., directly into

20 © stationary drum 15 via an orifice in per:phera! wall 16. '
| - The textiles bemg |aundered are preferably sub]ected to -
mechanical agitation during both the rinse liquor addition and the
rinse cycles. This is preferab!y done by rotating movable drum
4o at relatlvely low speed vxa eccentrlcally mounted driven pulley.

25 28. As with the mechanxca. energy and heat energy apphcat:on
phase of the laundering cycle, the direction of rotation of movable

. drum‘ 40 is preferably changed several _-times' during the rinse
cycle to ensure more uniform rinsing. ' ) ' o
In- a partlcularly preferred embodtment ‘several relatively .

30 short rinse cycles are empioyed to remove the loosened soil and

. detergent from the textiles being laundered. : -:"'“ '

It is believed preferable to remove the rmse water from

movable drum 40 during the initial rinse cycles without resorting
to high speed_centrifugatiori, i.e., high speed rotation of movable-

'35 . drum 40, While not wishing to be bound,.'it is believed that
avoidance of centrifugation during the early rinse cycles minimizes



-

30 shart rinse cycles are enployed to renove the | 0sened soil and P
detergent ‘fromthe textiles being |aundered:. It is believed preferable f
removeAherinse wat er from novabl e drum 40 duri ng the initial .rinse cy '
without resorting to high speed centrifugati i.e., high speed rotati on

of "novable 35 drum .40. Wi | e not wishing o be bound, it is believed

t hat avoi dance of ,centri fu k y y [Hsbé
= 21 -he chance "lﬁ Cﬁ’gagﬁom g&gﬁ& é'ng %ﬁ%egg{ebssgﬂrﬁ%o%%ttﬁeﬂéiifﬁles o

|

| aundered, since ldunderede $ingaoths s""mn liwsiareds tnatofRfirechdhreygh f egex'

bei ng | aunder ed ogbeg tb} ,x{\@y,émdgpgd P& fRE a;,hpnso Aol @epﬁfﬁaﬁqﬂsenal invgdri-41
cC

of novabl e drum I ngly, centrlfu a

moi sture as possi Bheral ¥l e of MAuRRIEdd éHg' E‘Pnsegcwé'ﬁ%nsp |c\sé§[t)$e %Q{‘Hg]
dfef le:”ed Untllé ;heo Rsiovie REEmUhl Moifurel bt pesstbiearfrém otine ahundep@ttamh
of Figures 1 an V. . o
ei ther by gravi tyrH}seﬁiy%E’éﬁf fﬁg%ﬁqéﬁat?slg y eﬁn%’f‘ef’&%nm 3%?‘3%‘?33 . -
stationary drum 1Bsl0vilit Iheou:@éardrfaom eonirspacsio Pfhfigres biand stndigse

punp 140 from whege G .me%hpf?fer«?o%\a ?Pamemsdazs:e pamS 8BEBithkf wsgfmty
I'aundfy additives of "various - ric soft?ners

|
in conjunction wi ok l?‘héﬂ"éﬁ'rfﬂﬁ?}'ﬂ@ 'sp\‘%lf@@@\ﬂé?&wﬁgd romerséatﬂoXarﬁ d('igg' f

such additi Ves Wﬁr&?gﬂ%ralﬁmﬂdnedt‘bﬁ 1hoyaidatlsest désahgrigrupdspethbfrom
conventional gravit d j.tjon &?FE F % or \@o K €3qUEe spray nozzle 100.
In the latter ins e §nis BrefespRh: £85 8‘6\??/ Sefvorrs. 90 nay be -
-enpl.oyed. The di scharlgedeézredh.esleuedcpnamhywressef mm@dﬁﬁyméoc%ecfw‘cas

by deli very | i ne 98 o] al t H i1Geon (md’égﬂ
system * - aiﬁgr%‘poﬁg\?hbg 5 ?u r'e ofig égﬁaﬁgcltt'?ﬁ\{/vgﬁhlt a i

able' to flush the pmas$s |depmb¢cbsbewnr gbf vfiegiredu eFUFH i B?dltb‘y?%t'f’%ﬂub?ng

the additive ygtog, gﬁs eBefiSWlQé farJ&lé§ H@mgbaadﬁa&éw el édnvargidim gravity
reservoir with wa

recircul atin solution 25 eD%HS thr '

to discharging it aiq%oranénet shew ), ng"@cﬂrﬁsur‘?ts@r%&? ?! quor reser Voi I
89 has been fl ushqgitepomistahcyal vke 88r Meprbe sepemdaiyt orqrerwoirsdedd viapy be
hen et erm ansioy@d! Fhd WitlRadfE b thiliP'sckBABEKP! FestrdoftdThay e
o "~ - connected, as by dellvery line 98 and control valve 88, to the

20  wash liquor mixing system. ' - .

Dependlng upon the. nature of the. add:tlve, it may be des.r—
able to flush the. wash hquor reservoir 89 with water pr ior to
- introducing the additive into the reservo;r‘. This may be dene by
reflllmg the reservoir with water and rec:rculatmg the solution
25 - via pump 86 prlor to d:schargmg it mto one of the rinse cycles
BN . ' After wash llquor reservoir 89 has been flushed, control valve 28
- - .. may be opened to permit dellvery of an additive from reservoir 90

- | to the wash. liquor reservoir via ‘pump- 86. When a predetermined |
L quantlty of the addltxve has been transferred to wash liquor
~ 30 -reservoir 89, a water dilution cycle may, if desxred be carried
- -' out in a manner similar to that employed for mixing the wash
- liquor, i.e., water from the supply line is added to reservoir 89,
control valves 82, 85 and 88 are closed, and the additive solution
is recirculated via pump 86 to the. wash liquor reservoir 89 until
35 such time as the additive is .ready for application to the articles

- being !aundered. '_App(ication of the mixed additive solution may '



Wity of the additive has been: transferred ‘to wash | i quor 30 o
gtvoir 89, a water dilution cycle may, if desired, be carried out ina , -
Ther simlar to that enpl oyed for .m xing the wash liquor, i.el, water>’
fromthe supply line is added to reservoir 69, control valves 82, 85 and 88
are-closed, and the additive solution * 22 - is recirculated via punp

. 86 to the mash |l i quor reservoir-89 until 35  such tinme.as the additive is

ready for applthemalfmrr tbre theriedr out drs-igi orge |carumdee eof thApphsead:yaiasz t he

m xed addi ti vg ?J?#g fWQ’ preantzéad-océgkertﬁagtEEnbgr g’éﬁéﬁfiyoyﬁmw kd'9 0”?

or nore of .th n the present ocess’ i n a ymanner -
general | y .si nithat W'QM femﬂf@y&l"mﬁthm@faﬁﬂ weshiléRues- t he wash Iiquor. —

Fol I owi ng cent ri f ygiolwdAg bzeM:@mgﬁaﬁﬁﬂ B tﬁfg'!'prhﬁéfedm?%edﬂx& Sof_risuiible 40 L0 "

mechani cally renove as nuch ﬁ uor as is feasib he washi ,ng
machi ne 18 mafrH@ offer &2 eH‘e&Eaﬂ'C@ v eiemaveo e BHG hé'énﬁ? yf'ﬂﬁmépﬁﬁr é?us by
actuating di vgessiblejalthe woshihgomachise fi0r Skay [sidperatdd dst = wonvad-

posi ti on. In1t 0 t sh.gir to
bedr awn i nt ot cEREREs RAYihb0 Brpdiiilsl By \kuAGD RS ovale 256"
heated to a plfwet étai fiest -tpamitieat dreitsy sesandr mwm rcin attéd Stehﬁ’@fdlgh the"

‘laundered and o o LBYbHeRS vah L fiaN b rinfits” GF-8dH nardwnbéodrzam '\ﬂQ&t ed
fromstationary drum 15 to the atnposphere via connectin

will be appr esPapeeting dvseldki YidePuchiomdram blower at}Te@tEﬁ’uﬁ? 49 is
preferably’ Op@rraaaderﬂtmé@w&n&eétum BE Geaitér -1683| hbtcﬁw,tEHEd'udqu\l‘ertheul | ey

h h he.d d f il dh
Cranst or thr olTSHEY. BT GH1E ARatIo Sentanes; o Rafihar doym A 2R "7

. PREFERRED PR@EﬁSeQOfrom stationary dru‘ﬁhéSpt@smct atmospharsnma)n:oooﬁpmnges QJ

process for | HRACHINT (AKX be MSSERAIEA pChRELEC MRS ihNthe art, -

"concentrated undering ~ proce 't zes . quantities of
an aqueoudS| i. qaav@blgsirum ddois Pﬁ‘-‘—fﬁi’éb\'/beé’rp%%%? aArign §Peed Yl 'aa?quéT&‘é't‘ '

j ust enough tQ:ah? mRHtaat dalven qsmuéw wdmaag#e&elﬁhéfu thg‘t kiybld @8 ont o
all 'portions of th textlles}ft rr?g% 5ht| mes th ght of the
textiles to b®'PYiftfuelBEE UF Qr'auzfdr P @nds hgakpirans pd‘T‘l ed to

. the. textl | es: lakurﬁcﬂé‘rged IaadV\asrlsed textiles contained therein.
| | PREFERRED PROCESS
20. ) The presént - . mvent:on comprises a process for
) Iaundering textiles, heremafter referred to as the “concentrated
.Iaundermg process”. The process utilizes ouantxtles of an -
aqueous liquid wash hquor in the wash step rangmg from, at
least, = just enough to be substantially evenly and completely
25 | distributed onto all portxons of the textiles to, at most, -
times the dry weight of the text:les to be laundered. The quan- -
tities of Washr-=:l'iquor are 'appliéd to the. textiles during the wash
L | step.- It Is essential that the. wash liquor be substantially evenly
. and complhet'ely distributed onto the textiles. In .the final step or
30 ~ steps of the process the textlles are rinsed with water o refove
_ both the. soil and detergent compos:txon : :
The quantltles of wash liquor that can be used in the wash
step range from, at least,’ jUSt enough to be substantially
evenly and compiete!y 'distri'buted ‘onto- all portions of the textiles
35 to, at most, . _ 5 times the dry weight of the textiles to be
" laundered. The qaantltles of wash llquor in the raﬂge of the



step. .It is essential that the. wash |i.quor be substantially evenly and
conpletely.distributed onto the textiles. In the final step or 30 stepS

of the~process the textiles are rinsed with' water to renove both the soi -
and détergent conposition. The quantities of wash |iquor that can be used

in the wash step range from at Ieast,"" = 2Bust enough to be substantially
evenl y and conpletely distributed 'onto all portions of the textiles 35
to, at \wst, . lowsr. limitreappreachr whadi dht eqwivalrnt; det idigectlyy peplying a

| aundered..  The Oé@ﬂ\;ehttio?@ kveR It la' Stcal Nedntiferchil@e Hailablie heavy23iu‘ty
|l ower limt approac I's equivalent to directl ¥9?%pl yi a.gon ent , onal

| evel of a typi cdiquiemedeterggnty cwrmosiign teathe d6 ~quiTRLisipghey the
conposi tion to thgydieshi be&noreswaahl EqQgty i.é e addifid ilathoivater ermlas{bter-

I [ ddi b th det t h
[ quor such ihat GHE \RRERORTHATr B0 dREe NEER: iSO ofbF il Tiaheiten trash, ‘W‘m
the wupper linmt docertestited remairiss constaaént isal | thato theli upeesl  Koit|
removal and no 'eeﬁcei%h F§ &O%ht t-egent.azty sxwofhehsnapts%@: trea,bvgemdmg

on the nature of textl detergent conp

pes SOl
sition 1evels arrded%twbme@@ﬁ'ﬁwl -ti {hshw%lb&t netad tthaf ‘E’?fée%ﬁﬂrml‘%et
can vary slightl ypaiirenofiugit It&kﬁﬁesof saasbyﬂaéguebuemﬂl naetdirgeabsarnmq—on

capacity of the textiles are utilijzed,

ener gy ‘shoul d%e SipioR; lay af‘ﬁedFE%ﬁgFPESc"Hﬁ?qsh"é"’t %gr%ng#'%rf ?%pe?
pr e¥ent over sudsi fgit cﬁutvar%ﬁlagbtlprl sWheh yquantijdesl dfewathoﬁq?olem;ﬁgdmg
‘pecformance is a [ £ u i r
exceeding the abs{h %ﬁpgggéc?%§§a¥y # Stﬁextff ed ?ﬁé &%ﬁé?)&s)sﬁ{)m? hH|ﬂ=J60
not \essenti al thaamwretSprOéf mechanigphgnanay tféwuﬂqfl bgeapmetqo B es

QUANTI TI ES OF WASH, QJQR 2Q h st h¢h ebPd& {00 greVRhE BUBFRIISR But,
enbodi nent the quantl fe as 3 eguor that can &g usrefd I n the, ﬁ%sh ste

ranges from a?@outs?'[mt's@ﬁé}ﬁghatec’% gyt ahit FigPNing RFPIMARGE c BptalY Y
di stributed onto. gbhetbelddsQNSAfo,t RGtH eqdidriteSes of atasﬁosrquanoagcmdmg ntheeal

t f h t { {
Coxt 1 os. Wi suBTFHRAIARN (S9Pectng el (6o SIoTREs. neNFRa ERSINS: off 17, 08"

wash | i quor”. Thus’é"ssemmwtmttlw\eabkefafrredileanmhtths qmoutmzed _

' . MORE PREFERRED QUANTITIES OF WASH LIQUOR

20 Therefore, in a more preferred embodiment the quantity of.

wash liquor that can be used in the wash 'step ranges from about
~ just enough to be' substéntia!ly'evenly and completely distributed
“onto all portions of the textiles to, at most' none or minimal
amounts of wash hquor in excess of the absorption capacsty of the
_ 25- textiles.’ With such quant:tles there is at most minimal amounts of
| “free" wash lnquor " Thus, essentlally all of the wash hquor and,
therefore essent!ally all of the detergent composntron contained in
the wash liquor, will be 'imv intimate contact with the textiles
throughout the wash step. 'This ‘permits the application of a
300 substantial amount of mechamcal agitation to "the textiles during

. o - the wash step, as discussed below., thhout any oversudsmg _

'- ‘ Surprisingly, numerous other benefits are obtained when the
quantities of wash liquor of this more preferred embodiment are
utilized. For example, since essentially - all of the detergent

35 com'position' is in intimate cbnta_ct with the texti_les_,,- the detergent -
| c"ompcsition' is being utilized extremely efficiently. Also, there is



sh liquor; wll be in intimte contact with the textiles throughout the
“Wash step. This pernmits the application of a 30 substantial ahpunt of*
mecttani cal agitation to the textiles during the wash step, as discussed-
bel-ow., without any oversudsing. Surpris?hgly, nunerous other benefits are
obt ai ned when the quantities of wash Iiquor of this nore preferred

enbodi nent “aressentiallyedne  washeliauere fosi tbe Sysepfi dhey texfile)rto he

detergent 35 /QRODOSI iit8Nahd istibsBHUEREY @RPposRedichitot Baotited i textiles he

detergent conposition is bei %g_ utilized, ext reqﬁlg effici entiw.%ﬁl so, there '

is - 24-- &bYEmtidYe RBSIESHIUTINGLANS WeTheSIRR BY PHEMZSH i to be —

rel eased i nt otisr@foredys dyuésnt ggneegiysi hed oetassanyt fer thegt icbasumansto dye

transfer gduri B %sotrlge tH@s hte?Jt?%s. ' ST fd Zgggﬁggl’aré}]eggﬂ?ﬁzanit if Sthe
not y for e pr €so

general | cessar consuner- t rtthe textiles.

This is parti sngrlyy-load gearitainentthier type efukestije | cramenhyt HMeve hads type of

textile Commakfi. KideWBras.a, AP hkBE0ontding. excdditvéd Nahorid! 8F NsighkEessi ve |
amounts. of hig 'ubl e dyes. A benefit . is t he addition of.

SO, ‘Anot her t.nat
mor e ‘wash i qﬁ‘b‘t“?é"? .‘@f“;s'adﬁf’ﬂﬁhﬁfog’r?r\ﬁg‘ttefs shat &?Fe?aaﬁfwb FOrei ¥t o the
10 wash |iquagusHchi.éhptaddingwbsth watesr and ndetergant womposhdomstoc st ant ,
to appro the upper limt of,, tines i, r | t .extiles
"to be | aﬁﬁ@er E’&?Hpﬁ{ﬂﬂ(’d'ess"fﬁ?hi Hhat Sk (VR I'ggf’ﬁ \é?}é@n%@gfa-t@% #@‘ﬁt‘ i% Lhe
cost of the ademstaobal tedepprgach. themupregi dimih of i | i zed> topes the tha nmor e
preferred e@@gt{bﬁf‘%f e LOKaNS by 1 19658etddl HovidA! nfiAlndlCad@ftsbriad the
wash step. is from o just enog&i'to be substanti.al I'gf-'evenl' cand
" conpl etely di seili prmaxaloit 3vigweof the cpseoft the additiopgl detergrnd A8 qr v\
-vei ght of thepobRidi emi;aad preferably from . 314 to . [err] times -
the dry wei gh{D )

of the 20 textiles. These ranggs praovide the st. efficient
use of a Yeter- géﬁtac'B?rﬁ)sq.rF%?ﬁ{ed ?Wg? 1"§eqato &?,qﬁaﬁtﬂpfege “fagstr?}"gﬁe'g?mfor a
gi ven quantit yhatf cdat begaséd canpbei wasi, stepeise fremt he nogustoirioughetoval
and | east soil_r L. PLLS! P& ARG UY YnthOkKe Waker to.
the wash i qu%ﬁ gﬂsgeai{.tﬂdﬁ}l]uﬁvieﬁwt#éawg&spﬁ%ﬁt%lgﬁr, sc')é%?at on25 .exceed this
upper limt, tBeslte in | esgtsdimes etimadryr ovgighheof the textiles and

preferably from . 3/4 to - 1} times the dry weight of the _
20 l-textiles._ _ These ranges provide the most efficient use of a deter-
o .gent ‘composition. That is to say, in these ranges, for a given
‘quantity of detergent composition, there is the most soil. removal
and least soil .redeposition. SUrprisingly, the addition of more
water to the wash liquor, i.e., diluting the wash liquor, so as to '

. 25 '. exéeed_ this upp_eﬁ limit, f'esults-_ in. less soil removal from the
._textiles'énd more soil redepositiori. ‘Also, wi't.h _:_t_his preferred N |
limit, contact dyeing is minimized. Contact dyeing is thé transfer . - |
-~ of dye fr—dm- the surface of one textile -directiy . to _th'ét-' of another. -

.. These preferred ranges can also vary'dep-ending on _thé nature of
.30 the textiles, soil types., “soil !e\)els,' detergent composition levels
" and detergent composition formulations. - '
| | . THE WASH LIQUOR
The wash liquor contains from 508 to  99.9%,

-_preferab(y from 85% to  99.5% and most preferably

35  from "95% to . 98.7% c_if ‘water and from 1,000 ppm
' to 600,000 ppm, preferably from 5,000 ppm to



< -y

textiles and nore soil redeposition. Also, with this preferred limt, '
contact dyeing is. mnimzed. Contact dyeing is the transfer of dye fromthg
surface.ef one textile directly.to that of another. These preferred ranges

can al'so vary dependi ng on the nature of 30 he textiles, soil types, soil
| evel s, detergent conposition |evels and det% gent conposition '

formul'ations. - T (%{?5 ' ont ai ng 5f | 40%
to w 99.9% rﬁ?ﬁé%ﬁ%y ro‘-nr:?& Wé&%b&?%‘ﬁ gggg}gnfr%“ tr?ost
preferably 35 fr50000 ppmp3f @o detergerggcompesitipa:er WaR@ fiayar concentnapoo
ppmto 600, $8AsPBMm dﬂe‘?{;@ﬁ?t&dﬁzﬁdﬁ’ﬂbn below?, 000 ppPrRd® ppm- réddult in

150, 000 m and nost prefera rom 13, 000 m.to 50, 000 of a
det er'gen!topconposj FVBﬁ.a"t\RA%??¥%EBV RVt frgm H’%n@?‘wesﬁ@(@r Qgﬂngéyo'éoo

conposi tion bgl owppm do dotO(roppde r esffidienn stdisionat i érefitl ews jastify the
renoval fromthe textiles and aboye 600.00 ; d royi d
sufficient additi Bﬁéﬁ'%‘en%?i °'taeo j\{%ts,et'?g??t %%'é%%sdﬁgﬂbn gP @%re g' déJf efgté?aor%?te :
conmposi tion. Howterms, itheawsshutiquoerstwuldheontadh frioqu@bositofivg goamai of
f:rom about five g dgd CQEPosi ti-Ofpot Q- 208 08F S oP ash .
kil ogram of \Nasha?g%gg‘té&ﬁ{??ﬁ%gd? erein the %52 ) ggg re? s tg thaes dry
wei ght .10 of "t heloadaxt Aseytiligad cherainntheveash doadinefes to Hiesrdnyapiejght ne
absol ute anoufy obfdeher dertil€NTPGRIdssQbtharwize Vesdtifieguor Prefdrably, the 10

grans to 60 a er kil ogram of- wash | oad.. However, the 1 .
preferabl e deter.ggh§‘r’?bs'6 B‘E?‘t"i‘b?f’fﬁgﬁg?'§eﬁie Cﬂ@&&?ﬁti?’be'seﬁﬂsnf”aéﬁoﬁﬁ%‘°" s
det ergent conposi firamn for mAdGagirams tol t 15 é8hgrarss lpernbilegirarmaif whsh iasdh.
|iquor of the pre dpveptiopn i _ore ¢ 8 -

i abet atilized | HoMeyeRondh ookt BHERrID” SeiBRGi! Aidithdstitn | IORIETRR
machi nes, al t hougheayity| depedent tdresthef dgdergemdncompppidian i lopmuiatiqnyed It

The detergent {£0MRRSIHd 2 Fdfed TRLEI thealashf 1ih06r SéRRHE! Bredfenti HU@RiRNES
of detergent conpositions, i.

e., detergent surfactants.and def.ergeng
bui | ders. . Sui t abMGndJPRTR eFANCENGEIGde "f’ﬁBseﬁ@et"”"fs@r AP e .ﬁzg‘gt é‘%t the.
3,936, 537, Basker ¢bhienttnall ,aiftemstiar home-heyd; top 616446 1wabbirg smadltined3,

1072; 3,919,078, LAWINENSRl 3! o BRABIRSSr 36terbAAEchidbhi o SorecREkaS! |

.Sept enber 16, 1988 _
The detergent composition can contain all of the standard

20 .ingredients of detergent compositions, I.e., detergent surfactants
and detergency builders.  Suitable ingredients include those set.
forth in U.S. Patents 3,936,537, Baskerville et al, February 3,
1976; 3,664,961, Norris, May 23, 1972; 3,919,678, Laughlin et al,

.. _ Décémber 30, 1975; 4,222,905, Cockrell, September 16, 1980; and

: _ _ 25 4,239,659, Murphy, December 16, 1'980;_

~ o ~° The wash !iquor.shéuld‘ prefera_.blyi contain from _ 400

' ' ppm to. " 150,000 ppm, more preferably from . 1,500 ppm
to .' .~ 10,000 "ppm" of detergent su'rfactan-t and; “in absolute

30 terms, preferably from - 1 gram to- - 45 grams per

- kilogram of wash load. - The wash liquor should also ‘contain
preferably from 0 ppm. to. . 10.0,000-ppm, more preferably
from 1,000 ppm to ' 50,000 ppm 6f a detergency builder and,
in absolute terms, preférab:y from : 10 grams to 50

35 grams per kilogram of washload. It should be noted that another
benefit of the concentratéd laundering process is that; due to the



295 4,"239,7659; 7 NMur phy Decenber 16 1980 The wash [iquor shoul d preferably
(&splain from 400-ppmto. 1 50,000,ppm nmnore preferabl’y from .
- 1500 ) _ppm to 10, 000 ppm of detergent surfact ant and, in absolute 30
ter"ﬁ‘s preferably . from - 1 gram to 45 grans per kil ogrant of
wash 1oad.. The wash | i quor shoul d-al so contain preferably fromO0 ppm to
100, 000 ppm' nore preferably from1 .000 ppmto 50, 000 ppm of a
det ergency buil der and, in absolute ter‘nﬂﬁ preferably from - 10 gwans
to * 50 35 grans per kilogram of washl oad. It should be-noted that
anot her benef ismalif quantities cehwpierdtilireddevatar prodeess cantieht!s BRfe38o the

- 26 - small H?&tt' bk e 04 w{\%ntsﬁdduméh \b@ebeésshar@mﬁavoleoaet@gem not  —

as critical as In conventi onal wash pr.ocess Sui t

surfactants aﬁﬂrﬁﬁté?b%r?&? lﬂﬁ?m\’f&“ [desshireitsea Er‘ﬂf’sér%s‘gigc ofethe
U S. patents %t e | UUB(i patdntshertedniaiediately Heeradstefore. | | Ther wash al so.
- ..contain ipor I c_sal.ts er C i

bl eaches. Th U e1%36} aﬂ% cg{.]{lxgﬂsgﬁ{,g&% %aﬁg ogﬁ%'s u’gér]%ygg?e'?gqcy
ppmto . bifleiens) mmmd apce béeadbies. Toen level ofllmapmn salts in
50,000 pom  The @heheligEdr SRZYPER fOr USE digfolon are SEiezebedpbioando

. proteases, m{ ases and m-xtures thereof. The Level of enzy
present i n t h@rRERBIY qdEemi s frond PO PR™ §93, 000 pHPa099r eﬂ@?abl?ﬁf’rom 0

ppmto 1 preferitietn eh29mesV qbr Olis®! RéAARCSrT Seladted NFrofe wash i quor i's
~fromO Anson Units per liter erably

> fromo0.03145 A U IL. tchtegsesO emx\?a@efsl_and T'Hé%'f e%%lfeoihyaﬂgegé fTesent .

Toin the wash Ilotﬂuenzymeérpnesent i) the/lvash Uigua list Broapf0 v Lo quor to \J

... .26,'000 Anyl as t pr ef ar aph Voddom B

- <Ayl ase Uni ts?l'bj{’](s rp%"lf‘ \tﬁgfeﬁé)'jab\{\gsﬁotn sUB&ma&.d 13, Ogdggb,ﬁ?né aseT Un| ts/I Lter -
"~ of wash ||quorofvmeqtease$ma@et in (et waghdliquomds faemi feANsan YUnits Parent 1 .

1,275,301 DeSfotg?SF] Puybjished May 241 01XA)./L. and preferab!y from 0.03
‘Bl each | evels In. the

pr ef er abl §5f r dnY-/L- \{\@88 :o:oﬂﬁoi) A1 jﬁoger't?OI?g‘b% °fﬁ“§‘6las%?e% eﬁgnhl Snldn

I. t he vvash I quaheaweshfltqnmmqo;fnmmo . 0 AdlyGBe Upiws/[itsf of abésh liquor

0.

to 126,000 Amylase Umtslhter of wash liquor and preferabiy
from . -200 Amylase Umtsllxter of wash hquor to . 13,000

- Amylase Un.ts/llter of wash !xquor wherem Amy!ase Umts are as
20 . defined in U K. Patent 1 275 301 Desforges (Pubhshed May 24,

1972) I : _ . . . .. Bleach Ievels in the
wash liquor are from 0 ppm to " L 6 00¢ ppm _ and preferably

from - 500 ppm.to o 2,000 ppm.  Also, bleac_h- levels in .

~ the wash llquor are from 0 ppm to 2,000 ppm, preferably . _, )

25 from ° 20 ppm to . °1,000 ppm and most preferably from "
- s0 ppm to. 750 ppm of available chlorine when a
chlorine bleach is utilized and from 0 ppm to - 1,500
ppm, preferably from . 50 ppm to " 750 ppm and most
preferably from . . ""1'00 ppm to .. 500 ppm when an oxygen

30 bleach is utilized. o o ' N
Other parameters of the wash liquor are pH, viscosity,
'oxl/water interfacial tension and particle size. The'_ pH'.'range for
-the wash llquor is from 5 to 12, prefera_bly from
.7 to. " 10.5 and most preferably from. -9 to
35 10.5. It has been generally observed that superior cleaning can
be achieved in the concéntrated laundering process without the
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25 from: 20 ppmto 1 000 ppm and nost rpreferabl y from 50 ppm
to. .. 50 ppm of available chlorlne when a chlorine bleach is utilizg ﬁ
and fregm s~ 0 ppm to 1,500 ppm - preferably from 50 ppmto

750 ppm and nost preferably from 100 ppmto - 500. ppm when an
oxygen 30 bleach is utilized. Qher paranmetets-of the wash |iquor are pH,.
vi.scosity, oil/water interfacial tension and partic¢le size. The pH range

for thewwash | i quouse soff hdghly alkaling defergent composphianissr aflhe fyisaesity cof

10.5 and nost pref grallacH Rflor can ra%gt'aoﬁgéferegl fro:ht ab@t Qﬁ@”vﬁéaﬁrtﬁl b/

observed that superior cl eani ng, can leved I'n th concengr rat ed
| aundering processWafhéat t he230 Ci?t‘9°[§§eaBF’ ﬁP@‘F}IRFeS?‘[@Q YnE' %t er genthe

conposi ti ons. Thevi\sceﬁxttw b§ wdterheo wash | soueentepsise angelsp] efteiﬁh:bﬁeféf'ﬁﬁ
about the viscpsit wat e centL oi.se_and more lg’ r ef erabl Yig

from the vis fhe 09'{,\)%?5" |p(5ert%c:al t'? p'a? Hea

preferred 5 thadynhse :mdl/ mtearpnefeeaﬁlacnal great®ronthas ho greﬁ'at(b/neﬁamd
10 dynes and nore BREEFLEH YR Uealaty! Mrediens 1o RardéPesngld

preferably that n i ngre ent IS '3 m crons
and nore preferabl '}“‘ﬁ'@“ﬁa?@ér “t"r’f&n P"Efe"ab“/ nQO'arfBGFoﬁBan Typi callify michens.

ahuant I :yl of \gfash Irgpfzfawt l tﬁé%ah@ntf'h@f maﬁen&ﬁa& QitillRRd kRWHC EoNEeit-O6RES
en utilize

t ype | aundr
20 1 ters and Wher BRAGRSIG Ribsers whedh Laitfed o0 Fbmes i daundre igas wirl °
conpositions uti I [ zange iffomt he cdnditerr td ed ‘| auRbieliters pndc gseferablyefiom
any form such as granuheﬁ er?a?ot es, 1!§ xg&]s or liquids. However, based
upon ease of preparation- o% he wash Ii- quor, -liquid detergent conp05|t|ons
ande'épl dly di ssol vi ngTieandetergent eﬁgenpsemosutllleﬁe dne thesi caprentratpd

condi tions and det pigiRRkinpRastdd g éermtm%%eeensua@agegtmieg pastes,

| aunderi ng- process can be “m. safe e nost i cate_fabrics

cleaned by -t held eaSt Se?‘be'fqlé‘ﬁ’éed 'é%%‘tﬁf’er AFedh StRON 5858¢ oS RERPPIRE QR of the
cl eani ng.” WASH LI Gugkh ARfibCATIUD Sdefe rgaat westpdsitlons  draf rfaipﬂdw eﬁeﬁ!vmg

process can be pregraarr?tﬂapydetergent composntlons are desirable.
The conditions and detergent compositions for the present
. concentrated Iaundermg process can be mild and safe for the most
20 delicate fabrics cleaned by. the least experxenced coasumer without
' unduly sacrificing cIeanmg : :
o WASH LIQUOR APPLICATIO'\I STEP B _
‘The wash liquor for the present p_rocess can be pre'pared by
mixing the detergent- cbmposit’ion. and water. In the case of
25”'.granular detergent compositions, the granules must be 'dis_solved
' .'andlor dispersed befor.e the resulting wash liquor can be a'pplied'
: to the textiles. In the illustrated _embodiment, such predrsso!u-'
tion and/or predtspers:on occurs by placing a predetermmed
. o quantlty of granules in’ wash liquor reservoir 89 which is then
' ' 30 '_ filled from the water supply line 80 via control va!ve 82 and
- _ ) A dehvery line 96. If a hlghly concentr'ated hquxd detergem com-
' | position is used, then a flow-through mixing cell, e. g., a static
| mixer, can be used as an alternatwe to the wash liquor reservoir
to mix the detergent compos:tlon and water. However, in ranges |
35 of the minimal quantity of water, an appropriate concentrated
aqueous llqu:c. detergent composut:on can be aophed Yas is" thh—-
out further‘ dilution. .. '



t.ergent conpositions,
fore the resulting wash |iquor can be applied to the textiles.
|Ikustrated enbodi nent, such predissolu- tion and/or predispersion occurs

@xi ng the detergent corrpositien' 4nd viat er .
e

by . pl aci ng

.89 which is t
.val ve 82 and
com position

I'n the case of 25 granular
t he granul es -nust be di ssol ved and/ or "di spersed
In the

a predeterm' ned quantity of granules in wash liquor reservoir

hen 30 filled from the wat28r =supply line 80 via. control.

delivery line 96. 'If a h|3hly concentrated |iquid deterggnt

i s uTbe, wesiediquan snapRHe

AF APxaageus liquid (diregtiyionto.

m xer, can be gsedeqsidd) a'ﬁr‘é"fétaetatye the teb@t 1e8shréi aapr WIRBEIthei fwas M X

t he detergent
quantity of
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“after.. the, cormf&etrﬁteed:ohaemthalted\giapndeemg mcmrha:arheeed caoried’ O‘tlt-shoul d.

be not ed that
I nvention it

wi th quantiti
textiles. The
embodi ment to
| i quor wi 145" p

W Etto&taed m‘f{d Guankidhi 8Se qtg%es fg}danqhe &s et Bhgh i

i's éasier such a distri

e\sﬁbfﬂwﬁ’éﬁl iﬂv@&ét‘mexéeé?dlﬁﬂj’g toh R oFER o igHAERYLeT -
tﬁrseqel egpét% %I ﬁd;edﬁtﬁ@ﬁ | guaeaties af PhasIeT liguoraslteading

acconp Fsh suc

ethe; aRsPrPeR "F‘BFF’(M ggté?stt?if?é?%n In a home-type front

s i s especi IIy frak

t he -

cation where there is no free wash.

| oadi ng aut omati c Whehifogegaiogi nietaile® Odesdréptiype ofies cipirbéatriadr ena¢be‘i€0re
Snbaifleit 85 decdmoiidh WBRR bhOUBbNEStiON "RRd-LT BiBre tshe,to the

and illustrat
wash |i quor T

20

25

30

textiles. As an alternative to a nozzle, an atomizer (not shown)

35

eservo
free wash hquor will be used in the following discussion.

in 3 home-type front loading automatlc washmg machine of
the type described hereinbefore. and xl!ustrated in Figures 1-5,
the wash quuor is pumped from:. either the wash liquor reservoir
89 or mixing cell (not shown) through a dettvery line 95 which
_has a high pressure spray nozzle IOO attached at the end of it.
The nozzle should be s&tuated.ms:de of the machine in such a
position so as to optimize the even and complete 'applicetioh_of .tbe

wash liquor onto the_textiles.' This can be accomplished by .

attaching the nozzle [00 in the tubular shaped extension 19 of the

stationary drum 15, as geheral’ly shown in Figure 1. As an

option, more than, one nozzle can be used. Such multiple nozzles

may be posmoned so they will effectwely increase the area of the

drum that would be sprayed by the nozzles and, therefore,
ensure a more co_mplete ‘application of the wash liquor onto the

can be used. An atomizer is believed to be particularly desirable
when minimal quantities of water are used because the wash liquor
‘must be extremely finely divided to ensure uniform distribution.

————
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89 or nixing cell (not shown)" through a dellvery I|ne 95 which has a hi gh o
pressure spray nozzle 100 attached at-the-end of it. The nozzie shoul d bg
situatied jmnside of the machine in such a 25 position-so as to optinize | '
even dnd™conpl ete application of the wash |iquor onto the textiles. Thi

can be “acconplished by attaching the nozzle-200-in the tubul ar shaped

extensi-on 19 of the stationary drum 15, as generally shown in Figure 1.
‘As- an &ption, rmrdtttlmuldnbenonmcb tbah thuqedntlﬂashOﬁrwatﬂfplllGlmon*@Qﬁd?s@g

may be positioned 52 5,9 AA cségﬁqtlcyﬁéxe fsAgse ¢ B wiiiR Phe LiRGeAEBA

that woul d be sprayed e no ensure a nore
conpl ete appl i cat iless cﬂo F@flﬁsﬁ PR manthe Uitlizesk to | ansureagoes) distribu-

alternative to a Regwzles. ﬂﬁnwgggnﬁgr@(;r oRed HBOoyUtilea be used. An atom zer
.i's believed tQ be partjcul ar\’%[)é desj rabl e uant i

water are use@ because™? H@eREEHY] | ﬁﬁF'bﬁﬂsf"bwee)}PFmP? FBH@TVU& ﬁﬁ%”dpto
ensure uni form ditdrf, eforen the wasidiqudrt ishmuwhpedethrough tinatdelivielry line

quantities of washyel i X dj h b p p Y i Qf

textiles,. but wt %sn atg'h%o uﬁvgﬁ [ bﬁgz'}eeiosdaso% owéggégdéﬁse%nge ig I]:g"eferably

utilized to ensur dofRted. di Thei purpaseonf dhetmaW;IBhlSI te rdearoithe ﬁ.ePFéﬂeS from

textiles.' 5. thepéergt%'?eﬁﬁ'thlé éﬁ%ﬁr#@%at rth%beaiﬁé”rﬁﬂobl&k hat ﬁ%ld of
descrip- tion, before th I

wash liquor Is rou he de verré q
95 and out thd® nozs,nrévmb the ozalg 489 e tarfa'rﬁmke't? hﬁF’ePH atﬁq;ﬁr' fermiyhe
purpose of -the rotaa&m@nm@ b@mpheaél ! 4eextaddstd rexposbeaseniueh of their
~drum so that they a

not_blo the el’d _of .10 ft
- 100, to di'st ri‘but &4 %%‘fﬁ Al58t ﬂt F'g‘f 1 S'/"Hﬁ* ﬁﬂrr?iy 23| oﬁgp'{a%gb%erl gl?l‘erafsz\ﬁalel_
40, “ed to expose. feaablyucdrcofmplisbid slyrfanaaﬁyeair‘i\onghenwﬁhlﬁaldrymdSP agiaj s

feasible. This i SeoPe S“t'f'?i'ﬂbl'”°‘?'&§8nm”"§hegj’¥é' £y ZL?Itaeg Idbnsggﬁtvgage@n,yﬁghe |

.drum 40 via concentri cal driven at. a constant speed

which 15. is ééffl'él@i‘ﬁf'ql@ﬁ‘f de corenethes exti mpﬁsttheheeﬁebieﬁﬂewaﬂ Ehef|

41 of the novable t@hréumoégb@@rhhﬁmcaéﬁ@rtr@rbyﬂeg m%emdvmwerumauo via
eccentrically nounted dr| uI I e% é8 at- a ced var

al l'ows the textil &R BY&ny Py 'ﬁY gﬁt 3 ﬁ getiyvarﬂ)ng Sp<-=eG
The. pressure' in. vt:hehdeﬂlim ytHa n'aax%les hmul dubwbidi gbntinoogsly through the

. spray. . : - .
20 - : - The pressure in the dehvery line 95 ~should" be high enough
to produce a substantxally flat fan-shaped spray of the wash
liquor 230 through the nozzle 100, said spray preferably covering
the entire depth of the movable drum’ k0, as generally shown in -
'-'Flgure 3. _ : . - : ' ' o
25 “This partlcularly preferred method of wash llquor apphcatmr
: permtts the textiles to be substantiaily comp!etely and evenly con-
tacted by .the wash Ilquor - This permlts ‘the very effective.
,detergentlsml mte-ractron of the. concentrated laundering process
to occur. Addltxonaily, such a method of wash liquor application ‘
.30 s extremely efficient because when ‘the ‘quantity of wash. llquor'
“ '_;i . - utilized does not exceed the absorptlon capacity ‘of the textiles
| essentxally_ all of the wash liquor is on the textiles.
A benefit of the c;opcen-trated laundering process is that
- effective cleaning 'resufts' cah be obtained over a wide range of
35 vrash ftiquor temperatures 'The_- temperature of the wash liquor
can range from } 2°C to 90°C, preferably from



__vproduce a substantial ly flat fan-shaped spfay of the wash |iquor 230
ough the nozzle 100,. said spray-preferably covering the entire d,epth of
'the noxabl e drum 40, as generally shown in Figure 3. 25 This
Pl
particul arly preferred method of wash liquor. application permits the -
textiles to be substantially conpletely_ r&d evenly con- tacted by the wash
l'iquor. This pernits the very effectiVv detergent/soil interaction of
t he concentratgd under| i onal 1 3&0 h a mefjiod
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results can beSWeEthedt otRIPPEatHIeR BONR of 35 50%%esh AfSQuorsuch low
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"~ performance aoﬁ:meﬂvm i:=mo feeatwasts liqum. If it [scdepiredoto perfofmrr] is :
as good as thalea v a?ig? b [ such
low 5 terrpe??a’t u(rweys%a?e es?‘ %@ﬂb % %e‘?logrwgtemé) erat or ?B%%ﬁe?@%&?‘gx-
tiles. Dye trtempesatyre, nieither zthe a}t’a‘-ﬂ’hdl*ﬁlﬂ@'m%'r ébﬁr@c%ﬁﬁcwaﬁfy frp®n

there is no freg M?Shnélw(één bé fhddteliSbéRFer 85k tv@saeniq%m fshep t|o| quor
application s

rrper tures ab ve_ anbient te ure, eit wash
liquor or the ?ﬁ’ﬁ% ?’8?"' VPbm to's s‘l?fpﬁf??q‘{ %Pgoaa ntePea ‘f'éed efore |
t he wash i qucﬂhel seretplalsi adt texdehé t exti [768C, abvehiermay tressipriaf-exeesd t hat .
the tenperatur f n d - I st esul N/
~in exces- si ves‘? %r [ {P\'Eﬁ‘kt ﬁﬁ an dshrglmﬁi5<8§g FFU'LtﬁeHrFBFé' ' {énﬁgpera {Iel‘ e-
sensitive syntﬂ?@tsif(t‘f% eﬁvr’ﬂ@%t'%hé%ﬁfdfeﬁots Idhe ot d behdweatetieiaboys  their

‘manuf act urgr - rRsANEBAGRS J@dmpars epg’PJ,legATl ON-OF ENERGY AFTER
TEXTI LES HAVE BEEN CO\IT éq(? a_pr rred enbodi nent,
ener gy  can be applied tFE EC‘%\I%J(ENI Q? &n ﬁﬁv@gﬁé‘ar‘r%nt acted by the

wash [iquor. It HAVE BEEN CONTACTED WITH WASH LIQUOR
7 In a. preferred embodiment, energy can be applied to-the
textiles after they have been con'tacted'by_ the wash liquor. It
20 may be in the form of heat energy and/or mechanical energy,
' .albeit:'they are not completely interchangeable, for a period
ranging from 1 to 30 minutes, preferably from
5 to ~ 15 minutes. | ' |
- The application of heat energy permlts the consumer to
- .25 _obtam excellent bleaching performance - from bleaches such as u.-
sodium perborate, sodium percarbonate and hydrogen peroxide
which are generally r'no_ré effective at higher temperatures. This
is not ecohomicér'_'i'n a conventional home-type: automatic wash
. process due to the cost of heating sutl* large quantities of wash
30 liquor. Further, since small quantities of water are used in the
' concentrated laundering process, conventional levels of bleach will
have a higher effective concentration. This too contributes to
the effective and/or efficient use of bleach in the concentrated
laundering pfocess-. _
35 In a prefe-red embodiment, heat energy is apphed by recir-
culating moist air whlch is heated via heating element 165 to raise



20 may be in the form of heat energy and/ or-. nechanj cal energy, al bei tth
are not: conpl etely interchangeable, for a perjod ranging from 1to
30 m nyt esy preferably from5 to 15 minutes.. The application of heat
energyl pernits the consumer to 25 obtain excel | ent” bl eachi ng performance
from bl eaches such-as sodi um perborate, seodium percarbonate and hydrogen

per oxi de_ whi ch are gener al I{ nore effective at higher tenperatures. This is

not ecaponi cal i nthectamraretwrmiofhthe teytitesate omat i c68fGh tpeomm@m @t
t‘he cost of heati RghigHC f'h\}d’t‘dé‘énquﬁé‘rtdﬁﬂgs BiseoHtleabhed | BdLOme Jgfl‘?ﬂarly

since smal | quantltles of dgre used in the concentrated | aunderi ng
‘process, conventi SRaft 'Y‘ével Fddiigncto wthe ‘H%&d AoRP gRetste i cFegigculation

c"?nglentrﬁtuon ) Trsystermodtmrsseubuneag@réhe aiuirﬁé?ﬁdUbe oandfomeeﬁédwn?ay ﬁge
a eac I-n e e rrn ce ererre
embodi nent , héat g,%grﬁg{ill},f gﬁé;%dpﬂgﬁg pHDPQ etﬂsfl?'ﬁi’r nd"?‘r‘b'i"g‘[t"éq ’%‘npéﬁ Sjare

‘heated vi a heati ngpierawaas, 1s®amoandi stdar ener@¥.- the tenperature of the

textiles to DOD AL ¥ BB fo e BpblicallVA 009kt PEROLY 0 BERE

-bl eaches becone Q’art icularly reactive. I on
noi st air reci rcuMat® o'&s \RIERTH. dPeEFIRIsd PeRoxidguselt] ackiviabprrisor o‘PWertem‘

met ho;:ls may be. 5 penstgref eétlbéeblégahef%‘dcﬁnagf éle&yaemer |a¥£n Denhsen .t stﬁﬁh
exanpl es are and sol ar__ener gy. an alter o the
application” ofb ?@N'gg? %?%’mg(??l r\?&t%ff?%é % ?&&‘?’(“. i nor ga c&fpero F

salt. activators @erbmet esalt pectivatorsadrev ewdlt ekobes sinchtles pet oaudmad-e
can be used. SUChdéang‘éB' X?E&E.YQbe%hﬂ% Fifera r]‘ect !:X? eQ ‘Jf'ﬁe arsteeaHd A e

_'-[er Or gani c peroxide sa vators are we
destri bed ext ensi \?éF%PHSn“{W 19R8 er 2pRAIRI eFoal.e;senpdeFebeeatyg Feft8dnt end

4,248,928, Spadi niy, 210,362, | SSaAi. Fﬁbramar'ﬁs§ed1§§étenﬁfg 4222Q9&p2, Spadi ni
-et al , |ssueﬂ%8eptenber 12, 1980. Active bl eaches such.a$ Or%,l,emc

'peroxyaC| ds ah® water' sol uble salts thereof are well kﬁSer 3qhesyspch
For a nore detail ed deganicppecoxyarfids uaid biveea}he;»!we Seits ERéaifSare well

4, 126 573 Johnst Qﬂbw'nss‘lr@dth'go rr{ber For a more detailed descr:ptlon of such
~ bleathes see U.S. Patents 4,126,573, Johnston, issued November
o 1,978.anc_x -'u,_mo,ogs; Hutchins et "ar',-issued June 11, 1978.

) Other' beneflts of the appllcatlon of heat energy are the

- _-'aSSIsLance in. the dtstnbutmn of ‘wash Itquor onto the textiles and

llptdlo.ly so:l removal If: durmg the wash quuor apphcatlon ‘step

:"the wash Itquor -Was not substantlally evenly and completely

- 25 _' distributed onto the textlles then the apphcatlon of heat energy

" does provide some addltxona! dzstrlbutzon_._. Also,’ exper:mental

evidence indicates that heat energy .does assist somewhat in the

' ren'-oval of lipidfoity 'soil Some: other potentlar benefits of the

« S aophcatxon of heat energy ‘are the effectxve use of enzymes and
30 the_ creation of desirable de_tergent ‘'surfactant phases. Different

- enzymes are most effective at different temperatures. Therefore,

'the textiles could be heated through" certein' tembere_ture ranges

- to maxrm:ze enzyme effectxveness ‘Hoewever, as discussed herein-

" before, heat energy does not provvde a major performance bene-

35 fit, except as discussed hereinbefore with respect to bleaches, to

' the concentrated laundering process. It is preferred that heat



enefits of the application of heat energy-are the aSS|stance I n the ..

i'stribution of wash Iiquor onto the textiles and lipid/oily soil, reanaI
| f7during the wash |iquor application s%@p the wash |iquor was not
substantially evenly and conpletely distributed onto the textiles,

then the applicatio g I adehed | rexall S
distribution eRIGY % ag:ﬁ?%nfsgﬁﬁeérgge&eo teMpaPa et 0 es is -

nce i ndi caﬁtgs t hat heat ene %
assi st sorremhateferablbre fr@fm)val of15°%%nit® oi |y sB¥1C WMl ReP HEI2AYi aI
‘benefits of tg}g"@ppl | cagb@nedf heatsoecergy are the effective use of enzynes
and 30 the creation of desirable,

e.nt surf a es rent
enzynes are nost Thec @RRlicationy; ¢% efnﬁﬁ{‘ ?'&ﬁbe?g‘f@ ?’tm?' erefr(‘)"r"gg’.&js'e
“textiles goul gedsritzeat Hdchdimﬁugtemeegyahelpsettpedmturhéltﬂaﬁ@%swﬁi‘ Y9 ze

enzyme ‘ef fectivepe S g@m}r n ted bAdd €wergy
does not provt ‘ﬂeﬂfscrrdfosv}gar/feoren\geﬁgg ESH ¥ Wt' d%%ﬁiesg{ as |SCﬂH%ed

her ei nbef or e téxtiles espBous: dfbduabigesthe gvashe léfﬁ#&’erﬂﬂpé'tcéaq’a& TRr

pr ocess. oflak bt NRistantiafy: cOBAYRE @pgilotalyswstrinat the
tenperature okgfﬁeﬁégéflﬁes I S pre Serab y?' ¥ 71y 00C

and nore prefbutast prtpothe textilgsgcthen -t tht ‘?’)ﬂoef ‘é"aa'bg?'lt %QF"%% o .
mechani cag en@ﬁﬁéfnc&rﬁiﬂr\deﬁsﬂ?mtw‘ms Jlechaeaisd | esergWatsamicanizesetly® hel ps

to distribute the wash. li oth Nghefragal
~distributed oR?B“F‘h@?tté‘}?qu i e téx{d?es’nw'ﬁt ééd?'%/\’i/alw}s/Hzil ﬁl‘tuor EEﬁZat i on

step the washtddtquwith wash mﬁ'\esubsﬁma%lwlvbvéﬂm‘jﬂcén@%‘ﬂﬁplsef'éf‘y" deri-

but ed onto thglléext ée;s tb'%ﬁQvEﬁe IHAR Ut m&dhdmediantsartg ,pne;bgyrxbutés l@o
enhance such ut Ion ani cal ener

al so .m ni s th .
tinme that theimarvedxelepping, ¢fificagKni nHPFfeg’ﬁf i R Y °"tt'§ tﬁg%ach .

other. Cowewg%wexe&a.agt tﬁé’eéﬁ"ﬂ:rb@xom Ropheieg. ofl fm textilés, towllyeged
t hat nmechani ca ener

oy e, St Rk g BB SORLEY 1 o GaF o
~capacity of tlpeevent idvessudsing.a Blumtﬁﬂsamm%mﬁécﬂhnﬁ%lwéﬁﬁﬂﬁ‘shoul d
Egnggm Ir:d | nt%rndg:[ldt rqaPurgvsptthgvt?etﬁpgéﬁ{'Qomp@k'ittroﬁ v StHeS waSREImgest. on the

" In the embodiment illustrated in Figures 1-5, mechanical

20 energy can be applied by continuing rotation of the movable drum

4o at the jast speed at which the wash hquor was applied. This

; creates a. tumbling action by the textiles in movable drum 40 c..nd-

@1 1978 and 4, 100, 095; Hut chi ns’ et at. issued June 11, 1978. 20 : Ot her.
d

. results. in the textiles being mechamcal!y agitated.
I .+ THERINSE
25 After the foregomg steps have been comp!eted the textiles
are rinsed in a rinse hquor which preferably .comprises clear O
| water. Unhke 3 convent:o-xal automatlc wash process. wharein the .
| goal of ‘the rinse is to remove primarily the residual detergent
cornposmon the ‘goal of the present rinse is to remove the enlire
30 detergent composition and the soil. Thus, the present rinse step
. eimu!taneou_s!y per.forms the eoii and detergent composition trans-
'bort functions normaliy perforined' sequentially' in conventicnal
'wash.ing and conventional rinsing 'steps._ Surprisingly, it has
been obser'ved that, during the rinse step, 'soil redeposition and
35 dye transfer are _minirhal_.  Also, it has been observed that the

rinse liquor contains stable emulsion particles whereas the rinse



tion and nature of the detergent ‘conposition' in thg wash liquor.. In the
enbodi ment.'il lustrated in Fi-gures 1-5, nechanical 20 energy can be

appl i ed b)L continuing rotation of the movabl e ‘drum 40 at the | ast speed at
whi ch Tthe wash liquor was applied. This creates a tunbling action by the
textiles in novable drum 40 and results. im3Bhe textiles being nechanically
agitated.. THE R NSE 25 After the far e% I ng steps have been

conpl ehgd, . the. Havari irsa ganvientige! jautgma ﬁsé’aﬁhqaﬁ?c"\ﬁﬁl E‘He?Jr’é‘?teFSBFa)’"
conpri ses cl ear \wcﬁremum,bkq,a@,mventlonal automati-c wash- pr ocess

wh th | -of th I t
Compos 11 on, i ne goal IFothenarefegsed 2pREE 8, PR rati, IR HESISH T o FihiFed®”
det ergent conposit-5onriasd IﬁdmaorscbsImtr’ddm:;edttretpeesﬂet;orwfsmoyablﬁ drum 40
si mul taneously perfar %éﬁr‘rgsﬁgeﬁuﬁ? ﬂf\ﬁé 9EH 6L VRAR t8‘30ndEﬁ@@rsy L 410

functions noPmaIIy pe I h conventi onal” washi ?
conventional ri ngne asapé«petor sazgei Bhgl ¥4°Vabl%§§‘1@eé% isbBERfRERD Yhzi'Ptated

during the rinse gt QRryffY s;:s&étemalét&htmin%mdwﬁearanﬁiew puUlRyTi 28 58l .
Al'so, it has been observed t.hat the rinse uor ¢o msﬂ_ﬁ)gabj e enul si on

particl es whereadhghethe fextiles qeéf’L%r"'Pﬁe%‘t %" \F@HEEDN Fal} @ e
process does not gimflani to stheh veash Siqmlrpa";iplcdaabn Istepy he Forefmoneedomplete

| aunderi ng apparat us.,.ll us e Fi r [ oduced
o the i noer e iotFastar & GPR-Rntes BT, firBer” RSPl [Wim B0 RbyoB
control 'val ve 83, stdpbederapd i e Mipectioh apfl irotation n02‘1¢@e§2053W\?th@Q§rum

40.1s preferably ghabRgyl @l yhad Sperd VignerCoul Nifiakl yrimaunted didesen

pul l ey 28 so 't hat etextl el n Insed are causedtotur}bemab
manker sinilar tcomletassh theqaiftseapigyarats oRrafiespdly remayste TEYRpMEYEPIRy
agftgt ion of the &de aloewogumnﬁgn&e&mﬁna%@nﬁrum uﬁﬁnd‘(&%ab@elef]mp@dtheand
its directio rotatio revers ral..times throu t

cycle. . Aftfre]'r5 t'F%aPﬂPt Pglt aﬁ’g% ‘ie‘é’ﬂ cok 'lsetpé'acect"ﬁeg nsebel %&heg&%
pr ef.erabl y renpveskvieram tmasabhatﬂlr Ltine4 Odbkerganpi ryprigostuien viandpuspil 14@re _
wi thout accel eratin ngor Vel 1§|owr~%?t'ﬁﬂet%x£g§‘st 'H%‘é%b'n%tdﬁems ulNbat RSP CRIGH ©

can be repeated SV tines ~ unt ent conposition _and _Soi
are renoved. Hovepeased, rotation exf imexgbleedruot “BebQBUﬁ—‘F'bu'meSm ghhis mini-
: mizes the potential for wrinkling if the textiles are warm and also

20 minimizes the potential for soil redeposition due to the rinse water
being "filtered" through the textiles. - If desired, adjuvants such
_as optical brxghteners fabric softeners and perfumes can be
added to the rinse or applied, via the apphcator nozzle 120, after
. | -_.th_e. last rinse and distributed by tumbling. Bodymg agents,
_ - 25 such_ as starch, can also 'b'e-.a'd_ded by spraying afte_r the last
| rinse. - _Fdllowing the last rinse ‘the textiles can be spun out by
high speed rotation of _moVable drum 40. o _ '
_ An effective rinse can be accomplished in accordance with -
— | | ,thé present invention with reduced water consumption and, there-
| 30 fore, if heated water is used, reduced energy. consumption. The
amount of rinse llquor per kilogram of wash load is from -4
liters to . 32 liters, preferably from "5 liters to
10 liters per rinse cy.i:l'e. Rinse liquor levels below this amount
- would not produce enough free water on the surface of the tex-
- 35 tiles  to adequately suspend the soil and detergent composition.
Genefally more than one rinse cycle is necessary to remove all of

8



ential ~ for winkling if the textiles are warm-and al so 20 mi ni'ni zes,
the potential for soil redeposition due to the rinse water being "filtered"
1t hl{?tlﬁﬁ the textiles. |[If desired, .adjuvants such as .optical brighteners,
- fabric softeners and perfunmes can be addggl 40 the rinse or applied; via the
~applicator nozzle 120, after the. last rinse and distributed by tunbling.
Bodyi ng agent ghe il anehdaterget cbompayitishsfrore thddtktiies s pritys nupeabfyy t he

last rinse.. FolJowing the last rinse the textiles.can.he Qut +by hi gh
speed rot atioﬁ“ﬁ;f‘ ﬁB\?’gbl%‘a&}tﬁr‘r‘?ﬁo‘?PAﬂ"é?fgg@’lg\VepFﬁﬁét%-.cQg% lféﬂggg%?rplt?shed :
i n accor dancepeifdrat im ernesentatindering myalt tof theupespeniatrarendians Wi on —

and, there- 30 forg yifrdest @éﬂﬁ/vlgrfe‘;,a{'e} Pg\ﬁggidé?,gdﬁ%# @A8hJbaelQNSYRRL | ON.

The anount of .rinse’liquor per ogram o ad is from ... 4 liters
to . 3% |irise ligusreta®Peratusm Is from | iters1¥E 18 1itersIpF Pdlse
| cycle. R nseplr'bgggbnl. &8s bel opsedi g anoungsegQul d -not .produce enough free

wat er on the surface of the tex- 35 tiles to,adeqgu Y il A
and det er gent con‘d&s?t?ﬁ'ﬁ.’c"ﬂ%ﬁ@r BFFS-F'HB?ee'?lH%?fmSHg ?aflt ?s‘é ‘g'i%?g?iqguégezg!sary
to renove all tifn carried outt e tioé | appatades cof)dfigucespbsi + iths compiatehe
textiles. The use of s S I it f kil | §dOfa; ' 5
consumer to p&MTh rﬁoglﬁ'_i"g%s ¥Rb orqlwmelé %f%eclvgﬁg?ﬁgﬁh BeOkaRGEd bt TRE

: coL g P ) : '
d rotation of novable drum 40 between ri nsds. This nini- nizes the
(=3

_ ire launderrn y e present invention
with 25 | 0er sither| cold of warmrclger watesgr Hachr cvalenceadee A8 5 tinse

Liquor tenpergfure is {g Offinutes. wilte'ddchl @ycle nof @iddessariiprbéiegalthg from

. [err]Cto . . [err] In a particularly preferred enbodi ment of the present. -
i nven- ti-on caPmectengih of Aime,e appar atus of--Fi gures: 1-5, the conplete- - -

rinse conprises twy @rpafti@staglicipreferredhembodimentac ithe poesent irvenei t hsw/

-cold or warm c| ear ter, ,Eac ycl,e can_bhe ofn imanl Nl QU Wth --*

each cycle notti¥bcd §a‘Y”F1%;’I%b8Fnt?ét ﬁngs‘évﬁﬁgllg%ét'E tdc‘%%e'ﬂ'.'r?g.c_’ .PX”%H bG :

particul anby matier wetbhambmtissent(not shewplednst theequantibas Phe Washght of

the dry vash |, S JledeidienEmBYsitnaUbRY HhseMiduoriarghbugRRRialiinol

shown) and the Quarntities of was quuor, deterge‘rgt corrpomw on, andarl nse

li quor are autressd3ted| |fhereafter by control means’ k n-the art an

~ therefore not shown. _

" After the final rinsing step -the laundered textiles can, if

20 desired, be dried in the "a'pparjatus illustrated in Figures 1-5.
This is done by positioning ‘diverter valve 168 so that atmospheric '

air is drawn into connecting duct 171. by blower 160, heated by
heating element 165, circulated through ‘the tumbling = textiles .
contained in the moVi'ng d'r_um l!d,_ withdrawn from drum 40 in a

25 - humid cbndition via'connectihg duct 167 and vented to atmosphere
via 'connectin'g duct 170. Exerciéing this option enabies the
_consumer to.'perform the entire laundering and drying process in

nown i

" a singlé- apparatus-and in continuous fashion. -~ .
Thé pf'esent -concentrated laundering process can  be
30 employed to clean up even the din'giest' of textiles and especially
-synthetic textiles in a number of laundering cycles. V/hen an
effective bléach is employed, th‘e_'numbe;; of laundering cycles
requifed for such purposes is reduced. This is believed to be
due to the cohbiha_tion .o.f excellent soil removal and substantial
35 avoidance of excessive dye transfer and soil redeposition.  Also,
it has been observed that the present concentrated laundering



-y

regul ated theréafter by control means known in the art and therefore not fa~~\
shown, Aftér the final rinsing step the |laundered. textiles can, if 20
deswed Ave dried in the apparatus illustrated.in Flgures 1-5. This is doN

by positioning diverter valve 168 so that atnospheric air is drawn into
connecting duct 171. by bl ower 160, -heatedhy3heating el ement 165,

circulated through the tunblin textjles contalned int Vi r

40, Wi thdr awn fro%’ﬂF‘Eﬁﬁ exgends gh%us#ﬂ% diteonef tesHiea-a l(i,l.gllﬁléét (ﬁ‘i’rcn o

167 and Veglt ed t(r)\w dus ploctiee wamuquoﬁtlﬁbg:cadu@t tﬂEQegt:Ee(e‘meﬁrzq;g th| s

option enabl es the consimer, . t?ﬁ%’i g}' e ent a erdng 4Ry ng
iFre3ht FxefHBn T A% ke,

process in a single apparatus prese
concentrated | auMr¢‘hdlqwﬂo@éﬁg’ge@&nC0m90§®lonempklhygcldt tn Assaniagjpnewdith

the dingiest §f tegxiidesiordd 18FPRUR! thy ﬁ'}@“@éﬁde%ﬁf?éh' dxsenuerﬁxgﬁuabﬁeefsef

| aundering cycl es. Wien an effective bl each | S

l-aunderi ng cycl es Whesuisueh dstergent Gempesition; is r"é’ﬂ!hi@ﬂd with w3terpl pPEgeq’
to be due to the w&ﬁsrﬁbmmwe@t@{ sk ﬁ ubrrm&aéumdns.uhotmmol andb

~avoi dance of exceSS|v sfer,.and soi 0S, so
been observed that®fReE tﬁryeénéﬁfri‘b tedAp QaFeHaF gr‘?‘\J Efxmes - prgcggg’
ext ends t he usef ulgraisf ef aofvask xliqlas perThilagxram lof| wastedodd dfetekidlesp sabid

wash |i quor 40| SRl flallBe Ltbinifal R S ATl HralaPR! Of {8 SEERCRE '

invention is a granu uid d conpositio
in association wi tthe@etem%@fr sempeﬁ§lorvopens‘elqgfanhefdbafébﬂQacthédtextl!es-

| aundering process. - g Q@séj%'ffeﬂﬁg%v@ﬁmﬁsist 'pﬁi‘ﬂnéxﬁl*,ﬁQﬂPéﬂ%G ’Mtﬂbu\é@-er
i’t pro- duces fro st eough sh |iguo ﬁ@@bstantlall Iy ag?
conpketely distri M‘gdaﬂﬁgﬁ‘/aw B3 t%f"té‘S?F I dFoess%"tI@

wash |iquor per kiteotiles) hfe.yaidle ppockssfis axsmbikshatehi drd&sswaeihtl tyzpica ly
contai ni-ng frogn ceanslpes(lr %nto 10 (??‘g@("raﬂ'{;sg?f lle% qgﬁﬁfe%eaﬁw'%ih are a

corrp05|t|on per kilTogram-of "wash | oad' 0 rocess
i nvention is primmiktyrediof dextide ttarphew'edldurot@loraunw?y!m/lthemmgtsmos‘csh—

wash | oads essent *t?ét‘e)fi f‘%ﬁﬁ:r’«}pp%cés%xhhls Eb%ier{ describB8 wf %?aﬁ% :hsc&h SRBYi bn
bat ch process t hat typi cal cl eans |'ess ?’n rJams of
S0i | ad textiles wHikh %r@r%_:erred home laundermg apparatus lt w:ll be appre-

ciated by those skilled in ‘the art that the process can also be

20 carried out on an mdustma!_sca!e if provision is made _for proper
distribution of the wasH liquor over the textiles and avoidance of
appreciable amounts of free wash li'q,uor in- contact with the: tex-
tiles. | o .' '

N _ ) . The following examples are |Ilustrat:ve of the mventzon. :

) 25 ' : : EXAMPLE | '

;. ' ' o Three sets of polyester and polycotton swatches containing
the following soil types were prepared.-, artificial sebum, triolein,
CRISCO oil and a mixture of inorganic particulate soil and lipid .

_ soil. ' The three sets of swatches,. _with__.t'hr-ee clean'swatches_used

- 30 to measure soil redeposition, were then sprayed with wash liquor
containing '1.92 grems' of ARIEL (a commercial detergent composi-
tion containing about 10% surfactant, . 45% sodium tripoly-
phosphate detergency builder, - 12% sodium perborate bleach,
-and 1/4% of.an enzYme composition) in a miniature launder-

35 ing apparatus which mimics the-ac_:tfon of the exemplary laundering
apparatus disclosed in the preferred épparatus description. This



-Three sets of

@ of textlle types and/or 001 ors.” Wi le the present concen- trated
dardry process has been described in detail- in conjunction with a - -

'preferr,ed home | aundering apparatus, it wll. be appre- ciated by those

skil(Ted in the ‘art that the process can al so ‘be 20 carried out on an

i ndustrial scale if provi sion is made o086 proper distribution of the wash
l'i quor over the textiles and avoi dance of appreci abl € anmounts of free wash
liquor in conaugntifytaf tABIElkxconrresgandshto fol | owBAgaEs@pPEsdatergent - -

illustrative ghm FbﬁtioﬂVﬁﬁFl ?l%'in of wash load.. The movable drufrifVchE I~
¥ester a ycotton swatches .cont ai ni ?g the fol |l owi ng .

soil types vveF\%“‘B eyt 83“3817 O iePParatusy had & indpei e metef 120 a -
mxture of i nnhgartnchpdeptlwl aAle sswdtcb.esl werd dheni mechhaidalye agétated of

wer et hord apr &Y b | EERLRRIKR, BF° L miusbs 657 BT tng FARRL T O

commer ci al dedeugent 'erpswatchesmwmtmam n(jnabdutinl awtbar f minature

/45% sodi um 1 fdipffe¥in Oé’hQéﬁH}%ttﬁsdﬁi\?ﬁgﬁ%‘%&ufﬂ&?rdlameter 0 fRA Wth

. perborate- bl each

enzyne conposition In a mniature

" ‘launder- 35 P# ﬁﬂbdb‘é‘r’%ﬁ'ﬁsdﬁﬁi"cﬁ"m ni%3 l‘ﬁ%!'saG?PoYfaEﬁ" tfRE" B%Q npivuttys-

mnutes by ro

| aunder i ng apwhat ss&eobmh@smbametmrprﬁﬁ e mepamwwadewétm @h. This
- 36- quan y,of ARl EL.caorr

conposi t| BF RIPRYFigN? 6fte‘\/\gggd?%§§e ‘AR ﬁb‘&‘&ﬁﬂgr ﬁ?ﬁnﬁ'?‘ﬁ ‘?ft gk%erﬁf"ét ure

| aunderi ng appb’l'eat!nemhasledi for nihel mabhdiiquaet epplicdtiannivas langer degepbse The

swat ches Werefg{lé‘;ﬂ L i GRRNhGEl Q{sx %%ﬁtﬁ% Smal1 i AR HFIRENALPRE Figkeseven
1’ng t he-movable he swat ches were then .rinsed in

anot her mi ni astare waancmrf@@n%sbpéheﬁmsbmp ng Thesi 3bovR h PrPesdize WAS fouU

i nch depth ”DYé‘ﬁéaﬁeQerHtha'%h ﬂé@ol*ét&rnﬁ)r:&lﬁ% WﬁH%hsf Qbah‘iﬁ‘e@ Gﬂtvﬁh‘-ter('rhe
size of. the m)vable drum. ust%élr the: rinsé was sel ec

proportiofal 289t hdd gramse® Bl + hddifh SiHatchss, avede tthE“n'BGas‘HB’I tﬁrum -

- used for the uasdinltnwm’ffap@’actecm|mnnws&wwre@e3sumassmw*edyfmwm not

feasible i1 tieysTRle Seeb 0 ALUNATS " SRoBhERr U8R RELIALITHRNT eo

times. The above procedure was r guors -.conpri si n'gi
vari ous. quant plpqaegwgtch@@t,erw:th the higher number signifying greater soi

removal. HWUF measurements exclude the -effect ‘of. brnghtener
20 thereby measurmg only soil removal. ~ The results were as

follows R
| BHWUF
- Weight ratio of wash’
' . . _ _ liguor to swatches
25 - _ o T a1 2,551 3.541
' : Artif‘cfa! sebum polyester L 9. 6.9 . 4.6 U
Art:ﬁcnal sebum po!ycotton : 120.1 -14.7 12,0 e
CRISCO: polyester oo 6.1 3.7 2.5 a
CRISCO polycotton - =~ g7 ~ 6.2 .8
36 -~ Triolein polyester -~ L 8.9 - 5.1 5.3 3
- _Triolein .po!))c_'otton Co o 1 16.3 " 6.6 6.4
Soiled polyester . 27, 20.5 . 12.0
Soiled polycotton o 33,1 28.8  19.8
Polyester redeposition * o L =9.0  -11.5 -17.2

35 ~ Polycotton redepositidn- '- o =27 ~4.0 7.3



.

15' - and 1.92 grans of ARIEL. .The swatches 'were then neasured to obtain . . -

the differénce in Hunter Witeness Units Filtered [err] This neasurenent -
corresponds to the anbunt of soil renpved fromthe swatches, with the

hi gheg—nudnber signifying greater soil renopval. HWF neasurements excl ude
the effect of brightener, 20 thereby measdi mg - only soil renoval.  The
results vere as follows: [err] g rati o of wash' |iquor to.swgtches,K 25
: The data mdlca that as i‘hi quantity, o yagerll V\@’ﬁ iwa 5!|

Nt .
sebum pol yest er hqu r is_in8réhsed 6b8ve tHe Gwakh i figabrl tos edwatches yratid cof

' éORI éCO éi;' ;Cot éL(Z)nO %CO pomL.l¥ere is lessgseil removal and morg %c%l redgpc]slttxoor oin
. pol yester : 8.9 5. IEXAMPLE Tti ol ein polycotton .

ég I3ed pgl 500% t gn4 SO' | %snﬂaﬁe%grpre&??d in éh% mxniagturtg?laﬂnggt?ig\rgsappé?a-o
redeposition tus of Exampde ol consisting 19f zthg5fo!lowmgp(§e>§, _lﬁst'onzo 31" x

Rt s the quantthy oite Bo et e, e e et cased AP avert i
wash |iquor to smﬁ‘f’éﬁé&esr’a{‘ﬂ”ﬁ)’ BP"ZGE 'ﬂﬂatf"h?rregi cloth JOWEL - @ € glr'ldr iYor e

soi redepFS| thonter@ﬁAM&E 1loulel5 wt};nch is dnvesddseinad dye bleeparedwamushé as
: t
o o uc® ! SO by BREe, * hePhry GRS, 4, RO eRIA0 vl B Goighi o1 10

white polyester swatches four [err] x 6" whPre W@QW °ch%9EWeﬁowels One

6".x 6" red terry cloth tovvel whi ch .i s an, excessi v €crhass )bl eeder, -was. used
as 10 ' a dye source. The.dry weight of t he- textlles vglas as fol lows: “Dry

vei gbt of textlles (G"aWﬁ')t%t%f'?%terrles . .3 361 red
te|=ry : . 1 red terry9 = S ~g. :
| 15 - 15 white polyester swatches ' - 32.2
20 white polycotton swatches - 26.4
- Total . : o ~103.6 |

The wash hquor was prepared by dis so!vmg 3.3 grams of

ARIEL in. 200 mi. of tap water. The movable drum was then

- 20  rotated and the wash. liquor was sprayed onto the textiles until
~ contact dyeing was flrst vxsually observed. The we.lght of the
-'_wash hquor absorbed onto the textxles was calculated. The

results were as follows: . : : - .
' o E \Veight of wet Weight of wash

. 238 . . | L o - textiles (g_r_‘?ms)- liquor a_bsorbed by B
T \/ - | o o IR . textiles (grams)
o " & white terries 1083 . . 7.3
1red terry - .. - T . 18,1
. 15 white polyester' swatches 82.2 . = - ~..50.0 '
- . 30 20 whtte polycotton swatche.,_s_q;g__ D . 244
Total o n268.8 . . ~165.2

‘Then the ratio of the weight of wash quuor absorbed by the
“textiles to the dry weight of the textiles was calculated.

- 35



> 15 white pol yestér swatches. : 32 i2 20 white pol ycotton ,
g@ri)ches . 26.4 Tot al - -.~103 .6 The wash I'i'quor
oZ prepared by. dissolving 3.3 gram; of ARIEL in. 200 m . of tap water.
The“m)vabl e drum was then 20 rotated and the wash |iquor was sprayed o6nto
‘the textiles until contact dyeing was fi3¥&t visuall y. observed. "~ The wei ght
of the wash I|i-quor absorbed onto .the textil es vvas cal c | at %d The
results were as follows: Weight of wet  WeRate af was ‘o

textiles (granms) |iquor absorbed by textil ﬁqubgréb“ﬁ?o}béde deyterries

108. 3 _ 72.3 .1 red terr :
~8..1 15 white pol yester svvat ches 82y2 weaght of teg%?l&& _ 20
g'gi '[ZeTEoI yCﬁtton svwhiteeterpiks 24. 4 Tot al . 2.0 - ~268.8 .

: enthe rati,o. o WEI ht of wash |iquor bed by the textiles
to the d;}'&/ wei ghtl'o'fe4 étextllges was cal cul gted aj%%q - 3)8/» - Ratio of
wei ght of wash i q&o«habsmlweatqroswaschnél ght of texltifies 4 white terries
2.0 5 : 1 regot‘gmté lycottons - ~2,9 15 white pol yester
swat ches 5\% te pol ycottons _— .9 Total

~ 1.6 -These data indi dRt%®! t hat - when excessive dye B}eaeders are 10 included
in a typical washfhesd, d@wtwcax&eltnet owhen S exbessivéedyei bldedeist hee wash

A rentnd U . blBE 165 tng%‘zpa%ﬁaft e
cont ai ni ng oneeightt bé thel Washnlgqtﬁmuremadns br owh tgna&ythectﬂtﬁée"elght
of the' textlles.. . .
CEXAMPLE I | U
Two sets of cotton swatches were prepared with each swatch B
15 contammg one of the following four stains:. brown gravy, coffee, -
grape’ and tea. Two sets of polyester -and pc-!ycotton- swatches.
. ‘were prepa'red with each swatch containing one of the following
. soil types: artificial sebum, artificial sebum plus particulate soil
and triolein. Then 24 dingy swatches were prepared in -which :
20 half were made from a cotton T-shirt and half were made from a
. polycotton sheet. All of the above swatches were pmned to two
cotton towels for. a combined weight of 1/2 pound. A 5-1/2 pound‘
"dummy" load consisting of clean_'terﬁperature—sensitive synthetic -
textiles and .thé:swatches were placed in an apparatus similar to
25 that shown in Figure I. The textiles were then rotated and a
' wash Ilquor consisting of 96 grams of ARIEL dissolved in.2.84 o
liters of tap water which was sprayed onto the textiles. The -
textiles were then rotated at room temperature for 10 minutes and
‘then subsequently rinsed in 20 liters of water, The rinse |
30 step was repeéted twice. The above proc'é'dur‘-e was repeated
three more times _v'v'i"th only the temperature of the wash load
during the 10 minute royation period being varied.
" The data were obtained in AE units and aHWUF units. AE
units are a measurement of the change in color of the swatch
_35' resulting from the wash cycle. Change in color is proportional to
the amount of soil removal, with a higher AE value corresponding



grape and tea.. Two sets of polyester -and polycotton swatches were ~ g
prepar.ed wir'th .each swatch contai ning one of the followi ng soil types: &4
artifi g':)\a}’sebum. artificial sebumplus particulate soil "and triolein: Then ‘5)
24 dingy swatches 'were prepared in which 20. $pnlf were nmade froma cotton
T-shirt and half were made from a polycotton sheet, Al of the above

swatghiz/ \g/erl fzpl nnaﬁ r@aw»o s@ﬂt P@rﬂom\o/el FheOkbowve meaeﬁe Weag) htepebteld 2nd
poun pou oad co stln eratuge-sensitive
synthetic textil esn?fn E@l t%‘ﬁege%é 2 9| g‘tee%“’ ?ﬂ'ﬁﬁ%ﬂ%@&sg 35 M3ar to
25 that shown in Figure 1. The. textiles were then rotsed and a wash

| i quor consisting of 96 grams of ARIEL di,ss0l ve . 24 it of p

wat er - whi ch was sprayed onto the textil esl'% Theqi extil eésgdlmereﬁ[oﬁen r‘rg'?at ed
at room tenperfture for 10 ninutes and then sudSemperetyre PRskd in 20

li-ters of water. The rinse 30 step wagz Iepgat ed tvm(ngoc)'[be salqgvggz 2°C)
procedure was repeated_three nore tinmes w_th onl - terrperature t he

he

wash | oad during the 18TRUBEAY%tation ddriod % él ng %atied. e da?té wer €
obtained in [err] unit€offed [err] units.3,8AE U, BS ar6.: neas)® enerdg,30f the
change in color of the ch 35 resulting fr t he h cygle. ge in
calor is proportional t(%‘é’? e anount of. séolnll re%ﬁn}'/al \ya?h a¥§163her grr]
val ue correspoitding Tea39 - to greater2doil Sefoval 7.2 The 8ifove PFdcedure
was repeated and the a)g‘egﬁ&ea!ogeg@ﬁ results of the two replicates is as

foll ows: AE 45* Rm 150
(Tenperature [err]) ([erm'yester (Lerr§® ( [e1r3r]') ([lér'r‘]) Bf‘(ﬁ/vn gpa'\f‘y
SO el N o
0.2 0.3 @ paygogor L 5 Sés o yTa® g} a&cﬁ s,
pol yest er 15 6.4 Trifeih polylester 18.76- = 518.4 Ar7t0f i ci Glo sebu7n3
pol ycotton. | 6.5 Trfgz;lei% po?';coQton 106.% 10}% 8.6 7.5 8.5
' ) | | AHWUF | o
Soiled polyester  27.3  42.9 43,9 44,1 - 40.3
Soiled polycotton  35.2  48.6  48.6 . 48.0  48.5
20 - *Same lagundry load as in Example V and. only one replicate.
The data indicate that the concentrated Iaundermg process is
only slightly temperature dependent. Higher temperatures were
| significant for stain removal, but that is primarily due to the
bleach in ARIEL which becomes more effective at higherf.-tempera-
25  tures. ' o '
- T It was vusually observed that at temperatures of 150°F

(65.5°C] and 180°F (82. 2°C) that the sensitive synthct:c textiles

: suffered much wrinkling, and shrmkage.. It is surprising- that the |
level of cleaning at "cool" temperatures, e.g., ‘less than about
30 40°C, is extremely good. Prior to this invention it was believed

~ ‘impossible to obtain this level of cleaning at these temperatures. .
| S " EXAMPLE 1V .

Twelve old dingy ‘T-shirts and plllow cases were washed
.along with a famlly bundle according to the same procedure as
35 outlined in Example [1l. The temperature of the wash load during
' the ten minute _ rota_ti'oh period was 145°F.  (62.8°C). . The



-.:"

1@ Triol ein pol yester 4.7 50 - 7‘;0 6.0 7.3 Triolein

potyCotton - 6.3 7.6 8.6 7.5 . 8.5 AHWIF Soi | ed pol yester
$ 2.3 429 43.9 44,1 40.3 Soiled pol ycotton 35.2 48.6 48.6"
48.°0 48.5 20 *Sane |aundry load gs in Exanple V and only one” -

“replicate. The data indicate that the concentrated | aundering process is

only slightly remprtal dhd RNGNERYs wilieONfled CHORFANKT RS BBEWeaH OWadH cant
for stain renoval , but that is prinarily due to the b'r{faﬁ%'n ARI EL_ Whi,ch
becomes nore efyYdes vaiunter diufenasspbinits were measured heforg; and gifer

observed . thattmd ihawRRedt HuRbepl of ahddh [Bididsand pbbtdih thet diffiereswesini ve

synthetic texti,les suff.ered ch wrinkling j.n o IS
surprising-t hahuf‘ﬁﬁr :{‘&Vg?n?ﬁsnbpé%?n{hg%yt] cB@?gret%Q#ﬁegg? %raes’s h;"emmg']sS -l ess

t han abouts 30 40@dlowsasextrenely goatHWUPri or ,to tNis dfnweshi cycles was
bel i eved inpossible to gbtain this |evgl ;of cleaning at t.hége tenperatures.

EXAMPLE |V Twel ve ol d dingy T-shirts and pillow cases were washed al ong
with a fanily bundl e ac@ording to the ¥affe procedure as 35 ¥ outlined in

Exanple I11. The tenperature. of the waghgl oad during the ten mnute
rotation period was [err]. The- - 40 - T-shirts and piJ |l owases were
used normally in between wash cycl'eg‘.' Hunter Witeness Units were

measured bpfore and afteér the indicatest.ounber of wash cycles to obtain the
difference in Hunter V\histeness Units [ﬁro] The results were @s follows: 5

Pill owase : [err] No. of wash cycles. 1

26. 1 . 7152 - ~13.9 37,0 - - -~ T - 16 3.
300 s10 8O 128 '6_52'T T wo 0O
6 7 13.99 . W3 73 3 .12.8 -

7 15 .10 ©10.0 | 3

1 -7 39,6 9

12 - Y 1 . S 9
.. . T-shirt | AHWU " No. of wash cycles

T g - 14.2 - Y

20 2 3.9 17

' 3 3.2 - 1

. 27.8 . B £

5 17.6 B 12

6 7.5 710
25 7 18,3 15 ’
.8 w2 s U
9 S UK I 1 ]

o wme g

o1 o . : ' 16.3. B _ o .6

2% 120 a1 T s s

~The data ihdicate that there was considerable soil removal
from the pillowéases and T-sﬁi.rts and their clean condition was
maintained. = This level of performance cannot be achieved with a
conventional automatic wash process.

35



9 - 11.3 | . 315 10

100 .. 311 39. 6 T @
.12 P 41. 6 9 T-shirt Al

No. of vvash cycl es 1 14. 2 17 20

2 . 13.9 | L 3 , 34.2

11 4 . ' 27. 8 o

10 25 7 A six pound wasH 8o8d was prepared that consisted of a 5%

iié : - pound load gf %J;_:tuat household laundrv}garﬁf3 ilgound load made up

6 .30 : " 120f cotton, 1polyester, polycotton :watches pmned to TP geption

i ndi cate that the kw2 OEBBﬂ ¢etdhl swatin coRtAIMaE ddLBF v.tH&efcmdvbmgcamasﬁnd
T-shirts and he| ean condition was nmai ntai ne

" per f or mance cannoP"Bt!“aSFﬁ‘é\(/‘e&°ﬁth %!'%n?@ﬂtﬁe@nalsaég‘t BH‘QﬁS ""\'Nz?g'l‘ij BPbEels.

35 - 41 - EXAMiRbd stvdkchi Korlﬂmmeﬁ varreh of oid feltowingpaoidst t hatificinls selywrd, of
a [err] pound | oa

- actu hau hoI [
of cotton, pol yes?'é? e'Bo?"%o? "6"&‘2 gher% %H%cegﬂg HtL’ iq%tdg\%g .
Each cotton swat cﬁ'haomaahnwd)N@Sothemeﬂéﬂqcbmnqcbﬂﬂl 1363 thBr é%me @Mdure
cof fee, graper nd ;kegyt Iﬁ?&f‘ |P10|E>$é$ﬁ & and p?hkéCQém?ému?éVabﬁhtH‘eOfWa%meldad

one. of the follow.ng so artiri - sebum trio

i-norgani ¢ parti culdwéngdie ien "I"F‘Ht%l %?F'O"W‘%s‘ﬁae?l gagnwa‘s 3 Een %aghgzé

according to the. W%G@eé%@éd&ﬂ-e dasObpedted - lmoEmaﬁ@lﬁmékfwsthTheduced,
t.enperature of the vvash Ioaakfgkl ng the ten minute rotation period was
[er™ The above, 4384 ifse© eated two nore times: with reducied,
quantltles of ARIEL. The above wash procedure was. repeated with the followmg

15 detergent comp051t10n5° "TOP (a commercial detergent compos:tnon
| containing enzymes) and ZAB (a built commercial detergert com-
position contalnlng enzymes). This procedure was also repeated
with reduced quantltles of detergent compositiorns. '
The data were obtained in AE units and AHWUF units. The
20 results were as follows : ' B '
| 8E

| " ARIEL.
96 .. 48 2%
. , _ o o _ o :'(-Grams of deter'gént)'
e 25 - Browngravy . o 1ws 7.0 - 5.0
PN Coffee = - ... 12,6 5.6 6.2
| Grape : 15,8 2.8 5.3
Tea - - . w3 57 25
- - Artificial 'sebum polyester ' - 9.0 8.0 3.9
- 30 ° Artificial sebum polycotton 8.2 = 6.9 . &.3 |
. g _' "~ Triolein polyester. =~ =~ . - - 7.6 5.3 3.8
' - Triolein polycotton. T ime 7.2 3.7
e S L aHWUF
Soiled pon-est,er : : S b.o_,z 17,2 8.0

35 - . Soiled polycotton - | 51.3. 34.8 - 217



- a

& above wash procedure vvas

ZAB (a built ‘conmerci al

ThizSprocedure was al so repeated with reguced quantit

i es of detergent

"‘repeated with the ¥o| | owi ng 15 detergent .
d¥dositions: TOP (a commerci al detergent corrp05| tion contai ning enzyrres)
detergent com position containing enzymes).’

corr'positi ons. The data were obtained in [err] units and [err] units. The
20 results were as follows: ARI EL 96 - 48 - 24 (Grame of detergent)
25 _ Brown gravy : ..~ 14.5 7. P5 0 Cof]‘eg,
12.6 5.6 6.2 Grape A TP S 5
Tea S . 14.3 5.7 B65 Arth8icial sebum -
pol-yester 9.0 .8.0 . 3.9 30 Artlf I cotton
8.2 6.9 4 .3 Triolein polyester. i (dr%h% gts%@ég}@d

Triol ein ol ycottoﬁrown gravy 10 .8 ~ 7.2. ®87 [efr} Soiled

pol yest er Coffee - 40.2. 17.2 4.0 35 g.1 Soigl.¢d pol ycotton
51.3 34.8 2.1.7 - 42 - AE TOP 96 48 (& of detergent) 5.
Brown gravy Grape _ - 8.8 Coime 2.3

8.1 5.1 G ape Tea : .78.1.1;
4. 4 29Art|f|C|a Iyeter .
sebum po kémﬁi %]tP'P yestefo 5 8.2 Tr| 3I e| n pél yester

: ~Artificial

prepa red:

2-3 §'ea

~ .

- 5.7 4. 10ri ol ei nAptificialt selrum polycotton . 10.®.5 8.3B.perr] Soiled
- pol yester ' " Triolein potyes%@l*?’ - 21.0 - 5.7 4.0
Triolein polycotton . =~ . 105 - 8.2
- o S sHWUF-
Soiled polyester o 38.3 210
15 Soiled polycotton . - . %3.7  34.2
~ zZAB
96 48
e _ - (Grams of detergent compeéition]
20 Brown gravy _ o | . 9.6 6.1 |
Coffe . - - ' g4 5.3
Grape ' o - - 5.8 2.1
Tea s 27
Artificial sebum polyester = - 6.2 4.0
25 Artificial sebum polycottor] 1.7 .82
| Triolein polyester =~ - .. 8.3 - 8.1
‘Triolein polycotton . = . ' 10.2 6.7
L o ' R - .AHWUF“
Soiled polyester . o 38,7  19.8
30 Soiled polycotton =~ 4.3 30.9 |
: . The data indicate that as the qua'ntity- of detergent in the
wash liquor_" is reduced, the amount of soil removal from the
- swatches was also -reduced.
E - . EXAMPLE VI |
35 The followmg typlcal granular deterge'\t composutaon was



15 . Smled pol ycotton : 43.7 34.2 [err] ZAB 96

48 (G ans :of detergent corrp05|t|on) 20 - Brown gravy : _

9.6 /\6,1 Cof f ee 8.4 5.3 G ape ' : 3
5.8 7 2.1 Tea . 5.2 2.7 Artificial

sebum pol yest er 6.2 4.0. 25~ % - Artificial sebum pol ycot t od
7.7 4.2 Triolein polyester . 8:3 4.1 Tgiolein

- pol ycotton ' 10 2 6.7 [err] Soiled polyester _
34.7 19.8 30 . Smdmﬁd yac@ilt\dnsulfate %3133 © 30.9 The

data indicate that as Msnﬁ@ntv.ﬁafapéukﬂs&ﬁfa@kunfenxzt@ wasrs kiquor is

reduced, the anpunt o sol énoval from he swat ches was %ljo r educed.

EXAMPLE VI 35 They f1g! 20l RPYeVIYARtegr anul ar det er gert® conposi ti on
Was prepareds - 43s°d,§ad|m5b{yqﬂ{d Pa.bkyl sul fate 24,4 5.5
Sodium [err] linear | bepzene sul fonate 3 5 [err] aI ky1 EOl yet hoxyl at e
5.55 ~ Sodi um't ?‘% hosphat e ' -%eolite A

17.6 S()deiuncaaﬁmmﬂe _ © 10.30.5 Sodi um
silicaie (2 0r) : -Sodiumsulf'ate
21.0 10 Wt er Sodium silicate (2.6} 9 M scel | aneous

1.2 Two sets of pol yeSedipmasuligts ycotton swat ches cont ai nlzﬂg the *

f.ol | owi ng soifly types Wt prepared: artificial sebum triolggen, CRI SCO
oil, beef tallow and a mxture of i norgam Cc particul ate soi I1 9

Miscellaneous
. ' .. Two sets,of,polyester and polyc_o_t.to_n_ swatches cortaining the
: L - folldW?n_g soil types were prepared: artificial sebum, triolein,
CRISCO oil, beef tallow and a mixture of inorganic particulate soil
15 . and lipid soil.. The two séts of swatches, with two clean poly-
ester swatches and two clean polycotton swatches .used to measure
soil redepos:tlon, and 14 polyester and 15 polycotton clean .
swatches which constitute a "dummy" load were then placed in a
' miniature laundering apparétus which mimics the action of the
20 exemplary laundermg- apparatus dlsclosed in the preferred appar-
| atus descrtptton. The swatches were then - sprayed’ with wash
liquor contai.hihg 2.29 grams of the above granular detergent
composition. The quantity of wash liquor corresponded to about -
 twice the dry weight of all of the swa_tches and the quantity of
28 . detergent composition corresponded to . 17.6 grams per
' kilogram of ‘swatches. The - movable drum in the 'miniature laun-
dering apparatus had a3 nine mch d:ameter and a nine inch depth. >
~ The swatches were then mechamca!ly agltated at room temperature
- for ten minutes by rotating the movable drum. The -swatches '
"30_ were then rinsed in one lite_r"- of tap water for ‘two minutes and
then dried in a conventional ‘automatic dryer. This procedure
- was repéated three times.  The AHWUF was calculated. '
" The above procecure was repeated with increased quantities
of wash liquor, but constant wash liquor concentration. How-
35 ever,'_with weight ratios of wash liquor to swatches of 5 and 7,
- the movable drum was rotated géntly during the ten minute



15 ~and lipid soil.. The two sets .of swatches, witt h two cl ean pol y- ester

_@ches and. two ¢l ean pol ycotton swatches "used ‘to neasure soil I

°r position, and 14 polyester and 15 polycotton clean swatches which

constitute a "dummy" | oad were then placed in a miniature |aundering

apparatus which ninics the action of the #8 ~exenpl ary | aundering appar at us

disclosed in the preferred appar- atus description. The swatches E_’e then

sprayed wit h'V\MhaPéﬁ?éragﬁﬂﬁg\"nPﬁ(j' . 58 gBafe Brevaiyd QNETRUGTEANI \zﬁ' ®y

det ergent conpQ®kiitenwerdd@asqftdlokisi:y of wash |iquor corresponded to about

twice the dry weight of .all of,th ches,,and the quantity of 25 :

detergent conposition cor r'esp(%e %ﬁt S&%’%&g o(?ﬁ'lésq" 17.6 grans per kilogramof. —

swat ches. The novabl e drum Liquarhéo iy Bwateheaun-AHlé¥Fng 8Bppalkeutds had a

nine inch di angyfs@af s@pline i nch depth.” The swatches were then

“mechanically agitated at roomtenperature for ten. nmnutes by rotating the

novabl e drum  TReIYeSigf ches 30 were 2hen rinsed iW¥-8he Iiter Bf €ap water

for two minutes and then dried in a cofiventi onal autyQp®gtic dryer. ¢cThis

procedure was repeated three tinmes. The [err] was caelnggl_ate . ‘r@e above

procedure was repeated withincreased Quantities of h |iQuory but

constant wash {iquor concentration. Hbw 35 ever,TwkTh weiAght ratios of

~ wash liquot,to 5 and 7, the novable drum was rotated.gently

- .during .'thioterfémﬁggie%[" 44 - mechanical agitation period so as to

* prevent oversudspalycotipme results were2as fol | ows: Mefght Rati B of Wash

-~ Liquor to Dry Swatches - [err] . Breakput* 5. Aft{yfibgi al sebusn pol yester
2 : 15.51 .7 B C3-_. 14. 24 - C5---.

© 16. 93 A B7 1747 5 - A10  ArtiSRgial febum pol ycot tos
2 12.42 .~ B3 7 - . ‘l2.@%le7 A5 .
1622 Ags crisco 'pozye_ster 2 ©8.53 A
- s 3 - 6.52 A’
s '8.01 A
. 7 9.48 A
CRISCO polycotton 2" - 10.70 E
20 S 3 - 10.36 . B
| - 5 13,98 A
. 7 S 15.57 A
‘Triolein polyester 2 12,81 B
| ' 3. 13.08 .. B
25 s 15.58. A o
. N 2 18,38 _ A°.B v
" Triolein _pblycjot'ton T - 13,02 B .
S 3 ‘13,28 . B
_ 5 16,48 A |
30 | | 7. 1830 A .
' Beef tallow polyester 2 16.84 B
L 3 10.99 . B )
5 15,12 A
7 ©15.02 A

35



7 - - .. 18.07 A 15 ORI SCO pol yest er 2 —~
8.53 .. A:3 6.52 A5 8.01 A 7 %b
9.48 . __ A‘ CRI SCO pol ycot t on : 2 : ' 10. 70 B 20 '
3 - 10. 36 ' B5 ' 13.94 A7 .
15. 57 A Triolein pol yester 2- 45 - 12. 41 ‘B 3.
13.08 .. B 25 5. - "~ 15.58 A
7 N 14Besf tallow polgcattopl ein 2pol ycotton  9.412 B
13.02 B 3° 13. 24 3 B5 3.77 16.48 - A 30
7 - 18. 30 A Beef tallow pol yester .
10. 84 B 3. 10.99 - 5 'B&S 13.9% gk 12 - A7
15. 02 . A 35 Beef tallow pol ycotton 7 2 15,31 9A41 B
3 . - - 13.99 7 . :
15. 31 A 5° é81'?‘éoP°dKF§/t§§ter 2z 5 2 5, 458 B
3 25. 40 ' 3 28.51 25740 B 29. 99
A.Soi | ed -pol ycotton ' 2 : 29.83 - , <8 10
3 . 32.25 . A B5 L > 35.97 28%?‘?: A
35.48 . A Polyester redeposition 2 7 -39 A B3
-1.35 - B 'soiled polycotton 2 29.83 _ 'B
10 .3 32.25 A B
5 35.97 A -
) _ E & . 35.48 . A
A | Polyester redeposition 2 C-1,21 B
e 3 - . =1.35 B
) 15 5 - 89 A
' o 7 .92 A
Polycotton redeposition 2 -1.99 B
- " 3 -1.97 B
5 . -.93 A
20 - 1 S =109 A B
*The Breakout was determined by an analysis of variance .
with the letters A, B and C representing a significant difference
at a 95% confidence level. For example, with the artificial sebum
polyester _sWatches there was 2 significant difference between the
: Y 25 weight ratios of 2 and 7, 3 and 5, 3 and 7, but ndsignificant
difference between weight ratios of 2 and 3, 2 and 5 and 5 and
7. T . . . .
~ These data mdlcate ‘that as’ the welght ratio is increased
- - from 5 to 7 there is no significant increase in soil. removal albeit
' - 30 40% more detergent comgosition is applled to the swatches: Also,
- . there appears to be not much increase in soil removal ‘as the

~ weight ratio is increased from 2 to 3 and, thén, to 5 in view of
- the quantity of the increase of detergent composition applied to
. the textiles. - | ' | |
35 Vhile particular embodiments of the present invention have
 -been illustrated and_- .d_éscribed, it will be obvfou's to those skilled -



97 A Pol ycotton redeposition 2 . -1 .99 B3
-1 97 B5 - : . 93 A 20
7 -1.09 A B *Thg6 Br eakout was det er ni ned by an anal ysi s

5 o .49 A7

of variance with the letters A B and: C representing a significant
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i nvention have been illustrated and described, it will be obvious to those
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" skilled
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whi ch
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conposi - 10zordvedtforad Blitofati¢ Precuskes" ard gedgradly db)l thuelusei of B6Ch

detergqnt compost {4 s, Lha YoULAERV A% SRER i LuDo ReRpéc  cyhen such

evels In conventlonal

deterg

For

t hﬁuwaéhnlgi HGdEes%abehﬁltﬁpmel eﬂ’et:ﬂvé hgsd eftddtesgént aohpasi-system

| d | her
e 3ol orBans ofBrisino titachey SrRDsRpvRes 15 (VIS Gn! SUCH feRerdia]y Ot her
di vi.ded f orconpasitipnsinthatowplist qirpvide tdsgentiatly| oe; benefir wharesyeht
conposi ti o éet%?ﬁeé?{f é&h@&é itighed Jker dthﬁeépe& f St QU8R 160HROSAL i ONS

at norma usage

automat i ¢ wesh UnitexkStetes of Mumeeikausiige thewses Ofnl% grams of deter-

- 20

25

30

gent composition in 20 liters of water at 75°C for Europe; and (c)
the use of 40 grams of detergent composition in 30 liters of water
at 25°C for Japan. '

The bleaches that can be utilized in the detergent composi- '

tions are peroxygen bleaching ‘compounds capable of vyielding
hydrogen peroxide in an aqueous. solution. These comp_odhds are
well known in the art and include hydrogen perbxide-and the
alkali metal peroxides, or;ganic peroxide bleaching compounds such
as urea peroxide, and 'inorganic persalt bleaching compounds,
such as the alkali metal perborates, percarbonates, perphos-
phates, and the like. Mixtures of two or more such bleaching
compounds can. also be used, if desired. Preferred ‘peroxygen
bleaching compounds inciude sodium perborate, commercially
available in the form of mono- and tetrahydrates, sodium carbon-
ate peroxyhydrate, sodium pyrophosphate peroxyhydrate, urea
peroxyhydrate, and sodium peroxide. The léve_l of such bleaches

-
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The" d8t %% éﬂt conpdsid PBAsPrefgradhi: y%fromd‘b%%"to

As another alternative, the detergent compositions

035%%_

can

. contain a chlorine bleach. - ‘Chlorine bleaches are well known in

20 the art. The preferred chlorine bleach is sodium dichlorocyanur- .

ate dihydraté.' Ot'her' sditabl'e chlorine bleaches are sodium and

_'potassnum dxchlorocyanurates, dlchlorocyanunc acid; 1,3-dichloro-

5 ,5-dimethy! hydantoin; N,N'-dichlorobenzoylene urea; parato!uene

sulfondxchloro«m:de,. ' trlch!oromelamme,- . N-chloroammeline;

~ “acetyl urea; "'N,N'—dichl_orobiuret; . chlorinated dicyandia

25 N-chlorosuccinimide; N, N*-dichloroazodicarbonamide; - N-chloro~ -

mide;

sodium hypochiorite; calcium hypochiorite; and lithium hypo-~.

chlorite. The detergent compositions contain from * 0.03% to
1.2% and preferably from -~ 0.1% td 0.6% of avail-

30 able chiorine.

The enzymes that can be utlhzed in the detergent composi-

tions are pro;ease amylases and mixtures thereof The level of

proteases present in the detergen-. composmon is from

- 0.01

- Anson Units (A.U.) per 100 grams to 0. 27 A.U. per 100
35 grams and preforab!y from . 0.06 A.U.per 100 grams to
' 0.25 -A.U. per 100 grams. - The level of amylase present in the



of =qvai | abl e oxygen that ‘can’ potentr ally be gener ated by peraci d. As
er alternative, the detergent. conposi tions‘can contain a chlorine |,

: h~ Chlorine bl eaches are well known i'-n 20 the art. The preferred
chiorine bleach is sodiumdichlorocyanur- ate dihydrate. O her sui t abl'é
. chlorine bl eaches are sodi um and pot assr ? di chl or ocyanur at es,
di chl orocyanuric acid; 1,3-dichl oro- i met hyl hydanf oi n;

N, N - di chl orob r at ne su | § d |
| or orrel am ne; ‘?QRE%AFH orc(?arﬁ%grt‘m s %H,% N-chl o‘rgods)tr]%g?frﬁéréh Lﬁﬁi& ﬁer fdo&,h
‘N - di chl or oaz @fiesw bbrdatengent camphsision tacetyl 2%409%; A"‘V'ase Units per

N, N' -di chl or obyjggr %tram'sc*'Q'Jforde'i!é‘tt t Q!oﬁﬁb%@ﬁ'nﬂ'm gied pedferablyy freomnl ori t e;
cal cium hypochlorite; it i e detergent

conposi ti ons d28PaAM¥! Pé?n Tuntts G)%'B%OPO 91'3'2% angﬁfee'f%ngblcﬁnﬁp% jon to 1o

to 056% of avagdoo 3Gnylabé eumlnk q:semeoo Tdveanesn oy ndstergeant campositinnJ | zed
in the deterge onp rot eas Sgs

thereof. The '&@V&Ise ?frw%t% 5 el p'?% eﬁhﬁt hgggérﬁeﬁgéz?%cdglm)%ﬁftslﬁ nis
from 0. 0 pirdizhednMay 28\, WSY2her 100 grans to . . 0.27 A U per

100 35 grans and-rpLe QP Qraraﬁ t 825
A. U per 100 grams-rme %&{ T{eeorgun?eé's"e Qg%%r# ?%Bt& e e

det er gent conpd¥et #em afs npwsrndetergentwemmr% lﬁ‘?f“lpé"ﬁgg Pﬁ'@e r%ﬁ?érof
det er gent 1@0NPASet 4@KiliaPy ingredfert8Oat\Tl alse thiny t\«amerp&mcrgr aseermany

det ergent conpgsiti on and g{xgeaeblebbgnéﬁﬁ%ézgﬁg}msg Huet‘g Re &gg)‘,‘_gr ans

of detergent ase gram; of |
det ergent conpuenal aotommytt aseshUpirpsesses. de&ucﬂ‘edngnecﬂents Patclmie pptizeb 301

Desforges (pu ngg\?gné\{bsy 25%" jr%?@a)s]g -Eg%n?é’”cﬁ‘f'&ééttﬁfj gg’g}.&ger 0yesPr pepss: W

‘also permts t ‘ti've use det er gent COﬂEOSItI ons CO I’I SI ng -

ot her desir- . 1fumessl eeHhuRdiysAing | ?@?@él-erﬁeée'?ﬂer}céfve?‘é' geet. \RRARYE

essential |y noaé:ém:'éuWﬁtl?@ﬁgﬂe%@eﬁtbef‘@’iﬂu{ar&?sﬂl%rﬁm| amlﬁa@&dsﬁ)telagdﬂts
conven- tional autofatjc wash proecesses,. Such re |§ vellnC| ugle qgtl cal
ye

brighteners, s#id rBrefgseblygethiese peredisri aﬁﬁe vels dn 2 pH
adj usting agengént doinpogitivry that lpderide a0t coasueen aiotild&abagénmsflta\ﬁhe!ﬂungal

;o agents, anti ta{t{g S@J‘eté‘#‘é’en%”&!;rﬁ%é 9‘%' Otk %g%gt fh conventional. automatic home-
' type washing machine processes "at normal usage levels.
20 -' A Yconsumer noticeable benefit" is based upon a representa-
- tive number of consumers, the benefit being _s'uc':h that it can be
recognized by a majority of the consumers at the 95% confidence
level. - More preferably these mgr’edxénts are used at less. than .
 3/4 of the level at which a consumer benefrt is seen, most pref—
. 25 erably at less than 1/2 of said level. - _ s U

30

35



etc. Preferably, 'these |ngred| ents-are used at levels in a deter e
conpositiaon that provide no consumer noticeabl e bene” u !“"mﬁ”l& rgent.
“conposj tion is useddmdnventional automat | c hone- | ne

proce ses at normal usage levels. 20 surrer notlceabl ® benefit"

i s based upon a representa- tive nunber of consuners t he benefit being

such that it can be.recpgmese(fobylawajmglawasﬁ 1ol otomlé@raexeilehhe 95%
conf i dgﬂce | evel . %Q{ﬁf@ gg,se ingredients are used at |ess. tharL
cons :

<314 of the |evel benefit is seen, nost pref- 25
“erably at |ess than 1/8). produeing #eﬁéh lmemnfmmfmde%ma? %aﬂﬁt@érafﬂg

~a wash |oad of soil ed¥rgxty,bee raara@o,motapa@ﬁep&e:e jerie! Sshpos{tdo; Wash ’
1'i quor conprising fro 4%to 9% ro 0 0 600, 0 ppm
of a detergent corrpos:gt) FP%L?PF’?’% gepg*taing ?ng%h f‘hﬁ‘a .
conpletely on to the eutireewasi'sﬂloéd)aﬂ mdsmzdledchekad.esem theix substamtiially
substantially dry sta | | ely
subs . ) gﬁ{{l ty Hﬁé( %’t‘ an‘@fi&é% feiioE a“p?ﬂiéc?@ﬂ é1f§nélyn

divided form said qu ran rom | ust en

distribute said wash I4i t%ﬁi-@l "91-6{/ YiiRg éﬂd'-heo??ﬁ‘ﬁﬁt‘?g? Wt?f”g‘é'i'd
textiles to 5 tines th:e disitr!\ﬁitﬂhﬁaﬂfwishl ﬂ@extsdbesantiauq m&ﬂ | driguor

"contal ning fromb5 gra 0 ns_o np l.on .
kil ogram of said text ﬁ%fet(??y a?ﬁl ?Msﬁbé 551‘8%1(18 %’HB?C% ‘ﬁ&I ?ef(')sa:.d
remain in contact w testiles; csadd| washf biquar py@ntamm fromS dramsnep \zﬁﬂchamsf
there is nmore than a rhenbifd sevdagede eénaohfeidnl kild@:&i(c‘oesgaiaftémles,

absorpt I on capacity of sajd textl | e ani cal ener, I S i €

t:0 said textiles at a Pa i(%@?ﬁ ?qcﬁjgg‘ﬁbﬂb %%Jﬂ'ﬂg'y E%ﬁ‘t i on

of -tNa¢ wash |iquor so mntmprmemesow auphsnz.ng ofdyimer duxinggwhighgl ltfekherleess

W th a quantity of aq4godScsh!s Gl Odmobh (e ERR 1icuob! O diGesd G Ehe! 0
ext [ es

wat er on the surface o sal to adequately suspend the 50|I and
the detergent conposit 3heaArRtion F2RAGHFY S ﬁ?l%FeﬁHslﬁsh]d- 'fedaﬂﬂ?m&' 1 energy
separ ating said rinse is applied ot said bextidesl washratejuonotaesceeding that

_enplayed dunng d:.stnbut:.on of the wash liquor so as to prevent
oversudsing;
d) treating said textiles wzth a quantity of aqueous r:.nse liguor
suff1c1ent to produce enough free water on the surface of said
textiles to adequately suspend the soil and the detergent .
composition in said quantity of wash liquor _and:
e) separating said rinse liquor containing said wash liquor and
said soil from said textiles.

e % . 2. A process according to claim 1 wherein said quantity of said
L wash liquor lies in the range from just enough to distribute

T said wash liquor substantially evenljr and completely onto said
textiles no more than 2.5 times the dry weight of said textiles.

3. A process according to either one of claiins 1 and 2 wherein
e said quantity of said wash liquor is from 3/4 to 1.5 times the
dry weight of said textiles. '

- 4. A process according to any one of claims 1-3 wherein said
. wash liquor is distributed onto said textiles using a spray.



@I d soi | | es. 2 A process accorfdl ng to claim11 wherein:
ai-d qu tl!‘wmik mji sh liquor lies in-the range fromjust enough to. .
- distribd was |*quor substantially evenly and conpletely onto sai d
textiles no nore than 2.5 tines the 3@y weight of said textiles. 3. A

process acc@.diNgrbeesy hbeiratng tof cldin 4nihbreil s3idspray rissaimhequantity of -

sai d wash-|i,quor isfre 3/4 to 1.5 tinmes the dry -weight of said textiles.
4. A proces a%%&taﬁg fo . any one of clainms 1-3 wherein said wash quuor
is distributed onto said textiles usi ng a spray. '50 - 5. A process

according' t g, C'ﬁ'ﬂ}béeé@ﬁé@dz’&:.ﬁ?'t@ SR ¥YelSE Eﬁiﬁ&dliafwﬁ&éihom SsQé 6. A

process according to_any one claips 1-5 wherein in éc2 e wash- -
liquor is allcdve® rRsh AT if dAvet tovFemRie sny cprbect| "é‘éﬁ’f 7% rom 1 to 30
m nut es bef alegtSkisd e froh @S tar3d nimsed. beford gidcaatibecardi ng to claim6
~wherein said.confact tine is from 5 to 15 mnutes. 8. A process according
to any one M2¥%ins 1-7 wherein said textiles are tunbled in a rotating
hori zontal drum while said wash li'quor is being-distributed thereon. 9. A
process accofdig rbees%ﬂxcé&yalaé e 8ldth &-whetbel @hid [BRtiAMRERALWr e of said
wash |iquor |s fromLﬁ? to [err].10. A process according to claim?9
. wherein the% k2t 47 @1BfteShe wash |iquor is from 25C to [err] 11. A
-process_accordlng to any one of clains 1-10 wherein sald textiles are

rinsed with ro 4to 32 liters .of water k:lol a extiles per

rinse. 12. AR-prioPEEES ASTHNT (8 %.%1%5%%% s3] 1% Fglfées are rinsed

with froms tteu:timaSI ate tsmbled dn & rptatikg| oyizontal @amdwtue]ﬁt gak per rinse. |

13. A proceséfﬂ %(Zlgfrig H841 &&}gb@gedc{._mnl 12 wherein said textiles. are
0

subj ected t to 3 rinses. 14. A process according to any one of.
«clains 1-13 wherein the tenperature of said- rinse liquor is from[err] to~

[err] ~ * 9, A process according to any one of claims 1-8 wherein the
temperature of said wash liquor is from i5°C to 70-°C.

%

r o + 10, A process accordlng to claim © whereln the temperature of
-' the wash liquor is from 25°C to 50°C.

5 11, A process according to any one of claims 1-10 wherein sa1d
‘textiles are nnsed with from 4 to 32 11ters of water per
_kllogram of sa:.d textiles per rinse '

12. A process according to claim 11 wherein said' i:extilés are .
rinsed with from 5 to 10 liters of water per kllogram of sa:.d I\
textlles per rinse. : L L : o

13. A process according to any one of claims 1-12 wherein said
textiles are subjected to from 2 to 3 rinses.

v 14. A process according to any one of claims 1—13 wherein the
temperature of said rinse liquor is from 15°C to 55°C.

15. A process according to claim 14 wherein the temperature of
said rinse 1iquor- is from 25°C to 45°C. ' '



15. A process accord| ng to cIa|m14 V\/nereln the tenperature of said rinse -
liquor-«is fromJ[err] to [err] - 51 - 16. Ap Hmjmﬁummﬂto any on
of -cl-ai ms~1-15 wherein said wash |iquor contai ns 115 000 pp

of det®fgent surfactant. 17. A process according to any ofle df tlainms 1-16
wherei n said wash |iquor contains from g3 500 ppmto 10,000 ppm of detergent
surfactant and from 1, 000 p to 50,000 ppm of detergency builder. 18. A .

pr ocesMccordl ngbs & progess iacopnding ko saydonven off dliadme r1-d6 vheiradn fsadd 1 gram

to 45 grams- per khiwqsaBO0ka wash 4dbag§,9 S ctant and
from 10 .granms to 50 r%?s pelfﬁl%filsogram of %agﬁgl dgg;geg#%l et ergency

bui | der. 19. A pf §a"§ccord| ng to any one of claims 1-18 wherein said

wash liquor further conprises from500 ppmto 2, 000 ppm of a bl each

material which i S cldves ahove 55C and .t ature,of said
textiles with th?v\rrglsht% qgo%ccgl S BOBY PRPE ‘PI" %EF "II"érsla]"8 20. A
process accor di nyasto Ligyoroaentsfing | fxiomsl, M&)pme«:dm()@(ammuetemmt

bi'each of fect i ve BerourBocr nghclbo8laaP B, o8 B ot BLEELIREPT . 11 ee

With the wash | i §wbhdedi stributed thereon is from[err] to [err]. 21.- A
‘process according to. any one of clains.-1-20 wherein said -wash |iquor

further conpriseg_up to 1,500 ppm of an _enzyne selegcted from ptot eases,
anyl ases, i paseiaa PFﬁgasﬁr%%C"i 5p clasm ﬁemgssaflgr SE{JE ¥ g a wash

I'oad of soiled teamitaias fromsl amtnaid 45 a;raher;ﬁrnhﬂfdgtan dEssaidadstandadi t h
,ret erence to theo@%%%'c?e%:ergent surfactant and from 10 grams to 50 grams per - -
. \—/ - k:.lcgram of said wash load of sald detergency I‘b\nlder.

(5

- 19. A process according to any one of clams 1—18 ‘wherein said

* ‘wash liquor further comprlses frem 500 ppm to 2, 000 ppm of a
bleach material whlch is most effective above 55°C and the
temperature of sa1d textiles w1t:h the wash llquor dlstrlbuted
thereon is at least 60°C. ' '

20. A process according to any one of claims 1-19 wherein said
- wash liquor further comprises from 500 ppm to 2, 000 ppm of an
) activated bleach, or a bleach effective below '50°'C, and wherein
) . the temperature of said textiles w1th the wash llquor :
R ' . _dlstnh:ted thereon is from 25°C to 50°c

, 2. A prodess according to any one of claims 1-20 wherein said
- N wash liquor further comprises up to- 1,500 ppm of an enzyme -
L ' - selected from proteases, amylases, lipases and mixtures thereof.

22. A process for laundering a wash load of soiled textiles
. substantially as herelnbefore descnbed ard with reference to
the Examples.




