APPARATUS FOR TEXTI LE LAUNDERI NG TECHNI;CAL FI ELD The e e vﬁﬁt i onArER
relation to . apparatus for |aundering of textil é%@:}a ‘
of* wat ér <10 and energy w thout substantial soil redeposition. Th| S
“'esul'ts In a superior |evel of detergency performance. The present .
I nvention has further relatio - . for laundering -
of m xed textile |oads corrpn&g&gﬁusdf@gpﬁw ﬁ'ﬂ?ﬂﬁ% col or types :
WI t hout substantial dye transfer 15 fromone textil.e to another. Process
det er gent. COITpd.SItIOI’lS for laundering textiles using small anmounts of
wat f and energy, in which the apparatus of the presentinvention is useful
are the subject of the commonly assigned Divisional Applications Nos.
8,431, 619sand 8,431,620 respectively 20 bot h said Applications being
filed Decenber 14th 1984. BACKGROUND | NFORMATI ON The conventional nethod of
washing textiles in an automatic honme-type washi ng ‘machine in. the United
‘States I's carried out in either a topPECHMCA- &ELPont Ioadi ng machi ne.

“The difference 25 Tﬁ@tmﬁthﬁ“}m,&acmgeﬁﬁ;bﬁoﬁh% in ”a%ak-?ﬁﬂer t.he
wash basket Is rotatabl g aroun tanti al vertical axis and _In -

front loader the wash 0L daun "r'BSaP ptexthes using small aﬁﬂ‘?‘ﬂ?qsy°ﬁol”ﬂle"
zont al -axie. H(aaia-bhp Owathbﬂdlslﬂ:maﬁan%bﬂaﬁ'edebdsaii@h. [ PRigTPeEURSPIA ar ,

conprising . o 0 g Un ut c 30 washi ng machi ne

mar ket. The pr o@egép;rif’rmﬁgﬁ* HS q%ig?égégya%erggﬁgmcﬁ ‘ype top | oader begins
by placing the textiThe present inventionsihas. further nelatieh tapaci t yappaea+ ype
top | oader the h basket ca o]

Det er gent como\glﬁtél on is thennfgg ‘agxn%&rfr%taﬁ %Q%%sg ‘;E%FEJ"Q?F‘“
which'i s typi caldigsimilarefibersandqealor, types \withouhstdestaptivhr dye Wé@élfe'énd

dé‘t’er- geps sol igMNorkd QUGS th hotheh. Ilquor Thus, formation of the wash
Ilquor Is carried out In the wash basket in the presence of the textiles to

be washed. The washFRECsepnd dekergent rrmpesteions fa, lagplering taxeiesi esing
agitation to thesmaat afmm%ﬂ%t&pamo&eagﬁncinrﬂm&eﬂwepﬁﬁatusrme

textiles. present invention is useful are the subject of the camnonly assigned
.. Divisional Aple.catmns Nos. 8, 431,619 and 8,431,620 respectively
20 both said Applications being filed December 14th 1984.
| BACKGROUND INFORMATION
' The conventional method of washing textiles in an automa*ic _
home-type washmg machine in. the United States is carried out in
either a top loading or front !oadmg machine. The difference
- 25 between the two machines is that in a top loader the wash basket
o . Is rotatable around a substantially vertical axis and in a front.
A o loader the wash basket is rotatable around a substantially hori-
~ zontal axis. Home-type'-_top loading machines are, by far, the '
_ most popular, comprising 90% of the United States' automatic
« - 30 washing machine market. '
i . : - The process for washing textlles in a home-type top loader
- begins by placing the textues in the wash basket. In a normal
capacity home-type top loader the wash basket can hold up to
7 kilograms of textiles. Detergent composition is tren
35 added to the wash basket. Finally, water, ‘which Is typically
heated, is added to the wash basket to form a water and deter-
gent solution known 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 lcosen:
‘and remove the soil from the textiles.
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The terrperature and | evel of water and | evel of detergent conposition
u q h the wash step can vary. 60% of the wash steps use warm

(typically around [err]), with the bal ance being evenly split betvveen
hot water (typically around 5 [err]) and cold water (typically around
[err]). The levél of water and detergent copposition used in this step
typically ranges from40 liters to. ~ 90 liters and from" 20 grans

to 145 % arms, rletspeqme/tqupedsﬁmdt e tuwa biewaesrh W?@V?Bltﬂ’ecﬁ@dréé?&d
si ze. e resulting deter copposi ti.on concen- ration i :
liquor is from?® gsq "%ﬁat dn &{) e Wish Gitepppay Yoy 3, 60@°§pﬁP tﬁ?e U
wash |iquor is wash lseems/edseanﬂarMewas!etl [erlealeyramuid 3’51‘&]) nwEthstme

normal Iy conpri di t b
o o P OB g G%nitr life BeiEent Rl "3 (AUBRAY SAbyoo
det er gent ci)rrpo§0?¢brﬂ eaid méere&wi@élv Brownd y15%e \A?ﬁherlelvsl @ffawanw and

the textiles ar snapa&érfgeﬁe%mﬁdyxﬁahlusé&rmvmssthyH&‘aﬂﬁr fange fngance

cold water rinse I's use the rinse steps

being warm water rinsts litgRs S‘i‘munt ofd0diters y3Rd frP@his st A9 igrammiteal |y
20 the same as that me@ramst. heesmmxmw dedam:hgns:iaoat the | wagi®NBasHdtY

repeat ed one or re t| C e front | oader is
very sinilar to® {Tzl?? ends ?q‘f‘e Sﬁ{ﬁm% %Bﬂﬁf%o‘i&ergﬁng %ﬁ?@f'ﬁ? r U he
water and dgg er geatiorc dimp cthiet wmshcdlqnmt rigt feomused i n210heparvds hpe2Smililiog -

step are very s o ah top. 'oader. The basic difference Is
t hat the anount '(g‘#:}né\‘/até used In- JQ‘?'H of the wash and rinse steps typically

ranges from 25 |Theerv@s'hohquor igsthen gemoyad, anditbe texdiles\arte ginsed.

det er gent * coNpogige Pﬁasbss{er&'ﬁomnaﬂ a&'&nﬁﬁses adJ‘QggE%ﬁF wgtbr to theTQ?
conpl ete conveni)l onal automatic wash progess in top. |

typically uses PR8k¢tr3oMerhanical jagitation is ooy mat ﬁér@ﬁﬁe%\&f’& Weof"
contrast, ajgiongtéy peo f rembveoaner  détapggrht neompeéitiow eftiom t- ‘ﬂﬂéCQéleétSeS

Do LT8O VREha el ek 8, SRIMRASIR e S0 TRECHAMN O les
ener gy. expend| tanmallBoremtmeas mmthewatgy asr pos:]ble.y ﬂocoldewaiasurrase is
. used in 50% of the rinse steps, with the balance being warm
~ water rinses. The amount of water used in this step is typlcally :
20 the same ‘as that used in’ the wash step The rinse step is o/
" generally repeated one or more times. - : S

The wash cycle of the home-type front loader is very similar

"to that of the home-type top loader.  The temperature of the -

water and detergent composmon concentration used in the wash-

25 'ing step are very similar to a home-type top loader. - The basic

difference i$ that the amount of _water ‘used in each of the wash \_/
and rinse steps typically ranges from 25 liters to - - 38
liters and, thus, the level of detergent composmon is from :
- 10 grams to - - 70 grams. .
30 . The complete conventlonal automatic wash process in a home-
type top loader typ:ca,_l!y uses from . . 130 liters. tc 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 water is heated,fther'e is a considerable ehergy
‘expenditure. Both water and energy are costly to the consumer..



-3- A known drawback normally exhi blted by conventional auto- matic wash .
processes ,of the foregoing type is that soil redeposi- tion occurs in both
the wash and rinse steps. Soil redeposition Is soil that is detached frol
the textiles and goes Into the wash 5 or rinse l'iquor and is then -

'redep05| ted onto the textiles. Thus, soil ﬁdepom tion® substantially
limts the "net" cleaning per- - formance ot her known drawback normal |y

hibited b t t he f .
Tt ayeCtranes o4 PR b ARaBl SERARSRE o) bR Ry 'S
col ored texti | egaticDpashr pnedasses soft ibe dfareghingnitype is dhbt soib reelnposne '
Into the wash | yQuokeaaek | .asbam%uy&hd%aas'rmn sQ&Bé’ a%%hh?é L5editi hﬁ To
avoi d dye trans#er tﬁe consuner nd 1t neces- ?oﬁ

additional st eplofsofy 8bak is ndetesbedfriom dbhe textiles a%ﬁl SOQE/ iﬂ@(tthleew@?be

but al so byscol g¢ #nge- n&h&e d?&ieattrfbrﬁ%dés&nté&mot mérteﬂmeset Fhudh
August 17, 1982

clains, a pces |ng S h a wash B
and rinse cycle e -

o1l oeBAR PP STy 2NN 2 B8 alefis Flsaniad o per
driven tub ar r afigremandesi de a housi ng wherein the tub has 20 at its '
Jot ating periphery n a
Tinsing cycle as thz\rioqggf IEIl'fués &?zﬂm %:;FI%")@ E‘Q &u ’@g%lteédw P+'$\g%'gt'%aland
then fall In a aummmgmﬂq@amogmsast ot thewfaregoing dwpefist ﬂmt dtyeatnartsre
then distripgit egom mubcéﬂb% eANCRealifg! FithUNoads ?Pedf éﬁ’c'h 76.»&&

P hes: arg e ve

‘gradual |y |ncreased then centri clty

I's increased qu%’Ffé!es-ACQUﬁdFFﬂj‘scfE"A'ﬁeﬁbﬁ dﬁF%C'L“FﬁﬂtO\P@nﬁMF EERW)r? tﬁédﬂﬁe

st eps ?f vvetzl nmﬁohehél wbbﬁanuéh #d A Ushb sy @MSdhbaé-tﬁhV%t@ APy "
consi stency to

b t b with sud he | | of
su s does not s%ﬁffﬁ ﬂsféj 4/9 Igyﬁbﬁ%é" ?ﬂé tﬁﬁng‘é'?ﬁ‘f'aéj i}a«gg%%‘ﬂ’é dfﬁ‘: T"Feféest ug
by mai ntai ni ng sary hae pebfoitny the amtiongl snemq:lfepuesmtnthrthé ctexditiled, atot

| east 598 of R(;ﬁ,éptae tt%ﬂ@gﬁé eo\r B?ycél tgg cl-othes are Ioaded
t

i ndi vi duaIIy I nP at which the centrifugal
vel ocity. at the t ub WSse Patet. 3, 'Bigﬂ ls'snedttmﬁgm@a et al e Augustiddd to

1 9 o 1982 claims a process for the washing of clothes through a. wash
and rinse cycle in a washing machine with a horizontal, perfor-.
ated, driven tub arranged inside a. housmg wherein the tub has
at its’ rotating perlphery a tangentlal area, in which during the
washmg and rfinsar_ag cycle as the tub rotates, the clothes are
repeatedly lifted up and then fall in a trajectory path onto the

" lower ‘portion of the tub and are then distributed without unbal-
ance to the tub, as the tub velocity is gradually increased. The
'25 clothes are then centrifuged as the velocity is increased further.
| ""'According to Arendt, his improvement comprises the steps of

| Wetting the clothes with an amount of suds that gives a "doughy"
consistency to the clothes by filling the tub with suds until the
level of suds does not significantly rise above the tangential area

30 of the tub by maintaining in the tub during washing an aqueous
medium level of at least 5% of the tub's diameter, whereby
the dry clothes are loaded individually .inte the tub which rotates

 at a speed at which the c’ehtrifugal' velocity at the tub case is

 0.3-0.8 g, The tub speed is then increased to 1 4g.

o
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35 + ":4- then gradually changed to a spin speed and after the spinning,
reguced to a velocity in keeping with the |oading speed.” The process is
tafter followed with a rinse cycle which is simlar to the washing
cyct’e. According to. Arendt, the exchange 5 bet ween "engaged" and T
"free" nmediumis achievéd not so nuch by leaching but by the nechanical
"action of the tub. Finally, Arendt teaches that water is saved for the nost

p?rt nﬁt bé U_Siﬂ'ikrﬁfﬁahﬁéllggthsﬁg@& _@@Epfmt&;&bedolﬁgd@gé’f@dlthé’ggpﬂiﬁngy”ble_r

of wash and rinse,cycl es. . . Q. Patent. , L ssue o n ] .
et al on Cct obe?ecg’feéf'lﬁ)%g"ai- %’&'oc%%' igniga '"é)?ogétig']\h‘-’ﬁ i?la%'Bﬁsisgfg bf Rﬁkew '
transform ng a prouesat isattbereaftér [fotjowed witht lae rinser ayrate ivdnichf is @ipilessed
air, into a foi ich.j r r-a ' o Lhe . leed ti e
textiles are nmec %‘%a”éhg t(;c?éi in {aﬁéeélﬁﬂg% f-.{g:' g?t%ég'sth?ﬁi re%(?/:ﬁigag -
seconds, tifen tipetwesani'ergaged't apdd "fiee"r madin israghieviedirot sejmushphy

spinning the tel’ébbﬁﬁ@f'b‘i‘]t%‘}% theRREHRGR R Eiof Hfflth;h{(ﬂ).cy?it%li)ﬁ, Gepated ~
0 conventional rinsing Reinweld sugdests

at least five ti mag, +I_owed eit%y _ | . _ L
“that the dirt d@P5BRRJtRILNVater: iBcSeved far ethe most BREhePeEJPYH Uusing
rel atively hi ghérnralter eatios adfodotd meldiacriget tbys eedicing ithe padimber |of wash

deposi ted again o‘ad_t.he texi)-i | e fiber ‘during the subsequent rinsing due to a *
dilution: of thHENdIN®FiYGE® stil1 another attenpt at using.more :
~concentr at @ wash | UgGer Pafienttotii118nt8fuissuechdor Relowadd tétoal pnoOictoheros, t he -
type di scussed I for 1t | p ' gt ' : ' :
di sclosed in U é%ng%%Pg%?G%Oﬁ%g ?%gé ?’I‘)ﬁ _h%@?gg% r?ﬁé%’r%&%a ' '
Ehner di scl osesconsensteiedd waspaliguas. tRy . thes intrgduskion e campnessed zin. '

—amount of wat erjnggrd %ﬁﬁ“ﬂhﬁﬂ's "iQ thereaftéd YpplielO890tAk idifed] txMRisINt TRE t'he\J
the. toxtil es 1B B0eF strtashanicRIY SRAHIRG; Dot foamgtor 1 et FalEY o
_ : _ geEt -, “Eghty . ful y oam
‘having a | &5ge satohdss thiern ther foum tismalestroyedd and Temblvede firdnosthiec texAi | ar
to those enploygfll B2 shiithg REHextiBS HA3"HOBJPBRHRZ2BA diURR! | AdhiL Nese -
- cycle is repeated at least five times, followed by conventional
rinsing. Reinwald suggests that the dirt detached from the
: textile material and dispersed in a relatively h_i_ghly_ coh_centr_'ated N
20 detergent solution is partially deposited again on thé textile fiber * \/
during th_e _'s.ubsequent rinsing. du‘e"to a dilution of ,the' wash
liquor. ' _ _ _ o
Still another attempt a.t_'.dsing' more cqnce_ntr_ratéd wash liquor
. without encountering redeposition problems of thé type discussed -
--25  in the aforementioned pateht issued to Reinwald is disclosed in - .
U.S. Patent 3',650.,673 _issue';d to. Ehner .on' March 21, 1972." 'Ehner -/
discloses method and apparatus for washing _te_xtili_e; ‘utilizing an - .

amount of water corresponding to _ S_O% to '_150% of the dry.
-~ weight of the textiles. = The process cdn_si_sts _bf placing . such e
30 quantities of water, the textiles to .b'e: l_au_n'dere'd and a transfer
agent, e.g., polyethylene foam having a Iérg§ _surface_ area per - v

unit mass, in a rotatable enclosure similar to those employed in a
- front loader type washing _maé:hi_ne and tumbling these ‘materials
together for ‘a period. of time. Soils removed from the textiles by

35 the tumbling action are distributed over the combined exposed
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together for a period. of time. Soils renpved fromthe textlles by 35
tunbling action are distributed over the conbined exposed surface a
of the textiles and the transfer agent, which is subsequently separat e
fromthe~textiles. Thus, the textiles are cleansed of the soils

di stributed onto the transfer agent. Ehner admts that a quantity of 50|I
wll be left onthe textiles, but 5 -teaches that it will be substantially
reduced from the original quantity and w 11 be distributed so as to | eave

no Qbj ecti onabl g, paeas splas Ue (FANSERI(GR Hy tHECFENLAS SBERE Whith @

t he “s0i | carrying transter. agent fromthe text s are sib-
sequent |y dri edSUhSQQl@mQP@rateﬁ)Iféomnthﬁ)stexéﬂﬁm wiihsts .t ﬂw textilas are

"washed" by tu I [ h t hi
B ggl%hggia Ihgg}lg@ é&u& Jisﬂl.s&téw dlﬁanmt yu-ahgfet.- Q?Gnt m\s\l/ash

S
process such as2@mHs dh%l%s%'da"ﬂ“f h‘éfoa?%'r il hﬁ?ﬂl'&ﬁ*ed"E%%\S B’&?'Eﬁﬁ
followed bys a rteh%heﬁrQh@ﬁSlterlOben@dH%taﬁtlﬂllﬁnfreHMc@d ¥Edner t ﬁélféhgirﬁlt

only to bring the textile [of0) dlt f _danpnes Accor Loeb,
the textiles ar8Y ?ﬁﬁg‘f nWO"aB ﬁfbd&ﬁ% S %? i?%‘éﬁ nq r‘%ﬂggté? Ent
whi ch functi onsareasa ofansmt somenxrationt he Fotlawtriger segardtiarsedf i thé hsoitash

Brocess Lo SePaAASIAG! S ARNer el G tnE kL O ind xtiles 4 B

Despite the advant rovi foce
~foregoi ng type, seaugnthy\drig tlméhevﬁﬂm# \npmpl%@@ enin dﬂuh‘-ham%ptai'nce,

particul arlpy i NiyBgndPmy %ﬁﬂﬁlh?g‘%hbﬁlt whifeC efrduisting ﬁﬂrﬁbdﬂ?tal?‘f thdi@-

present inventign is to provide appar at us | aunderi ng
textiles using t °| armount of water, yet minimzing soil redeposition
and dye trans- fer, Usen Pétehous LN, 364 i SigLieef tdﬁemwtohemmraba 1972

| uhdered. A0t Lo Siiai®s, S BEREL SRICAS, B el BRI
efficient use ahentlendét Ehgentpatenpdse tfolloweti byzadrimse, préceqspbmdhymg
Fhvenfon 191Gkl o W LYY el Y ¢
text| | es usi ng @Qﬂd}txon of dampness. ccording to Loeb the textiles are
' tumbled m a rotating drum ‘with a- clean transfer agent which
_ functlons in _a manner similar to the transfer agent used in the-
w wash process to' separate-'detergent and Ioosen_ed' soils from the
' 20 textiles. - - - | y _'
_ Desptte the advantages allegedly provlded by wash processes
of the foregomg type, they have not met with w:despread com=-~
' mercual acceptance, partlcularly in the home laundry market.
. | Accordmgly, an object of the present invention is to provide
~ ' 25 apparatus ' . for laundering textiles uslng a small
amount of water yet minlmlzmg soil redeposltlon and dye trans-
fer, even without presorting of the textiles to be laundered.

_;- _ T, : ~ Another ob)ect of the present invention is to prov;de appara-
. _' tus for launderlng textiles which makes extremely
T . 30 effi c:ent use of the detergent composition utilized and, if applied,

extremely eff’cnent use of heat energy. _
Another object of the present invention is to provide pre-

ferred apparatus " for launderlng textiles using cold

vlvater. |

35



. 35 A further object of the present Invention is to provi de
a

ppar at us for laundering textiles which results in superior
cleaning-as well as preservation of the textiles' appear- ance over many
| aundering cycles. 5 A still further object in a preferred aspect of
the present invention i's to provide apparatus for

| aundering textiles wherein nechanical emerfigy can- be appl led to textiles
whi ch have been contacted with a concentrated wash |iquor with- out
creating a suds proBl drther object. of the presemt Smvesuieh Ofs Tt piaxHNEl ON'

According to ! hgbgdrgasd! i nventi on: tRer fadrfadHiAY @eﬁt.}éuwc "Ge3RET Fhus™~

~exhibiting increase é&e ent effi. |enc n re Vin Tom |screte
| oads of assor PN ngi P%s‘"e aP3 RERseryetionce stextilest appeara) 3
first conpart marcef over mianwlamdandgseyéled textiles dur| ng the | aundering

pr ocess; nmeans f ueous_wash | L quor r|5| ng, from 40%t o
99. 9% wat e% and at ﬁeag 8“%/#%‘ a‘%’g% éPg@nP%tﬁ%ﬁSgl PFB ghe prgsent
non-i mersi ng afpveatioor isedos pfromctb sappanatusg a_quanti ty (fbrs@ad\mmgus
wash Ilquor not d / h{, JOf . o
textiles eg)&g%?f {gg'gr%{‘l sé?‘c&r’ ?lt dg ,?g,rgg \I,V‘(eiés";J agqu!'f%d E Fﬁ’itggsare
" retained. | n sal"d'“Fhr Bﬁvéoh?mmﬁé\ﬁcﬁ%’ wigm&mmcaatna}edryasb liquor witbtat e;
d) neans for dQJdtV@,téamgqq]Qesgayep%mﬁsh liquor to said applicator means;
e) means for. exposing the surfaces of substantially all of the soiled
textiles tm said applicator nEEHFORHRE OF THE JNVENTT said quantity of

agUEOUS WaSh |sBHRTirkStd thatpslsshE Iibubﬁadnntﬁalediél wher eby

said wash |iquor |s substant al COo eteI and ﬂé‘%}’&ﬁ%& onto
the surfaces GPRREAYPS I’-K‘Fré?ggd e%}/iclech

. apparatus oompris:.ng- _

15 a) a first compartment for retaimng saJ.d soued textiles

dunng the laundermg process; _ o
b) means for producmg aqueous wash llquot ccmpnsmg from
40%toS99%waterandat 1east01% ofadetergent
. ompos:.tJ.on, ' : :
20 .c) non-immersing appl:.cator means for d:.stnh:tmg a

| quantity of sa:Ldatheouswashliqmrmtexceedingzl/z
t:.mes ‘the dry we:ght of said so:.led text:les onto the
surface of said soiled textiles, while said textiles are
retained in said first conpartment in a substant1ally dry

25 . state, : u

d) means for del:.vering the ‘aquecus wash lz.quor to sa1d
amlz.cator means; . - ' _
_e) means for exposing the surfaces of substantlally all of
._ _ | the soiled textiles to said applicator means while all of
30 | sa:.d quantity of aqueous wash liquor is being distributed

in said first catpartmem: whereby said wash l:l.quor is

. substantially completely and evenly dlstrlbuted onto the

.surfaces of saJ.d soiled textlles, '

soils from d1screte locads of assorted soiled text1les, said \J

»~



a-quantity, of an aqueous rinse |iquor, said rinsing means being adapted to
be actuated after all of said quantity of wash |iquor has been distributed\
said 5 7 gquantity of rinse liquor being sufficient to produce enough
free water on the surfaces of the texti;es to adequately suspend the soil
and detergent conposition; and g) nmeans for- separating the rinse Iiquor
containing said wash liquor and said soils fromsaid textiles. 10

BRI DESCRI PTI .THE DRAW N Wi |l e the Specification. conclydes with

" cl aﬁr/s parti cul arﬁg: SHd %ﬁrfﬁ’"&?ﬁ?’lnﬁc 311 nt A0 ng ¢
invention, it is beltextilbs hﬁt}plaeqmitltjn\tiﬁlanmquthé rlﬂﬁsé)&tt;&sr,usdm st ood

fromthefollovving whi_gh; & S hemat i c
perspecti've illustr gﬁeﬁé%}m% 'I[ble aﬁ% ?el?eera?g'%qappaé:a usﬂT§ carrying
out the present |aursadd- qlmglipf ofesash Fitgmehis beem, distributeds iseidl

i I'lustratiog of the @gﬂgﬂlpggtnghécj_ﬁggg M"g gcge&ag@%tg% section

Tine 2-2 of Figure 1 n 1 nset of t rive pulley

system shown in Fi W@%Wﬁﬁ-%ﬂ‘%yﬂ‘a acef PRgthe texilesdonbly in its

7 f) rinsing means for contacting said wash liquor-containing textiles Wlt@

~alter- native IOOSI t Ia@guﬂ &ecéaisaﬁ&%tefgﬂntswein% ; tdred
apparatus ill us- : te ur .’L t en (b0 ane V\:ga ass through
the 25 center %5? rot a-
tion of the rmvabl e\«éshnlmrlaiﬂedalmsﬁllﬁufm saEdgxmﬂm-s a Si rrpl ified
cross-sectional illustration of a. particularly preferred wash |iquor

appl i cator pezzle; and Fi gBREEF DESCGRICTION OF aHE BRAWSNGS quor

TRUENTTON A prer ek SoRE A etiod, S T Claths, sy

“ilTustration ofpeiating autl andy distinctlycg!aiping athss preseotr invengionyt it is

laundering procgéifeved the present invention will be better understood from the

- following description in which: . '
15 Figure '1 is a schemat:c perspectnve |Ilustratxon of parti-
cularly -preferred apparatus for carrying out the present launder— '
| ing process;- .
_ Figure 2 is. a cross-sectional |Ilustratlon of the embodlment
~ disclosed in Figure 1 taken along section line 2-2 of Figure 1;

20 . ' Figure 2A is an inset of'the drive pulley system shown in
Figure 2 with the pulley-actuating ciutch assembly in its alter-
‘native position; ' . o

- Figure 3 is a cross-sectional segment of the apparatus illus-

R, R trated in Figure 1 taken in a plane which passes through the

25 center of the wash liquor applicator nozzle and the axis of rota-
_ tion of the movable drum disclosed in Figure 1;
| Figure 4 is a simplified cross-sectional illustration of a.
particularly preferred wash liquor applicator nozzle; and '

' Figure 5 is an end view of the wash liquor applicator nozzie

30 shown in Figure 4. o -

| - DETAILED DESCRIPTION OF THE lNVENTlON
A, PREFERRED APPARATUS. _ _

' Disclosed in Figure 1 is a schematic illustration of parti-
cularly preferred apparatus for carrying out a laundering process.




_ _.| cordance with the present invention. Figure 1 discloses a preferred
emyodi.nent of a washing nachine 10 of the present invention. For  purposes
of—€larity,. 5 none.of the details of the cabinet nor the access door is

shown in Figure 1. In the enbodi ment of Figure 1, the washing nmachine 10"

~conprises a stationary drum 15 of generally cylindrical construc- tion and

"having a horizontal access opening 20. The8centerline of 10 the cylindrical

‘'stationary drum 15 coincides with the axis of rotation 300 of a novable

drum 40 (sonet iineaccerfdanced with i the presentrinvention.a ﬁa@thr&)ahkd;s):losesmaef '

within station Qéfgntr‘ﬁa flépbgg-demngrfe gcl";@gsl.{,é?: nldéRinét ¢l ég resent

cross-sectlona VI EWs 0 ures an onary drum rises a -
peri pheral wai tinygntign. g back wal | . 17 secured to one edge of the peri pher al
wall, a front wall 18 secured to the opposite’ edge of -the peripheral wall,
said front wall having a tubular-shaped ext ensi‘on. 19 .havi ng an access
openi ng 20 used.to load and unload | aundry-from. the washing machi ne -10.
Access opening 20 forns a seal wth pliable 20 sealing gasket 210 which is

'secured about its outernost periphery to the front F&ég@&g Phh&ﬂg@ﬁhl ng -

- machi ne cabi net. Wen the washing nmachine .10 is in fng
machi ne' s adcegwrinof the0details of thec cabinetpoer tthenaenemndom- ¥ phowrp iand
fornms a vvatertllqgh Peﬁl agai nst the outernost portion of pliable sealing 25' :
‘gasket 210 The atter elenents are illustrated only in the

cross-section of Afyutke 2embodimente ofadrigure di.arthey Washipge maghinei A
~drawi ng fi gur escomplasd e stBESNIS) tdrdin Of5 Dfageréddlly d:ryumdb’@caus.:&ﬁ@:«-uded

o O g o kP tir Wk S0 e B BRR 2,
t he sucti on 19i chheofeydindnical Istqtionadysdtangeﬁouomntmw\/rmuh itheseaxiseafby
‘means of SUPPOT lotdfidn! S00 of a°movabie _drum 40 (sometimes referred to in the -
prior art as a wash basket) mounted within stationary drum 15.
| As is more clearly illustrated in the cross-sectional views of
Figures 2 and 3, stationary drum 15 comprises a peripheral wall
15 16, a back wall 17 secured to oné.edge of the-'-periphe'ral walf, a
front wall 18 secured to the opposite edge of_ the peripheral wall, -
said front wall having a  tubuilar-shaped extension 19 having an
access opening 20 _dse'd to load and unioad laundry frpm the -
- washing machine 10, Access opening 20 forms a seal with pliable
20 sealing gasket 210 which is secured about its outermost periphery
to the front wall 200 of the washing machine cabinet. When the
‘washing machine 10 is in operation, the' washing machine's access: ) U
door 220 is in the closed position shown in Figure 2 -and forms a
watertight seal against the outermost portion of pliable sealing
25 gasket 210. - These latter elements are illustrated only in the
cross-section of Figure 2 to ' ensure maximum clarity in the
remaining dr'aw'ing figures. The lowermost portion of stationary
drum 15 is provided with a drain connection 21 located in peri-
: phehal wall 16. The drain connection 21 is connected by means of
30 a flexible connecting line 142 to the suction side of a rinse liquor
discharge pump 140 which is secured by means of support 141 to




the base of the. washing machi ne cabinet (not shown). Connect- ing |line 143" :
conveys rinse liquor di scharged fromthe punp 140 to a sewer drain (not 2
shown) . As can also be seen in Figures 1 and 2, stationary, drum15 5 S @
.supported-by means of four suspension springs 66 which are connected at on

end to anchor neans 65 secured to the upperg -nost porticon of the stationary
drum 15 and at their other end to fixed anchor neans 67 which are secured
to the washi ng thehbase ofibtheetwashdhg siachine &8binet (n&thﬁadvh']g feamédie

| ower post porti P 1 aLe [ nbers 70, the

: Iowerrmst ends g‘?bm}tnégﬁﬁ%r%ie&u\rﬂggs?o c{tstiﬁﬁgtel n&%%@rpﬂﬁﬂs’%mA
vertical guide plsever72rpindoot showrdn the two sets of motion limting
danper pads 71. Suff t e not i

17 ting 18, daper [ AS: gaR. afeonBE! e‘?‘ga'?dﬁ?ﬂ“?e*’#% SRRy, O 15 ¢ e
base of the®was rﬁj‘ﬂ?é’é' ‘FtebYEa'BP-m ‘(ntf't’u%h%i\!ﬁl’-)ef‘%@tmlnghe%t'ahlobnarg

drum 15 nay undeé@eedtedi tuectmepeaadtslomcmd rrﬁ-iaﬁ@ 69- sécured té'tfife RpRrENt
Whi | e access op Fg%ﬁZg andf.t g exten§ remain in sea

engagenent vvlthmgf raiof 9f | ﬁlf aienary; '”Ut'hé52endré&.thpe‘mothmmdqgom
stationary drunf'xeﬁ anahor mﬂshé? whihs @re - seduriedoto iWer #aisRihg\MthadhiAgcur s
duri ng -nonent.s gg %qlo ding to the washi ng nmachi ne cabi net (not
shown) . Located |nS| e sta ary drum 15 is a novable drum 40 conprising
a perforat e peri ph&xiending ftrqm she uloweamost portiorpeof- p&i‘npl’iemaatwabaw

wal | 42 securedafd RLP 2UpPoPE rﬁ@rhge&erfoohetﬁ@l ld@@éﬂm&ﬁ@d?ﬁdéugﬁtmt h2! h%l ng

|rrperforate front -wal| 43 secured he "opposi t eof
fromthe front $efYredstemation MW&'B‘BedHF‘Gﬁf pls d1q ti%ub(ﬁ"é!caé lgide plate

‘ext ensi on 44 v\/h'l'ztha::iseléﬁﬂbetﬁ%’taﬁstl'héq tH0 SESCEH nitRIH MenifipgBhmBet Spads 71,
concentrically %Jét ned, w t he accesa% pg}nl n 20 I A statjonary,. drum

15. Equally sp I§At ¢ ﬁ:ieqrﬁﬁéf* dPr RV WepR, i theer BPtigR I'"ZW"BSe
three |iftityy vdamped pards §abandnthealgmdérpw‘agu1w vﬁi:eﬁsr:ﬁ%@&u%d tbhehe

i nner.nost edge gicd hsr Sthgeﬁg@“ 4r§a<9£mteh%rzémf a gg@rﬁpﬁgﬁd 3 Fathe

preferabl y termnate t orm an nner nost
stationary drum 15 may undergo limited up-and-down and sxde-to—

side movement while access openmg 20 and tubular extens:on 19

remain in sealed engagement with pliable sealing gésket 210. The

‘\_/ - 20 resilien't..mountihg_ of stationary drum. 15 minimizes the. transmis-
| sion of vibration which occurs _dulrin_g moments of imbalanced

_loading. to the washing machine cabinet (not shown). _

' - Located inside stationary drum 15 is a movable drum 40
- comprising a perforated per_ipheral wall 41, a sub_stantiél!y imper- -

- 25  forate back wall 42 secured to one edge of said peripheral wall

\/ and a substantially imperforate front wall 43 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.ac_cessl opening 45 which is concentrically aligned with
N | 30 - the access opening 20 in stationary drum 15. Equally spaced on
T - the. inner circumference of peripherel _\}va" 41 _afe three lifting

vanes 47 of substantially triangular cross-section. ‘The innermost

edge of the side walls 48 of the triangular-shaped vanes 47

. preferably terminate to form an innermost land area 49. In a
35 ‘



0. - particularly preferred embodi ment, each of the vanes is
#metrical | y-shaped about a radially extendrng line originating.at the
axrs of rotation 300.of novable drum 40 and passing through Its altrtude,
‘This permts rotation of novable drum 40 In opposite 5 directions with”
equal lifting effect on"the articles being,daun- dered. In an exenplary
-enbodi nrent of a washing machine 10 of the p esent invention, the novable

drum 40 masur@_t@gggy "?39§¥é/rr%§rr%n{b5ﬂ1rﬁeﬁ{n) ‘dadhdi QFEL &Y lﬁ by e ols

approximately I l e the triangular-s C
lifting vanes zsymmrinat!bﬂ-saasageahﬂutappraﬁdaﬂut exiengdingsline cqwglnanmg ath‘m}- :
9" (22.9 cm) ighedgRid of 2Fota¥®h2B00 2 hrdr@sré)fdr%pnmmaﬁat B'a¥srn§ tﬁzmggsm)
and a | and area 49 neasuri Hﬁ'ﬁapﬁﬂ‘oxl rratelej Qlf( Eg% In wd
(17.8 cm | n ddfs Ritityde. | ? ks Fodatinh ofomoyrbls deym 40 ‘%BPBQ?'%ter
750 uniforsly sfireetiomsr witratdounst Aiftingacffeut’ foor athet iarichew i ihging daan®t er
of appr oxi natel#rlfggl (0.635.cm).. - The stationary drum 15 enclosing the

e

af orement i oned drum 40 rreasured ‘approxi mately 24" (61 cm) In
dianeter, As will bbn @paExempliryenbodimeptcof enmfshmggunmclﬁnerrm/adﬂ ¢he0-

drum 40 is rot %.ae%xts ngrhﬁotﬁggrﬂoggaraf SFOHD 40 R¥adFaRf ox ;.Treeh,aft

29. The innernost end of | ncorporates an inte e. 30

~which is secur iy (hehsmy) ¢enﬁmﬁﬁrfbungepeqxxmaae!ar rh;r't( JW3ciomy Jofn

fﬁsgtener st mucf}];é]%tgr ‘gﬂ{d‘e 3t§1ef Et?iz i aPQH' l#ﬁn@f vanesblye @sﬁnm.té&i a The
- sna partiron Q rrvesna S oug ear C ol e in :
the back wal | 429 °fr:mﬂﬂ°é<"a?'£ﬁ4¥4%)paf$d? gmsfmaow@ A2 @odain of

- bearings 25 secdepth,! ant loerebsit kalitudel 6f obppratimanelyy 3cl'r M. 6 16m. Beand ngs 25

0 one.anot her ‘AR 14 AL ERHInG) RS RGy 125 R Tl PR 7RET

~ conventional fai7eBerem.)suoh @‘hh-vet'@l@&nne‘i‘henew!e rdm{m oﬂOOTexblbl\te@haft |

29 asses t4gro | £ st n .le
15. IOPower tg r%e m)gge{)?gf?r um 45%! trans Hd'a%ng 48, %bﬂ Eé'ym%
portion of dri VHemaRaVIRG & iemetsy AEaARPORCIRtebCAARY | £ty 9. ) mouFbed

driven pulley ZsationBiy N8k 5 éhc‘k%iﬁgniﬁé GFbFemEMUGNES MoVt Ardimeyo 34
wht Ch are both nsieea:slﬁrreeg LSp.‘iéaé“.%%té@' %'L o(%1 cm.) in diameter. :
. As will be’ apparent from an mspectlon of Flgure 2, movabfe - )
20 drum 40 is rotatably secured to stationary drum .15 by means of \J
~ driveshaft 29, The lnnermost end of driveshaft 29 incorporates
an integral flange 30 which is secured by means of companion
flange 31 and a multiplicity of fasteners, stch as rivets 32, to -
‘the back wall 42 of movable drum #0. - The shaft portion of -
- 25 driveshaft 29 passes through a clearance hole 51 in the back wail
42 of movable drum 40 and is'su'ppor'te'd_ by means of a pair of
bearings 25 secured to the back wall 17 of stationary drum 15.
Bearings 25 are secured in position by means of bearing retainers
22 which are joined ‘to one another and to the back wall 17 by a
30 multiplicity of conventional fasteners, such as rivets 33. The
v shaft portion of driveshaft 29 passes through a clearance hole 26
- in back wall 17 of stationary drum 15, ' |
Power to rotate movable drum 80 is transmitted 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 3% which are both secured in fixed relation to



driveshaft 29. As will be explained in greater detail hereinafter, the
eccentrical ly nounted driven pulley 28 is used to vary the speed of r@
rotati on of the novable drum 40 throughout each revolu- tion of the drumZ
while the concentrically nounted driven pulley 5 34. is used to drive the
povabl e drum 40 at a constant speed of rotation throughout each revol ution.
The drive system for the novable drum 40 [Sﬂe‘ferabl y com prises a variable
speed drive notor, 60 secured by neans of support 61 to the peripheral wall

16 Qf stationar 9"‘64@5???“1@9"10‘\5 “Eié'c?&séxt"(?én%ﬁii\’/‘_egﬁﬁtGF details heeeigagiery o
the Stationary -gheneddentPics! FOWRIRREd Olrived FPulldyonar is dused 1 Ak
af fect the speed_of Zpg,tat{?(gn of vabl e ggaﬁo.- ﬂ'h%ut_?‘ut shaft 62 'of
drive notor 60 fReed A, Fatation. of the,moxA HEL AP ENRUSNRH FAPeTRYRIMEy 38
and a concentri tiahl of ndnenterdmgr mhdlep dhe egorentrikatiyo moubtegh odriveanpuliey
pul | ey-act ugt i ng, cj .U asse [ ,an,s,"t" dya - l.ate s 36
and 38. Dr':%e pgll"l Jesyg’%gg g%da%gxaﬁge BT o% ?ﬁ"oqﬁp?%c%teéoﬁgﬁgl?@%i%}%éﬂéo%is to
bernit engagemenetagiorditbeoughpust sech revolution. respective drive belts by
pull ey-actuating cl gty m\'s‘«sﬁb,t*eﬁ.?-for tHE RHEH 18 9d Adm Choit SFe e RRYP lcm3 7
t hrough which 20  drive notor shaft 62 freely gasses I's preferably secured
to the housing BFisgsi e YaftidhlegFRepdneiiie omoor 46Q seeyred:t BYidimeansu@ior t
63, as ‘general | gupport 61 o Jti@Spériphéral Wancast rofc Jtasion@mnt deumr i1ge
pul | ey 38 ig, cognected ﬁ‘o -gc.centrggfalsl Y, rmgnt ed c{hl }e/'?eﬁnPQuﬁl ey 28 % ans
of a conventlion ecayse § |ev_ Fiy& Moy of; lfe\f/_lg‘é','e%o B ARUPTANTR d %ar i ve
pul l ey 36 i s coangctedement @ficthe stxtidharynoiratmedS ddoese not| dfégct3thespeedns
of a conventiongf gt belet YW ch-lehses 34nia e LESqfil LSt
- posi,tion, the _d?ﬁtggrfégﬁfae?\keg'ﬁsf"ﬁ'é opé‘ggidr% faces%(glbéﬁ %%é%uF?egF 3%;”&'% X
sutficiently grmaton h6@ dasysesured 33heretal |pweeneentsigaliyr daeynied pdrive
therebet ween .\ ﬁﬂeGr Byeatdlid cohceRYALAMY  molhEd WrépaRerdl.y A7 tho-
act uat ed |_n{£ its second L@OSItI_On, .the o ﬁ’gm%gp{;;zcei? of drl,V%J{%%ilL_eé/ 36
_-are brought '¥uf PPEitian. pUleysactusiing flutdh2 Y b t1S3B0Fi] emtasy
pull ey 36. Si nmuhiediste putieys 3aardi IBANCBrive! pedleyshss oppd 38n@réabeth @f
drive pulley 38,35 Js increased to_a distance which is sufficient] r eat
That "ot i ve bei  M49-pieSe, Ptaiffton "sd 47 37 RS hdrbEst inr FnRbeir
29 -~ ment of their respective drive belts by puliey-actuating clutch
- assembly 37.. The housing' of clutch assembly 37 through which
~ 20 drive motor shaft 62 freely passes is preferably secured to the
" housing of drive motor 60 by means of a laterally extending
~support 63, as generally shown in Figures 1 and 2. _
Concentrically mounted drive pulley 38 'is connected to
~ eccentrically mounted driven pulley 28 by means of a conventional
U '25  drive belt 27. Likewise, concentrically mounted drive pulley 36 is
connected to concentrically mounted drive pulley 34 by means of a
__Conventibnal drive belt 35, When clutch assembly 37 is in its
) "~ first position, the distance between the opposing faces of drive
I 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 actuated 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. - Simultane-
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

w T



12 - revolves. Figure 2 depicts drive pulley 36 in the engaged posi -

~t ~while the inset of Figure 2A depicts drive pulley 38 in the engaged
S|t|on In a particularly preferred enbodi ment of the present inven- §

tion, drive notor 60 is not only variable speed, -but is also reversible so

that novable drum 40 ney be rotated-first,in one direction and.then in the.

opposite direction throughout the vari- "od$ portions of the |aundering.

le. It bel d ' '
crcle 11 LS Belhered, Whalek o/ Sk Ure SUAGST Bl driBbstopair
appl i cati on of tiohe waislle the Uoset rafr. Eigmref dﬁndﬁﬁlcﬁr W%rrml'lﬂyr é‘sumf%\em

heat transfer Logqt s being | aund d, d h
d {ibss g ere an ence nore effective
cl eansi ng: %ﬁ% Q r%t'fg' washi ng ‘machi ne’ embodi ment _described. earl i er

herein, t he eccent Ancal P@Ftﬂﬁidﬁt"é'd Pd'Pfoé'ﬁ"pﬁ‘PPB?'“l%“v\ag the presart: NV de
ggt ?fai/grnuﬁ O;Q%ggngue?dhgmﬂosmt i ﬁ&eedhlvavﬁ'amlar lsedearomut is atéd to
ut e n ere t

whil e the concERY®T<iRle f"r’rﬁ %ﬁlFeérgﬁs?é r/r%ru Iﬁ% § g q{%érn

33 \/\lflszgseg420dwea:‘ltiodae ahdt ghémrinothe heppuasi teb|direktion. etlhraugbmst aﬁme vgpe'ed of

_abou revol utl.ons f Ay

~preferred embo8MieR?" té?“%r"g hénlgﬂ{'.ﬁ%?gﬁ Sgar?'\?mﬂg?ré ;betlﬁgrhrhgltjﬁ Ir%@é‘rl-ﬂ
160, preferabl yngf thee diceatiori ughl druam ergtatioac usemeral - timess @#‘"'Qgsu%rt

322 tTﬁeaQ. gle;c.ﬂfé{allﬁg férepﬁm Vide W?HHe 4fifefmt bspﬁ&atawaryuarmhl&s

ower is preferabl d
drive notor 16liquareomAes (Y 'Hﬁcig'i%’@%o?ﬂ)‘éy"ﬂ°é MY re ?F%! ) RS R tsdDEEd
di scharge to athgxertilddbein§labinderéd lGhd hehudafiore Iaeai:tm eleanemg 165

| over which the air nust pass r to n.ter- nn uc i ch
conveys heated air! iy ofh h%xﬂgahﬂ' 3Yeseg txgag\ﬂiqenl%rﬁﬁé%@%pg ciegé@ﬁ:e‘g;t ed™
Id n tlhe pgrl phgeahné\al heAdinQf théeestmurmw rdowmteth . dr:Vﬁnt petllswbdar MaR _
i scl ose i gur,e t '
peri pher al l'%:ral I"%fg fﬁ p§f’¥f$b%§?%‘ rum agi(tah%etgredr"t;I raI Wgﬁeahﬁmch-
novabl e drum 4®arisk firomk of thi#8 H@ated ai 53 |'Fﬂ‘4%‘élﬂ€'é§i Per tminute, dyring
_ forced - each complete revolutlon of the drum,  while the concentrically

mounted pulley system comprising pulleys 36 and 34 was used to.
provide rotation of the movable drum at a constant. speed of about
20 . 544 revolutions per minute. | : o _
. Referring again to the partlcular!y preferred embodlment of

Figure 1, there is shown an air circulating blower 160, preferably
of the centrifugal variety, secured by means of a support 162 to

. -an upper portion:of peripheral wall 16 of the.-st_atiohary_drum 15.
25 - The air circulating blower 160 is preferably .powe_red'__ by variable |
' speed drive motor 161. A connecting duct 163 conveys air from -
the blower discharge to a heater 164. The heater 164 includes a
heating element 165 over which the air must pass. prior to enter-

- ing 'cohnecting duct 166 which conVe_ys heated air from ‘the heater
30 164 to an inlet opening 180 located in the peripheral wall 16 of |
‘the stationary drum 15. " In the embodiment disclosed in Figures '

1-3, heated air is introduced intermediate the peripheral wall 16

of stationary drum 15 and the peripheral wall 41 of movable drum

_ 40.. The bulk of the heated air introduced in. this area is forced

35 . to enter movable drum 40 via .perfo_'rat.ions_ 46 located in peripheral

Q

wall #1... As pointed out eariier herein, the movable drum &40 is



41. .. As poi-nted out earlier herein,.. the novable drum40 is - 13
caused to-rotate at varying speed dur i ng the | aundering portion of the
cycle via the eccentrical |y mounted pulley 28. Since the articles being

| aundered are nornally |ocated at or adjac the I'nner nost surface of
peripheral wall 41 of novable drum 40 durin the laundering cycle, the

heat ed t h | d
et o al" T sy ki e SRR AOAED AR B RN
| ocar®d in tubuleft tbeztev@eomalghgf eceentirigadlyy mqmﬂdspuney/um opdnragt

I s connected 10 g4 y@f&&hg\/%wﬁdé&% l&)‘elﬂonﬂﬁwsld&té‘dﬂh’t@%’r' 86j aféuﬁt &fe?

Di verter valve 168 has two posi-_tions. In |i {] a& aﬂectlng
ducts 170 and 17DngFmost sukEasecef peniphgnal yyall @l af,m ”L“hd‘loa "MPbm
stationary. @rumthk5 lb&nHﬁi‘Wgne@VdIé t hRe s hehtedh Sirdeiraf'ommedll bétwedn nthe

bl 160 b d

et 1ol ve”ocRaRRGaH) e, GRuls' b BFRST. 4 Dbl L Sorties,
~remains © 1n itsbdingstlapndertddnomiuitsngvayhetd aretdeni mgpepmgl 90 bkcatéedk ycl e
descri bed herei %. e%ggél%u“aoefsgagﬁnge‘t(uam,{gg'ﬁl is sensed in

gonnecting duct of a 3 nounted in the duct.
The sensing el enent BeturIV:Dpermh?ﬂOs lﬁ)rmb?»ﬁy tor at Hivertier valver 168, by

sends a signRgl. tlﬁeéwré’&ﬁﬁé‘ctﬁfﬁ‘tdé&ﬂ o7 17Diverter Vafle tmnﬁas smd)rwswe
174. The tenperature control 175, which ISQOgf rably ?ﬂ ?Jr’ﬁ
trans- nits a.sideRs. vil® éFﬁndeStt Rasition s ANNg ﬂga gare
el ement 165 |][1 hﬁlaéeéd 1gﬂf apdeialihef tlﬁdé SRumid V&l - WtWaWaraHﬁothtﬂﬁ%nary X
tenperature o t e ai eing intro intQ connectin u 166. t he
heated air enpl V% {ﬁ'l g €"Fauf-de§ | nﬁuﬁ ‘{',%’ﬁeo“ ﬁ%’é %5%’1"8%?‘@ Eléﬁer_
continually recﬁﬁ@ul\daedoblyectmglsdutttm.af Aserweill be oepqnlamey:lseidl Igmpter
system and t | | d ai g ra
pr edet er m ne Iev g rie é’?"’c‘ﬂ% %@u{eﬁebwsg da&% @%od’ nent o the
_present -inven- tyalme {168 wemaingy: imacﬁﬁné“?@ M't&?‘bodﬁé‘%pﬂlﬁye@u&‘geﬁmg
clothes dryer. ThiidrS GICEREPLYERCUeBYriBRAI Perdin.ON THe Qem%erﬂur‘éawethe
| ' o returning air is sensed in connecting duct 167 by means of a
-~ sensing element 173 mounted in the duct. The sensing element
o 20 173, which is preferably of ‘the thermistor type,  sends a signal to
' temperature controller 175 via signal transmission line 174. The
temperature controller 175, which is preferably adjustable, trans-
" mits a signal via signal transmission line 176 to the heating
‘element 165 in heater 164 to either raise, lower or maintain the -

35 to enter nmpvable drum 40 via perforations 46 located in peri pheral 4@ :

25 temperature'bf the air being introduced into connecting duct 166.
Thus, the heated air employed du_ring' the laundering portion of
the cycle is continually recirculated by means of the aforemen-
tioned closed loop system, and its temperature is contlnuously
monitored . and maintained at a predetermmed level.

30 °  In a particularly preferred embodiment of the present inven-

- J}

‘tion, the washing machine 10 may also be employed as a clothes

- dryer. This is a_cco_mplished by manipulation of diverter valve
168. - Advancing 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 air ducts 170 and 171 are both vented to



-

8. ,Advancing control lever 169 fromthe aforenentioned first position of

ng -diverter valve to a second position connects air 35 duct 171 wi.th
return air duct 172 and air duct 170 with return air duct 167. Sinde air .
~ducts 170 and 171 are both vented to - 14 - atnosphere, the effect of
advancing the diverter valve 168 to its segpud position is to convert the
closed |l oop recirculation system described earli.er herein in conjunction

‘with the 'aund%ginee RYF © the éffeen ersadamxﬁy mevcﬁ%?&rsw\%mssl blile
~vent ed node of peratlon fresh air awn i nto duct 171 and routeu-

through the he&iespndsposisiony ds 1t gpaverte ther flieaed lepp refireniation snatem
| aunder ed t ext.idederibud RaPREr ihdrdin - D \cdbjenctionn with thei laahlderi Etym st
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of air. that 'emplo'yed during . the laundering cycle. Accordingly, the
- temperature controller 175 preferably has two independently )

20 = adjustable set points which may be preadjusted to different tem; o

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 manually actué;ed, as disclosed in the present illus-

25 trations. This may be accomplished utilizing solenoids or similar
control apparatus well known in the art and therefore not shown.

In the exemplary washing machine  embodiment described
earlier herein, the air circulating blower 160 utilized to recir-
culate the humid air during the laundering portion of the cycle

‘30 had a.rated capacity of 460 cubic feet (13.03 cubic meters) of air
per minute at a pressure of 0.25" (0.635 cm.) of water, and the
connecting. ducts. used. to construct the recirculation loop were
sized to permit recirculation of the air at rated flow. The heater
164 employed.-on the exemplary machine contained a heating ele-

35 ment 165 comprising a 240 volt AC, 5200 watt, spiral wound,

' nichrome coil. The temperature sensing element 173 comprised a



per minute at a pressure of 0.25" (0.635 cm) of water, and the connecti ng.—
ducts. used. to construct the recirculation | oop were S|zed to permt '

reC|rcuIat|on of the air at rated flow. The heater * 164 enpl oyed on t he
exenplary machi ne- contained a heating ele- 35 nent 165 conprising a 240
vol't AC, 5200 watt, spiral wound, nichronegoil. The t enperature sensing
el emrent 173 conprlsed a thernistor inserfed into-return air duct 167.
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has been cl osed 7pLWR|c§|Ga|r§ 'snt %F\e open position,. into the side of wash liquor
. reservoir 89 via connecting lines 96, 94 and 99. Control valves

- 20 - 85 and 88 dre closed at this point in time to prevent the water
from escaping via delivery lines 95 and 98. 'Lo'cated within wash -

- liquor reservoir 89 .is a level ‘sensing probe 92 which is connected
at its uppermost end to a level sensor 91. .Thé,__level of the liquid
introduced into  the wash liquor reservoir rises along probe 92.

25 When the liquid fevel within reservoir 8_9 reaches a .predetermined
~ point, level sensor 91 transmits a signal to level c'ontrqller'93'via
signal transmission line 105. Level controller 93 sends a signal

via signal transmission line 106 to close off control valve 82.

. After control valve 82 has been closed, pump 86 is started to
30 initiate recirculation, mixing and formation of a wash liquor within’
s - reservoir 89. Control valves 85 and 83 remain closed during'the
' - mixing cycle. Pump 86 withdraws.liquid from the bottom of wash

. liquor reservoir 89 via connecting lines 99 and 97 and discharges

the liquid withdrawn back into the reservoir via cbnnecting lines

35 94 and '96..' Recirculation of. the liquid is carried out until such

time as the detergent composition is substantially dissolved or



initiate recirculation, mixing and formation of a wash liquor within
ervoir 89. Control valves 85 and 88 remain closed during the. mxi ng
sytle. Punp 86 withdraws liquid fromthe bottom of wash |iquor reservoir 89
.via connecting lines 99 and 97 and di scharges the |iquid w thdrawn back i
into the reservoir via connecting lines 35 94 and 96. Recirculation of.
~the liquid is.carried out until such ti ne 8s~ t he detergent corrp05|t|on l's
substantially dj.ssolved.or spersed in
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present IaundertPngei'S" ﬁP%clé%‘é'q“rﬁﬁcﬂ'é 80P ot Rizs thecturbuienes of
- heat energy vi %fmahlaarmben@ﬁrcaﬁsgorﬂ—lov\ever experi ence to.date has denpbn-
strated that it is gen Ie th i.quor.and.rinse |l j,quor
tenperatures be in eilnahﬁee’g?le f‘e?FTa SV\@?ﬁg& & %%Slﬁ%i?ﬁ‘-zve&l?hﬂ% _
benefits af f or eeduirygy préferpeds rocesocdescription 15 thec presentt Haendejing i ve

oher the B ve
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cycle, a wa pre eat 1y not “shown) na m ng
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QSH 'yCU' ar| y PrRber SfviiB sy Be BEARER! bW uﬁ&rﬁ.n&bhﬁ‘iy- ‘é.%d}ﬂw? 1iRgep t 0
: ensure that the temperature of ‘the incoming water does not fall -
_ below 25°C . even during cold weather conditions. . _
20 As pointed out earlier herein, a relatively small amount of =
- wash liquor is utilized dur'i'ng the present la'uhdering process_ ' |
when compared to prior art laundering processes. Acco’rdingiy,
the method of applying the wash liquor to the textiles to be
faundered must be highly effective in order to provide substan-
25 tially even ‘and complete distribution, especiall_y""when very "
| reduced quantities of wash liquor are utilized. One particularly
preferred ‘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 %0 rotates. ' During the wash liquor application
30 step control v'a:lves' 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 spray nozzle 100 which, in the illustrated
' embodiment, is mounted in the - tubular-shaped extension 19 of
35 sfationary.drum 15. A small amount. of -wash liquor is also per-
mitted to flow through valve 84 and delivery line 96 back into



t he wash Irquor by neans of a high pressure spray nozzle 100 as the anabIe
drum 40.rotates. During the wash liquor application 30 step control %
val ves . 82-and 88 are closed and control valves 84, 85 and 87 are opened.

Wash Irquor 230 is withdrawn fromreservoir 89 by neans of punp 86 and is
conveyed via flexible delivery line 95 ta Rpgh pressure spray nozzle 100

which, in the illustrated enbodiment, is nounted in the. tubul ar-shaped
extension 19 of ééenﬁﬁﬁtag)rtarim\%unsé.ﬁe rectF@lihtiBADERY ﬂrxmgshulrwqrhel s
al s er- mttedtoflowthrouhvalve 84 and delivery 6 back into
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step is initiated while the articles are held against peripheral wali

41, However, after several revolutions of movable drum 140, the

T\ - 20 speed of drum rotation is reduced by transferring the input
B driving force from concentrically mounted driven pulley 36 back -

- to eccentrically mounted driven pulley 38. The slower speed of

rotation,. which varies throughout each revolution of movable drum

40, causes the textiles within the drum to be carried by lifting

25 vanes 47 to approximately 'i:he 1 o'clock position, at which point

they tend to fall away from peripheral wall 41 and pass through

the substantially - flat, fan-shaped spray of wash qudor 230 on

. their return to the bottom of the drum. ,

While in the illustrated embodiment, the drum rotation is

_ ' 30 oriented in a counterclockwise direction, it has also been learned

< - that the drum may, if desired, be rotated in a clockwise direc-

' tion. In the latter case the textiles which fall away from the

peripheral wall 41 at approximately the 11 o'clock position still

pass through the fan-shaped spray of wash liquor 230 on their

35 return to the bottom. of the drum. .



(%gyey tend to fall away from peripheral wall 41 and pass - through the

ubstantially -flat, fan-shaped spray of wash Iiquor 230 on their return to
“the bottom of the drum Wile in the illustrated enbodi nent, the drum ..

-~ rotation is 30 oriented in a counterclockw se direction, it has al so been _
"l.earned that the drummay, if desired, be _rotated in .a clockmnse direc-
tion. In the |atter case the textlles Whléh fall away from the
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_redistribute tp&sg%a' YA prisel REABePIRPPratesish | 1 quor appl i cation. .
Simlarly, e spray nozzl es may | oyed 'I: ur es r}d
di scl ose the i ntern'E? sitheg Anhanse GfStfﬁ?é‘ %" g'ﬁﬁS'y Hg‘?flﬁp&'(b?f Sb1R¥ed i N |
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extend| ng acrosattdlns rtozzbmpletébce‘edmrmeatquselmemarlor' -to each Stage. .
B of wash Ilquor applxcation Slmtlarly, multnple spray nozzles may
" be employed. ' ' : _
o Figures 4 and S d:sclose the internal conf’guratlon of the
20 spray nozzle 100 employed in the. exemplary washmg machine - -
"embodiment = described earlier: herem. In particular, an
irregularly-shaped. orifice 400 is ' formed by intersection of a
" V-shaped groove 410 having an included angle a of approximately
45° extendmg across the nozzle's face 430 and a . cylindrical
25 passageway 420 passing through its longitudinal axis. A cross-
' sectional view of this exemplary nozzle 100 is generally disclosed .
in Figure &, and an end view taken along viewline 5-5 is shown
~in Figure 5. The maximum width W of the aforementioned groove .
410 was approxlmately 0.075" (0.19 cm.), as measured at the face
30 430 of the nozzle. The diameter D of the nozzle face 430 was
'app'roximately' 0.40" (1.02 cm.). The diameter D of passageway = °
420 was approximately 0.125" (0.32 cm.) along its length, con- '
v'ergin'g' at an included angle B of approximately 120° adjacent the
‘nozzle face 430. Intersection of groove 410 and passageway 420
35 produced the irregularly shaped orifice 400 -generally shown in
Figure 5. Wash liquor was fed by means of a pump 86 having 2



25 passageway 420 passing through Its |ongitudinal axis. A cross-

sectional ,view of this exenplary nozzle 100 is generally disclosed In
Figure 4, and an end view taken along view line 5-5 is shown in Figure @
The nmaximum wi dth Wof the aforenentioned groove 410 was approxi mately
0.075" (0.19 cm), as neasured at the face 30 430 of the nozzle. The
~dianmeter [err] of the nozzle face 430 was agproxi mately 0.40" (1.02 cm).
The diarmeter [err] of passageway 420 vvas proxi mately 0.125" (0.32 cm)
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whi ch wi || prodmethad sifiriMash Uqgorlmli@mﬁ. wiker IﬁRﬂjtﬁathHr f$gRSut e 4She
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description, equal success, After th gﬁ
appl i cation hastmmh%lﬁ)ltéﬁedexb‘ﬂ%i to5 be claundergdendsi SCEﬁP&ng’ the

applied to the Leiém &fyiRy detdlddpriResd| destriptiord) mdy oy eamprey;drwm
sbe/ed such that t textiles being l'aundered are continually lifted by - -
vanes 47 secureﬂq“ﬂ ﬁ}’ﬁc?% movabl e drum and caused to nechanical ly tunble

back toward the bot (Afiter ofhd weastr urquonAsanmmatm das beeni completedn, prére 20
oot S0 TR eI, S ASab e DES L s By Ohotdig
acconpl i shed. i nnmlvablermtlrumell@nbbdreiehvehﬂ dowospger such that the textiles
being laundered are continually lifted by vanes 47 secured within
, the movable drum and caused to mechanically ;ur_nb_le back toward
N\ the bottom of the drum. As pointed out earlier herein, the
20 tumbling action is accentuated by varying the speed of rotation of
the movabie drum 40 throughout each revolution of the drum.
This is accomplished in the. machine embodlment disclosed in
. Figure 1 by driving the movable drum. 40 via eccentrically
mounted drtven pulley 28. In-a particularly preferred process,
25 - ' _ the direction of rotation of movable drum 40 is
reversed--several times -throughout the laundering cycle. This
provides more thorough mechanical agitation of the textiles bging-
< L laundered and, hence, more uniform heat transfer throughout the
textiles. In addition, - it minimizes the tendency of textiles,
LI 30 particularly long and thin appendages on textiles, e.g., sleeves
‘on shirts, from becoming knotted up. _
Heat energy is preferably supplied to the textiles being
" laundered during the aforementioned mechanical agitation process.
In the machine embodiment disclosed in Figure 1 this is accom-
35. plished by recirculating moist humid air through heater 161_! using
\._" . air handling blower 160. Preferred air temperature ranges and



(:ibgure 1 by driving the movabl e drum 40 vi a eccentrical ly nDunted driven
|1ey 28. In -a particularly preferred process, 25 - . the
direction of rotation of novable drum40 is reversed several tines ~
throughout the |aundering cycle. This provides nore thorough mechani cal
~agitation of the textiles being Iaundengzang; hence, nore uniform heat

transfer throughout the textiles. " In addition, it mnimzes the tendency
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textiles is much less critical than ‘the manner of applying the
~ wash liquor. Accordmgly, the ‘rinse liquor may be: added by any
- of several means well known in the art, e.g., directly into .
20 stationary drum 15 via an orifice in ‘peripheral wall 16. - *u __
' The textiles bemg Iaundered are preferably sub,ected to N
mechanical agitation during both .the rinse liquor addition and the |
rinse cycles. This is preferably done by rotating movable drum
40 at relatively low speed via eccentrically mounted driven pulley -
25 28. As with the mechanical energy and heat energy application
'pha'sé 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 particularly preferred embodiment, several relatively
- 30 short rinse cycles are employed to remove the loosened soil and
detergent from the textiles being laundered.
It is believed preferable to remove the .rinse water from
‘movable drum 40 'dur-i'ng the initial rinse cycles without resorti;lg'
_ to high s’b'eed_ centrifugation, 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 /



The textiles being | aundered are preferably subjected to nechani cal
agltatlon (during both the rinse liquor addition and the rinse cycles. Thi -
i s preferably done by rotating novable drum 40 at relatively | ow speed vi
eccentrically nounted driven pulley 25  28. As with the nechanical energy
and heat energy -application phase of the | aundering cycle, the direction of
rotation of novable drum 40 Is preferablyrﬂkﬂ@ed several tines during the
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or nore secondaraﬁdltleae[nam rsho®h ey lveaem:dssy:ed spirahe m‘bumamye ofntﬂme
secondary reser\f?it@? Wtapage one or more secondary reservoirs 20 may be_
employed. The dlscharge of these secondary reservoirs may be _
connected, as by delivery line 98 and control valve 88, to the o
wash liquor mixing systern. o _ _
Depending upon the nature of the additive, it may be desir-
able to flush the wash liquor reservoir 89 with water prior to
introducing the additive into the reservoir. This may be done by
refilling the reservoir with water and recnrculatmg the solution
25 via pump 86 prior to dlschargmg it into one of the rinse cycles.
After wash liquor reservoir 89 has been flushed, control valve 88
may be opened tc permit delivery of an additive from reservoir 90
to the wash liquor reservoir via -pump 86. When a predetermined
quantity of the additive has been transferred to wash liquor
30 reservoir 89, a water dilution cycle may, if desired, be carried
out in a manner . similar " to that ernployed 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 laundered. Application of the mixed additive solution may



- connected, as by delivery line 98 and control valve 88, to the 20 wash
uor m xing system Depending upon the nature of the additive, it ;yay be
ir- able to flush the wash liquor reservoir 89 with water prior to ..
-TntrodGcing the additive into the reservoir. This may be done by refilli ng
the reservoir with water and recirculating the solution 25 via punp 86
~prior to discharging it into one of ‘theuxppse cycles. After wash |iquor
reservoir 89 has been flushed, control valve 88 may be opened to permt
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provide nore uniform air flow and heat transfer through the | aundered ang

(1 nsed textiles contained therein. ~The quantity of wash l|iquor that can
be uséd inm the wash step is from just enough to be substantially

evenly and conpletely distributed onto the tex- tiles to [err] times
the dry weight of the textiles and 5 preferably from 314 to

[err] times the dry weight of the texti _These ranges. provi de the nobst
~efficient. use of a deter- gent conpositi®© That is tg say, in these

ranges, for a giwen quantity of detergent corrpOS'rHel Q;Imanﬁl? v% g gpst
i t1on
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substantially é&ﬂémal he textiles an pm
dQ_not provi de surfrcien cﬁ t§°d aT tiony o AlELi yithhdhisidprefenred
nore detergent! Ebﬁpsgnta@ndvemanlnanWSoCuheadteagEmgt he. t‘ﬂ@sﬂ-dds%'.or
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1 '?E\ese preferred ranges can also vary depending on the nature of

the textiles, soil types, soil levels, detergent. composition levels
and detergent composition formulations. |
~ THE WASH LIQUOR . )
The wash liquor contains from . 40% to 99.9%,
20 preferab.ly from _ 85% to -99.5_%' and most  preferably
- _from 95% to 98.7% of water and from - 1,000 ppm
to . - 600,000 ppm, preferably from . 5,000 .ppm to



iles, unless otherwise specified. Preferably, the absolute amunt of
det ergent conposition in the wash liquor is from 10 grams to .60
granms per kilogram of wash |oad. However, the nost preferable detergent
conposition | evel's are heavily dependent_on the detergent conposition
formulation. It 15 should be noted t hatlMre wash | i quor .
is much nore concentrated than the wash’liquor utilized in the

conventi onal ﬁ%% bPefraBAL fremshi ng rmcbom matd hough
simlar quantl éS 0 etergent conposition are u ent

ete .
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ppmfto br mf ¥ Otk PRéxBfes? dﬁﬁl&eﬂerinhehugdgd?paﬂﬁedm Hrede ncahdyr,erttne
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| aunderi ng pr offoms i S thatgmhls oo t he’ 60 grams prrakilogra® of weshefoad.
utilized, wat el-lgﬁﬁ/é;vn 0,%;@ | ?J'éfep Sd&EFgéﬁé" cGipoditionC QBVER! | fHaal

wash process eterge sur actants det ergency. bui | ders for
use herei n ar ehetivd byt odmbﬂdﬁl’tth@m the Merﬂ@tcuqoequrﬁ%| fara Lglatlon-

her ei nbef q 114288 Roted |thStICE'heCW%sﬁ| fguepntain  I'norganic sal ts tst her -
t han detergenc ul | ders, enz\ gnd bl eq hes he Ievelégf !
te il p

salts in the vﬁﬂﬁhl mArs: Gancepy thang nd'
pr ef er abl y fr&Rventional. 5@@0@@:1& home-type tdi:D Qﬁﬂeppmash’fmg machines,

although similar quantities of de_tergent composition are used. -

" 'The detergent composition can contain all of the standard u

20 ingredients of detergent compositions, i.e., detergent surfactants |
| and detergency builders. E 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,
December 30, 1975; 4,222,905, Cockrell, September 16, 1980; and

25 4,239,659, Murphy, December 16, 1980, B N

. ‘As utilized herein the wash load refers to the dry weight 10 of the
X

The wash liquor__Should ‘preferably contain from 400
ppm to 150,000 ppm, more preferably from . 1,500 ppm
to _ 10,000 ppm of detergent surfactant and, -in absolute

'30 tecms, preferably from - 1 gram to 45 grams per
kilogram of wash load. - The wash liquor should also contain
preferably from 0 ppm to 100-,000- ppm, more preferably
from 1,000 ppm to 5'0,000 ppm of a detergency builder and,
in absolute terms, preferably from 10 grams to 50

'35 grams per kilogram of washioad. It should be noted that another
benefit of the concentrated laundering process is that, due to the
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preferred enzynes for use herein are selected from 10 o .
prot eases, amyl ases and mi xtures thereof. The |evel of enzynes present i @
t he vvashhquor is fromO ppmto 3,000 ppm preferably fromO ppmto Y,
1,500 ppin The | evel of proteases present in the wash liquor is fromO

Anson Units per liter (AU/L.) to 1.0 AU/L. and preferably from
0.03 15 A U [/ L. to 0.7 AU IL. The level of anylases present In
the wash.liquor is from OArryIase Un liter of wash |iquor to

26,000 Anylase Units/liter of wash qtuor and preferably from '
AnyT‘a’se Uni t s/ | ismall. guantities) 96Wef dutilized,3 water andness ganteel is é'1°toi!5
wash |i quor V\he@itlit:a‘mhham Yncorvéaritionsl eashiopiaedsi N SuitabRatdétergent

b oro 30 or e OUe TR B ' TiglRto ey, Jifers: for quse hereing aggo dissiosad

preferably fromin the B0S. ppater[ts cited idniddlateiyn heféinbefdriecacTHeewedsh i n

the wash |iguor fr 0 f |y
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0O ppmto th e1w599 Haﬁbrpfse‘cf?&%b' y fro()"nppm to go PPY58 Doo ppm andV

ppm and nost preferably from @p pp m\/\,hen n oxygen
30 bleach is uPreferably of i par amet‘e? olPP‘F'hé°vvash | i §9e90%r ePP+, The

viscosity, ol |/ wrefgrredt @inizgfries! fben&senhaﬁé#npfarrbl eercted Efront he pH range
for the wasqulquor Is from r ef er abl

10.5 and nod! preferably fr%rfﬁteases, a@yfq;e§5anqdng(tupﬁ theceeen 8 §P’§FI y
observed that sofeenzymes cpreseptcém timaeasrevldmhomeuselfmm 0 ppm to

ot e ndoGod ot I Bk ooty fA8ni' COTP P St0oBBm o Pfie lexel |,

osity of thé’was ‘gdor can eralyfron‘ia
of water to of praieasan present imdt I'Nésbr Hauenlisyfromf Anson Unm per

viscosity of wajgertea,u. /L. )Sroentl Poi 2°-A. W RS, ar{d I&rd%ss@:v §fom 0,03 hat
the oil/water interfacial tensiogn no grea;l_gét an 10 dynes and. nore
r

preferably W gfedtdb-t FRn 8. b €8+ B push of IMyiases Peeseny in
ingredient is kRé&oedsH Mitjuor is from 50 0 Amylase Units/liter of wash liquor

to . 26,000 Amylase Units/liter of wash liquor and preférably
from 200 Amylase Units/liter of wash. liquor to . 13,000
(N o Amylase Umts/hter of wash liquor wherem Amylase Units are as
20 defined in U.K. Patent 1,275,301 Desforges (Published May 24,
1972). . _ N .. Bleach levels in.the
wash liquor .are from 0 ppm to - 6,000 ppm and preferably
from - . 500 ppm to 2,000 ppm. Also, bleach levels in
the wash liquor are from 0 ppm to 2,000 ppm, preferably
25.  from . 20 ppm to . . 1,000 ppm-and most preferably from
© 50 ppm to - 750 ppm of available chlorine when a
~ chiorine bleach is utilized and from . 0 ppm to - 1,500
id ) . ppm, preferably from - 50 ppm to 750 ppm and most
o _ preferably from = 100 ppm to 500 ppm when an oxygen
s ~ 30 Dbleach is utilized. _ : - '
Other parameters of the wash liquor are pH, viscosity,
oil/water. interfacial tension and particle size. The pH range for
the wash liquor is from -5 to 12, preferably from
7 to 10.5 and most preferably from - 9 to
35 10,5, it haé_ been generally observed that superior cleaning can
be achieved herein - . : without the
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pcrons  and nore preferably no | arger than 10 m crons.
i cally, the quantity of wash liquor utilized 10 -
CNLAr

s

_ honme-type | aundry loads will range from lliter to * 20..,
liters~and preferably from2 liters to -5 liters. The detergent
conpositions wutilized herein can be in any form such as granul es,
pastes, |IS. gels or liquids. However, b upon ease of preparation of
the wash liquor, liquid detergent conposit s and rapidly dissolving .
granul ar detergent, conpositions are. desirable. The conditions, and, . W/
det er gent conquss tafohiginiy @ilkaling, detergent cRMReSIHons,  hbenyiscosity of
delicate fabrigg QaSANfduBK EdiF ¢ SREabIY CRONT AbBUTEIhe Vi Seusityiruful ¥

sacrificing cleaning. WASH LI.QUOR | CATI ON STEP The | i quor
can be prepar evat®y 8 xi ng ?%'Q&W&P%fﬂ%gi Pre ‘_'ﬁng'av{s‘hé?@r. 1 thehe
.case of 25  goyi3aedity OFtwE@ento coNposi50i cenatipbise.gr Alsd,edt nisspreferred
di-ssol ved _and/ gr .dj,sper.sed . before fhe,r Lin as LauoL. can be appl i ed
fothe teftil dhat pif @iEatet Pitkcasu iR} YO} Breatdiingay ¢, A8
and/ or predi spdysésrard ctose hyrefeaablyy no [greaterrthamed quanbi dynes gndnul es
i n wash |iquor j r | CRAI:S T3 f ikl &Y e wat er sguppl y
line 80 via co‘ﬁ{eﬁgfé%& v'éllﬁézvﬂéldgggﬁi \}gggeﬁiﬁﬁ‘é 9'(% q?%'é%'om% tlh cqncer?t%r ated . 7
| i qui d det er gemitcroos: apdsimaren preferably needargen *hdPhr ough APxmigrans. | -
e.g., a staticypy , Coie RfUANTAY - 8F s IliqRioralititizedo 't he wash | i quor
- reservoir to ngbﬁajawde?&'lgag‘nt ggrrposition?g\d vvalter. gﬁv\ﬁw | A raﬁ}ges
35 of tH® minimal quantity of water, an dBprBpPFRYPS o 3034 Milfeous
| i quid deter gepdngeripomi ti on crnliter appl.i ed "20s litets wandi- poefiergbiyt Harom

-di lution. The wagh..].i quor 1I's apply as an aqueous liquid directly onto
the textiles. - 2 h{er_ hg° t ext i ths!itgﬁse‘. dry when the wash liquor Is \) g
capplied . The detergend tdospositionst iutHizad tkerejnsh |i quor

is'such 5 that it is substantipal by FPURVEFEHY, ARREREHE Y darililes | igudted, ont o
:t ne 15 -gels or liquids. 'HoweVer, based- upon ease of 'prep'aration of the "
wash liquor, liquid detergent compositions and rapidly dissolving
granular detergént'compoéitid’ns- are desirable. '
The conditions and  detergent compositions herein .
_ B - can be mild and safe for the most =~
20 delicate fabrics cleaned. by the least experienced consumer without
unduly sacrificing cleaning. :
- ~  WASH LIQUOR APPLICATION STEP
The wash liquor . can be prepared by =
mixing the detergent cor'npositio'ﬁ'and water. In the case of J
25 granular detergent compositions, the granules must be dissolved
and/or. dispersed before the resulting wash liquor can be applied
to the textiles. In the illustrated 'émbodiment. such predissolu- '
tion and/or predispersion occurs by placing a predetermined
quantity of granules in ‘wash liquor reservoir 89 which is then
30 filled from the water supply_ line 80 via control valve 82 and
delivery line 96; If a highly concentrated- liquid. detergent com-
position is used, then a flow-through mixing cell, e’.'g.-, a static
mixer, can be used as an alternative to the wash liquor reservoir
to mix the detergent composition- and water. However, In ranges .
35 of the minimal quantity of water, an appropriate ‘concentrated
aqueous liquid detergent composition can be applied "as is" with-
out further dilution. ' |



textiles. That is to say, that if the wash liquor i's not evenly

distributed over substantially all of the textiles, then the untreated AN

portions will not be cleaned as well and/or t hose por- tions of the
textiles which are treated with nore than their pro- 10 portionate share
of the wash |iquor may appear as "clean" spots after the concentrated
laundering process has been carried out. It should be noted that with the
| arger quantities of wash liquor it is F#r to nmake such a distribution.
This i,s especially true with quantities 6f wash |iquor exceeding 15 the

2 preforred machi nb 1s, wASh ALpE 38 aphifed de°GR ARGy FREEYR 986 ©

there is no fretheatextile§uor will be uJbe itextHes f are odryigwiienc thei svashi n a
honme-type front e 130 ti c washi ng nmachi ne .gafi AT | bed
her ei nbef.ore._anlc}higlalpuis%t ?ngg&?n Figures 1-5, the mshaﬁ_qﬁ'c%gggqﬁgzg{dfrom
either the washWPPRUAYPRservoir 89 or. mixing cell (not shown) thi®Eseh
tleldi err_y I isprﬁ 9thathithis Wstahiiﬂhypempwt_elys_rahaye?ema} Q:liéﬂ(ibh_ atdnonmed ﬁﬁe tgg
end of it. e S e,sl tuat i.ns of .the,.machipe in such a
position so as F%‘Zti’lﬁgr i ?Eafih‘% §9e#j‘é'n' ?"&Snbgl gﬁﬁ E'BBFi ligpppnis, not heveRlvh

Fi quor onto thedistributed. oviérn s substartialtyoabl | efiethiey textiesj nghthe thezzl e
100 in the tubu e ' atLonany . S
general ly s_hovvnhlﬁ?lr |é€r€°?§6@m%gg.%°§t P%nt:ré%grag %%aﬁggn%'q%&pzltle‘bﬁgrf’%re
used. Such nul t tigns ﬂgztbleeseweﬁath Ryei treated with iRoreithan ctheictpras y
increase thg ar gar@énitec shard dMaheVdsH hﬂuéprﬁii?daﬂéeirheas!méféaﬁs‘ §69tsh

t herefore, ensurg a nore cor;BI et e a%rlégat,lon of the wash |iquor onto the
textiles. As anaéﬂ' ethgitgancentrated, ering . PERFSSS NasobesRofArriednovt -
used. An at o][n' Zey shauhtlbewgdtgumm p&ﬁﬁimd; ?l’fg_erdeﬁiahmtesb% wﬁ\éh?rlic}iﬂldi& mel
quantities of water are used becauge | xt.r .
finely divided to ensure uniformd s'ti%'i %ﬂ?& n.to %ﬁq{g rs%%{n ogb 5%t '¥'P1'at
with quantitiesThis visslespecially druecwiting quantitiesreft iwasic diguart \exsleeding

textiles, Wit DiR b Dy vga.{' * , 8aphi sti cated neans may be
utilized t?%an\é_\t’?% a?’gégﬁg#gt ri duc?ﬁg[ iognthc‘)éf ﬁ%téfe%\?vash | i quor onto the :
: he foregoing detailed description of a preferred machine

textiles.
' ' embodiment.'to accomplish such an application where there is no
W free wash liquor will be used in the following discussion.

"~ In a home-type front loading automatic washing machine of

20 the type described hereinbefore and illustrated in Figures 1-5,

' the wash liquor is pumped from either the wash liquor reservoir

89 or mixing cell (not shown) through a delivery line 95 which

has a high pressure spray nozzle 100 attached at the end of it.

% " The nczzle should be situated inside of the machine in such a
25 position so as to optimize the even and complete ap‘pl'icat'ion of the

' wash liquor onto the textiles. This can be accomplished b'}

) - attaching the nozzle 100 in the tubular shaped extension 19 of the
o ~ stationary drum IS, as generally shown in Figure 1. As an
option, more than one nozzle can be used. Such multiple nozzles

30 may be positioned so they will effectively increase the area of the
drum that would be sprayed by the nozzles and, therefore,
ensure a more coinplete application of the wash liquor onto the
textiles. As an alternative to a nozzle, an atomizer (not shown)

can be used. An atomizer is believed to be particularly desirable

35 when minimal quantities of water are used because the wash liqu'or
must be extremely finely divided to ensure uniform distribution.

~
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As generally descrlbed inthe fore90|ng apparatus descrip- tion,
fore the wash liquor. is punped through the delivery line 95 and out the
- nozzle 100, the . novable drum 40 is preferably rotated. The purpose of
‘the rotationis to clear the textiles fromthe center of the.drum- so that
t hey are not blocking the field of 10 spr of the nozzle 100, to
~distribute themsubstantially uniformy a t he. peripheral wall 40, and °
to expose as much of their surface area’ to the initial spray as is
feasi bl e. Thi §t |showld-be emusldy that ovighi guaatities ofiwash lliquor ekgegedivgabl e

drum 40 via Cﬂ?? ?i‘i’olny \fdofd"thé!eféﬁﬂes S¥oudd vithid ‘iﬂ@smntﬁx‘?\%d \.J
utficien force

which 15 “is s he textiles agai nst the peripheral wall -
41 of the novalfss grafistisalied meansMavebeyutiiized tatngire SPBﬁ] d@tvqby—

eccentrically ¢RAN6EANE wish IR3tidre¥ntd thb ﬁexrtﬂdsls:ed varyI ng speed which
allows the.textiles to tu hg conti

pressure it the detAy &SNP 9§sc'§ﬁ8§u§‘ %H‘%rfg g%?mggﬁp? r%%’c?dd%éc”&"
subst anti al | y tioat, beforehdivedvashy diquaot is pumpedh thrgugh 28O dditvargh linke 3

nozzle 100, Sad SRERYRT BhET ARl CRET Y, LB | ARLACH "0 pRIELIBIYRD! ©

drum 40, as ge wn-in articdt _
preferred net hootagedwaskhe: lnymosepq!ﬂ tbetrrqtatiperm te Q'h%‘ tthettexstes ofrlgm ' v

substanti al:ly M&&e#yo@@ﬁe eerﬁmysocqnat ttﬁayesr@wths:m%lmmrew gt s

permts. the ve i nteraction e concentrated

fective defergent/s
| aunderi ngt$r o§B§%Y ¥ Hhe fozz i Gﬂa‘? isgri 96%#“5%%‘965?’5?3'%%'@%&
application 30aldng eeﬁerq:imprh@cfa‘n Wawtudqewetovmpotsheaﬂumht Yofofthsas h
~liquor utilized d*)es not _e ce d t.he albsor tion capaci T‘B/l m extl les - -
essential |y al PUBFEhE RS Jpiia %Meaﬁei?l SIOR berléYT t "ofPtHe
“concentrated | ferabdyi tagcqmphelsedl byt Haftially edrriviagc Imaweblg deam t40 ceia be _

obt el ned ove! - BplkaReiaiie funily aNOSH bUAKYIH STREBHUERS, soll which,

terrperat ure of uor can ran
- preferabl y1¥rofg suffigiant trb force ther thtdﬁa sgainspribeepel raloma" 41 cf2500

to [err]. Surphé Shé\dble Hhﬂmchﬁaéhdlgthléﬁééﬁém%@%@Vﬂﬁeaarﬁﬂ”ho via
perat ures fr0mec:t:'em:rlca[lly n'}ounted driven pull(]:y 28 gt ag?'gguced vharyfng speed
which allows ‘the textiles to tumble continuously_. through the
spray. o R ' | '
20 The . pressure in the dehvery line' 95.should be hlgh enough
' to p_roduce_- a. substantially flat fan_-shaped spray. of the wash
liquor 230 through -the nozzle 100, said spray pref_erably' covering
- the entire depth of the movable drum 40, as generally shown in
Figure 3. . , . - : : .
25 ; Thxs partlcularly preferred method of wash llquor application . NUZ
' permlts the textiles to be substantlally completely and evenly con-
. tacted by the wash liquor. This permits the_. very. effect:ve
detergent/soil  interaction of the concentrated laundering process
to occur. Additionally, such a method of wash liquor application
30 is extremely efficient because when the quantity of wash liquor
utilized .does not exceed " the absorption capacity .of the textiles
essentially all of the wash liquor is on the texti_l'es.' _
A benefit of the concentrated Jaundering 'process is- that
effective . cleaning resuits can be obtained over a wide range of
35 . wash liquor temperatures. The temperature of the wash liquor
can range from 2°C to - 90°C,. preferably from



achi eved at tenperatures above " Jerr]. Aso, such low 5

terrperatures are especially safe for dyed and/or synthetic tex- tiles. . (&
transfer I's mnimzed at such tenperature, especially when there Is no fr

. wash liquor. If it is desired to performthe wash |iquor application ste
at tenperatures above anbient tenperature, ﬁ&mer. the wash |iquor or the
incom ng water from 10 supply Iine 80 can eated before the wash |iquor

is applledtothetextlles Ho g%erredthat thetenperature.
of the textiles htCdfceed = 70 ‘{V'\g?'i'"]' m%%t Pﬁ? v feemi ¢ in é3%esto sjve

S oW n\Kr I ng 'hanfld mc.gkeaﬁh pnsdxﬁgz);thema)rcﬂeanluggrrwmmmeseaméveue atymémetic
textiles should pot be heated above man tuyrer-reco

. washing tenperatﬁ?easturﬁﬁP TEATI ON O’—i%EIERt@Y AFTER '8 E&S HRQEHWEE ecg'at

CONTACTED ‘W TH Vé@tieved)UBR Itempepztriresr etbowehodi nent50°€ner gglso:,ansm apgwi ed

to the textig es ?Jrﬁ;?efr}artﬂﬁé's %‘é%?éégﬁg?g ‘?ﬁam XE{J a}’x‘@%} 'é etic lt%xzo

may be in the fo ener energ eI et
are not conpl et eti{esi.nt @V@hé@]ﬁfsrels minmesZpérab(fuqihgemgeraw espeqlalho

30 minutes, pr efﬁh@h' Yhér‘eorﬂ.5n60free wa%ﬁ Mqoekes.1FThe |§p@éélF@&'tH‘ rforamt
energy permts t con tain excellent bleachi n%&&n@ rmance

uner
trom bl eaches s gﬁ?‘d‘nﬁ' ?ﬁ‘?b‘iﬂ'té&’b SQBdlaﬁﬁe%?'@&PB% mRigPbgen
per oxi de which atemmemﬁé,l \eithigre thef @akhV tiqabr hbghttie tiAGRAINY WaRr fridm S

IS not econ cal conyent i onal , ho omat i,c wash roce e to
the cost of Qﬁ}eat? ¥u!:'ﬁ'el g& E&nPF?{T@s&%? gh 3‘635'7 'W é’d
since snall quan!:het |text|dxés.vvatl~mwexee'.usied5| preferrednthat rtaEedlemaeramrengf
Process, 'Cpnvent{]r%‘&lhx{l?ééeln%toéx@e%a(:h w '}odl?v"asaﬂ%'sghﬁ ?Egtﬂ?tinveéxces—

cqQncentration. 1] To0 contributes to the etfective an [or efficient use
of Bl each in thesivencaninklting | anddeshnripkagse ess Fugthermore, | htemperaturezsd

embodi ment, heat s&aig |syrtRBticedeRYildsSCéRouldu! it NSk "Reated! dboWd Cthdi®
oo o ore 5L HBanGtaRae s BCHGRIER VAU APPaTotBitte based bl cache
_ g e based bl eaches
become particularly —~ ° APPLICATION OF ENERGY AFTER TEXTILES
' ' HAVE BEEN CONTACTED WITH WASH LIQUOR
In a preferred embodiment, energy can be applied to the
textiles after .they have been contacted by the wash liquor. It
may be in the form of heat energy and/or mechanical energy,
atbeit 'they are not completely interchangeable, for a period
' ranging from’ 1 to 30 minutes, preferably from
5to . 15 minutes. _
The application - of heat energy permits the consumer to
U 25 obtain excellent bleaching performance from bleaches such as
sodium perborate, sodium percarbonate and hydrogen peroxide
which are generally more effective at higher temperatures. This
is not economical in a -conventional home-type automatic wash
process due to the cost of heating such large quantities of wash
30 quub‘f'.' 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 process. _ : '
35 In a preferred embodiment, heat energy is applied by recir-
culating moist air which is heated via heating element 165 to raise



_eeactive. in addition to the closed |oop noist air recircul ati on system
closed in Figure 1, nunerous other nethods nay be 5 used fer the
application of heat energy. Nonliniting exanples are mcrowaves, steam and -
sol ar energy. As an alternative to the application of heat energy to acti -
vate the bl each, inorganic peroxide. salt ?ﬁ? vators or |ow tem perature.
-active bl eaches such as peroxyacids can be ed, Such 10 activated

bl hes t bel

act vatore are el FEmRATERAS A1 e dpetaB ik o o OB0eG, B HhBeRRMYe 3t (1o
literature. Fehicharprdrogeae pexiflat draseds, b@cbgs t®ecatieni panticulariyssied:
February 3, 1981,.d0d. 4 ¢ GdtfitionSREJtRE Sbsdl: |do§ﬁ 48l PR € FREIrcifatioh?S0-

15 eaches suc
or gani c per oxy system adiscleses: ino|Riguee shy tﬁuﬁ'ﬁé‘P%W% wmathodsomayi e he

art. For g a pjae@ fi5t 2hé ﬁ;%@rdrpbr%aqf effergy.b RealinstingCetaniples Pateent s
4,126, 573, Johnston |ssu2ﬁo‘5I 21, 1978 and 4, 100, 09? Hu‘ﬁ:hl ns et

al , issued Jundignowaxesg. sﬁ"tlaﬁgr sﬁ'éﬁe?’??rgyof the application. of heat
energy are the assifg adteeaitérrativelitet thd upplicatfornashhéatyemergpt to taoti- -

textil d | d/ gil h
ooty on-st e TS o PR, g R Ok 9y o
conpl etely 25 matuneblat:asreothaChhe sush iaseperaxyacids ccanp e ysedon Sichheat
ener gy doempr %‘é’t%t%&’mi:h@é@ie%' ogn,aé QiaﬁEENQU%QBw Al so, gmrl ggh,c

i cates that

‘evi dence i eat energ 0€s assi st somewhat in the ré&noval of
|i pi d/ oi |y soi Ipereside osaér asytvamrsm arsonWelly kegwa hdngdhei &t @achfantkeat

energy are the fakkpibleldy @x46MsiObETAY TRE Atéhatlrel hGFcﬁ'r%&Ta eofseéeausa.bl e

~detergent surfactant ph Dif ferent enzynes a '
di fferent tenpdiieRied %?fﬁe?z@f'o§gagﬂfe etelld I'ﬁ%”ec‘g%"gg)rl}@rﬁeé EWﬁ'r '\-)
certain tenper 2@, 56apg8padinineki ai zismdyrﬁep&éhberl V2 ekaso. Hovvever -
di scussed Fugrel n- before, heat energy does not p_rOV| éna% <R nce
‘bene- except as discussed hereinbefore with'respec "£5 eac '

to the concent @&t edgénicngeronyagidsc epd. water solpblg csalts| meoﬁeaﬂe well -
_.e”efgy be appl igbwit/Clh t Bad bPE. ' FGIST &1 HoPeOlddthifed C¥ebtAbtioh of such

 bleaches see U.S. Patents 4,126,573, Johnston, issued November

1, 1978 and 4,1.00.,09_5, Hu_tchms_ et al, |s_sued June 11, 1978, -
20 T L S
Other benef' ts of the appllcatxon of heat energy are the -
assistance m the distribution of wash liquor onto the textiles and
lipid/oily soil removal. If during the wash liquor application step -
_ ‘the wash liquor was not ‘substantially. evenly and completely
25 distributed onto the textiles, then the application of heat energy
does provide some additional. distribution.  Also, eXpebimentar-
evidence indicates that heat energy does assist somewhat in the

removal of lipid/oily soil. Some other potentiél benefits of the

application of heat energy are the effective use. of enzymes and

30 the creation of desirable detergent surfactant phases. Different

enzymes are most effective at different temperatures. Therefore,

the textiles could be heated through certain temperature ranges

to maximize eniyme effectiveness. However, as discussed herein-
before, heat energy does not provide a major performance bene-

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

the concentrated laundering process. It is preferred that heat

. mmmeas e e a semcee——————



preferably from - [err] to " [err] and nore preferably from .
[err] to .- - [err]. The application of nechanical energy provides ;
numerQus 5 benefits. Mechanical energy helps.to distribute the wash (ij>
liquor so that It is nore evenly and conpletely distributed onto the

‘textiles. Thus,” if during the wash |iquor gﬁ lication step the wash |iquor

was not substantlally evenly and conpletel y~t¥stri- buted onto the

textiles, then t F 9&8 ghgphﬁakhﬁn%gy tx\{{nhgr&%re QP%@? v%&‘&{iﬁs is

di st@but i on. SO mnim Zes erro at "t he
sanme textiles vmnrleferamlnfmmu nt| matl&°€orto t act - V\ZQ% eanth worgrpreferably

Consequent |y, cgpbhct dye%_f,\@b to mMninkged, Also, It is believed that
nmechani cal energy contributes to i roved cleanlng ef ficacy However,

with quantities of wWek® BpPlcatoRr afx dBeehanicalheengray pPF%Y\‘déépe[H'BV%‘\s t he
textiles, oBly ®eniefitscd MegHamicall eﬁEfé‘lﬁlnhél@b wedieynshwlﬁmdoavawplnoﬁmﬁ n

order to prevent_ oy si,ng. But i s, depengden h cen tion .
and nat ur o of t 18 dBPEr ol BEEBoVERbA $7d: RETRIEAY | Gabribufed ;pate the ' "
enbodi ment i | I'udextilesd | Thusguifsduribg thehaashaligkor appligaticanstep aghel | ed
by conts 1 0 G Yl YR, TSR Sl cotbEI L
in novabl e drumbiﬂedn@htoesbet@mﬂeﬁhethﬁexthﬂl egpyémg mmama&amgrgagmlat ed.

THE RINSE 2% enhaAEée§uéWedt§9‘:39%Bg SM@@ﬁatﬁT@Hﬁ é?i‘é?@ corsa! #lifthizéd'%the
textiles are rinsed |n a rinse referabl y" conpri ses clear

uor whi c
water. Unlike aPResifreaf;time that Gﬂﬁt Fi‘“ﬁ/a*sel’Ft gd il remaein ip t"PleQS%IC%‘f' t he

rinse is. to renaye with édchl vthdre reahdmemyﬁrmsctcawmg ti§ afinilifedgoal
- of the present rjnse |€t.o nenn vet re, 30 ﬁeter ent c%rs{p Si,tio and
£ FaY

th\e/sml Thus, ﬁ'ﬁ% p éﬁt 1%’3 |WﬁF'E'3W§8 Ie{/"e ¥t of ®20i° and
det er gent corrposmprumed raleanmg)refﬁmwt.l orHoweversl thlmeqbantméssocﬂuevashal |y

in conventiggal 3 ggc%;ﬁ §0Q¥4§2£¢,|96]-2J r{’]:%'p'&&t@t %rﬁ’z e osﬁqr tks! n&ﬂ){'g)g

has been observe g sor | I on’ an
dye transfer ardimited mamountapg meqhanical mmmuwcbq Iﬁﬁp"ﬁﬁe'ﬂ iofder | toquor

contains stabl e gpavkst BvIBUbLMES W, easist ¥ ddgetient on the concentra-
' : tion and nature of the detergent composition in the wash liquor. -
_ In the embodiment illustrated: in Figures 1-5, mechanical
_ A 200 energy can be applied by continuing rotation of the movable drum
- 40 at the last speed at .which the wash !iduor was applied. This
'creates a tumbhng action by the textiles in movable drum uo and
results in the textlles being mechamcally agitated.
_ _ . - THE RINSE o _

25 . After the foregoing steps have been. completed the textiles
are rinsed in a rinse liquor which preferably comprises clear
water. Unlike a conventional automatic wash process wherein the

. .goal’ of the rinse is. to remove primarily the residual detergent '

. composition, the goal of the present rinse is to remove the entire

- 30  detergent composition and the soil. Thus, the present rinse step
@ ~simultaneously performs the soil and detergent composition trans-
port functions normally performed sequentially in conventional
washing and conventional rinsing steps. . Surprisingly, it has
. been observed that, during the rinse step, 'soil redeposition and
-.35 dye transfer are minimal. Alse, it has been observed that the
rinse liquor contains stable emulsion parti;les whereas the rinse

PSS ——



uor In a conventional automatic -wash process does not contain such

| sion particles. In the preferred |laundering apparatus illustrated in
Figures 1-5, rinse liquor is introduced to the interior of novable drum.40
5 fromwater supply Iine 80 via control valve 83, delivery line 110 and
~applicator nozzle 120. Mvable drum40 is ferably rotated at varying
speed via eccentrically nounted driven pulgﬁ- 28 so that the textiles being
rinsed are caused to tunble in a mgnner.sipmlar to the wash |iquor .
appli cation st dfguorn-dp ?ro?%"‘ﬁﬂf%?"&,ea'ﬂ?maé t¥ash Process %ﬁsti'@lteﬁ"'ﬁéf"hgu
“rinsed novabl e glidhremd@sioRypdeidespped and its direction of rotation
reversed several tj t hroughoyt , the rinse cycle. . After the.initial
ri nse has been conp‘rgft , p{'ﬁﬁeq'rﬁﬁsgqqq?lgg}g iasp%aféf‘é? a'@lu_? rfaéﬁgvgh%'ggﬁ?s
novabl e drum 4G5y pimspi liguot isuintredugachto 1th@ terian oficoevablat drgmt #@ 15
rotation.of the Y > - ERLSapr3Ge pq?% ﬁqe eyera I mes
until the fsdet ng@n?gggr&g%%l?'or{nba%g %o?&@g%%vgﬁf ! vver\?eyl,ﬁét lrlﬁaé

textiles need rand geplisatrronozele h2Gh Movable siram (9 &5 preferably dratatedio

bet ween, 1 nseo-at, Vg1l Tapet] 275 WREGINAY Shodfedtiarlbh TBulty 16 so
texti 50,20 . injzes t | _ |

redeposi tion dJé‘afzo{]T%ée?‘F'ﬁ%% l?ﬁé?_%r”%?ﬁga“?i%'ﬁe d't_°tH1"Bé'&n RHR PaRpPeles.

| f ?eSi red,- 'acbljslmaet-zttsuﬂ’ie agaghpt ligaor tumfj_mat;mr sstepabr For sﬁaﬁtenedmplanfl _
perfunes c e agdged to.the Il or, e Vi a Lcagtor nozzle
D50, "arter 1ne aditien €0 B8 pPRfe thelBE b Sestuferabie “BRUT Uil ke s
- such as st ar ch,stopped| smdeitaddditedtion prody inedatién e reveesédisseveraie.times
Fol l owi ng the | - | il an PYRE Okt ' S d ]
rotation of mvﬁ%géhgﬁfn %@ ;_Aﬁ%ff_ ctkip\/_e "?ﬁﬁgegggn%@gzc&% 'S edb?enn U
accordance wit frompleiachbsdhe irinamtticsierviishpreterably weamgveshrisampmayablad,
there- 30 - foregrunk diedhepuniliRg itSoutada PERBCEE0 SAThEL (‘aQEEIé'FEiih?nthJ he.
~anount of rinse Ilﬁuor er kil %@emgf wangLpad.Ls from 4 lifers, to
32 liters, 1br eftaHey PF otfie mo | HtwRs  bhigh Rriocedure cfan e reppated

Ri nse |iquor | esésdepabelinest huatidnotiel detdrdentt ¢ongpbsttionncargh fsotle aeé er
on the surface of

- det ergent Conpormoltv%ﬁ_.t%Elﬁgggler;"#H?Sétggﬁii%seﬁegéaf:r}'nog% §§Pg'".t gﬁﬁzgglsgg}g to
"renove all of  speed rotation of movable drum 40 between rinses. This mini-
| mizes the potential for wrinkling if the textiles are warm and also
20 minimizes the potential for soil-rédepbsition_ due to the rinse water
being "filtered" through the textiles. = If desired, adjuvants such
as ' optical brighteners, - fabric softeners and perfumes can be
added to the rinse or applied, via the applicator nozzle 120, after
the last rinse .and distributed by tumbling. Bodying agents, °
25 .~ such as starch, can also be added by spraying after the last
rinse. Following the last rinse the textiles can be spun out by
high speed rotation of movable drum 40, '
' An effective rinse can be accomplished in accordance with
the present invention with reduced water consumption and, there-
30 fore, if heated water is used, reduced energy consumption. The :

amount of rinse liquor per kilogram of wash load is from 5
liters to . 32 liters, preferably from * 5 liters to _ |
10 liters per rinse cycle. 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.
Generally more than one rinse cycle is necessary to remove ail of .



" enbodi nent of t

the soil and detergent corrp05|t|on fromthe text| | es. The use of such small ~
quantities of rinse liquor permits the consuner to performan entire o
| aunderi ng cycle of the present inventiaon with 25 liters or |ess of vvate@
per kil ogram of wash | oad. The 5 rinse liquor tenperature is from

[err] to [err] and preferably from: [err] to [err]. In a
particularly preferred enbodi nent of the pr nt inven- tion carried out in
the apparatus of Figures 1-5, the conpl ete’_% e conprises two or three
cycles which can be,carried out in 10 either cold or warmclear water.

Each cycl e can the fsodinand detergent composition framsthe textiless cybecusetof

necessari |y bel gchSmafiqlaiitiids 06f ! Hifde IigubrBsdrnitd agw D o

esent- I nven- tion I ght "of oad 1s

det er ni ned by aRe&RraL ans entire; @Wﬂmg sexier of (the present mae@ﬂen with
quantities of wash FIzsumersiairenwacwsmsIdelromlogaﬁnroﬂ%adh Qodd. aThe

automatically regul a dth reafter coptrol nean o] in th rt and

t heref ore n%) @W‘F r‘ﬂ‘{oé'r %Fﬂeef?tt‘ﬂﬁ #% n¥omYy step ?ﬁe %ndered%g

“can, if 20 desprettrabb/ dromd i n t B8°@pgwar at us IlBPCustrat ed in Figur es 1-5.
This is done b 0Sifh a ri S
draun i nto conmecti i ASHSHEEY Breldrtd  rBadhdnt®hs THECBPHE i
165, circul at edtionr saghiedhoutuim| the) appanatus gﬁanureg 1m5 § Hthenwompdetdr um
40, wi thdr awn | kel bfipfhelsntdo 20 thiEkIcpaRgl whidh \dah ERNREFHeRO ol Ch 167

and vented to at npsphere via connecting duct Exercising . this option

enabl es t hel®oneither ?Qidp@?f"bﬁﬂ‘tﬂﬁa'éﬁ’ﬁt@é'l aﬁﬁﬂbﬁvﬁ& 438 B?yﬂ'ﬁg‘ proceds in
-a singl e apparatgis and 10 aRimutesiOwstH agdthorcycléenot necessarilgOBeRiY MéHecd

: ndering process enpl oyed ..to. clean up even the dingiest  of
, tz\'fl |l es and esp&lfd FP?%;HEFH&% ‘c textiles in a nunber of |aundering _
cycles. Wen an ef flacaipartidudacly pseﬁsnrbdyeldbodmntunf)ehheobrémtdm\img- '
cycles requiredyfnr wél schIeSdF- dHS?ﬂ |oa§hi§ de[ ehﬁi ﬁ%\’gg 58 98&9
ance

to the conbi natlon o) excep?‘ ?Fso I sub avol
of excessi v dymaticariweightasenser| (neﬂepbgwmor@ndmw quantitiesedf omasdyved

that the liquoF ONdé&t¥rb@he dcdriipd¥ltibhYand rinse liquor are automatically

S regulated thereafter by "control means known in the art and
therefore not shown. - ' | :

Affer the final rlnsing step the laundered textiles can, if

20 desired, be dried in the apparatus 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
U contained in the moving drum 40, withdrawn from drum 40 in a
25 humid condition via connecting duct 167 and vented to atmosphere

via connecting duct 170. Exercising this option enables the

consumer to perform the entire laundering and drying process in

a single apparatus and in continuous fashion. _

o The ' concentrated Ia'undering process can be
A 30 employed to- clean up even the dingiest of textiles and especially
synthetic textiles in a number of laundering cycles. When an

effective bleach is employed, the number of laundering cycles

required for such purposes is reduced. This is believed to be

due to the combination of excellent soi!l removal and substantial

35 . avoidance of excessive dye transfer and soil redeposstlon. Also,

it has been observed that the - concentrated laundering



é%%ocess extends the useful "life" of textiles. This is believed to be due
“the wash liquor lubricating the textile fibers. The foll owi ng exanpl es
are il lustrative of the invention. EXAMPLE | 5 Three sets of ° N
pol yest-er and pol ycotton swatches containing the follow ng soil ‘types were
prepared: artificial sebum triolein, CRISCO oil and a m xture of |norganic
particulate soil and lipid soil. The threeZ§ s of swatches, with three
cl ean swat ches- used to neasure soil redepositiion, were then sprayed with .

‘wash ||qu?r 10 p ﬁmt :exmgﬂs tQBzgn/ﬁéﬁll]?fliﬁRlEttéﬁtnés‘tlml}%ggisdﬂéﬁ?ﬁ@d'ttlou
conposi - tion contai ni,ng,.abou % sur % sodi um tripoly-
ph(r)n;phate det er En@}'ﬁ 38 mfe?"aSh Rq“ﬁﬁq‘“@b’ GMQpéPBo‘}%a. bP'%%"(ﬁT and Pty
1/°4% of an enzyne €$RRORJijoWA f&né li'flﬁs ﬂr%ef)f thiad; .

R %Q cﬁ{us whi ch
m mcs the action of the exe Iary aun aratus isclosed in
the preferred apparatus description. TEXA Eulantl ty of ARIEL corresponds

to $2 grarrsTai'edegasgeatpsmaw tarﬂi‘ myckttbagrswéeﬁey%}nhﬁﬁﬂ

The novabl € drum|g°§ e mnigture l'aund erlng aratus had a nine 1 nch

di aneter and a $enfoliowing) sptintypes, wesrgpe ir eartibipialezabum c driojein, -
agitated 5  atCRISOOt efipandt ur MikBUres Ofe hdFgamie SpamticuTats | sugl tahey rmsiabl e
drum The svvatcri1|es reﬂi%%n #e{ageéi i plFan-ot Qﬁ m ni a# re Ia deri n '
appar at us havi d ur C ith
g a 1 WG ESur it RS £ i St
.462 liters tanommeasufe)rsaiw\medepum&mn,( Weee sthen csfprbiyredmvi/ﬂblvfasdr tlquum-ed

for the ringe waheshg! Py Grifhs B RRPEE! 14 Wihmdibh SetEiddecbipbsi-

_'althoughth size of e drum use

appl i cation vvast'Q'hr@ﬂﬂtaUé'é'Su%’Oyﬁr 498 osunfactant, f easi bM83| go Mn stnipoly-

'six-inch drum ), mﬁﬂawsaetat@anqﬁemmi ormed {4 G6dinPerborbe BRACR, U

- procedure was repeated V\’d‘é uor’'s conprising varioys quantities of.

water 15 and P gr ans! /38 & e"?ﬂfé’%\ﬁﬁ?‘?ﬁé’st'qmré"t%éﬁ'%%ﬁr@i‘ nggr-

obtain the di ff:ageappanatuHLmhmh ‘Mnﬁ&neﬁs é&twﬁ ofi tﬁeel’eﬁémb[law ]I#NKEérmahl s
measur enent corre e . anp

with the h| P,?f?p,l;ggtps ‘?iﬁﬁ{"fﬁjnﬂ" g \ aoé'p er:lr apparatus c[n scrnption Clth .

-
-



removal .  HWJF neasurements exclude the effect of bri ghtener, 20 thereby .
measuring -.only soil renoval. The results were as follows: AHWIF Wi ght =<
ratio of wash liquor to swatches 25 ’ ' @

1:1,..2.5:1 3.5:1 Artificial sebum pol yester 9.4 6.9 4.6
Artificial sebum polycotton 20. 1, 5%4.7 12. 0 CRI SCO pol yester

6. 1. 3.7 2.5 CRI SCO pol ycotton o 8.7 6.2 .9
30 Triolein pol yester 8. 5.1 3 Triolein

pol y&ott on quantity of ARIE. xorregpends ¥ 4 SOI | 88 95?’9§s%rdete"gem

27.4 20.5 Jc%nfbo%%lbﬁdoé}o'!&ﬁ@trbﬁﬂof wash load. The mov%&lé- drud®-if thd 9. 4
Pol yest er. redepo Pol%cot ton

1.5
redeposi tion miniature laundeying apgaﬁatus paé a “fﬁ% Hﬁ’h‘?'ﬂﬁ'ﬁ&% fNhal as
the quantity ofninet émch ndegth.waTlhel issuadches werer dhendmebbawricelly agithted quor
t-0 'swat ches ratj.0 2.0 1 € d Scdi LSS ' % re
redepositi §n SEAI\/BE!:’ té?xﬁgrét%% for se!\fé?ﬁ nﬁg\bkeéeﬁ? %ta %nrmt hgﬁ) %ahll%ture
I'aunderi ng appedeumi usThe Bwatghes | wnsutélenngriosed hénf am&hxmgnmmw@s

20 [err] x [er flhuH’aéFﬁ\dOCHdb%%%&‘ haWiRGCBeSix Lnch' dfaméter""%‘ntoe foakY &vdier

swat ches, four. white terry cldoth towels. . X 6" red terry

cloth towel, wfﬁ’?ﬂfhi @%ﬁbé&c%@é‘?vﬂ'tﬂye 462 cHtars t%swﬁ?é'd fog ?L’!P ‘minges.

source. The dry(TKé Glite OF tHe movabid efrumusad For Itm/s;-.naéywwlsméct@a to
textiles ( 1l red te

[orr]o 15 10" Ba riharfions| octhe textileead aithoughsthe, <ifear B yey on
swat ches 2hld draimlused for the wash liquor appticafid®dwés Taegerabechuspior

was prepar ed bysﬁi"a@S%VJng r?b fégs% R’I the small six-inch drum.) The rinse
e step was performed three times. The above procedure was
repeated with wash liquors comprising various quantities of water
15 and 1,92 grams of ARIEL. The swatches were then measured to _
“obtain the difference in Hunter Whiteness Units Filtered {aHWUF).
This measurement corresponds to the amount of soil removed from |
' the swatches, with the higher number signifying greater - soil
 removal. . HWUF measurements exclude the effect of brightener,

~ 20 thereby méa‘suring only : soil removal. The results were as
follows: B ' ' '
| AHWUF
" Weight ratio of wash
) " liquor to swatches
<« 25 T 11 2.5:1 3.5:1
' ~ Artificial sebum polyester ' 9.4 - 6.9 4.6
Artificial sebum polycotton ©20.1 14,7 12.0
CRISCO polyester | 6.1 . 3.7 2.5
CRISCO polycotton -~ 8.7 6.2 .8
30 . Triolein polyester = - ' ' 8.9 5.1 5.3
- Triolein polycotton - 16.3 6.6 6.4
Soiled polyester ' ' o 27.4 0 20.5 12.0
Soiled polycotton ' ©33.1  28.8 19.4
Polyester redeposition ' ' 9.0 ~-11.5 -17.2

35 Polycotton redeposition -2.7 . -4.0 -7.3



|EL in 200 m. of tap water. The novable drum was then 20 rotated and

__

¥e' wash |iquor was sprayed onto the textiles until contact dyei-ng was
‘irs$t visually observed. The weight of the wash |iquor absorbed onto the
textiles was calculated. The results were as follows: Wight of wet
Wei'ght of wash-25 : .éé textiles (grans) |iquor

- absorbed by textiles (grans) 4 white terri i 108. 3

~72.3 1 red terry . lerrl27.1 _ R r . 1.15 i.te
pol yester swat ches Th® dpta indiéhte _%hat 38 -H‘%(ﬁuant':t’l: 2% J\X%%%'%O*%ghs& W
“swat ches 50. 8 liquor. is . increassd 4abimtenl the - wash liquor [ter rswad€hes ratio of
[err] 165.2 Then the tjo ' A 1 ahbIHBF ibRe
textiles to the dry %l‘ghttﬂ%fép%ewgg%%' gémﬁéhgéficﬁpa?z%?logg&gp tltralﬁo of
wei ght of wash |iquor absorbed to: dry EMAMBLEOH textiles 4 white terries

polyester Buatches A Washioad was, prgeared In e miniaiufé hdndedingSphar-
Total . tus of Example | consisting 9$Tﬁ%%e€°8'e9f”é"9 nigxtiles: 20 et

excessive dye \%‘%@edﬂﬁi&eafyﬁﬂ SottbiiClewiadhies, als yahcak weshwhited, polyesteat

._dyeingoccur_s en the yeight, of fhe.wash Liquor exceeds [ k Lipes
the total wei gﬁwaﬁ?hﬁﬁe\?‘ﬁé’g 'l BsS' gmx\gﬁgrw%&mﬁg'é?%'ofog&?og éwa'%éé;rgs
were prepared ety edoth towel;hwhich deraraiexicegsiveedyé blredén) wasi nged as
stains: br rgvy,. fee, - X . and
poI-ycot'ton?émwagcﬁgé”iove% pr e-';-)'gé ch%vmwtéﬁggég% ts!‘\-/%\g?% %%n?g?ﬁ%ng@'g‘?\‘ggbf the
.following soil types: artificial sebum ar Qv welght efutexiiles particul ate
soil and triolein. Then.24 dingy svva'_tches__vvere_ Rommsgd | nvvhl ch '

& white terries - | 3% R
1 red terry. - . -
15 15 white polyester swatches. . . 32.2
20 white polycotton swatches =~ 26.4
Total o o «..1_03‘._5_

T-he' wash- liquor was -p'repared by .d-is-sol_vi’ﬁg: 3.3 grams of
ARIEL in 200 ml. of tap water. ‘The movable drum was then

20 rotated and the wash liquor was sprayed onto th.'e -_textiles.until .
contact dyeing was first visually cbserved. Thé_ weight of the
‘wash liquor 'absorb_ed onto the textiles was caiculated. The
results were as follows: | - f
' _ Weight of wet ~ Weight of wash

25 ' . ﬁ _ _. textiles {grams) quUor_‘ absorbed by U

) _ Co o - textiles (grams) .
4 white terries _ . 108.3 S 72.3
1 red terry o 27,1 SRR £ 8 ¢
" 15 white polyester swatches 82.2 . 50.0
30 - 20 white polycotton swatches 50.8 - 28,4
' ‘Total ' - n268.8 ~165.2

Then the ratio of the weight of wash liquor absorbed by the
textiles to the dry weight of the textiles was calculated.

€)



20 half were made froma cotton T-shirt and hal f-were nade froma

. pol ycotton sheet. Al of the above swatches were pinned to two cotton:

towel s.for. a combi ned wei ght of 112 pound. A 5-1/2 pound "dummy" | oad

consi sting of clean tenperature-sensitive synthetic textiles and the o

swat.ches were placed in an apparatus sim|l gg%o, 25 that shown in Figure I.
{1

The textil-es were then rotated and a wash

‘ARI EL -di ssolved in 2.84 liters of tap water which was sprayed onto the
textil,es. The textiles were then rotated at Radim pEmpight wfewash 10

m nutes and then subsequently rinsed:in
30 step was repeated twice. The above proce

e was repeate

times with only the tenperature of the wash | oadwaightnef ttastiles ni nute
rotation period bei mgwritd eerridde data were obtai ned ingAE units and AHWIF

units. AE upits are

a_neasu
resulting fPomthe \R/agggcg%'rﬁ. Change in color Is préfeftional to the
r enovsl whitet pobydst@hawatéhesal ue correspo@di ng to greater

amount of soil
soil- renoval .

results of the two

180 5

The ove..nr d was repeated and thegaverage. of the
AACWRIR! BERiegtipe 2 |
Total. . (Tenperaturd.perr]) [err]

rement of the change in color of the swatch. 35

foll ows: AE 45* -—==Rm 120 150

or consisting of 96 grans of

' ﬁu ddrt EB§orCHed"%§§rEyhrThe rinse

ee nore

[err] [er_r] [err]'-@%gn cﬂ:réé‘\é}’ndnc%tes thazé_ai?en %%c_%gs%vébgiye Hebders arl 3 1'

Cof f ee

6. 4 7.9 10 1pincluded in 1@ typical wagh load, contact dyeing gccursg when thep

11.2- 11.0 10.6

8.9 8.4 ArtiiWeidiit ofetHe™wWaghy BgLIBF exceeds ©6-4 11lfimés thel tdtal J;ér‘gﬁit
12. 4 Artificial 6.5 10.3 15

Tri ol ei n pol yesP
6.3 8.
43. 9 44._1 40. 3

7.6

15 |
~
Y, 25

o

35

ze um pol ycotton
rt
6

Two sets of cotton swatches were prepared with each swatch
containing one’ of the following four stains: brown gravy, 'coffee,
grape and tea. Two sets of po_lyester and polycotton swatches
were prepared with each swatch containing one of the following

 soil tYpes: _artificial' sebum, artificial sebum plus particulate soil

‘half were made from a co'tton T-shirt and half were made from a

and triolein. Then 24 dingy swatches were prepared in which

polycotton sheet. All of the above swatches were pinned to two

~ cotton towels for. a combined weight of 1/2 pound. A 5-1/2 pbund

‘“dummy® load consisting of clean temperature-sensitive synthetic

textiles and the-swatches were placed in an apparatus similar to
that shown in Figure I.. fhe textiles were then rotated and a
wash liquor consisting of 96 grams of ARIEL dissolved in 2.84
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

step was repeated twice. The above procedure was rép‘eated
three more times with only the temperature of the wash load
during the 10 minute rotation 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
resuiting from the wash cycle. Change in color is proportional to
the amount of soil removal.', with a higher AE value corresponding

e jextiles. 5 g 7.0 6.0 7.3 Triolein polycotton
- 7.5 8.5 [err] HEWAMRLE 4t pol yester 27.3 42.9



as in Exanple V and only one replicate. The data indicate that #{he -
centrated | aundering process is only slightly tenperature dependent. ..
~Higher tenperatures were significant for stain renoval, but that is
~primarily due to the bleach in AR EL whick comes nore effective at higher

tenpera- 25 tures. It was visually obseryed® that at tenperatures of [err]"

“[err] and [err] that the .sensit] nthtlctext suff

~wrinkling and $®r9vRaigE. 5°'Ftr‘3"§’v t pri RS APME P PR %é %/ g?’@g‘;‘ﬁ%&

~"cool " tenper athé efveragg. of tise reshits at)ahe 8@ repliceles is aequﬂ@msl ty good
Prior to this invention it was believed I npossible tg-obtain this |evel of

- cleaning at these tenperatures. EXAMPLE |V Twel ve ol% dingy T-shirts and

pillow cases were washed al ong with #5fani| RMundl B%ccor®Ong t d8Phe sane

-procedure @as 35 outlined in Exanple Il. Ti ?‘e hprpshaieure, pf the wash | oad

during. th ten mnute rotation er rts
‘and pillowases were used normally. (ID {’)&jwe mggigé&éf%y%)%ﬁe
_ V\Vllltenefs Ugltts wterg,-dm;?f GHavgy bef orezand af ieg theuiondi cag&d nuthér of vvash
cycles to obtain erence in Hyn enes nlts HW). .The
‘Ef&& lé1 ovvc e{’ E 3 /ﬁi\/\ue‘”’

results were as fol

'@ed polycotton 35.2 48.6 48.6 48.0 48.5 20 _ *Sane | aundry

L}]

No. of wash cycl es Grape. . . 2611 6.4 7.9 10.6 15106
37.0 Can .. . 16 3 : 8 6 Y 6 4
551 . 10 Tea 23, 2.0 5.88.6 7.2 8.9 s %t
6 6 . . Astificial sebum _ B 7 o .. 13.9
[ ' 15obyester 6.4 13.7 9 1.4 1486 12413 L
3 15 10 ) 10.0 311 .
39.6 _ Artificial gsepum . 416 . o 9 \or/
' polycotton .~ 6.5 11.2 1.0 10.6 10.3
- 15 Triolein polyester 4.7 5.0 7.0 6.0 7.3
Triolein polycotton 6.3 7.6 - 8.6 7.5 8.5
| AHWUF -

 Soiled polyester ~ 27.3 42,9  43.9  44.1  40.3-
. Soiled polycotton ~ 35.2  48.6.  48.6  88.0 . 48.5

20 . *Same laundry load as in Example V and only one replicate. ' V

The data indicate that the concentrated laundering process is -
- only slightly temperature dependent. - Higher temperatures were
significant for stain remowval, but that is primarily due to the
_bleach in ARIEL which becomes more effective at hlgher tempera-

25 tures. S : . : o o \,z

It was visually observed that at temperatures of 150°F

[65 5°C) and 180°F (82.2°C) that the sensitive synthetic textiles

suffered much wrinkling and shrinkage. It is surprising that the

level . of cleaning at "cool" temperatures, e. g., less than about

30 #0°C, is extremely good. Prior to this invention it was belxeved
~ impossible to obtain this level of cleaning at these temperatures.

o EXAMPLE 1V _

- Twelve old dmgy T-shirts and pillow cases were washed

~along with a family bundle according to the same procedure as

35 outlined in Example lll. The temperature of the wash load during

' the ten minute rotation period was. 145°F, (62.8°C). The



T-shirt AHWJ - No. of wash cycles 1 N\
14. 2 - ; © 17 20 2 ' ' 13.9 { Q)
278/

© 17 3 . F | 34.2 11 4 .
11 5 : : 17.6 12 6 . 17.5
10.-25 -7 ' 18. 3 15 8 g
14. 2 15 9 3= 19.5° : 6
61;03. | 12T-shirt154-a%d_ pillowcasis? %vere used’ nu'mally in b%“?ﬁg %%5213 '

i ndiO\cﬁt e that tH¥ceswas Huster dWhilsness dWnitsemeral measiined thefore |ast after and
'T-s][n rts and th&h?.ﬁ*n&&%@ﬂﬂﬁﬁb@ﬂ r?ftarcasvamasl ,ayaleae@? oﬂ_'{é'iﬁ %rfé’eﬁiff@;r]-ence in
per f or mance-can e ieve ] aventj,ona onmati c -wash process.
e ExavpLe v e BBlHeResahits AHIDY pr dik Bns it et s colgvEr 2
[err] pound5l oad of Ritlowehséousehol d | asHWY and [ err [N@owofidvastadyicbste up
of cotton, polyester, polycotton svvatchsg 1oi nned to tm_cottg&mS t owel s.
Each cotton swatch contai hed one of the“Tbl l'owi ng stains: br gravy,
coffee, grape and tea. Ea&h pol yester aBd.bol ycot- ton swatcH6écontai ned one
~of ‘the following soils: agtificial sebug},.gri olein and a nixtgre of .
tnorganic particulate soil -and lipid soil. The wash |l oad was then washed
according to the sane -pro’éedure 10 as - 88lined in Exanmple 11 6. The

t enperatureqgpf the wash J®ad during thesggn mnute rotation pgriod was
[err]. The above pr ocedur§ was repeat ed ém nore tinmes with reduced
quantities of AR EL. The above wash -pr_og re was repeated wi h the
following. 15 detergent Zonpositions: t3@ (a comercial det@rgent
co\rsr/positi on contai ni ng enaz-yrres) and ZAB,{a, built commerci al dzt ergent com
position containing enzyr_r;as). This procedure was al so repeate

a4 | 11.3 o 3
15 10 S 10 3
' 1" 39.6 - ) -9
12 S ) M- o 9
T-shirt AHWU = No.. of__.-"'wash cycles
B N L R | SR ¥4
s 20 -2 139 Y
| 3 34,2 ' n
3 $27.8 - N
5 17.6 | 12
o 6 17.5 | 10
. 25 7 "18.3 o 15
~ 8 14,2 15
9 19.5 S %6
10 8.9 D
- i 63 - 6
| 30 12 s 5
z ; The data indicate that there was considerable soil removal

from the pillowcases and T-shirts and their clean condition was
maintained. This level of performance cannot be achieved with a
conventional automatic wash process. .

35



'th reduced q
n.ferr] E unit
err]E ARI EL 9

'14.5 7.0
G ape
- 14. 3 5.7
30 - Artif
pol yest er
10. 8 7.2
17.2 4.0

uantities of detergent conpositions. The data were obtained

s and [err] HAWJF units. The 20 results were as fol-l ows:

3. 7TA %l‘*] bMHFd Sﬁaéh’idoadl weastprepared that consisted of 4052

21.7  AE Toppend '°a§8°€é°§ Y fptiifblg JBypgry and § p°|§r"<§’5vm§1°a%r é"\?% tip

. 8.8 6. 2 Cof 6fecotton, polyester, polycotton swatches] pinnad 1tQ3r§p@ cotton

7.8 2.3 Tea

- sebum pol yeste

-'10. 5 8.2 Tr
pol ycotton
38.3 21.0 15
[err] E ZAB

10

'It,owe!s. Each cgttgn swgt%\ J;_:8ntamed oné1 cﬂ' the %oﬂoﬁfﬁr% foegird:

ficial sebu
boowhrgravyesoffee, grape and tea. Ea@ poiyestep and qoly¢pt-

ton swatch contamecﬁ Qone 9 2tHee FolléWidg Seilsed drelfieal sebum,
triolein and a mi?c e of ?norgamc particulate soil gr?fd Ilpacl3 502|
The wash load was then washed accordmg to the same procedure
as outlined in Example Iil. The temperature of the wash load
during the ten minute rotation period was 1459F. (62.8°C).

. The above procedure was repeated two more times with reduced

i5

20

25-

30

35

quantities of ARIEL.

The above wash procedure was repeated with the following.

detergent compositions: 'TO'P (a2 commercial detergent composition

6 48 24 (Grans of detergent) 25 Brown gravy-,
5.0 Coffee _ - 12.6 5.6 6.2
. _ : 14. 2.8 5.3 Tea
2.5 Artificial sebum poly 9.0 8.0 3.9
i cial sebum pol ycotton 6.9 4.3 Triolein.
7.6 §XAM§L§ \f'rl oI ein polycotton u. )

polycotton

containing enzymes) and ZAB (a built commercial detergent com-

position containing enzymes). This procedure ‘was also repeated
with reduced quantities of detergent composmons. '

The data were obtamed in- AE units and AHWUF umts. The

results were as follows. _

AE
ARIEL
96 - 48 - 28
_ _ . (Grams of detergent)_
Brown gravy . o 14.5 7.0 5.0
Coffee o : 12,6 5.6 6.2
Grape , _ . - 14.8 . 2.8 ° 5.3
Tea - 183 5.7 2.5
Artificial sebum polyester 9.0 8.0 . 3.9
Artificial sebum polycotton B 8.2 6.9 4.3
 Triolein polyester - ' 7.6 5.3 3.8
~ Triolein polycotton A 108 7.2 3.7
| A - AHWUF
Soiled polyester ' - 4.2 17.2° 4.0

Soiled polycotton - 51.3  34.8  21.7

)



96 48 (G ans of detergent corrp05|t| on) 20 Brown gravy

9.6 6.1 Coffee 8.4 5.3 Grape U
5.8 ..2.1 Tea 5.2 2.7 Artificial =@) ‘
a —

pol yest er - 6.2 4.0 25 Artificial sebum pol ycotton

7.7 - 4.2 Triol€in polyester 4.1 Triolein
pol-ycotton _ 10. 2 6.7 ['T\] H\/\UF SOI | ed pol yester

34.7 19.8 30 Soi | ed pol ycot.t on : 414 30.9 The
datg_lndicate that as the quantity of det ergent in the wash liguor is
reduced, the anmount of soil renoval from the swatches was alk®Pr educed.
EXAMPLE VI 35 . The follow ng typical granul ar det @sgent gg@nposi tion
was prepared: Sodium [err] al kyl sulfate odium [err]
li near al kyl-benzene sulfonate - 3.5 [err] al kyI “pol y&GERs fﬁ ge§erge nt)

5.5 5 5 Sodi um Browmlgmavysphat e ' 8.34.4 Bedlite A

'17. 6 Sodi um car bonat - 10.5 Sgdis;um sicl jcate (2.0 r)
1.9 Sodium sul fate Coffee - ' _ 21.0 10%dl \%ﬁ! er :
8.9 M scel | aneous Grape 712 TwdSet s 8t3pol yest er

and pol ycotton swatchﬁ cont ai ni ng the fol | owi ng soi l: 4 Ypes yege prepared:
artificial sebum tr CRISCO? beef taIIowandamxture of

i norgani ¢ particul at "égﬂal 15ebum, Polyeitarsoi | . The two3set sSef swat ches,
with two cl ¢ean pol y- Aeﬁf‘eralssmxﬁnmlwnitémo cl ean polnoeet t ongsyat ches used
to neasure soil redepggl Lhogolyeg r 14 pol yester and 3557pol yg‘o{)ton cl ean

el
. | Triolein polycotton -~ 7 10.5 8.2
o/ ' ' ' ' R s AHWUF
| - Soiled polyester =~ S 38,3 21,0
15 ~  Soiled polycotton ' : 43.7 34,2
A R ' -AE
. ZAB
' 96 &8
_ , (Grams of detergent compos:tlon)
" \—-4“ 20 ~  Brown g'ravy'. ' <. 9.6 . 6.1 '
B Coffee - 8.4 5.3
" Grape _ 5.8 2.1
Tea - 5.2 2.7
~ Artificial sebum p6IYester AR 6.2"j 4.0
- 25 Artificial sebum polycotton - 7.7 82
Bt " 'Triolein polyester - : : 8.3 - 4.1
'Triolein polycotton - S 10,2 6.7
. R C AHWUF.
- : : Soiled polyester - 34,7 - 19.8
| 30 Soiled polycotton o 41,3 30.9
- ' - The data indicate that as the quantity of detergent in the

wash liquor is reduced, the amount of soil removal from the

'swatches was also reduced. : '

' ' EXAMPLE VI

. 35 ‘The - following typxcal granular detergent composition was
prepared: - '



pajsches which constitute a "dummy" |oad were then placed in a mniature
adjnderi ng apparatus which mmcs the action of the 20 exenpl ary

2ufider i ng apparatus disclosed in the preferred appar- atus description.-
. ™€ swatches were then sprayed with wash |iquor containing 2.29 grans of
_the above granul ar- det ergent conpositioky=Xhe quantity of wash |iquor
corresponded to about twice the dry weight of all of .the swatches and the
quantity of 25 detergent conposition corresponded to ] 17.6 grans--
per kilogram of s hes The b umlIn the mniatgre | aun- deri
apparatus had a n\IN% f‘ﬂ%h th-dBetl e "gf%reni ne inch depth. g‘\“ e swat ches V\ng'r)e
t hen mechanical ly Sthumg( ﬂimomlmm suffgnateen ni Budes by rotating

t he movabl e drum «The s ho%Eiftet hen rinsed in omesliter of tap
hﬁ’ad"rsél1 8%? a convent i'onal tic dryer.

wat er for two mnutéﬁhﬁn ayt o

Thi's procddur e was Sedpant &iPlpbesphntes. The [ err }-HAWF vv;# ggl cul ated. The
above procedure wagepfie® €d W th i ncreased -quantities off7wash l'i quor, but
constant wash |iquar goncengatté)n How 35 ever, V\nthI\ﬁegght rati os of
wash 1iquor to swatOHBEMFArRORALE 7 the novabl e drum was rdtated gently
'during the ten m ngodium siHehteni(2a0 rdgi tation period so ad.fo prevent

oversudsing. The resul ts (e as follows: Wight Ratio sh Liquor to ¥
Dry Swat ches AHWSRAIUR, SUIEIG: « 5 Artificial sebum pglygit er

2. 10 15Wiﬂ:er - B C3 - | 14.24 8.9 . C5
16.93 - A B.7 sz cellaneous 17-47 A 10 _- Art|f|C| aly,gebum poI ycotton

2 : B 3 B 5.

16.22 - A7 . Two sets ofgpglyester A"E'spdmt%%tﬁ'é%ﬁ &ontaining the ,
8.53 A 3 following soil €/ped werel prepared: artificial sebum, triolein, - .\,

CRISCO oil, beef tallow and a mixture of inorganic particulate soil

15 and lipid. soil. The two sets of swatches, with two clean poly- -
ester swatches and two clean polycotton swatches used to measure
sdil__ redeposition, and 14 polyester and 15 polycotton clean .
swatches which constitute a "dummy" load were then placed in a
miniature laundering apparatus which mimics the action of the

20 exemplary laundering apparatus disciosed in the preferred appar- »q .
atus description. The swatches were then sprayed with wash '
liquor containing 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'-swatche_s and the quantity of

25 detergent composition cor'r"esponded' to . 17.6 grams per
kilogram of swatches, The movable drum in the miniature laun- N
dering apparatus had a nine inch dlameter and a nine inch depth N
The swatches were then mechanically agitated at room temperature

for ten minutes by rotating the movable drum. The swatches .
" 30 were then rinsed in one liter of tap water for two minutes and
then dried in a conventional automatic dryer. This procedure .

was repeated three times. The AHWUF was calcufate'd,
The above procedure 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 gently dur"ing.'the ten minute



5 o« 8.01 AT : 9.48 A CRISCO pol ycotton .
2 . d10.70 . B20 | 3
10. 36.., : B 5 13. 941 AT 15. 57 A .

Triol ein pol yester 2 - 12.41 B 3 :
13.-08 : B.25 ' : 5 15. 58
AT 14.34 A B Triolei n\"S ycotton 2 |
%8 Of/ ' ” ?n%echanical 'agitatio%tslpzedf'iod- SO as t% %fgygﬁt ove’r/_s\ugéé%j.f' ;“‘%A
pol yester ®esults were as follow$A B 3 - 10. 99
"B5 14.12 A 7 was . 2 A 35  Beef tallow
polycotton 2 0. Ygight Ratig of sk A S B 5
13.99 A7 : 15. 31kiquor gosDrySwatehesol yaHWAIF  Breakout®
29. 99 A goi_l ed pol ycotton 2 29. 83 B 10
8 . 32psiyeésten g 5 2 35.97 1% B C35 48
A Pol yester redeposition 2 3 -1.21 14,248 3 c
-1.35 B 15 : 5 . - 49 A 7
cao - A 5 16.93 A B
7 17.47 - A
10 Artificial sebum _
polycotton 2 12,482 B
3 12,97 B
AN 5 1 16.22 A
_ _ 7 18.07 A
15 CRISCO polyester -2 - 8.53 A
- | | 3  6.52 A’
5 8.01 A
_ 7 9.48 A
_ -~ CRISCO polycotton 2 -10.70 . 'B
T~ T2 3 1036 B
- 5 C 13,94 A
7 15.57 A
Triolein polyester 2 12,41 - B
o RE ' 3 13,086 B
" 5 5 15.58 - A
L ' _ 7 14.38 A B
Triolein polycotton 2 13.02 . B
| | 3 1328 B
¥ 5 16.48y A
30 A 18.30 A
? o Beef tallow polyester 2 - 10,84 ' B .
' ' 3 10.99 B
"5 14120 A
7

| 15.02 A
35 o



- Pol.ycotton redeposition 2 ' -1 99 B 3 -1.97
EN -.93 A 20 _ 7 i
@ A B *The Breakout was determ ned by an anal ysis of variance w.th
(e’ letters A B and C representing a significant difference at a 95%
confidence level. For exanple, with the ar'lt(.Lki ci al sebum pol yester .
- swatches there was a significant difference between the 25. weight ratios
of 2 and 7, 3 ' ‘no significant dif.§eggence bet geen wei ght
~ratios of 2 an?%é?lgbr@%gﬂgﬁ%ﬁgﬁand”?. These data i g#fate that, as the (_,
‘weight ratio Is increased fromb5 to 7 Bhere is no sig ‘ficant ‘i fcrease in
soil renoval, albeit 30 40% nore detesgent conposiiBg®is applied to the
swat ches. Also, there appears to be not, nuch ih_crea§§ é'in soiA renoval as
the weight ratio Is increased from2 t0 3 and, then,“t0o 5 in view of the
quantity ofs t heSdilext patyestérdet er gent @onposition agpi¥d to th8 textiles.
35 Wil e particular ermbodinents gf the presenggigyention gave been
illustrated and described, it.will be obvious to those skilled in the
art that various nodifications can be ®ade without d8p¥t- if\g fromthe
~spirit and scope of the.invention. For gexanple, theaepgd |igyor can be
applied to the textiles by a brush, rollers, a wash bi or perngabl e
structure mount3Rilesh PolxedttoRr surface2of 5 the nmdva¥ie drum Bo all ow
contact of fghe textiles with the wash I3i quor that p32s2% thrAugB t he
pernmeabl e structure, a gravity feed system which all - L he sh liquor to
drop onto the noving textiles, or any &ther neans whi &h -applies the '
requi red amount of wash l.iquor evenly d&nd conpl etel $5:#8t he Aextiles; other

~detergent 10 c%gg%?#% ggﬂ%‘?@%}ﬁgﬁ substyi tuted for t b,g.b?«peci fic getergent

com positions e etc. Anot her aspect this invention is
that it pernmits the effective use of dét er gent corrpGéi-35ti ons c&n‘pri si ng
bl eaches ang enzynes at |evel's in suchsdetergent 15 ¢ggposiAi.ons that

~woul d provide essentially no benefit V\/r}en such :

R _ .92 A
. Polycotton redepositidn 2 L =1,99 . B
o 3 -1.97 B
| D 5 - -.93 A N
20 . 7 : -1.09 A B A

*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 a significant differ‘enc_:e between the
25  weight ratios of 2 and 7, 3 and 5, 3 and 7, but no significant
‘difference between_ weight ratios of 2 and 3, 2 and 5 and 5 and
' The,se__data'indicate that as the weight ratio is increased
from 5 to 7 there is no significant increase in soil removal, albeit
30 40% more detergent composition is applied to the swatches. Also,
there appéars to be not much increase in soil removal as the
weight ratio Is increased from 2 to 3 and, then, to 5 in view of
the quantity of the increase of detergent  composition applied to
the textiles. X o
35 Vhile particular embodiments of the present invention have
been illustrated and described, it will be obvious to those skilled



det ergent conpositions are utilized at normal usage |evels in conventional
automati c..wash- processes. ."Normal usage |evels in conventional automatig
processes”™ are generally. (a) the use of 96 grans of detergent conpositid

in 64 ltters of water at [err] for. 20 the United States of Anerica; (b)
the use of 146 grans of deter- gent corrp05|t|on in 20 liters of water at
[err] for Europe; and (c) the use of 40 gra%f det ergent conposition in
30 liters of water at [err] for Japan. The ches t hat can be utilized in
t he sﬁ__gt ergent conposi - 25 tions, are pergxygen -bleachin nRounds capabl e
of yrelding - hybr $aeeritethal yarioysamog S §2; Pgnma e‘s"tt $~are
wel | kgown in thag ahtonart@kgl agﬂlﬂldeﬂhyséwrafpﬂwxnde?]aad ttmrabkadnpuérettaé
peroxi des, organic [ oxi de achi np ch.as urea 0

i nor gani ¢ pérsal¥® ﬂ?gkﬂf‘fﬂ m§® Boﬁﬁ ge‘fgﬁ 9'3 xi@ee Y 4 l?é'lu f‘gb ers, "
perbor ates, per owashoriifien, peempable- sphudtare mndntdrda dn kbe irvert suefacal of Wo
or nore suc h | sQ gd., | f e f d.
peroxygen b eacii%gwgﬁggﬁnw aﬁn’og} c%nqgcy%? t%ér bte@?fléé ‘gictgngég ‘%%ﬁ
avai | abl e i n t.hdiquam matmeseanmm*am mee'meabwu stnusirmn-a 3§ra~att\e
per oxyhydrat e, sfadhugys s WHIEA Pl RAECKHEN Hidlsr tUrétaopP‘i‘fn%yméd%ana”d

sodi um peroxi de such eaches, . t he det'er gent
conposi tions is texsHes.0og13py (qther me@"%%@ﬁﬂ 5?@'!‘%? dheyrequjred amount of o

0.5% of avai | ablwagkiagibr eVesly tahlae&ﬁg:ettaat t6atthQe*l¢|ldsl° Z@thed aeﬁei?le\ﬁ@t ed

bl h h d abl
IR e e e et S M G A

t hat can react tposjﬁoasadlescmbmt dtelrdm gte.h peraci ds and bl each activators

Ik h 26, 573,
Jomfist on (rl\llg\\lx\gnl)grt2‘%"85'@%);%&?)(8{%?5938%&aﬂu E%t gggt;l é(%uneSZl 1978)

‘whi ch deal with per- * 10 abeowitsnthe esfeqbiveuse af dletergent epmpPsi- et
al (February 3, 19ing281eRes W diizyHesabt (0BT Yuch? detéitht
whi ch deal wth ch ctivators, The preferred %iram S ?1
nonoper oxy At haﬁ%%’ﬁﬁ@?ﬁﬁyﬁﬁét woyld oﬁ’%‘B{'QSeEs?Wt hbﬂ'éhrpqﬂfgﬁnt” en such

Appl i cati Qn. detergent compositions are ' utilized at -normal usage levels in
| ~ conventional a'u'tomatic._wash processes. ."Normal usage levels in
_ : conVentionel automatic processes" are generally (a) the use of 96
e : grams of detergent composition in 64 liters of water at 40°C for.
. 20 the United States of America; (b) the use of 146 grams of deter-
| ‘_gent composition in 20 liters of water at 75°C for Europe; and (c)
the use of 40 grams of detergent .composition in 30 llters of water

_ at 25°C for Japan.
_ o The bleaches that can be utilized - in the detergent composi-
25 tions are peroxygen bleaching _compound_s capable_ of yielding
- hydrogen peroxide in an aqueous solution. Thes_e'compounds are
well known in the ert and include hydrogen peroxide and the
alkali metal peroxides, organic peroxide bleaching compounds such
as urea peroxide, and inorganic persalt bleaching compounds,
* 30 such as the alkali metal perborates, percarbonateé, perphos-
phates, and the like.. Mixmres of tWo or more such bleaching
compounds can also be used, if desired. Preferred peroxygen
bleaching = compounds include . sodium perborate, commercially
available in the form of mono- and tetrahydrates,' sodium carbon-
35 - ate peroxyhydrate, sodium pyrophosphate peroxyhydrate, urea
peroxyhydrate, and sodium peroxide. The level of such bleaches



. other desir-

15 . 693. The det ergent comnpositions can contain fromo0.03%to
ogAd/preferably from -  0.1%to 0.25% of - avail abl e oxygen that

ot gntially be generated by peracid. As another alternative, the’
dete gent conpositions can contain a chlorine bleach. Chlorine bleaches
are-well known-in 20 the art. The prefer\f\_ chl orine bleach is. sodium
dichl orocyanur- ate dihydrate. O her sui [ e-chlorine bl eaches are ‘'sodi um
and potassi um di chl orocyanurates, dichlorocyanuric acid;- 1,3-dichloro-
-5, 5-di net hyl hydaghei detewgentdcempesmmwzdyl &ram uP B3 dar at ol uefes? and
sul fondi chl OrO%Pe@'@pably ﬁfohphl oromghgnige; Ny, s@l&reaamkn&

N-chl or osucci-ni'm di- chlq%ﬁoazodl car. bOxR am de; hi oro- acetyl

“urea; NN -dichl ordBmFr"etb'ea‘i’Pﬁ%r st een Becysilgednage; asBaPEﬁﬁ bieaches
“hypochlorite; Guichi W& peyacils @r tpéroﬂ9den| btdschmg hd@ﬁpo@ﬁﬂﬁ”té;ﬁabl&'hef

d d f f
o105 o™ SOBSAeldiRgnUATESYD Pemide ingansauinds SsdBRRe ikt L ibach O
utilized in thecﬂhmmgethatcaaposneact i ongemeraty ¢ eparacidury | Sisas peracids

m xtures thereqf d'g]gaérev 1o gog e ;,{ﬂtﬁeh @etehgﬁ%&ampxe
bt lF‘%nl sp%ﬁaﬁq) %5

-corrpOSJtlon S rom {)
0.27 A U per =8¢ %S.gmnmdi ﬂﬂétﬂrhbuyhnstm ovembtms m.ulpéﬁ) 1o

grams to 0.25 A Yoo [R5, 1%teﬁm§8 et THE dﬁvﬁl 19f md)asmeneaeet witht B&r-
det ergent conposition is

fr | ase IIS _ ranms of .
det ergent 3BnpS&ids O?P‘E'OU s PEI‘*"O@O 'hl?ﬁ?ai%'uﬁﬂ Bbre é%ﬁhg“‘éﬁy 3,
det er gent comoqssnoah@nd :memampad‘ﬁbratlavotszkmbmberumztstmr) 1abigh ans
of detergent c% Silio 6000 Anyl ase Units per 100 grams of

n,to
det ergent conp wih err?/?%eaclhva[tgr%’re defined In U K Patent 1,275,301

[

2

Desforges (publi shed May -24, The/ Prefdired rpamacidnis - magnesium -monoperoxy -u _

|
2 50 PE TS GRS iy iiRteOhe Mo Y RSHbpEATRORELORS ‘B‘?ﬁ‘?‘éi' "o
‘essenti al | §5no G8RZA%3: ndihec dlatpEgendh gampasitions ngan * gaatain| fvems in |

. eonven-' tional gagspng@tic was)h3spra}f@m$era‘ﬁ|9hfrbﬁgredl erot sglmcl ude (opnsgcal
br| ghteners, SOIfI avalka%qgeoxa geer};[ Sthai?l %%hség%eln%laqﬂ/e be gen rated by perac:d.

_ ~As another alternative, the detergent compositions . can

contain a chlorine bleach. Chlorine bleaches are well known in

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

'~ ate dihydrate. Other suitable chlorine bleaches are sodium and

potassiur'ri- d'ichloro_c'yan'urates. dich!orocyanu’ric. acid; 1;3-diehloro-

| 5,5-dimethyl hydantoin; N,N'-dichlorobenzoylene urea; paratoluene
sulfondichloroamide; trichloromelamine; N-chloroammeline;

25 'N-chl_oﬁosuc;.inimide-:.' N,N'-dichloroazodicarbonamide; - N-chloro- Y,

acetyl urea; N,N'-dichlorobiuret; chlorinated - dicyandiamide;

' sodium hypochlorite; calcium hypochlorite; and lithium hypo-

| chlorife._ ‘The detergent eompositiOns"contain from - 0.03% to

.- 1,2% and preferably from . 0.1% to  0.6% of avail-

30 able chlorifie. . - ' -
The enzy.mes that" can be utilized in the detergent composi-

tions are protease, émylases'and' mixtures thereof. The level of

proteases present in the detergent compos:txon is from . . 0.01
Anson Units (A.U.) per 100 ~grams to < 0.27 A.U, per 100
35 grams and preferably from 0.06 A.U.per 100 grams to

0.25 A.U. per 100 grams. The level of amylase present in the



fumes, pH adjusting agents, detergency builders, antibacterial 15 agent's
ant i fungal.- agents, antitarnish and anticorrosion agents, etc. Preferably

t hese. lngredl ents are used at levels in a deter- gent conposition:
~that-proVvide no consunmer noticeable benefit when the detergent corrp05|t|on
I's used in conventional automatlc hone- type washi ng machi ne processes at
normal usage |evels. 20 ' A "consuner rqq::}ceabl - benefit" is based upon
a representa- tive nunber ‘of consuners, the benefit being such that it can

b
o oS er b1y sfelBeRE FimPhh0R S9TET S, 1 Ui S0R008! R el
whi ch a consurrergimnszfoft detergsen compesitienf to 25  erfbi000 Amytase Units per of

said level. It I o n o
nodi fi cations tha née Wlt f d egégg céth?oﬁﬁwdﬁﬂj ?é@agl ﬁéﬁh

his ipv I on | M5
1. Launderi ng apb%ﬂoatﬁ@ywl B-?'T'tﬁgpﬁﬁcﬁ%sﬂﬂa'ﬂﬁt Bfgéﬁ'fe"gFf‘FcF%'HWs'tW" to
removing soig s f rom digp6e eAﬁyié%%dE!rﬁ’fs womue@rsmsl ofl deeéigémcompbdutlon.

oOPTea toxti | o6 Bubiaee tHeite.dkacreReth BadLK 1 Phienfs 1 51%.3B1 BesRhrbes

aqueous wash ||qppnbnﬂm!|mwgufrm240%to 99. 9% water and-at l|east 0.1% of
a detergent corrp03|t

ci non-i mrersing a -
distri'buting a quantity oifn sal émaqueous wash i quor pg%b %eeéﬁﬁﬁz effféc
times the dry vvetiglet ust ofiinbveli detengenti tempesitionsh somorising @th%‘aldGS""
soi | ed texti{gs ?m laﬁxi!gé:dy t.ﬁgi—ééﬁﬁtera& (ijé‘\}e% N@ht! Wo&i’d drdvigé SRR

in a substant I al for deliver

aqueous wash | i qOGrC?’E)s‘-ﬂ&?—'H ’H’Mﬂeiaééﬂ c'r?e"fﬁf at ’é?""l‘ﬁ!aH§a$%rle¥§l§ogP nffmferfb
rfaces of subsmma: alutymatic whshhsraceiskesl t Such ingredients] inpitidec aptical

| rre s while all 8rlghteners, soil release agents, antistatic agents, dyes, per- '
fumes, pH adjusting agents, detergency builders, antibacterial
15. agents, antifungal agehts. antitarnish and anticorrosion agents,
" ete. Preferably, these ingredients are used at levels in a deter-
'genf' composition that:provide no consumer noticeable benefit when
the déte_rgen‘t composition is used in conventional automatic home-
\,.., type washing machine procesSes"at'noé‘mal usage levels.
| _ 20 | A "consumer noticeable benefit" is based upon a representa-
tive number of consumers, the benefit being such that it can be
rec'dgn’izé'd by a majority of the consumers at the 953% confidence
level. More preferably these 'ingredients- are used at less than
3/4 of the level at which a consumer benefit is ‘seen, most pref-

erably at less than 1/2 of said level.
It is intended to cover in the appended <claims all such
modifications that are within the scope of this invention.

# ' 30

35
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Py

i buted onto e surfaces of said soiled
es ) i n§i ng nmeans for contacti ng sai d wash |iquor-containing 25"
textiles wit h%nt ity of -an aqueous rinse |liquor, said rinsing neans

bei ng adapt ed actuated after all of said quantity of wash |iquor bas
been di stri buled Iagesﬁ@qua#maﬂf?t'ﬁ exhikising disreansdngetargenti ent to produce

- enough free waggfa NG SLiihA6S Sotls | fem! @iddrbee 1RASDE assorteqadequat el\hé_

suspend t he .sol an detergent conposition; gnd g) neans for separating t
rinse |iquor Eekiesi ReFidles: FAASIPERTRERS ¢ COMRFiSANGF soil's fromsaid textiles.
2. A laundering apparsirst eiparehai Eor Tetiiningdadesoiledetamileser si ng

appl I cator nmeans cogpri se ans ref erably 35 atom sing spray f
nmeans. 3. A Iaun‘g%ﬁ'ﬁgafpgﬁ%%g g to Caim2 wherein said nmeans
for exposing the lﬁumémfonfpted@lxgnam; wiish biquolrecampicisihg dxom| es to

sai d appli-cator _neaﬁé% IAChe watdrOhad R ieégtuﬁ‘ i%‘&? Mo gd spray neans

is directed. 5 A Iaun eri ng apparatus according to -Cai. m3 wherein
said spray neans coﬁ%é‘él%, Ieast one spray.nozzle directed-at the back

- wall and t1ee perldqhﬁéﬁimefénﬁf '16a£&¢ﬂé&m€!oﬂrdi@trﬁmt&\n§3dmde“ ng
apparatus according to Cl ai s i ncludin o]
repetitively passi ng"’%"ﬁ:ﬁﬁ Wﬁmhfe@% a&ﬁeg‘gﬂ%gngﬁs to
provi de nore uni forﬂimhssthe biryl aeﬁ.ghl: cﬁlsdm/aﬂlédlq:eatxléi onto lthender i ng
apparatus according r{;_%x% %ﬁenséﬁ Qegi?ﬂ'éﬁ %_lo _
h sal rlns |qu or

contacting said tex “‘Comprrses neans

i mer sing said textretﬁ;neﬂ llﬁsaldﬁratmﬂmqbom a7substantiaddyrdmy = -
appar at us msccor di NOgifhedny one of Cains 3-6 characterised in that said -
rotatable drumis_noi st ure peryvious and i s nmounted wi thin a -

" noi st ur e-i nper vi GlseAng £oR de)ivering the mm&amﬁarﬁiﬂ i ncl udes
neans - . applicator means; _ :
' e) means for exposing the surfaces of | substant:.ally all of
the soiled text11es to said an:lmator means wh11e all of
20 said quantity of aqueous wash liquor is being distributed
in said first compartment,. whereby said wash l:.quor is
- substantially cg__upke_t.glg_ and evenly d1str1buted onto the
surfaces, of said soiled textiles; '
£) rinsing means for contacting saJ.d wash llquor-contalmng
25 - textiles with a. quantity of an aquews rinse liquor, said
. rinsing means being adapted to be actuated after all of
said quantity of wash liquor has been distributed, said
quantity of rinse liquor being sufficient to produce '
. . enough free water on the surfaces of the textiles to
30 ' adequately suspend the soil and detergent éompoéiticn; and
g) means for separating the rinse liquor containing said
wash liquor and said soils from said textiles.

sai d quant 1\‘@ aqueous wash liquor is being distributed in

Mmmm‘“m“ er eby said | iquor is substantially -

2. A launderiny apparatus according to Claim i wherein the
non-immersing applicator means comprises spray means, preferably
35 atomising spray means. '

L%



20 for sinultaneously renoving said concent rMi d soLls, -
and said r&nse ‘liquor from said noisture-pervi OHulm L d
noi st ure-pervious drumis connected to force get8 M_,ﬂ‘mgﬂm%t ed (é
renove the bul k of any rinse |iquor remaining in contactsw i d

| aundered textiles. 25 8. A launderi ng@pparatus according to Caim?7,
I ncl udi ng means connected to said noisture-pervious drumfor inparting

nmechani cal ener t ' : ' ; SN ai'- LI 1: | Shered saunderi ng
_ appakatus accor %‘ng&t%@?ﬁg#&ijﬁg al ns ;%g%dkgé. ezre%ﬁ} sgig}:{?gr ce
gener ati ng neansmemnd/ for exposing thegeurfacesnfi subRFapEtdY 8H o€ &gy to the
vash | i quor- cont 8i;3baG dxfXidd €8 SABPEIEAGEatr nbits TRENISEOK Rottdlilesal d
noi st ur e- pervi ous rotatabl e _drum - 10. A laundering apparatus .accordi ng
: ¢ a P&
to any one of O dmumsimtoywhich said fErae Bens &8 IHRSIPAy heat energy to the

wash liquor-containing textiles housed within said noisture-pervious drum

5 11. A'laundering aratus accordin i el i ns for
appl yi ng héat en g@'%ﬁﬁ%@%ﬁ%%@l%%ﬁ%l __eségo%bl??ses a
cl osed | oop reci smralyahéany ednprises at leastuche gerasnmorglardirectedRrthdhal i ng
neans, said cl osgl aw t§ -:'Fggr't ' HEstabPO edned to said
stationary 10 drsf;‘%]]J er epy é;{lgrgé%l_l rcu g?gg%%%gh sald systemis forced.
to pass continuously through said noisture-pervious novabl e drum and the

textiles contai ngd 'ﬁhﬁ&h&iﬁag&ﬂa%ua%&mgpa@rwmmﬁmg 2-a,C ai m
11 including neans fqor ventin sai%egﬁoseg_ Iré)%% aste tegzﬁ?%e@iﬁh%(oﬁt 15
wher eby unheat ediBglvE4mH Fepps T A e 4 0 PAG LXNHSS 35 TR
handl i ng megns, gasaed spray maing tee provigiennare uni forpedistribation ofiisgid
Moy_St ur e- per vi ous ﬁhgﬂber passed through said textiles and exhausted to

at nosphere. 13.. nderi'ng apparatus. according to Caim 12 wherein said
20 neans for ve6ti ng 3audderdned dppaEr atud carodoxr dimy stpdearwy conprofe€laims 1-5

di verter valve, | reb . d | ergd AR . PP . .

to.thermally drywﬁﬁ’égﬁéu_%gégeh‘%gg% ok &tﬂﬁ-’ B Hggd"lth_ said

) - rinse liquor comprises means for immersing said textiles in
15 said rinse liquor. ' '

f 4 “

7. A laundering apparatus éccording to'any one of Claims 3-6
characterised in that said rotatable drum is moisture '
perViouS'and'is mounted within a moisture-impervious
stationary chamber; said stationary chamber includes means

20 for simultaneously removing said concentrated wash liquor,
said soils and said rinse liquor from said moisture-pervious

 \¥/‘ . drum; and said moisture-pervious drum is connected to force
generating means adapted to remove the bulk of any rinse
liquor remaining in contact with said laundered textiles.

25 8. A laundering apparatus acéording to Claim 7. including
means connected to said moisture-pervious drum for imparting -
mechanical energy to said wash liquor-containing textiles.

9. A laundering apparatus according to either one of Claims
7 and 8 wherein said force generating means and/or means for

30 imparting mechanical energy to the wash liquor-containing
textiles comprises a drive motor coupled to said |
moisture-pervious rotatable drum.
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«{ ai ned Ln—sa%d—mnfsfﬁ?é’ﬁ@?yious chanber. 14. A laundering appar at us

o
‘@7pqtant|all 25 'described with reference to and as;.
ustrat ed “/““\}“ iﬁw mrng dr awi ngs. |

| | - 50
. . ) ' o S : S
10. A launderrng apparatus accordlng to any one of’ C1a1ms '
6-9, incXuding means for applylng heat energy to the wash
liquor~-containing textiles housed within said
moisture-pervious drum. ' '

Ry

511, a launderimgfapparatus according to Claim 10 wherein said . .
eans for applying heat energy to said wash liquorécontaining
textiles comprlses a closed loop recrrculatlng a1r system |
including heating means and handling means, sa1d closed loop
system having its oppos1te ends connected to said stationary
10 drum, whereby air recirculated through said system is forced '_;‘j'
to pass continuously through sa1d mois ture—perV1ous movable
drum and the textrles contalned ‘therein.

12; A-launder;ng,apparatus accordlng to_Claim ll including
means for venting said closed loop system to atmosphere,
15 whereby unheated. atmospheric air is drawn into said system by
. said air handling means, passed_over said heating means, .
_ forced to enter said moisture-pervious chamber, passed e
e through said textiles and exhausted to atmosphere.

_ 13. A laundering apparatus according to Claim 12 wherein said
20 peans for venting said closed loop system tolatmosphere
comprises a diverter valve, whereby said laundering apparatus
may be employed to. thermally dry the launderedltextiles
contained in said moisture-pervious chamber.

~

_ 14. A laundenng apparatus substantlally as hereinbefore
25 described wlth reference to arnd as 111ustrated by the

auxm;anyrngthzmungs.
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