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DETERGENT COVPCSI TI ONS AND DETERGENT LI QUORS FOR USE IN T ﬂ_E L@J&%\IG
=SS TECHNI CAL FI ELD 5 The present invention has r
§§ ergent conposi tions and wash Ii quors:f—or | aundering of textiles.usings
|1 anmpounts ‘of water_ and ener L. Ll..redeposition.
This results in a SEFERGEST q%@?hmﬁeﬁ’@r et E%grtflgbﬂgsg?éla A process for
| aundering textiles usingssny rEXYTLEBNLAUNDERING BROGESS energy and 10
apparatus for carrying out the process.-are. di sclosed in copending Bri tiﬁ(ﬁ
Pat ent Application No. 8431619 (Publication No. 2149429) and British Patent
Application No. 8231627 (Publication No. 2109015) respectively. BACKGROUND

| NFORMATI ON 15 ¢ The conventional nethod of washing textiles in an %
aUt omat i ¢ hone-type washi ng macHEdNICAL tFreLbnited States is carried -out in

either a top |oading or front, | oadjn rrach [.e n the ..
t:/vo machi nég i s tlh |?Fe§°f‘5;3‘“1"8%#éﬁng}t‘?\s %ﬁ")ﬁagg dteq%ége?‘c?tg bPSE%Er%gund a

substanti al |y 4gdtwashl liaguoss dfvet Laurderingof 2exeibetiasing Sodk pueusk&e et s

rotatabl e aroundt?a«_. %HQ%QQ%%:&@P&W@&Q&& X1 Sredebbsmibipe traps lreaditsg
machi nes are ar

ar g%é 90% of the United
States' aut orratlhca\ﬁawﬁﬁrﬂj hered HE ‘FFE‘EFE%‘E“‘YTH%’% e fof WEPSRENFOFextil es

in a home-type 1taa@dérfia§la!ex251es b@iﬂgﬂ%mm aham:ngof Hﬂtiﬁ&hﬂﬁﬁrw anje wash
basket. Ip . a normal ca amtgry one- y@gm'{pgg oader basket..can hol d

00t 7 ki Mogr AReaTAtu ot FRbyiogr) Hie, PoRetrgofTq AUACLated (tr AOBRALEE o 't he
wash basket. Mrhitidhy Paventepplikativon ¥ot BHBLGI9| (Pubdication| No.adlieh28) arde

vash baskel !0 gk {BApNEd?l afid cMEEeA mo S825149" (publihi 1A NIOWDRSI NE vias g
IF*quor Thus, forrratlon of tthe wash liquor 1s carried out in the wash

basket in the Fr8R&FHEelYyf the textiles to be washed. The washing step is .

then conpl eted by applying nec@gcg(@jg@gNt@qN@:@gmA&thsystem in order to
| oosen and renove the soil fromthe text -2- The tenperature and

level of whter and TBfefonyentiqnagagthod of washmg texules in an zutomatic
home-type washing machine in the United States is carried -out in

either a top loading or front loading machine. The difference
between the two machines is that in a2 top loader the wash basket

is rotatable a}'cund a substantially vertical axis and in a front

20 loader the wash basket is rotatable arcund a substantially hori-

zontal axis. Home-type top loading machines are, by far, the

most popular, comprising 90% of the United States' zutomatic
washing machine market. | . '

The process for washmg textiles in a home-type top loader ‘

25 bégms by p!acmg the textiles 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 then
added to the wash basket. Finaily, water, which is typically
heated, is acdded to the wash basket to form a water and deter-

30 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 loosen
and remove the soil from the textiles. .



conposition used in the wash step can vary. 60% of the wash steps -

use warm water <(typically around [err], with the bal ance bei ng evenly

split' hetveen hot water (typically around 5 [err] and cold water. @
(typ| caIIy around [err]. The level of water and detergent conposition use .
inthis step typically ranges from40 liters to 90 liters and from

20 grans to 145 grans, respectively, depending upon the wash basket size

and lyad size. The resulting detergent comppsttion concen- 10 tration in

‘the wash. lLiquor is from 210 parts per million (ppm to- 3, 600
ppm  The wash |i-quor. iThet femperatuvedarxhdevik of ewsatéresanal develnseddetthgent nse

step normal |y corresmaeauaﬂdhawine%e VRbsh S@p! ?ﬁn basket 863 g ;9

agltatlonls normalﬁag uring rins renove t

det er gent “conposi M8 %ﬁn”%é‘a"ﬂbx“l’?‘leés “‘F‘P'ﬁﬁq'}'y?'?w V\%ﬁ &) . yith athe ad
and the textiles balnspubetng re@hly aspitelbatweenOhot a&aWCfnt\yﬁEsnyaSround
possible.. A gold [ S te

t he bal ance béél ngsumgérfna\?\g g@@rﬁté& ?&ﬁ]galay aro@Q '%vvg) t@%ge\ﬁi fﬁrvgt%n[ ep.
is typically 20 @Rd detepoent camposision usedHa VmghS@epYPlcﬂhe ranges ftoep i S
:general ly repeated one yr |itefe tbl mes. T4e wesh sy&! fronf the hgrﬂeg;.%qg {5 ont
toader is very simlar ;49 t hat . of thet oege_-té?eritjﬁﬁ | oader . e
tenperature of the watdr> aAtP ot SEFRATRKp odtReNsting oHPRRt tha iwsishy basket,
the wash- 25 i ngsigeepndrioadesigesi nTharresalting odetergeret icompbsiaiter conddis-
basi-c differefife prationdlint life aﬂymtllaaoﬁwiéerfrHﬁEd In eagh pggg @e[rer"g and

rinse steps typic lllaé ranges from fers to
~thug, the level o ) dPgent c3AI8sPPMon is from 10 grams to
~-grans. 30 The cTmel wash diqueenis Qheh rawiovedt ird wa&hte&&ne@%wﬂnee@orre-

type top | oader t C S Ilters of
wter. ey way of feansd st8Gorlily camprisRE adsife; cleBrrafar bt dhe s
efficient, typi cabagkqﬁses\dechamca%aglitatems isf noemally appiiedt doring &he rinse
consi der abl e MRt estepX PRNJidmbive | fHe OB&eY‘@é:tPt C¥&hBosifion ﬁbﬁo  tHef Hﬁdx‘?t er:
I s heated, there i_..s ﬂ cor}&)derabl e ener% gendl ture, wat er
energy are costly gty othe, natee is drair the textiles are spun to mech-
. anically -~emove as much water as possible. A cold water rinse is
used in 608 of the rinse steps, with the balance being warm
" ‘water.rinses.. The amount of water used in this step. is typically
20 the same as that used in the wash step. The rinse step is
generally repeated one or more times.
The wash cycle of the home-type front loader is very similar
_ to that of the home-type top loader. The temperature of the .
LN water and detergent composition concentration used in the wash-
.25 ing step are very similar to a hoine-typé- top loader. The basic
difference is that the amount of water used in each of the wash

and rinse steps typically ranges from 25 liters to 35
liters  and, thus, the level of detergent composition is from
10 grams to © 70 grams. _ .
| 30 The complete conventional automatic wash process in a home-
) type top loader typically uses from - 130 liters tc 265
liters of water. By way of contrast, a home-tyve front loader,
though' nore efficient, typically uses 95 liters of water.

This too is a cqnslderable water expenditure for one wash cycle.
35 Also, if the water_ is heated, there is a considerable 'energy
expenditure, Both_water and energy are coétly to the consumer.



Adnown drawback normally exhibited by conventional auto- matic wash :
‘ _esses of- the foregoing type is that soil redeposi- tion occurs in both
T8 vvash and rinse steps. Soil redeposition is soil that is detached from
the téxtiles and goes Into the wash 5 or rinse l'iquor and is then
- redeposited onto the. textiles. Thus, soil redeposition substantially
- limts the "net" cleaning per- formance Anot her known drawback nornal | y—~
~ exhibited by conventional automatic wash prdpeesses of the. foregoing typgjs
- that dye trans- 10 fer can occur when-dealing with | oads of differently
" colored textiles. Dy(ekhounsﬂnwbazck reordelixc exbihitest by cohventianalerutd-e
'intothevvashll | e NigO r
B¢ EKh 'drdcedliscor the. eiﬁ-egamg WpNisO tRAO'SHA réd‘@fﬂobm e

To avoid dye tra consuner f oun neces- g to
~additional step mﬂ p?féslﬁﬁtl%é’%hetﬂ%ﬂﬂﬁhe§“dn5t"5f55t?ﬂﬁ y é pegit %e

~but also by col o bdiPethat. S dBtichied ﬁ&#&hﬁ%exttlaleahd ogdhsemho ¢he akasin

s |ncreased fu

- August 17, 1982 cl aL'Q%az.mo‘wgc éé ifsoéhérp%'e% l@&(g‘ meh?éfﬁfé oug-jn,a@swash '

and rinse cycle $n th a or -

- driven tub arranspit rmmiﬁomoﬁybﬁgammy ellm'tsnethmb"nﬁ%' 2¢jeaning;  per-

- rotating periphef¢mank@ngential area, \in which dur| ng the washi ng and:
rinsing cycle asthetubro&{‘tes t he cl ot hes g&ggé}c{h’éllfte g

then fall in a traj efPBHREMH AW E53WRACK RgAm rte?‘ ised (e qanyeRkignal o
~then distri but edaurtoinatiat waabadwocasses b6 thieefanegeirgs tyhe isuthatedyeitrgns<s:
cgradually | gl eaggd ookl Wi °gedl rg;[tnﬁm q8R4S | bRIBMFréRrithie YabR tY

r ing to Are 1S

Accor di | mprovenment conprises the

. steps of wetti ngtextilesd oS WARATEAN Imntiendesachent ofafygi from 2 Extihy \J
o COSSI Ztency to t#ﬁo}?fr&t h%{hb)hq‘udﬂ gﬁe ttge subbequdrit glegssitioni ontdcardatiier ﬁf -
- suds does not significa rise,a n a tu

: fhxelie T by vl g atses S8R uRee Haroltha ik dedst

by maintaining i

. | east 5% of $dry tmtpa'fdwmrtéEewdmmaétﬁ}epM eresaritingh ébe fextilendagt

i I’lldl vi dual | 'y ghnt‘?ﬂy@gtwgﬁn/g ﬁ%er sLiatsiso Q,ty @oﬁpe%egt whi ch the centrifugal
'Yegocl\ggy at the tu ge ll’gten't 3"% 998 tssu Ulgostgx?eendtl at taqegnwﬁé&gtsqq to
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 housing -wherein the tub has

20 at its rotating periphery a i:a.ng__ential area, in which during the
washing and rinsing 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 graduai.ly increased. The \_/

25 clothes are then centrifuged as the velocity is increased further. '
Accor'ding- 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, whergby
the dry clothes are loaded individually into the tub which rotates
at a speed at which the centrifugal velocity at the tub case is

0.3-0.8 g, The tub speed is then increased to R g.
35 C ' :



L

-4 then gradual |y changed to a spin speed and after the spinning, reduced .- -

to a velocity inm keeping with the |oading speed. The process is thereaftg N
f ol I-ovved with-a rinse cycle which I's simlar to the washing cycle.
‘Accor di ng to Arendt, the exchange 5 bet ween "engaged" and "free" -
medi umis achi eved not so nmuch by | eaching but by the mechanical action of
the tub. Finally, Arendt teaches that water is saved for the nost part not
. by ug{ng snaller ratlos of -total nedia, but 8y reducing the nunber of wash

and rinse cycl es. U S. Patent 4,118,189 issued to Reinwald et al
on COctober 3, 19‘FBeﬂ| SE‘F"&%B’ éhﬂBSﬂdp%@e@"t/\/rﬁR?ﬁchﬂgl%ttgr ofhe; SRITIBEwi ng
~a concentrated watdutedues ,a b»elédzleyl rmwtg owithf thenpadimpedspiied. | The a

foam whi ch it hel 8aLLL1e MALEHek OchiBied Ok F0al Fieh! Ecte WRIEHL' SRR S, .

..mechani cal |y agit for g I a3 secon
foam is destroyedoarie- r’éﬁh)@g fmh-t heAceording| €9 Lyrenysitanithg tmqaeg#] in

- a rotary per5or attRdweén Men Eaea" GHd @f»e%"rﬁeemneds achkm nBtVs% muERSby
- fol l owed by convgnt i,qnal irt det ached

ts
R R B%‘?%F‘EBPP} AcHoSsE Ry anb. i iRaly . ‘Arent
. concentrated 20 tdathmsgethat sedater ois isavedr foal tl}e dmpsts ipard agai byorudihg

textile fiber durd teFNFatiOBPAUEN md S| G ByP rbduding! g*&hﬂﬁ:lﬁ% §%athsh.
liquor. Still anot er attenpt at using nore c was
“wi t hout encount erdgriNe8ePB<LEi on probl ens of - the type di scussed 25 in the

-af orenenti onad pat entuj$.s Paderitos RAigNTed dssurdlits Relnedid et Wi on Rritebér 3,

Dparais 1 eads BRI R A b Drodh A o5, BE C B oo
“te. . 50% t o coBesatIRtethevarhy lmoghtb\ofthehentredtlctlee of Thoppessedssir,

- .consists of placijpg %de%nﬁ@haéwagtﬂﬁew&fté’tf aWi%B td Re [Rkd! &%tfl@s beThe

“laundered and a t f f
surface arca. por BRHIESREE metharicly dtbednin B E0F L aPL LS dE Y

" ‘enpl oyed in asf rcsntod\dsa,dethehytre Vfaami is) destriuyed and rembVvedigfrbmeshe tex-

‘materials toget h%e%l O%asﬁﬁﬁd.%tt%b{é,ma ,S-Sip‘i 55 thggv T 44 tgeuﬁextﬂ,gs by

'35 the tunbling ac ut ed over I ne ex 0S
' cycle is repeated at least five tlmes followed by conventional

rinsing. Reinwald suggests that the dirt detached from the
~ textile material and dispersed in a relatively highly concentrated
20 detergent solution is partially deposited again -on the textile fiber
‘during the subsequent rms.ng due to a dilution of the wash |
liquor. _
‘ - Stlll another attempt at using more concentrated wash liquor
\ , .' wuthout encountermg redeposutlon problems of the type discussed
25 in the aforement:oned patent issued to Reinwald is dtsclosed in
~ U.S. Patent 3,650 ,673 issued to Ehner on March 21, 1972. Ehner
" discloses method and apparatus for washing textiles utiIiztng an
A amount of water corresponding to ~ 50% to 1508 of the dry
weight of the textiles. The process consists of placing such
30 quantities of water, the textiles to be laundered and a transfer
agent, e.g., polyethylene foam having a large surface area per
unit mass, in a rotatable enclosure similar to those employed in a
front loader type washing machine 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



{ace areas of the textiles and the transfer agent, which is subsequently
@ ated fromthe textiles. Thus, the textiles are cleansed of the soils
e i buted onto the transfer agent. Ehner admits that a quantity-of soi
w'l'l be left on the textiles, but 5 teaches that it wll be.
substantially reduced from the original -quantity and wll be dlstributed
so as to | eave no objectionable areas of soil concentration. Follow ng .-
separation of the soil carrying transfer_agent from the textiles, the
textiles are sub- sequently dried in the sanme rotatable enclosure in whﬁéh

they are 10 " \Na§nbbeﬁcebardaurrbrlmetﬂaﬁmwldrﬁ CtiheC thavisfag ugém drwh,ahr.s
t here- through.

7 1972
suggests that a Wé%%e é ssegflraieg 'toﬁ'a%ﬁgst%(’:‘}tg Jege?r?%?hgﬁh 3?’éf"eﬁeﬂﬁ oned
Ehner patent be ciebnsmbcofbyhea soilgsdistribeded antgl the tgansfer ageptant Ebpeinf

vater sufficient@pity tRatrd LRyt S¥t ké:?swilp e Clefdidn QRe ?éxt%?’?”ﬁéﬁ
According t Loeb thetextllﬁf are tunb marot(gtlt_'_r})g‘| rum wWth a
T

~ clean transf®r atpachesnthat dtintdll R ?"rﬂb%i"aﬁﬁ’ﬁHXr refiliee t¥he rigispk,
" agent used in thquamsity parat egidl the shstribiteddebeagetu leavk |muo Dbjedictables

from the 20 textdakehe BRI ChcehE- AT HABWA CUEthiacio L ot b odipoh

processes of the fore oi é ave W despread com
merci al accept an'é%""YmﬁtV@ﬁls N yv!guenttfr ®mhdhe textilgsy ﬂ’@rl&%t"%ﬁcémd‘#w@ Y,

. an object of thes@uaitly} drieeihi e s8mb Ordtaibid erddstirdei WHIBROHel gRs and

wash |iquor onp95|t| s, . for a ss for_lLaundering textiles using
- a small amouht of% eéf' BYety ’Hﬁﬁ? Qﬁﬁ'gv@b'? Cﬁ"écd"é?)t&?t‘f"%ﬁ"a Y fie PeRdster,
- even without prethomoughg of the textiles to be |aundered. SUWVARY OF THE\J-

| NVENTI ON' Accor di ng {05t hapérS eflfsal MsaNtiselled NES CLbG PoRV MirEn2 7, 24D
* det ergent conposition conpri-sing,surfactant, deter enc bui | der and a so

.. one or nore det ePYRIRStAY a|t|%1rvgﬁ%graiﬁ5én§%¢%e‘ase&? ed5m the; gfore-
- activated bl eachmentipnedi Etgher pHaxény eeofolmvwnbs/ al emb gedsdesat émpiyidg an.

- oxygen bl eac{g SeJ;e&LSQnE}OE? Sv%jte\lmsuff’cnent only to brmg the textlles to a
condition of dampness. Accord:ng to Loeb, the textiles  are _'
tumbled in a rotatmg drum with a clean transfer agent which
functions in a manner similar to the transfer agent used in the
wash process to separate detergent and Ioosened soils from the

20 ‘textiles. . ' ' '

Despite the adVantage's allegedly provided by wash processes
of the foregoung type, they have not met with widespread com-
mercial acceptance, particularly in the home laundry market.

Accordmgly, an object of the present mventton is to provide \

detergent composl.t:l.ons and wash 11quor composu:lons for use in

a process for laundermg textiles us:.ng a small amount of water, yet
minimizing soil redeposition and dye transfer, even w1thout
presortmg of the textlles to be laundered.



. perborate, sodium carbonate peroxyhydrate, sodi um pyrophosphate N
per oxyhydrate, urea peroxyhydrate agd-sodi um peroxi de and m xtures t herf ?@
13 it) chlorine bleach; iii)a mxture of one or nore anylolytic and/Qr _.
proTeontlc enzynmes wit.h an SRBBH QF TR ANVENTIMited in i) or with an

‘actiVated bl egelorasngiebi e taeh& ,meahtcioﬁ@ﬂekeeirsy tdﬂa&!i'aeﬁmﬂi’y' ngr edi ent s
bei ng pre at .l evels.,..,n sa at _woul d '

| ?cons ner ‘gett%ﬁ%eé‘ﬁl gonpefikiop W EO%gSI‘%aIQ \ qte%?ﬂﬁérﬂ’lg‘i ﬂﬁfedl ents

"'-_‘:;when sai d alsbeongent movepieterdent auxiliany amgrleﬁuentarsmgeom.evel in a

-convent i onal t $avq_? e&gﬁ r & &%11 shdp each,

.conpri S|5ng a %FX?E%%S g?i%{] |vat o‘ra t?xgu%x;#e iéé;gﬁ as here| nbef or e

720 defined, is pPES or with ag.pxygenih} oF 8o 0. 3% by wei ght
-of the conpositi parbﬁraag,alsbaiﬂnewbpgﬁe g@dxynydrape; @baiuii |y be generated by

. peracid, any oxygsg bl gﬂﬁ r om 0.01%to .
-0. 5% of avail abl ¥ ﬁ%gwpétéfhgﬁ%o%%wgtgaﬁé &ﬁfd"?l ne bl each.

4s present in anP&Fﬁﬁ} e and lpﬁml-’%twevfﬂ?)% to 1.2% of avail able chlorine :
- by wei ghp of ﬂyemgﬁ Blbaa, any proteolytic enzynes in conbination with -

~ -said oxygen b ch pr ure of bl each ti.vatar and o bl each are
‘present in an}'gﬂﬁ %o?ﬂ?) Of for FyLolvkd cﬁ\‘%(ﬂ'f %eﬂﬁ%'{' per 10Qy of
'the conposition mzjymaywia;hyamloyyw blgapheas recitedbimal iamwikh h sai d oxygen
bl each or 30 m xty xygen bl each are present in
Oé%?%‘%e%gﬁ% Fé’fi?x@daﬁd ifs

‘an anmount of from 1 ase units per 100g- of _the conposition.
-7- A pref%’-ﬁé!“‘é&ﬂgb‘?ﬂreé%ﬁﬂ%%‘? tlpﬂﬁq S0kt being @ 3ty levals 8 the above

.1 &cjt ed 1pasaddy@Mmpodition thag wANE Protide Ro conbinkat hcticible Beriftech _
Anot her nifR 45 Bpkriaely Sbbihas: O CRRRARAES AU WASERR' T 1. POIRC!
.the bl eacdomgositip msdm@dablt@admrml mag%rlewgenmmemlm ot ease oran
:anylase orau%qmei&%&ht DfJcRssS, wh&éiheaﬁiﬁ&&z‘!vbﬂé@'bléﬂ?%o@héﬁi@ anvention
Ege dét er gent gP |egé£réc{:fv£r ef er ab rb%.ea&% hereJ.&eEl:l'l) of "from 5000 Ppm. B
20 defined, is p:esent in an amunt_ to prov:.de frgm 0.03% to 0.3% by
' weight of the Qqnposition of available oxygen that can potentially be
generated by peracid, any ongen bleach is present in an amount to
provide from 0.01% to 0.5% of available oxygen by weight of the
conpos:.t:.on, any chlorine bleach is present in an amount to provide
-+ 250,03% to 1.2% of available chlorme by weight of the composition, any -
proteolytic enzymes in combmatmn wzt:h said oxygen bleach or mixture '
. of bleach activator and oxygen bleach are present in an amount of
.\« from 0,01 to 0,27 Anson Units (A.U.) per 100g of the composition and
: ' any amylolytic enzymes in combination with said oxygen bleach or
. 30mixture of bleach activator and oxygen bleach are present in an
amount of from 150 to 24,000 Amylase units per 100g of the '_

conpositzon.




, 000 p, nore préf'er_ably at a level of from.13,000 ppmto 50,000 10 ppm
'EF DESCRI PTI ON OF THE DRAW NGS Wil e the Specification concludes wth.
clai‘ms particularly pointing out and distinctly .claimng the present, ’

invention, it is believed the present invention will be better understood
fromthe fol | ow ng description -in which: Figure 1 is a schematic _
perspective illustration of parti- cularly preferred apparatus for carryi- ng

out the present |aunder- ing process Figure 2=is a cross- sect i onal

dllustration of the enbodi nment 20 “disclosed in Figure 1 taken al ong

- accordance wt

. the textiles to be |%hHecths. s%ﬁbﬂcmﬂnﬁ

7._sect|onI|ne220f Fi r?‘?vélefi re 2A an, i nset. of. the drive pulley
system shown in APSEFFE AEg M 0 INGPFRATates OPR CF WRRRLPL G ¢ s

- alter- native ahove irecitedFpepoxpach bbeachtn@mmﬂsmnabmmm witht #e -

- apparatus |11 y5eadpactivakbi il Idin Edldt Suibn! HeCBy cBifoall! &) PasSes

~ through the center S?t he wash |1 quor or noziz??% e axi s of
rota- .tion of 9ERErA%E A PeEAGkGym me!msbfshlm prefarred) detergente cgmposivion
| lSI mpl i fi edI 5 Cripesrporatesoaahi xthte! O Eie sreacahagac&wduhata:ﬂrbleaand ﬁ&ifr&?’r}[ﬂ/ﬁSh
i quor applic ure end_view o e

wash | i quor a %%%?oﬁtﬁoa Higesstn,or ap amdare o € AhekielBtiotn b Ov OF

- THE 1.NVENTI ON A. mﬂjpgcﬂmsmvemz& ¢he aletekgert schematic

i-1 | ust rati on Ofcﬁféihioﬁis pre Yrd¥eRt Y’ £% RRPUA Sy gpboa% ré( ng out

a laundering. pﬁﬁ@ ~uUsi ngégﬁr?le ent conposi:ti.ons and

eﬁ?r? gevel pigfem 6%@9%?3\1 éﬂpeW,@GO

enbodi ment & @pnashl ng machine 10 useful in the present Invention. The

- apparatus in Figure 1 is p%ﬁl'&@b@S'de@fﬁWWﬁ-lE DRAINGS quantl ty of \J
wash liquor utilized is, ar—mg #ﬂHQ%T] MeES tie ary weight of .

$i Wit claimsn narqmwar'v

- approaches t he rﬁﬁlhﬁu@ alsosmd distinctly 'claiming the present invention, it is

believed the present invention will be: better understood from the
15 following ‘description in - which: - -

Figure 1 is a schematlc perspectlve :llustratlon of parti- .
cularly preferred apparatus for carrymg out the present launder-
ing process; - . -

: Fsgure 2.is a cross-sect:onal t!lustratzon of the embodlment '
.20 ' dlsclosed in F:gure 1 taken along section line 2-2 of Figure 1;
' Figure 2A is an inset of the drive pulley system shown in
Figure 2 wnth the pulley-actuatmg c!utch assembly in its aiter-
native posatton, : '
Figure 3 is a cross~sectional segment of the apparatus ulus- _
25 trated in Figure 1 taken in a plane which passe through the
- center of the wash liquor apphcator nozzle and the axis of rota-
tlon of the movab!e drum disciosed in thure 1;
' Figure 4 is a simplified cross-sectional . tllustratlon of 2
partlcu!ar(y preferred wash liquor appllcator nozzle; and “

30 B F:gure 5 Is an end view of the wash liquor apphcator nozzle
~ shown in Figure 4. ' |
- o DETAILED DESCRIPTION OF THE INVENTION

- A, PREFEQRED APPARATUS
Disclosed in Figure 1 is a schematlc |llustrat:on of parti-
35 °  cularly preferred apparatus for carrylng out a Iaunder:ng brocess



" .the suction side

tion capacity of an average wash |oad. For purposes of clarity, none of %
the details of the cabinet nor the access door is shown in 10 Fi gure 1.-
I n tHe enmbodi ment of Figure 1, the washing machine 10 conprises a ‘
stationary drum 15 of generally cylindrical construc- tion and having a .
hori zontal- access opening 20. The centerline of the cylindrical stationary -
drum, 15 coincides wth the axis of 15 rotation 300 of a novable drum 40
(some;u mes referred to in the prior art- 8=-a wash basket' nounted within

-stationary dr uml\g ﬁzdeg_gré@&e gg{é né L g&esd in the cross-sectional
' f Fi 5 h | |
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~Ccross-sectiop, of F gurﬁ 2 to ensure nmaximum clarity in the remaining

‘drawi ng flgures Wer nost portion of stationary drum 15 is provided
Wi th a drain connecti bm ghe | embodiment ofr Figwteerb) thel | washinghmathiien 10
-coamection 21 in fke NEorid 2,10
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secured to the.upper-As is more clearly illustrated in the cross-sectional views of
Figures 2 and 3, stationary drum' 15 comprises a peripheral wall -

16; a back wall 17 secured to one edge of the peripheral wali, a

200 front wall 18 secured to the opposite edge of the peripheral wall,

said front wall having a tubular-shaped extension 19 having an

access opening 20 used to Ioa'd'.and' unload laundry from -the

_ washihg machine 10, Access opening 20 forms a seal with pliable
s ' ~ sealing gasket 210 which is secured about its outermost periphery
|  to the front wall. 200 of the washing machine cabinet. When the
- i ~washing machine 10 is in opérai:ion the washing machine's access
' ~door 220 is in the closed pos:tlon shown in Figure 2 and forms a
watertxght seal against the outermost portion of pliable sealing
gasket 210. These latter elements are illustrated only in the

30 cross-section of Figure 2 to ensure maximum clarity in the
remaining drawing figures. The lowermost portion of stationary _
drum 15 is provided with a drain connection 21 located in peri-
pheral wall 16, The drain connection 21 is connected by means of

a flexible connecting line 142 to the suction side of a rinse liquor

35 discharge pump 140 which is secured by means of support 141 to



portion of the stationary drum 15 and at their other end to fixed
r means 67 which are secured to the washi ng machi ne cabi net (not
shown).. 10 Extending from the |owernost portion of peripheral wall

16 afe four support nenbers 70, the | owernost ends of which are secured to

notion limting danper pads 71. A vertical guide plate 72 passes between )
the two sets of motion limting danper pads 71. Sufficient clearance is
provi ded between the nmotion limting.g -danper pads 71 and the gui

plate 72, which is secured to' the base of the washing machi ne cabi net (n6t
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.l aun- base of the washing. machme cabmet (not shown), so that the
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stationary drum 15 may undergo hmlted up-and-down and side-to- .
.Slde movement while access opening 20 and tubular extensuon 19
remain in sealed engagement with pllable sealing gasket 210. The
20 resilient mounting of s_tat:onary drum 15 minimizes the transmis~
- sion " of vibr.aﬂon which occurs during moments of imbalanced
loading to the washing machine cabinet (not shown).
Located' inside étationary drum 15 is a movable drum 40 .
comprlsmg a perforated peripheral wall 41, a substantlally imper- o/
25 forate back wall 42 secured to one edge of said peripheral wall _
and a substantially _lmperfora_te front wall 43 secured to the '
. opposite edge théreof Extending from the front wall 43 of the
movable drum 40 is a. tubular-shaped extensnon 44" which termi-
nates in an access opening 45 whach is concentrlcally aligned w1th
30 the access op_ening 20 in sta_tlona__ry_drum 15. Equally spaced on
the inner circ_umférence of peripheral" wall 41 are three lifting
vanes 47 of s_ubétantially triangular cross_-—selction.. ‘The innermost
édge of the side walls 48 of the triangular-shaped vanes 47
| ~ preferably terminate to form an innermost land area 49. In a
- 35 ' '



dered. In an exenplary enbodi nrent of a washi ng nmachi ne 10 useful in the -
present invention, the novable drum 40 neasured approxi mately 21i" (54. ?@

cm) ‘in diameter by approxinmately 12" (30.5 cm) in 10 depth, while th
triandul ar - shaped lifting vanes 47 exhibited a base of approximtely 2"
(5.1 cm) in width by 9" (22.9 cm) in depth, an overall altitude of
approximately 3" (7.6 cm) and a | and area 49 neasuring approxi mately 1"
(2.5c¢m) inwidth by 7" (17.8 cm) in deptfp - The inner novable drum 40
~exhi bited 15 approxi mately .750 uniformy spaced perforations 46, each
perfora- tion ha\dangcalaﬂ'lsanm:mfemedappm)odmml y @éacH  (dF 638he C'Wanes Thg
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vary the speed of rotation of the nova oughout “each revol u-
tion having a diameter of approximately 1/4" (0. 635 cm.). The

stationary drum 15 enclosing the aforementiongd movable drum 40

measured approximately 24" (61 cm.) in diameter.
As will be apparent from an inspecfion of Figure -2, movable
20 drum 40 is rotatably secured to stationary drum 15 by means of
driveshaft 29. The innermost end of driveshaft 29 incerporates
an integral flange 30 which is secured by means of companicn
) flange 31 and a muitiplicity of fasteners, suéh as- rivets 32,. to
A - the back wall 42 of movable drum 40. The shaft portion of
25 driveshaft 29 passes through a clearance hole 51 in the back wall
42 of movable drum 40 and is supported by. means of a pair of
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 co_nventionaf fasteners, such 'as rivets 33. The
| shaft portion of driveshaft 29 passes through a clearance hole 26

in back wall 17 of stationary drum 15,

.. Power to rotate movabie drum 40 is transmitted to the exter-
~ nal portion of driveshaft 29 either by means of an eccentrically
- 35  mounted driven pulley 28 or by.meéns of a concentrically mounted
driven pulley 34 which are both secured in fixed relation to



_ @of the drum while the concentrically nounted driven puI'I ey * .5

M35 used to drive the novable drum 40 at a constant speed of rotation

t hroughout - each revol ution. The drive system for the novable drum 40
prefégably com prises a vari abl e speed drive notor 60 secured by neans of
support 61 to the perlpheral wal | 16 of stationary drum 15. 10 Because
the drive notor 60 is secured to the stationary drum 15, any novenent of _
the stationary drum 15 does not affect the peed of rotation of anabIe\,
drum 40. The output shaft 62 of drive nnl 60 has' secured thereto a~
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two-plece construction so as to permlt engagement or disengage-
ment of their respective drive beits by pulley-actuating clutch
assembly 37. The housing of clutch: assembly 37 through which
20 drive motor shaft 62 freely 'passes-.i's.' 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 mounte'd.'drive-_ pulley 38 is connected to
eccentrically mounted driven pulley 28 by  means of a conventional
25 . drive belt 27, Lik’ewise. co'n'Cent'rically m'cunted drive pulley 36 is':_ '
' connected to concentrlcally mounted drive pulley 34 by means of a
conventlonal drive belt 35. When clutch assembly 37 is in its
first pos:tlon the distance between ‘the opposmg faces of drive.
pulley 36 is sufﬁcnently great that drive belt 35 is allowed to
- 30 freely slip therebetween when’ drl_veshaft 29 revolves. When
clutch assembly 37 is actuated into its second position, the
opposing faces of drize ‘pulley’ .3'6 are brof.lght ‘sufficiently close
together that drive belt 35 is driven by pulley 36. Simultane-
ously, the distance between the o'ﬁp’ésing faces "pf ‘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



tion, while the inset of Figure 2A depicts drive pul ey 38 in the engaged’
-position. In a particularly preferred apparatus for use in the present N
|nven-/\5 -tion, drive notor 60 Is not only variable speed, but is al s_
revérdible so that novabl e drum 40 may be rotated first.in one direction -
and t'hen in the opp05|te direction throughout the vari- ous portions of the
| aundering cycle. - It Is believed that revers- ing the direction of drum

-rotah_pn sever al tirres during the 10 |aupdering cycle will provide nore
_-unlformappllcatlon of the wash |iquor, nore uniformagitation and nore

~_ani form heat tr anabeiveso tFiguire)Xa idepictsedrivel putldyr 38l inatite keRged0PEsI-
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herein, the: ”DValébéthHtﬁbl%Qe| Pevoiution of the drum, while the concentrically
| mounted pulley system comprising puileys 36 and 34 was used to
provide rotation of the movable drum at a constant speed of -about
20 . 544 revolutions per minute. . : _
keferring again to the particularly preferred apparatus = of -
Figure 1, there is shown an air circulating blower 160, preferably
of the centrifugal variety, secured by means of a support 162 to
o/ _ ‘an upper portion of peripheral wall 16 of the stationary drum 15,
25 The air circulating blower 160 is preferably poweréd 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 connecting duct 166 which conveys heated air from the heater
30 164 to an inlet opening 180 located in the per"ipheral wall 16 of
the stationary drum 15. In the apparatus : disclosed in Figures
1-3, heated air is introduced intermediate the peripheral wall 16
of stationary drum. 15 and the peripheral wall 81 of movable drum
40. The butk of the heated air introduced in this area is forced
35 to enter movable drum 40 via perforations 46 located in peripheral
wall 41, As. pointed out earlier herein, the movable drum 40 is



via the eccentrically nmounted pulley 28. Since the articles being
ndered are normal ly | ocated at or adjacent the innernpbst surface of’
peri pheral wall 41 of novable drum 40 during 5 t he | aundering cycleée, the
" heated air introduced between the stationary and novable druns Is caused
to penetrate the textiles being laundered on its way to return opening 190
| ocated in tubul ar extension 19 of statien®y drum 15. Return opening 190 -
" Is connected to a diverter valve 168 by 10 neans of connecting duct 167." -
~ Diverter valve t8gsédhtot votatesit verying speadi duringr $he playndeoing pontient i ng
+ ducts 170 and 18} ge erkad @id Beheidally rﬁd%t@&”?dlléwzw t REH@MIRE OM
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tenperature of the air bejng
~ heated air enpl 8ip8§:duln nt}st Riest aRRRIEPI ngooRpecting fugt
~continually recibiedkedt @ff bandresinsofofthe haumidr sive witidraned febms sthticrapy

@ecaused to rotate at. varying speed during the |laundering portion of the
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use -

predeterm ned | articularl
in the present ilAdewmia tqommecting \ﬂasm AR e n\E“ daermsxwlasm é"etgp‘l‘-’-éWd as

a clothes diger geedifli fn 'shéceagm TQShBﬁeﬂéVréﬂaanéEéfs' Uesebi :dfert&n,eveérve
168 Advanci ng co E\Ero | ever rom the afor rrentlon.ed stlf%altlon of

" the diverter vaV#tvg o188 s'é?f'&ﬁﬂﬁspb%l {580 f1rShn PRsftion,; fusing 4
return air duct pbétioandf athe cdycle des@riliedh hereim.n. Jihe dewmped®fiire 6f nihe air

, dUCtS 170 and 11&@%:@0&“- Vgng%etcp in connectlng duct 167 by means of a
' sensing element 173 mounted in the duct. The sensing element .

20 173, which is preferably of the thermistor type, sends a signal to
temperature controller 175 via signal ‘transmission line 174%. The
temperafure 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 Ud

25 temperature of the air being introduced into connecting duct 166.
Thus the heated air employed durmg the laundermg portion of
the cycle is continually recirculated by means of the aforemen-
- . tioned closed . loop system, . and its temperature is continuously
monitored and maintained at a predetermined level. _
30 In a particularly preferred apparatus for use in the present inven-
tion, the waéhi.ng_ma;hine 10 may aiso be employed as a clothes
dryer. This is accomplished by manipulation . of diverter valve
168. Advancing control lever 169 from the aforeméntioned first
._-pdsition 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

roduced I nto copnecti n% duct hus, 'the-*
e

‘E?/c?'éd 57 are. )



- 14 - atnosphere, the effect of advancing the diverter valve 168 to its

describgd earlier herein in conjunction with the |aundering cycle to a
non-reécircul ating vented system In the vented node of 5 operati on,
fresh air is drawn into duct 171 and routed through .the heater as before to
provide warmdry air for drying the |aundered textiles contained within.

second position:-is to convert the closed |oop recircul ati on system

‘movalkl e drum40. Simlarly, the noist ai r.Wg adrawn from stationary drum 15.. -

Jiis di scharged to the at rmsph'ere via connecting duct 170 rather than being
recir- 10 cul at a@mbéprére, Sthd 'e?féc@l&l’eaef/aﬁélﬁsatﬁe Qid’r@MbﬂWﬂerié%V‘% &?0

‘During the dryin rtlon of t h cle um 40.,is rotated

during the | aundgﬂ:ﬁb" % VRBL gB °5T3cg '°°%t'|eﬁ5’cf‘llﬁtb‘lfbﬁylsh%"
.eccentrically m)lslhsedbpdl easllelznbemlnvm eoinjursstégre withl ether ildetdesdmg | @ycle
‘herein. - Tenperatyrg ﬂﬁnt%lﬁédiaﬂﬁﬁdvéﬁted délfétglg tﬂ?t He/ | Vidhte§Y HoRe! 32! SO

.nmoni t ored ang controll ed {ﬁgé?senm enent enperature controller

175.  HoweveP, tRBeraHiNy R ag) @ctdé'awﬂumtl‘?gdt-’ﬁé Hiyiapg €guted thyowghf er
from t hat errpl oyaHedheatreg tabe befored@bi PPovileC varm ASBOTsFNGbY | diyiRg the

fterrperature cont rlQ.Hc? reg,?%,g{riﬁge{:aigga “Qsﬂ#ﬁﬁ‘eﬁg? %nd ntI%/LtP?O ﬁ@%‘f tabl e |

'set points which read{ 0 di Yior
't he | aundering arﬁbedﬂyishgalﬁy‘(‘, thgrawa foom stationaati Hyumppariendistbardess ¢o

~skilled In the arhe ﬁkﬂb@bh@i‘e Wb Veorfridting duRYer7ol 68tHary thsn a&@.ﬂgﬁ%&@“ y
.act uat ed- t, er ent 111l us-

t I y act uate i sclosed in
25 trations! Tﬁf"gaa*ﬁﬁ fqrbh‘ﬂg uf’? ﬂ}? n?j"s&!"ét‘n’!ﬂtdfégo lowet; |14
~.coarrol apparat uuning klme)V\drylngt horaion afd theecytler,e nmotabdéodnuml 0 t:be

‘exenpl ary washi '?Gtatgg(:hdsn%url ng th the launder%@sE{/élQEdb$at§|1|b§rmg'5r re5q; oﬁebe air

‘circulating blo 11ize the .
‘I'aundering porti 8Hngs thraughcthe 3ﬁcce“ﬁﬁ‘ﬁaﬁ‘/r qosatedphulley éf"d460"\‘ﬁ|bb’é'tf eet

(13.03 cubi.c net eyst)enofd@sdnm ddrfidl € hatein . Pr TeMmpePratire0 of Sthd 0a|635:s§m) _
e e st zed 188 poBut Y B CArANEL eTe i *u3R " o el "Bl et el 2By, °°°
164 enpl oyed on Sh@SIBQequmfyt mzamand dempearatude acontroilag E1%- wwemnt .
165 conprisi ng atké¢Gekiperatiire seBtetPbiliringPithe! dMPnBdeycle may differ from
that employed during. the laundering cycle. Accordingly, the
temperature controller 175 preferably has two independently
20 adjustable set points which may be preadjusted to different tem-
.~ perature levels for the Iaundéring and drying cycles.
As will be feadily apparent to those skilled in the art,
diverter valve control lever 169 may be automatically actuated:
v o rather than manually actuated, as disclosed in the present illus-
B 25 trations. - This may be accomplished utilizing solencids or similar
control apparatus.well known in the art and therefore not shown.
In the exgmp’lafy' washing machine - . described
R ‘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 permnt recirculation of the alr at rated flow. The heater
164 employed on the exemplary_machme contained a heating ele-
35 ment 165 comprising a 240 voit AC, 5200 watt, spiral wound,
nichrome coil. The temperétbre sensing element 173 comprised a



onme coil. The tenperature sensing element 173 conprised a
e stor inserted into return air duct 167. Tenperature con- troller 175
prised a [err] (-17.8 - [err] adjustable unit having a set point ‘
accuracy of 3% of range and a set point stability of 2% of span from the :
nom nal setting. A highlimt 5 snap disc-type thernostat (not
shown) having a range of [err] (204.4 - [err] was also utilized to
protect the system Referring again to Fegiges 1-3, preferred wash |IQUQD
: and rinse |iquor addition systems are disclosed. |In particular, the 10 =

wash |iquor utiltheemistor iingetted krtondetunry giorducn 167. th&m@awwes con-

prepared 11 wasR-phdiqfs! ExnbmMSed ggg%ocﬁ (a75eheny.Boe) | ujustatie GAR! od

in Fi gure 1. In a parti ?ﬁy erred (%rm of gresen
*“ invention, the ha(ymea |5§t peinti acedraqyy ofi ik rcﬁfud‘?ﬁge andr aqsetr RPNt
- anount of deterg;zgﬁ.mprraaszg igfn spahi Elomregheb onindls setﬂngnul&r hnglasmmgt gel

or liquid in faor he sef. te |y

| i ne 80 pasées 5P nhuga gg'spseuwgﬁ?ré"g{ﬂt or(né€ gééﬁmctl ngxﬁ ne féﬁ g,l}-p

"~ control val ves $R0-849°&nd28%,4 whi 2B2 &°€)i rwamealépenltﬂtisdt iton priotect ttﬁ\é si de
of wash liquor rgeedwoir 89 via connecti ng lines 96, 94 and 99. Control

val ves 20 85 and 88_are closed, at_ t ti nt the ter :
- from escaping via deRereEripg again J9 %Lh%“ Eﬁca‘?'éﬁf?\ﬁet‘ﬁ %%3}9% qGBga - _
- reservoir 89 is r@n&eavladuaemddhgopr SPstedid i c Hiscbosedane b eparticulss, the
. uppernost eng t S He id r ed into .
. the wash i ggor%ataassher SPr gﬁggésd y"&ﬁg&e‘ Yiﬁg‘& b@‘%é\/\%ﬂk\ etP'Itel gﬂag i%ev-el
| . within reservoi rPregareshdRewagh pliguen degervair r‘f‘ch'c'l‘e'\$e?d'§9??§tﬁa' ypitlus=

transmts a signphtddo nhe\/ﬁbuﬁonurol |r€fa93)thlau&lrgﬂabréﬂeaﬁ§dﬂ &ihnﬂnoflthie 105. -
Level control l er 93 sends

c vl a_.shgna tr
" close off contrd" ﬁﬁTEe'%‘éentA?'? th%nﬁytﬁtg % ggast%h iBzen lIq:'ose purrp 86
_is started to SQ:reldat&nnanedra!noumloeitdetergﬁnklwmctléw wehichnmey Bewish

l'i quor wit hiyg rg,ﬁsbw st@n§£p'owai.a@ﬁ &n %%88.5@9% %&?ﬁdx:@%ﬂ ng

the m xing cycI liquid fromthe wash i
reservoir 89 vi d‘eéBﬁYRéEtQ%g Watars g%!“asrﬂ{!’@? ling &9, Qéﬁ%ﬁsgég}‘i‘fﬂ? Hrﬁﬁ?‘d’%
wi t hdrawn back irigaldtoe 8Eseaiondettingalidennertand) domes!: valves 82, 84 and

87, which are in the open position, into the side of wash liquor
reservoir 89 via connecting lines 96, 94 and 99. Control valves
20 85 and 88 are closed at this point in time to prevent the water
from escaping via delivery lines 95 and 98. Located _within wash
liquor reservoir 89 is a level sensing probe 92 which is connected
-'at its uppermost end to a level sensor 91. The level of the liquid
introduced into the wash liquor reservoir ‘rises aiong probe 92. N
25 When the liquid level within reservoir 89 reaches a predetermined
point, level sensor 91 transmits a signal to level controller 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
- reservoir 89. -Control valves 85 and 88 remain closed durihg the
mix’hg cycle, Pump 86 withdraws liquid from the bottom of wash
liquor reservoir 89 via connecting ii:nes 99 and 97 and discharges
the liquid withdrawn. back into the .reservoir via connecting lines
35 94 and 96. - Recirculation of the liquid is carried out until such’
time as the detergent composition iS'substantiallly ~dissolved or



35 94 and 96. Recirculation of the liquid is carried out until such tingZ_ -
as the detergent- conposition is substantially dissolved or -16-. Q)
dispersed In the water. The time required will of coursevary, depending
upon such variables as the solubility characteristics of .the particul ar -
~detergent conposition.enployed, the concentration of det ergent conposition,

the tenperature of the incomng water 5- and like. To mnimze the m xing

timey it is generally preferred to design Lheg quU|d recirculation loop to
‘maxi m~ze the turbul ence, of flow during recirculation. As will be-explained

-:jn greater det ﬁl I dispeeeéu lectthsrmae‘rh tTRe etime| reyulIFred Gﬁilledfpg&ﬁﬂésva%
- description, the e S arried out wt ut -
the addition of h a?grg%ép ﬂﬂgﬂag%%gt\%%labqéé)ca%n?n él%é'ubq—ioﬁﬁ %5? Hticeng
‘dat e has denon- st'?'%ltwttchéi!'|qetﬁssgﬁnspapp§lt19nefempémf@.t the ommnltraﬂmv
and rinse |iquor bﬁrﬂlﬁé éﬁte%oﬁﬁosﬂlﬁnhe thé Nefhprature of[ﬁ‘[er ]m@cfmlhgg%'i:ert 0
maxi m ze the genef | és gl.d 5’}/ ‘21? Bvesent roces ﬁ% chi eve
‘this objectiv® whBfi lt & mipiize thegmixing (515'5) ot ‘§; ‘grsterally) Brefererd i ng
the laundering cytd. ejesagmetﬂer liguaha=zcincglationt [¢omwitosmaximizetthebeurliulehgeed

-on the incom ng \A@{:Q[o“ﬁmli,yg 'HeFﬁ-ch%tﬁi?-Fure that the tenperature of the
-rnconm ng water does nqgt fal err], even during cold weat her

conditions. 20 - As will rR%G"Blﬂ'“%‘ar'Pl greater «jotail iy é‘P%ﬂ-‘Wé‘P? with| the
ahrmunt of Wazh lleuﬂlimgs pHeiférreed ghocesy dééﬁ'xﬂ‘menihd g&w&aht nﬁhrt].ﬁfdé? il
en conpare aunder.i ng_ proc AcC t he net ho
of" appl yi ng 1 \Agg#ﬁ qﬁ’s& k’S f%'e”?%x?"l' etbéh? '?ﬂc:% 'P8d° f2thEneRHh v
effective in of devia beptiogiel elemeab I65n- Fwemralé%perm taaddte daspdermen-
distribution, espgglated YthaW”ﬁ”ts gehxranaﬂlmﬁe&wtthsﬁﬁ] ae@%b éa.gw\ s@r e
utilized. One par ICUI\%EE% Fre erred ach og;' ective
has been to appl y‘FH%" eFayiTss By nethe &nog Af gh pre%% e 9§phig) erﬂ'oi%l e
'100 as the novabl magimize 4@he otbehesits Daffordiedt ey wetsd br'qsﬁm gmekesst | ore 30
step control Iv d n 8 n 7
are opened. Vgs.gh 'gg?a@\%%&g &rtﬁlﬁiaﬁ‘}% t@%‘rﬁ%e@@r?& é@%‘yéﬁggﬁs%og gurrp
86 and i's conveyeﬂ"l?loé{eﬁl QHY‘UI'Q; the ilpupgeringe cycle, a water preheating unit
: (not shown) may be utilized on the incoming water supply line to

_ ensure . that the temperatuie of the incoming water does not fall
below 25°C, even during cold weather conditions.
- 20 5 As pointed out earlier herein, a relatively small amount of
- wash liquor is' utilized during the present Iaundering process
when compared to prior art laundering processes. Accordingly,
’ the method of applylng the wash liquor to the textiles to be
"\_/ ' _Iaundered must be highly effective in order to pr_'dee substan-
25 tially even and complete distribution, especially when very
reduced quantities of wash liquor are utilized. One particularly
preferred means of accomphshmg this objectlve has been to apply
the wash: liquor by means of a high pressure spray nozzle 100 as
- the movable drum 40 rotates. During the wash liquor application
30 step control valves 82 and 88 are closed. and control valves 84, 85
and 87 are opened. Wash liquor 230 is withdrawn from reservoir
89 by means of pump 86 and is conveyed via flexible delivery line
- 95 to high pressure spray nozzle 100 which, in the illustrated
- embodiment, ' is mounted in the. tubular-shaped extension 19 of
35 stationary drum 15. - A small amount of wash liquor is also per-
‘mitted to flow through valve 84 and delivery line 96 back into




. articles against “perip

. rotation is redqﬁ
' concentrlcalpy

hi gh pressure spray nozzle 100 which, in the illustrated embodinent,
ounted i n the. t ubul ar - shaped extension 19 of 35 stationary drum 15.
A snall anount of wash liquor is also per- mtted to flow through val ve 84
and déllvery l'ine 96 back into - 17 - reservoir 89 to provide sone’
recircul ati on and m xing during the wash |iquor application cycle. As can
be seen from Figure 3, which is a sinplified dianmetral cross-section taken

. through spray nozzle 100 and the axis of .rpgation 300 of novable drum 4077

high 5 = pressure nozzle 100 is located at approxi mately the 8 o clock\:f :
position and a w.nbs.t-mil lty ial-mde mmnedlawmsan@f ..nms;[) %30 i s
targeted to strikeqpﬁ her al vva'é L,gad b é:k lJI’ 42, ofart drum
40 which, in th&ashy Jiq4er; aRPUR) ?%t% RS Ve e Yo I"E'BU BHE dekwi se

orientation, at wipgphoisi pasimplified: diametrap’ quoes-ksnglgnt taken Ithrwgharsnrey
distribute the taybid ¢80 t&:&@héaémgeéfe%?d{m{ 300 of aiowbmofremu amgnt the

" periphery of the novable d ? he text.il are _initial

l.ow speed S3vi a PTESERTH rQZA ‘Fy‘?ﬂ)uﬁt e'&‘:%tFF've?’r ﬁLﬂF’I"@T“ﬁe'Wb%Ise ‘EfFlPﬁMO | s

~ thereafter ‘accelpositidrd anat adsddystantiaﬂgt flat Alfay-shapetesprdy \WEnwash lIRyuos6 t 0

a speed which ig35ufdi tgtgsﬁgdt % "rkd %r%ﬁﬁ%li’"dty a»w B3R Xl 51 e ut ed

uor p i's
i nitiated whil e thee movabig cdrum e“%eWﬂl%{'gal lnstthperli“p#@ﬁtﬁd wabérates Howksver
after several r%eém%qns aOkouierbBloRkiisMof ontatien 2t SPSAskiRbteddy UtRe 2
03/ transferrl ng the. input dI’IVI ng force from
§19Rn pul l ey 36 back to eccentrically nounted
driven pulley 38. 'Illmeosﬂelwem dixtetbute thet dextiles Ml laundoaed Substameut

. \/
each revol utiong ﬁIIWWﬁ‘HrﬁuWéﬁBtﬁoth&%émyeo?%fé hﬁ%amé Wrﬂrnt 3§, dem to

be carried by |i vanes 47 to r oxi mat

position, at Wmteﬁtilﬂﬁ nere h&yitivlyq twnk 3F‘I afnalPvs réaﬁﬁer |V|5?1ereﬁFe'§MF‘Fa‘W1 and

" pass through t henguHtet aditivah | puiidyatas. fanbﬁmoeﬂ'\.ﬁrpﬂwyls)thdmhtdrl actdlerr30 on

their retury,to Lhg ROtLatalriLlif, iUk ehlobligy 4 Y34 At GRRAY 2t US

the drum ation n-a coun kKw se di
has al so been | dar riafficient to hold the substantially uniformly dxstrlbuted

articles against peripheral wall 41, The wash llquor apphcatlon"
step is initiated while the articles are held against peripheral wall
41, However, after several revolutions of movable drum 40, the
- 20 speed' of drum rotatiorl' is reduced: by transferring the _input
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 ui

25 vanes 47 to approximately the 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 liquor 230 on '
their 'retur_-n“to the bottom of the drum. *

While in the illustrated epparatus =~ 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.



that the drum may, if desired, be rotated in a clockw se direc- tion. In__~
~the latter. case.the textiles which fall away from the peripheral wall 4
at app$OX|nater the: 11 o' clock position still pass through the fan-sha
spray -of wash liquor 230 on their 35 return to the bottomof ‘the drum
“The wash |iquor application step is carried out until all or a
predet erm ned anount of the wash |iquor confained in reservoir 89 has been
‘appli.ed to the textiles bei ng Iaundered =T~ quantity of wash li quor

-appl ied for a gi ven launder.i t‘ var n on, such
factors as the quant iﬁ‘f-d‘f +e59F¥ ﬁdcﬁ °f'af1 e e&agfﬁé trrgf‘gﬁ aﬂ' ot
‘construction, angretetergiihed yapmuamcbﬂ theiwash Hquor |conthingd iasressrwoiruBdy

described in the n%%csemnymﬂedi%améote%@@se%%.ﬁg%srahheuéw fmeaushﬁtwsh
liquor applicati %I;[ ste ras been ¢ et ed, ,eve

‘quantities of. 10°Tw¥8f| I'GHBF IR I'ﬁch e ghan ﬂBH“dFHQQMé!E%I |"th0|”3?'¥'
substanti al | § evelepgndirdy caopgr eswdlty flictdrsi st ¢He oquantibe dfoxtektits wing

3t but on, “we e sl WEter s O egRRrutloh P B 08 350e and e

with the novabl e'@N%In?ﬁLGOHeEﬁgmﬂi afphers awaIVyd@ttqsﬂcpfaj'an@er actampanying
bet ween each st agRtiifed! d:ﬁa&esaedagdﬁusdnas tCWIQ&lTDilﬁ:t a&ash[ qrddort Bgmxegﬁsﬁ

-prior to each sta wa i cation. ar | r
.ﬁozzl es may be er‘?g?%y&as EF‘B?H El'eg 5e"cﬁ"§c‘1'(§'§etg1ﬁes'ﬁl¥ tnz';i’l“a“?'t"’s o
confi gurationgof wash BQuospridhimdbel imvedbiosppthey edshnligher dsesgtdstegtiabdghi ng
mechi ne descri begg ?flr%ﬁ&rco%@féw d«st'rﬂout%é”oh‘ib”ﬁ{e tehiles Jgein v-suﬁape q

irgegularly-sha orifice 4 I ntersection
gr. Sove 410 havi nge%Fﬁdl e toR Rresnnt éa‘['éqqrf"%fp"&ﬁﬁ%m mat el y 450 ext endi ng
‘across the nozzle's e Fuptiteraetthafce \distribition, %shpaas«ageum:c%mnpmsyl ng

through its |ongi tug%,praéd aXItSin ég‘ngaqsgtag%gCtdvﬁna{dﬁev'n%Wagfe L 55508

nozzle 100 is ge di scl 0s I ew taEen a o
view | i-ne 5-35is nmmmarulv Fitgpped HndrT nesmat@dmﬁtwm leagh oftaghcto allow the

af orenent i oned giypRfas? 1 %l@%?{toﬁ‘écﬂ‘?tﬁbuté) tRémsel s lsr.em fo e%én"?ﬁ»?‘ér ed
at the face 30 4 Owgshthguonroéélp lcatlon. cglmﬂg}_'%r L1e t:&le spr'ahye n%%% es maeCe
430 was - .
| ' be employed. |
Flgures 4 and 5. disclose the mternal conﬁguratlon of the
20 .spray nozzle 100 employed in the exemplary washing machine
' ‘described éarlier herein., In particd!ar, an
_ irregulariy~-shaped orifice 400 is- formed by intersection of a
V-shaped groove 410 having an included angle ¢ of approximately
45° extending across the nozzle's face 430 and- a cylindrical
- 25 passageway 420 passing throuéh its Iorigitudinal axis. A cross-
ST sectional view of this exemplary nozzle 100 is generally disclosed
. in Flgure 4, and an end view taken along view.line 5-5 is shown
in Flgure 5. The maximum width W of the aforementioned groove
410 was approximately 0.075" (0.19 cm.), as measured at the face
30 430 of the nozzle. The diameter D2 of the nozzle face 430 was
approximately 0.40" (1.02 cm.). The diameter Dl of_ passageway
420 was approximately 0,125" (0.32 cm.) along its length, con-
verging at an included angle _s'of_ approximately 120° adjacent the
- nozzle face 430. |Intersection of gréove 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 a



~_earlier here

approxi mately 0.40" (1.02 cm). The dianeter D of passageway 420 was

.o;‘leﬁBte|y 0.125" (0.32 cm) along its length, con- verging at an

i fded angle [err] of approximately [err] adjacent the nozzle face 430.

- cfsection of groove 410 and passagevay 420 35 produced the irregularly
shaped orifice 400 generally shown in Figure 5. Wash liquor was fed by

means of a punp 86 having a .-19- rated capacity of 500 gal |l ons per hour

at 7 psi connected to nozzle 100 via.a 1/4%¢(0.635 cm) dianmeter flexibl&

delivery line 95.. The nozzle 100 was | nstal I ed In tubul ar. shaped ext ensi®n

-':f 19 at apprlC()X' mat pheedt k@p &:: Cbﬁcmgc?lmn pUrt tholuirs atprapsdr esritietted Otd
- as to strike peri ) m 40, .. as
- -general | y. shown P&zﬁ?a{ﬂo éa T’)r]lﬂn Sé%#é%ﬁ?ﬁ#ﬁ%%ﬁ“ggw&e

~viewed fromits 9%.onfT hnahbzaledbﬂﬂ Was| instptied i ing tubylase shapesliraxtensipe 9.

particul arly preferspioRpidien %evvsdicnbtﬂueés:aaﬁl W §@n sppsm{na&ahl 5&t i on
means, e.g.,_ 10 atom ze

' Whi r.oduce,.a ,Si m ti
wash i quor ﬁhroﬁﬁﬁﬁuftrﬂ%% Qeé'}(‘?h?'@im ‘1’?}' b‘B nBﬁ?"éd"’a'La" dgt ‘@2’3‘ ?3’
acconpanyi ng det%0) a3 peneelly dhswni mllagurea:y b@rﬂnplroyaattbnmvws aqiealted

success. After t 0 e fo% npl eted, pre- 15
ferably nechani cg cgﬁgrég)whgg g'ep ﬁ:fnﬁﬁ ?Sﬁ rotating novabl e 3
drum 40 at relati veW'leoﬁ\Péﬁ)Eéﬂ ﬁiﬁtibe@ﬁafmﬂ%t?é?& |al E%"%-F'ﬁg‘Yl poefesred are

. continually Iiftgpdekea \@nﬁssﬂm@@ﬁua ﬁnm.mnottherramahbﬁoaruam@d ecgused
to mechanic Hﬁy tuml e bac nt ed out

stoiagrs. T MOTIGREPcs 2 SimieR: aiatnubiom, af Wash I HuSE oog
of rotation of tthroughablte tie utextillest e obghdanndered , r @soldescobedf inhdher ungy

_This is acconpli g aﬁ@%pdadg.aged@aﬂb.ansr@esgedwﬁ}; dodc!RRPbd RefBISHEE WiehY

- driving the nov

- 40 via eccentri.c nmount driven pulley 28,
~In a particul arl % leF¥FGe8& - enbodi ment 25 - of the invention, the direction
of rotation of novablagtel thedWash nquorsaﬁblsﬂtmlhasl treentd:mmlgtenu driee -

et es"Ba T il oA A R S
t he movable drum 40 at re!atxvely low speed such that the textiles.
being laundered are contmually lifted by vanes 47 secured within
the movable drum and caused to mechamcally tumble back toward
'the bottom of the drum. As ponnted out earlier herein, the
20 tumbl:ng action ls accentuated by varymg the speed of rotation of
‘the movable drum 50 throughout each revolution of the drum.
This is accompllshed in  the machme embodlment disclosed in -
Figure 1 by drivmg the movable drum 40 via eccentncally

mounted driven pulley 28. In ‘a partlcularly preferred embodiment U'

.25 of the invention, the dlrection of rotation of movable drum 40 is
reversed several times throughout the laundermg cycie. This
provides more thorough mechanlcai agntatlon of the textiles bemg'
laundered and hence, more unlform heat transfer throughout the
textiles. In addltlon it minimizes the tendency of textiles,

30 partlcularly long and thin appendages on textlles, e.g., sleeves
~ on shirts, from becommg knotted up. )

Heat energy is preferably supplied to _t_he textiles being

'la_under‘ed during the aforementioned: méchanical’ agitation process.

. In t'he machine disclosed in thure 1 thla is accom-

35 phshed by recurculatlng moist humld air through heater 164 using

| air handling blower 160. Preferred air temperature ranges and



textiles. In addition, it mnimzes the tendency of textiles, 30 o
particularly long and thin appendages on textiles, e.g., sleeves on shifTg,» -
from beconing knotted up. Heat energy is preferably supplied to the '
texti’es being | aundered during the aforenentioned nmechani cal agitation
process. In the machine disclosed in Figure 1 this is accom 35
plished by recirculating noist humd air through heater 164 using air
“handiing bl ower 160. Preferred air tenperature ranges and 20 cycle
‘times are specified in the acconpanying det?di Ted process description.

Following the aj.cal d/ aor .enefgy._application phase of the

| aundering pr ocegg&gt Eg‘?e[%exata}lgl 5§eﬁ'§ﬁet%tai'ﬁegf‘g acﬁﬁons)ﬁﬁnr’('?ﬂegﬁ&) | PTAFeSA 40
‘are rinsed with deseripddome rinse |iquor 240, which in a particularly
preferred enbodi nent pgR&Niries | icallNhSqt & S | &3 o] ter
supply line 80 vis contfr giadg\r/a?\?/ée %E%T'gﬂl igﬁg{)%neﬂggo %'gerrr#}{ %%ﬁ"?@aér%y“ of
‘rinse water to nBUEH LTdMiM 40 vi a 1auBdeRiNg RACLSES.y thentextilgs agentained

‘applicator 1® nwithie 10 movghiki datumr 400276 erihdddi with Sen PEQI&ILED IFinse
mounted in the t r a Xt engi f.stati.onary dru 15, pli-
Hﬁﬁ'&a 2, Rﬁﬂ‘:ﬁ i §bggﬁt}%lf'gﬁl.yprpg?gg?r@dg;ﬁ-"ﬁ&”%ﬁ'}’i ec‘ég'ch as

‘cator nozzle 120 need not, hovever, |
fhat utilized toPHSES yWwake | Tdisris swpliede fromewstemdiupplyi tioner 80 svia

~enployed in novakdritror vaIVED 88l UihiRB {shBpéndts Qo lBerni®!ddIRR O of Pihdar ﬁﬁﬁﬂl
| aundering cycle gﬁ Jab beltl.eve t hat th@igﬁrtlcul ar. manner .of applying the
rinse liquor to Ph&ERNe S ¢ B¥ip clexbln, A8livarys ligei #1¢and 1paplicator
manner of apk¥ yi negaieiel 20ashApptjicator Aczziedi2nyliy, alshepréfesablyi enowntemyinbe

" added by any of gRveusuldreamapkg! b QWA | e , Ouqpis i f€CT into
-2Q stationary drum 15 via npori f’idcég Yari:\ p‘gr T"Eh%‘?g n\?\g’fl d'i%'g irﬁe t'b}elpﬁli | es:
bei ng | aunder ed 8T pPRAALE abd) needninot: PWeErebRani bigh apressurenseitay ng
both the rinse |nepzte adf Bsothatndtilizedr taupply Cesh 1idldre | BeBseehadd ¥

Soet ok o von SRR B Rl I MRl MR o s
energy appl i®at i RRTtjsinaRf she t presentinidenidegingy clyele.t lik idi beldeverh thiatr theat i on
- of novable - particular manner of applying the rinse liquor to the laundered '
] textiles is much less critical ‘than the manner of applying the
wash liquor. Accordingly, the rinse liquor may be added by any -
-of several means well known .in the art, 'e.g..- directly into
.20 s_tationary drum 15 via an orifice in péripheral wall 16,
The textiles being laundered are pfeferably suﬁiected to
. _ _ mechanical agitation during both the rinse liquor addition and the
- - rinse cytles. This is preferably done by rotating movable drum
40 at relatively low speéd via eccentriéally ‘mounted driven puliley
25 28. As with the mechanical energy and heat energy application
" phase_of the !aunderin_g cycle, the direction of rotation of movable
drum 40 is preferably changed several times during the rinse
~cycle to ensure_moré uniform rinsing. .
In a particularly preferred mode of operation, 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 rémove the r:inse' water from
movable drum 40 during the initial rinse cycles without resorting
o to high speed 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 cyclés minimizes



re nore uniformrinsing. In a particularly preferred node of
?II on, several relatively 30 short rinse cycles are enployed to renbve
- the Loosened soil and detergent fromthe textiles being |aundered. It is
bel i eved preferable to renove the rinse water from novable drum 40 duri ng
the initial rinse cycl-es without resorting to high speed centrifugation,
- l.e., high speed rotation of novable 35 -dpum 40. Wile not w shing tQ_,be
bound, it is believed that avoidance of centrifugation during the early ~
rinse cycles m rehei elea'\ce of ?bdepbﬂtmbaauwmdecbéeﬁ%sﬂﬂtpntj‘eswﬁelﬂae@elggl s
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. clear from ures is renoved
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' (rjerm\éed from st aﬁ%o?g[ ybglragg,,15f,.§,9,_ at,-,hr.aygéugfraldf ma@aﬁsda iorandl 2y rifwenlsf of
i scharge pu romwhence it i refera e e
~ desi redg I guﬁrywam phieh isr. "?/"E?Yeti f?-pvpg\gvaé% %(r)'u%aéﬁ e'tté’%% {BS’n %E%
. enpl oyed in conjoembli oenmﬂlgatioe isaultinatehy msdsfr@esétamwedemm 15 If
. desired, SUC& ad "t°h§§ P%& 9&1&&{:0@:"95 mhéarish6f WiddHarge P\@hp o doarrurer ed

.. 'by conventi orfal t1on (-not- shown) "-or, via gressure spray nozzle - |
- 100. In the |atwb¢n¢mst am @refenably rcomyeyed et@omfd Feservoirs 90 may: be \o/

. enployed.. The di SChlamenQEl theﬁﬂryeadottiles besveanioms stypey, begconfalutied, -
as by dellvery i 98 and _contr 0 W Ye[¥eTs I ng

.. system Dependi n§°nfg ?fst'hg‘axatrhf‘r emcﬁng%e ad otn?l\‘/'tégﬁog w:t‘ﬂaﬁhe (IaS| r-er?iptl) e to

~flush the vvash Ipcpnelssrdsecmbed sereinch WAt éPSlﬁFq’ors't‘@"l ﬂ?i’ﬁﬁ‘[ﬁ?l e hiee :

addi tive intg the Leser¥dithe Im.aega)seh@ dauAdeyed ey | bormgeritiohal egeavioy I
W th water and reC|rcuIat|ngthe sol utio ,
: ' addmon (not”s own) or vna pressure spray nozzle 100 In the

@TAO is preferably changed' several ‘times during the rinse cycle to
;

Iatter instance, one or more secondary reservoirs 90 may be
employed,. The dlscharge of these secondary reservolrs may be
connected, as by dellvery lme 98 and control valve 88, to the
20 wash liquor mxxmg system. . SR _
Dependmg upon the nature of the addltlve it may be desir-
‘able to flush the wash hquor reservonr 89 wnth water prior to
introducmg the addltnve mto the reservmr. ThIS may be done by
reftllmg the reservoar wnth water and rec:rculatmg ‘the solution \/--
25 via pump 86 prior to dxscharglng it into. one of the rinse cycles. '
 After wash Ilquor reservonr 89 has been flushed control valve €8
| may be opened to permlt dehvery of an addltnve from reservoir 90
to the wash lxquor reservoar via pump 86.. When a predetermlned'
quantity of the addmve has been transferred to wash liquor
36. reservoir 89, a water dxlutlon cycle may, if desired, be carried
out in a manner similar to that employed for mixing the wash
liquor, i.e., water from the supply Ilne is ‘added to reservoir §9,
“control valves 82, 85 and 88 are ctosed "and the additive solution
is recirculated via pump 86 to the wash I|quor reservoir 89 until
35 such time as the additive is rea_dy for .applicatlon to the articles
being...laundered-;- Application of the mixed additive solution may



openeq,to pernmt delivery of an additive fronrreservorr 90 to the was

| i quor. reservoir via punp 86.. Wien a predeterni ned quantrty of the
addi ti ve has been transferred to wash liquor 30 reservoir 89, a water
dilution cycle may, if desired, be carried out in a manner simlar to that
enpl gyed for m xing the wash liquor, |.e. .. ygter fromthe supply line is
“addedto reservoir 89, control valves 82,.85 and 88 are closed, and the
addi tive sol ut i onthlepedfeér rwlcat-ﬁddet rwmwg%rreo ot-hﬁmw%h {He.qwrrser %?EFe&O' r

89 1 d ea
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enpl oyed for _the
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congect i ng duct - goéition A diUGHe@nvEr\ﬁegLnggU ﬁe%tt&G?neshtG%heQOt Beadrevgrlxml to
t t e irc e roy
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stigti onary drum Fgedetermined ntegiplesaturei byc beatart i164), dimduldted. thésugh Ithebe
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" .operated at low s a eccentri - nount riven
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t he present invention are adaptéd
textiles, herei n&pth¥r mognged edrwsnagu!!nn ?&oﬂm@'@u@dtfheauahuengngypreodess"

provide more uniform air flow and heat transfer through the

25 via punp 86 prior to discharging. It into. one of the rinse cycles. ;f'~
After wash |iquar reservoir 89 has been flushed, control valve 88 may--

laundered and rmsed textr!es contamed therein.
PREFERRED PROCESS

20 _ The detergent compositlons and wash 11quors of the present
1nvent10n are adapted for use in a process for laundering textiles,
hereinafter referred to as the ' concentrated laundering process". |
The process utili;ea quantities of an aqueous liquid wash liquor

\‘/ : in the wash step ranging from,'at least, just enough to be
' ' 25 substantlally evenly and completely distributed onto all portions
of the textiles to, at most, 5 times the dry we1ght of the textiles
to be. laundered. The quantities of wash liquor are applied to the
textlles durlng the wash step. It is essent1a1 that the wash
| liquor be substant1a11y evenly and completely distributed onto
30 the textiles. 1In the final step or steps of the process the

textlles are rinsed with water to remove both the soil and
_detergent composition.

_ The qiantities of wash liquor that can be used in th/"wash
step range from at least, just enough to be substantiaily
35 evenly and completely distributed onto all portions of the textiles

to, at most, 5 times the dry ‘weight of the textlles to be
laundered. The quantities of wash liquor in the range of the
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QUANTI TI ES OF V\Q@#&&LQQQR Also, with quantltles of ‘wash liquor exceedmg the -
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35

absorptlon capacity of the textlles, though poss:ble, it is not
essential that the preferred apparatus be utxhzed
MORE PREFERRED QUANTITIES OF WASH LIQUOR

Therefore, in a more preferred mode of ‘operation the quant:.ty of
' wash liquor that can be used in the wash step ranges from about

just enough to be substantlally evenly and completely distributed

onto all portions of the textiles te' at mosf none or minimal '

amounts of wash liquor in excess of the absorption capacity of the

textiles. With such quantities there is at most minimal amounts of .

"free" wash liguor. Thus, essentxally all of the wash hquor and,
therefore, ‘essentially all of the detergent composnt:on contained in
the wash liquor, will be in intimate contact with the textiles
throughout the 'yvash step. This permits the application of a

substantial amount of mechanical agitation to the textiles during

the wash step, as discussed below, without any eversudsing.
Surprisingly, numerous other benefits are obtained when the

quantities of wash liquor of this mor_e'p'refer'red ‘mode+of operation are
utilized. For example, since essentially all of the detergent

composition is in intimate contact with the text’il:es, the-_ detergent
composition is being utilized extremely efficiently. Also, there is



20 - Therefore, in a nore preferred node of operation the quantity of
-wash |iquor that. can be used in the wash step ranges from about Just enou
to be substantially evenly and conpletely distributed onto all portions o
the téxtiles to, at nost, none or mnimal amounts of wash |iquor in excess
of the absorption capacity of the 25 textiles. Wth such gquantities there
‘s at _nost m ni mal anounts of "free" wash liquor. Thus, essentially all of
:the wash liquor and, therefore, essentiallyypll of the detergent
“conposition contained in the wash l'iquor, wll be in i.ntimate contact with
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5 times the dry SBflgrmealt o ieN: pf dbe (995o6T dAa ar e amRbAIEEsst char
-.additional soil pesiion utitizédew of the cost of the additional detergent

.com positioggutilized., greféorpe& oedlgwr ﬁierthgﬂq&[m?w g?ruash fiquor

quantity of wash Ilquor 1 e us
j ust enough to béh%’umﬂahel ﬁﬁW inythe y'\fcmhd StQmpEef"@Fy di st rlpﬁﬁt%‘wl@ﬁt 80t he

_tex- - be substantially evenly and completely distributed onto the tex-

- tiles to -2} times the dry weight of the textiles. and

preferably from. - - 3/4 to 1} times the dry weight of the

20 .-textiles.' These ranges provide the most efficient use of a deter-

: gent composition. That is to say, in these ranges, for a given

quantity of detergent composition, there is- the most soil. removal

: o and least soil redeposition. Surprisingly, the addition of more

i \_/ : water to the wash liquor, i.e.,. diluting the wash liquor, so as to

25 exceed this upper limit, results in less soil removal -ﬂ;om the

" textiles and more soil redeposition. Also, with _this preferred

limit, contact dyeing is minimized. Contact dyeing is the transfer

~ of dye from the surface of one textile directly to that of another.

These pf'eferred ranges can also vary deéending on the nature of

30- 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%,
preferably. from 858 to - 99.5%8 and most preferably
35 from 95% to - 98.7% of water and from 1,000 ppm

to _600,000' ppm, preferably from 5,000 ppm to



'@es to [err] times the dry weight of the textiles. and preferably
om 3/4 to - Jerr] tinmes the dry weight of the 20 textiles. These
ranges provide the nost efficient use of a deter- gent conposition. That

is to say, in these ranges, for a given quantity of detergent corrp05|t|on -
there is the nost soil. renmoval and | east soil redeposition. Surprisingly, °
the addition of nmore water to the wash liquor, i.e., diluting the wash

liquor, so as to 25 exceed this upper liggt. results in less soil r eno\

from the textiles and nore soil redeposition. Also, with this preferrec

limt, contact gephhe ;sp°m ﬁamo%edpré?emmvt febri Ng. i-S13,beo tgmAser of dye

fromthe surface. of one

preferred range§°'@8ﬂ Bpg‘o%a?ygﬁ'@ﬁrgﬁ'gf %’"ﬁ?sftﬁ%"’nat%s jAugs_ conggntra=
textiles, soil tigpesof wdEterdentelcompdsitiongdredowonposi 11,600 | pE®| ‘sesuill in

. detergent Corrpos':‘uﬁétgﬂtlfaﬂg%gtédw$‘em€b‘§| Wﬂh’e%iﬁ?%r‘/@%‘ﬂobb%r 000

contains fro re era 5% to

99. 5% and nbst PPBf &oahof 95°V'Iq°orﬁ”ff'c'e"t 93 qnal eXgét ™% dPSMth%md
from 1 Oﬂ@dmm tf more dElrd¥it mbmposi’tﬁs‘rer alHowdvieprn in absolatd00

ppmto - R to

50, 000 ppm of a ggﬁtﬁggorﬁgg%@sésﬂ%ﬁ{/\goﬁﬁ'm Egér%mc%%ocuetntﬂ}% %[ngrgggg}c-)f : .
- detergent conpodetergﬁnbemWPOSltlon ,000 pRM? geams tPem kilgpsemnof avesh | ess
soi | removal frRayt heas exdijiz&s rfé?@lrﬁb.ﬁ\éewﬁgﬁ BQQ 5efer§’pl!’6 the a;gtw& gMt de

- sufficient addlt onal bene t to ustl e addit. ent
.. conposi ti ont® textiless o 4h! sﬁ.eP ”‘pﬁ% \ﬁﬂgﬂf%aqUorﬂTgﬁ rt"?;‘u n
from about fivealgscﬂcme (ﬁmdﬁtemgedetergapbscammsltion in the2@éashr digpugreris )

kil ogram of vvaﬁtb"{ oad. QHJ«% egd her egg drifns V\géem,gf'@ggla,;‘e%egéshologge dry .

wei ght 10 of t textiles Ss ot herw'se er ab the
absol ut e anount Hewevert er thentmesimRysferabie | fetergefh s ROPPRRiLion; geyqlgmare
10 ]gr amg | te odet e?empgrgéﬁedﬁnltk bhogl\s/enu@ierrgaﬁg %lmséﬁmemmmm nodt
‘ gcrateereggnt cbsnpo§'|9?"l'q nB £ oPeRTe ltg%n tﬁe §in I?% 03 d %‘e %Q?Q%&P (;ewvf/gsh
| i quor of the pmesbntmqneve:mngntnaged tnan the wash liquor utllszed in the -
converiticnal automatic home-type top loader washing machines,
although similar quantities of detergent compositioh é_re- used.
The deter'gént- composition can contain all of the standard
.20 ingredients of detergent COmpositions; i.e., detergent surfactants
and detergency builders. - Suitable ingredients include those set
forth in- U.S. Patents 3,936,537, Baskerville et al, February 3,
1976; 3,664,961, Norris, May 23, 1972; 3,919,678, Laughlin et al, .
_ December 30, 1975; 4,222,905, Cockrell, September 16, 1980; and = \/
25 4,239,659, Murphy, December 16, 1980, o
The wash liquor should preferably contain from 400
ppm to ' 150,0_00 ppm, more 'pr‘eferably from © 1,500 ppm
. to 10,000 ppm of detergent surfactant and, in absolute
30 terms, preferably from - 1 gram .to - ‘45 grams per
kilogram of wash load. The wash liquor  should also contain
preferably from 0 ppm to : 100,000 ppm, more preferably
from 1,000 ppm to - 54,000 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

t o that of, apother. These —



“al

‘much nore concentrated tnan the wash liquor utilized in the conventional
automati c hone-type top | oader washi ng machi nes, although simlar

quant’ |{t\ i-es of detergent conposition are used. The ‘detergent conposi ti on@

cont ain all of the standard 20 ingredients of -detergent conpositions,

i “detergent surfactants and detergency builders. Suitable ingredie

i ncI ude those set forth in U S Patents 3,936,537, Baskerville et al,

Febr&jy 3, 1976; 3,664,961, Norris, My 23 1972; 3,919,678, Laughlin et
cenber 30, 1975; 4,222,905, Oockrell‘ GSé‘pten‘ner 16, 1980; 1E;md 25

4,239, 659, Mirphy cenb sh |i shoul d_preferably

contain from dmaﬂqueagbiﬁﬁ]c{fowa&r "I{}%Bé,,‘ya ﬂ?arﬁ&egs (FoRLER iS| ot aEm

1,500 ppmto criticyl08s ppna oéordamiogﬁahtwashfacams. arﬁhntabieahboéngeat:%o

.terms, preferabl kur"t‘%nts and d@t%' F%gt Builders f045zf| rg &18%%@1 of

a era

wash | oad. The wash a g contain %/9 ppm
.100, 000 ppm rmré“pF'é?e a fypﬂeﬁﬁ? 1¢ited Wﬂ?‘!iBte'Y hergjnbe "Bpm ?)'heawaSh
det ergency bsi | derqumrd cann aiss oboritain etﬁm-gamceffalﬁowthéf'mthan deter§@ngy ans

" to 50 35 g |t . should be.not dt,at :
~anot her benefit o e t:oénncéé)"te% %ﬁg‘ﬁ gqlf vl o ﬁog nogganic. Falts dny e
~26- small quant |thPeS'a§|F liguer ist fII'QHZed \Na@epplnaminess ct50,000 psmnandas

.critical as in ammmyommmsh Progess ppmoUlot abl € dghed@ergé)ﬁurffxﬁgants
and detergency buil ders for _use ?Ré'el n are dj sclosed inth tents

‘cited i medi at el PTRETEEALENZYDES TFY Mg, hgrein |3rg, Selected of o contain.
| nor gani ¢ sall@s ot her -t han qeoteasesc\enipiasecnad mixtures thecedfl carle sevel e

el fol
1552000 pp”m°233”'r??e?era 4 PSSEnL R thkyn albe, grom 0 %oliend oo,

The preferred endyf®d PRS- B§Efelﬁ'éPB/i frem & sP@l“bé?ed frohasﬂg ppm. The level

'pL ot eaSESI anyl aMSpmdaS‘EstHéﬁhttheltﬁ@fwas'Fhﬁqheb‘eilsbﬁ'fonfOZA{H% Mrﬂ@@fﬂkrl n

‘the was i quor iy p 3, 000 p fera .Om

1,500 ppm The Ié@% @gnlg'rﬁ'l g]aggs pr esén CL Rrefee 'f‘i"brﬂ -§3

Anson Units per AAbILEAt. /L.) @3 A.U IL.1 'th\ IEIvéLofaamelpseS epralsélyt finom

0.03 the wash liquor is from - 0 Amylase Units/liter of wash liquor
to + 26,000 Amylase Units/liter of wash liquor and preferabily
from 200 Amylase Units/liter of wash liquor to . - 13,000

_ Amylase Units/liter of wash liquor wherein Amylase Units are as
20 defined in U.K. Patent 1,275,301 Desforges (Published' May 24;

1972). o : 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 levéls in

— - the wash liquor are from 0 ppm_to . 2,000 pptﬁ-, preferably
' 25 from 20 ppm to - 1,000 ppm and most preferably from

- 50 ppm to - 750 ppm of available chlorine when a

chlorine bleach is utilized and. from 0 ppm to 1,500

ppm, preferably from 50 ppm fo R - 750 ppm and most

_ preferably from . 100 ppm to S00 ppm when an oxygen
30  bleach-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 has been generally observed that supehor cleaning can
be achieved in the concentrated laundering process without the



%t“f/‘ A U / L to 0.7 AU IL. The level of anylases present in the'_ :

h. liquor Is from 0 Anylase Units/liter of wash liquor to
26,000 Anylase Units/liter of wash liquor and preferably from . 200
“Anyl ase Units/liter of wash liquor to 13,000 Anyl ase Units/liter of )

wash |iquor wherein Anylase Units are as 20 defined in U K Patent

1, 275, 301 Desforges (Published May 24, 1972).

‘ Bleach levels in the wash |iquor are fromz.‘Ql 8 6, 000 ppm apd,.
. preferably from 500 ppmto - 000 ppm Al so, bleach |evel s~in
the wash |iquor are rQ re a

20 ppm to B%dﬁ g}\& %qgélrié)és)tdet ?en atﬁggl%]pgﬂmrgp f!'ﬂ@ Q%%agﬁy 01?750
ppm of avai l ablthe ovash |'WE-'°\Nh§?f" d‘WoPrﬁ@fﬂPé’aéﬁ"‘Psﬂlﬂqtl F"l%d"&?ﬂ?'tw o6m

0 ppm to . waieﬁQQ ppm @S@fdéhﬁ?blsef BAE more prewabwnfrbm thé 50
ppm-and nost pres era when_an gxygen

30 bleach is Yt§9°F °Fd'rﬁ?t§" B anet e?@ ‘Eﬁ'&{%‘ﬂsﬁasﬁéf?ng Is PLefgnre
viscosity, Bil/ thatthentibiwater ainterfaciabteasibrpds tnaIgrestere thafhe pH flange

~ for the wash [i r ferabivi R 3Ran Prefergb
. 10.5 and nost prggﬁeragné ?’rompre erd 5 5 greater aﬂlt hasg %n general I y

observed that s@pefarabht| 2t P caflide '%%?ﬁqé%ﬂ !sn H’iﬁ%oﬁ@%‘ht r at ed
| aunderi ng pr ocefiratist et ridre preférablyisro ofargeghthyaral kal i neodmicropsnt

about the vi scosnRUY b el o Uagn LU, iRk nB Eurtaflatel O

“from t h@ vilaunsdsring girogasewhen. utlllZESOf@emomotme la!dlrsdrv ilpadss wrll :
preferred 5  thahgdNfrofi | / Water fitaketd aci al penAterd bRdNPréfe?abll frbAn U/
10 dynes and nore prgf grablg no gr%as ﬁr t han’ 5 dynes and preferably .
that no solid ingredi | ar ge 50 microns and nore

preferably ne Iarget’rhdwadetergent compositionss . ufiiliged alihy, thehecepcemtiatedof
wash |iquor utild %@5899%%Rt sat.ﬁd?.l? o AUNGRH B GFAHASS, Yastes,

. utilized for horre | oads w | ange from
20 liters ah® pléf%P&b!'?"Msom Howeyes.s bpged “PQS‘ lePee raf P""F’a"atm“ of the

wash liquor, liquid detergent compositions and raptdly dxscolvmg
granular detergent compositions are desirable.
_ The conditions and detergent. compositions for the present
concenfrated faundering process can be mild and safe for the most
20 delicate fabrics cieaned by the least experienced consumer without
_u.nduly sacrificing. cleaning.
. WASH LIQUOR APPLICATION STEP
. The w-a-sh liquor for the present process can be prepafed by '
mixing the detergent composition and water. in the case of \.J
25 granular detergent compositions, the granuies must be dissolved |
and/or dispersed before the reshlting wash liquor can be applied
to the textiles. In the illustrated apparatus such predissolu- '
tion and/or predispersion occurs by placing a predetermined
quantity of granules in wash liquor reservoir 8% which is then
30 filled from the water supply line 80 via control vaive 82 and
delivery line 96, If a hl‘gth 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.



The defergent conpositions utilized in the concentrated |aundering

process can be .

n any form such as granules, pastes, 15 gels or |iquids.

However:, based upon ease of preparation of the wash liquor, liquid
det"e@ﬁt conposi tions and rapidly dissolving granul ar detergent
conposi tions are desirable. The conditions and detergent conpositions f
the present concentrated | aundering process can be mld and safe for the

. nost{ 20 deli cat
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for the present
and water. Int
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ng cleaning. WASH LI QUOR™APPLI CATI ON STEP The wash |i quor

he case o

br OCPRe v?{’s%?%u% g%ﬁéﬁh ea&“a?ﬂ 3Gubos qg\ﬁ‘i g‘ﬁg?“ﬁﬁe@‘%i tion ._

tergent’ conpo

granul es must bethg destilesy aﬁﬂF&"aEIYspéhsede’b fesr @rengry e gineni thenwash
li quor can be appudidi$ @gpiedt exiti iseaiso Hasirbble thats thétfsbiRRPBRALEThe

such predi ssol u-

pr edet er m ned quvé%ﬁlqotrllvﬁgfq { gﬁr’é?ﬁlrﬂ% igsﬁﬁESi&%rFﬁgﬁ%é %Fg%é‘f#g?ﬁagg"\?ﬁ 5H°Ps

“then 30 fild ed thadnit isheubstestiabypeénmpletely &0d \évendy rdistrtibyutdds en&? thed

~delivery line 96 L hitghak Vi cggg‘;r el EHe gﬁt%g, tisC XY i
Is used, then a f,f‘gi\f,;stahr' \t;\g&ﬁ'rﬁc;??ng? c'elet ;gel:ﬁ. ,qgvstat i csfn' Ixsgr,?ccan L’g
Fﬁg . rvei'r -

‘as an al ter nat i v@striby

F1 isyastantey fo e tensilget erthemt the

on
used

conposi tion and wwreatedpoetions will matgbée Abaned dshevelli Bhdpdr GHasd igay-of

(LT 1 200" ORLAL R SRR RSP rlohl 5L o RS den, o

. be applied "as i

S

~applied as d@ apRrdienate haedet dbel yasmt iduwere mayk@ppear asey'sleanlibsgotst he
textiles are drYaff@ierthbhEOMéb‘HiréﬂeQU%’uﬂd%rﬁ?”;'hﬁtféeséthé'ss brlehO co@bed agitg t hat

 the application
liquor, is such

3 shedia BF mo e, B 0TS

8 kgt i o7 i

sh

di stributed ont owithin tthe iiheentioThitt i sessiesaty mhke sdich ha disthibutipmor i s

.. nhot evenly distr

‘the textil edSwhi

TR 54 Qi I-a0 hith! YuahlieRls bRowdé o ehRERainge

untreated portions w

e “eaned as wel se por- tion
the absorption: e3pafihh ofidhe texdHesheir pro- = .

The foregoing detailed description of a preferéed machine
to accomplish such an application where there is no

- free wash liquor will be used in the following discussion.

© 20

In a8 domestic front loading automatic washing machine of
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 nozzle should be situated - inside of the machine in such a
position so as to optimize the even and complete application of the

: wésh liquor onto the textiles. This can be accomplished by

30

35

attaching the nozzle 100 in the tubular shaped extension I3 of the

of

stationary drum |5, as generally shown in Figure 1. As an

option, more than one nozzie can be used. Such multiple nozzles
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 complete 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
when minimal quantities of water are used because the wash liquor
must be extremely finely divided to ensure uniform distribution.

—



iconcentrated | aundering process has been carried out. It should be
2d: that with the |arger quantities of wash |iquor within the i nventi on .
-|t | g~easier to make such a distribution. This is especially true with . -
quantities of wash |liquor exceeding 15 the absorptionh capacity of the
textiles. The foregoing detail ed description of a preferred machine to -.
- acconplish such an application where there is no free wash liquor will kg

used in the foll ow ng di scussion. In a dof8stic front |oading automatic
washi ng machi ne of - the t

e descri bed herei npefore ed in )
Figures 1-5, thp shetld m;mot«i thatpwiths FIHPrT'BF‘FFIe?P ;\Nggﬁgﬂ&&%wﬁ =
- reservoir 89 or ﬁ‘g)&lblggrﬁﬁ&l, égya&,@hemhet texctilgs, coutemithiny the HEVQEUQ\W ch
-has a high pressure spra |l e 100 att rfifFeOfodd dg’{}ebagzzl e
“shoul d be situatess F?Bh‘&éc dtzl'ﬂ?aﬁ'ﬁc %e@‘?ﬁﬁguza# gbg% pgsﬁ?? on S0 as to
optim ze the eveinastl the asit daqapplqutat!hﬁnt@#tl'ﬁﬁe wash |iquor onto the

textiles. hi s can Jqe |, i t [ sieign appheatlB0 descrtipe
A gﬁeﬁ%gﬂﬂf S&&Gidvd aht AR RFehdingnappl

'] tubul ar shaped extenS| stati,onary druf I hown
"in Figure 1. Asiogmn bpiﬂiFSnthQTd‘faéht HaHoB & HB%‘?F rr?‘l"gg Stzee%fé?ﬁ%?k tine
- mul tiple nozzl egs3@ndMBut behd asoZzionied, sthe egvakile| deamedfi (el RS ﬁ'@fbé‘ése

-~ th f the d
engu?reeg (r)mre gaﬂiﬂug{’et g‘g}ﬁ \e@i&: sé%fsﬂieﬂgsétks% 9180 NQ&E} Qﬁea&@ctlléﬁa'r&hore

on of wa

I quor the textil es.
an alternative ttheacerder|af, the Msﬂeﬁh%&'ﬁe\é%ﬁﬂﬁmcgg“B% s‘z}f ?'/EH ot

- atomizer ispeli g SOtRE :{&&td 900 ,2¢d \isesbutebtireB Ssubsitamtiaiiyi yniformly ,

s quantities (gP s?) are used. use lt vv?ﬁg ltbqlﬂ?ﬁ é@'sats heuaxt S FRbM \J
finely divided t&lP'?SlsEh% RETIP ‘?"rﬁ &Rl APpuflon. P t}gul d be not ed -
“that with quantIsturesceafamslmmmon-teadcmangas his afSE%‘P}!ﬁﬂ on

the textiles, tﬁ*ég% i R RBILAYE b MnitiARp aPRBG! moatbt s mvs:ae |

e g e o St oS Pyl 1 b A L BE! dhesicupicn

~descrip- tiqr befoufidiéke \L@Sﬁarbeqmr te’allparqgainshﬁbgg)pmm@er@éwq)éw of ne

95 and out the n&zean%v%gPe rum %Vgt% eth(ergé?teflodrlslﬁ GVl Ydrum 40 via

7 eccentrically mounted driven pulley 28 at.a reduced varying speed
which allows the textlles to tumble continuously through the
spray. - ' : : '

20 The pressure in the _dellvery |xne 95 should be high enough

o tol produce a substantially flat fan-shaped spray of the wash
liquor 230 through' the nozzle 100, said spray preferably covering _
the entire depth of the movable drum 40, as generally shown in \./-
Figure 3. ' ' .

25 This particularly preferred method of wash Isquor apphcat:on
| pérmits the textiles to be substantlally completely and evenly con~
tacted by the wash liquor. This permits the very effective
detergent/soil interaction of the concentrated laundering process
to occur. Additionally, such a method of wash Iaquor 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 textlles.

" A benefit of the concentrated laundering process is that

effective cleaning results can be obtained over a wide range of

35 wash liquor temperatures. The. temperature of ‘the wash liquor
can r'ange- from . 2°C to ~ 90°C, preferably from

'_,_"porti' onate share of the wash |iquor nay appear as "clean" spots after



rotated. The purpose of the rotation is to clear the textiles fromthe

the nozzle 100, to distribute them substantially uniformy along the
peri'pheral wall 40, and to expose as nuch of their surface area to the
"initial spray as is feasible. This is pre- ferably acconplished by
initially driving novable drum 40 via concentrically nounted driven pulley
34 at_ a constant speed which 15 is sufficignt. to force the textiles -

- -agai n NSt the peri pheral wall 41 of the novable drum 40 and thereafter -

driving novabl e dseg ¢ via %Genaﬁaqaéétypm%m elﬁdnven puldsey 28 at a
reduced varyi ng fﬁoe d which all ows the textile qQnti nuously

a .
t hrough t he spray?” Surprisingly, egﬁlr‘ée?mnghgeﬂgﬂrm?gf:? ?‘ﬁﬂ@"% %‘hdﬁ'l"a be
hi gh enough to. perdtuees orembst anti289¢ fd at fanSet@pésl aprggodfad hthatash

l'i quor 230 throutg%hIiQ;‘e&gﬁ "%)ggzsﬁ@sd L8y prefeﬁa&&y CR ri @@c&hq%\g

-entire depth of nova as generally shown in
This particulSar| ytepPeratures aea ieseccipllyasafe ifacofyes and/ar éhnﬁéﬁtﬁﬁ t¥Xthe
textiles to be supebanthyé | trafsfep! egehm"aﬁddeae@mehceé}npémaw pré&anyﬁsh

I Thi t h fecti t | jnt t f th
“conceni rat ed | At SRR ool Fereo s, NRHATL | dRaft 7 SeBRcl PePHAaBr

wash |iquor appl ithet wash3tiques erplicatidry. stiepi @tetﬁmm&ms&s whbowet ambient
quantity of wash t'elnwép turel 'é&ﬁé’r Okms wish fYEBRdok %eamn%gowaeap%&\y of

the textiles essentr al al | uor J s on the
benefit of tH ccﬁ’tﬁ@rh’r'i‘ﬂ%cfol Sifhcﬁ?r ﬂ’?@ ‘?ﬂ (9@2%"59 tae t‘ﬁ%ﬁh &augE tsyarelied feng
regsults can be obdhel nextileger Howevar,r dtge pi'efeiredvaﬁtatl ithelotentmaTaeurd wfes.

| The tenperature t?&tY\%Eh %ﬂ Uefeed 2" ra”ﬂﬁe”?@ this ma%eHs]ufl{ 9n, £ m

[err], preferably Br 6m erab
250C to [err]. Siveriwringling t e édwmigaquof’#aﬁwmm ev%ﬁ!‘ﬂﬁ"at‘é’rﬂ'

peratures from sensitid€r 5yntHelic textnl&@rgﬂ'noullds ﬁéi wdhéfetihabosehitagrd at
~ 't enper-at ur es tenmperatures are

bove w 5
especial ly sdge f'?ﬁ““tf?‘éﬂ"&ﬁﬁ&?ﬁ""‘hﬁ%{%‘gt Y”ESQ'Q)Q temperatures.
' 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
20 may be in the form of heat energy and/or mechanical energy,
albeit they are not completely interchangeable, for a period

center of the drumso that they are not blocking the field of 10 spray@. _"f

ranging from 1 to. . 30 minutes, preferably from
X 5 to 15 minutes. . - '
(7 : The application -of heat energy permits the consumer to

25 obtain excellent bleaching performance from bleeches_ 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 liquor. Further, since small quantities of water are used in the
concentrated laundering process, conventional levels of bleach will
have a higher effective coneentrution. This too contributes to
the effective and/or efficient use of bleach in the concentrated
| laundering process.

35 In a prefeired embodlment heat energy is applied by recir-
culating. moist air which is heated via heating eleme‘nt 165 to raise



o free wash liquor. If it is desired to performthe wash |iquor .

appl i catlon step at tenperatures above ambient tenperature, either-the wash

l i quot "or the incomng water from 10 supply |ine 80 can be heated bef ore

the wash liquor is applied to the textiles. However, it is preferred that
.- the tenperature of the textiles not exceed [err],.as this may result
:-in exces- sive winkling and shri nkage Furt herm)re tenperature- V' .
-= sensitive synthetic textiles should not be Leat ed above their 15
;. manufacturer-re U§LS. - APRIgbEAT. FTER
© TEXTI LES HAVE BEEE%&% o %‘mq%ﬁ"%&? o @Qf g@r\légﬁe%gﬁeﬁ —
~ energy can be apphricBd hydrogen; cReroxice ;Pase tﬁ’é lb%@ﬁ‘ecoﬂ?%f&‘ﬂa"'%y the
~wash liquor. |tredGtiveny e additioe id)rime Q:ﬂodedatloamemgipt aaiot/ eecirealfasioncal

. energy, al bei t the r I |E|Pe% a f eri.od
- ranging from s¥?;§ §|§1:%se%°gﬁ %ﬁﬁt es,” pre ergg Bh?e n?éth%d? H39 _
M nut es. ' Thé appsegaforthe sippiicationnef Heat eoengy s t%%ﬁgane’ﬁam@lezwe
obt ai n excel | entmﬁymgﬂgstdgg{ggarrmg.e ef,-,repgy bl eaches such as sodium
- perborate, sodium pefcar bo eroxi de are gener |
nore effective at highe?"” %?&fé\aiq’ﬁr éé FEPPE“H%? % gféaﬁ\’z{%ﬁ’g?’ %a"’%'
conventional homesteytise shieacin; | inongahicp pecexidedsaltt @activatarss orofow htea- ng |
Csueh large quantlddagardlaclR8Nbifchbs ikl aspdroRghcidsl B4 mshdquasmmes

.~ of water are us e concentrat ed | aunderi ngﬂ@rocess entlonal o
“ level s of bll@acthckivated apleachesgrane ceifectiyg e be entratléﬂ - ThF9gBls - .0 -
.. contributes to tﬂsa-oﬁideckmeaaﬁdéw:-sefénecum keowel ipl edheh amt tared are . \J

e 2 ol PR g RhREETRe T e ytetafrl ! ﬁ“e‘gﬁﬁ‘ﬁ"gg' Py S .atng ’
-, el ement 165 to r%ateets 4.t2H%.9cZ@nrp§P adinieebral, hissuedt Febsuary 3. 18817, a"'tche o

. tenperature at Wiz6h sdzydggggn,, BErAXi ggueaasggte,m@-aqlgemm;pone
> particularly reactive. In addition to the cl osed | oo

i s
r eci rcuI ati d? system "disclosed in Figure 1, nurrerousRSFlP)fg L?‘reeatchSas
. . as organic peroxyac:ds and water soluble salts thereof are well :

s. Dye transfer is minimzed at such tenperature, especially when there

known in the art. For-a more_ detailed description of such
bleaches see U.S. Patents 4,126,573, Johnston, issued November
21, 1978 and. #-,100,095,' Hutchins et al, issued June 11, 1978,
20
Other benefits' of the application of heat energy are the
assistance in 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 v
25 distributed onto the textiles, then the ap@lication of heat energy ' | .
does provide some additional distribution. Also, experimental
evidence indicates that heat energy does assist somewhat in the
removal of lipid/oily soil. Some other potential 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 taxtiles could be heated through certain temperature ranges
to maximize enzyme effectiveness. 'Howeve'r,' 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



5 used for the application of heat energy. Nonlimting exanples are o
m crowaves, steam and solar energy. As an alternative to the application ¢f '
heat energy-to acti- vate the bleach, inorganic peroxide salt activators-Q

| ow't elm perature active bl eaches such as peroxyaC|ds can be used. Such 10 -
activated bleaches are effective below [err]. Organic peroxide -
salt activators.are well known in the art and are; described extensively in
~the literature. For exanple, see U.S. Pategj s- 4, 248, 928, Spadi ni et al,
"lssuéﬁfFebruary 3, 1981, and 4,220,562, Spadini et al, issued Septenber 12,

1980. 15 energy be applled such that the temperatd\ﬂi iofe tihe efe&hﬂés Sigch

‘as organi c peroxyaci sol ybl l'ts th &of e _wel |
the art. For a refg'(slaeqqgl e descrl g? §n ‘gf such Blgac é meER U%g%}'ents
4,126,573, Johnsttham i ssuedSNovtenber 230°Q.978 and 4, 100, 095, Hutchins et

*Zlne'r :g;s;(rag :[Juneaggl stlgﬁge al%%hﬁﬁﬁg&ﬁl ??p?iéu%h%nqr?aé} @:e?ﬁ?' Iﬁﬁgirdygn?%t he -
textiles and i pi 2 ﬂ? sdfiec 'Taé\ﬁﬂ(jaﬁ ergy hRPs ni§ ﬁ ?" liquor
application step schethadsit isi quoe esentyotarsd beompietedy | yhsteibenéd antb the
conpletely 25 di te 0; t S [ of.. heat
energy does provi ertisl%lrreg. It (')Fnymldﬁét b waémelnq%}e ﬁ%gﬁ:hg;&‘bng&t th
-evi dence i ndi cat e%aﬁmdfq‘l'@”atw%sna‘ﬁy SHBé?"é%ﬁYste@B%vm ¢°{'F'R'ﬁ€e|Ye#t§ta'I- of

lipid/oily soil. bdedeocatdahe pRi@Nes aAlthbengie tnsp@tf of eeiicslabhérgyofwineat

energy are t effective_u f creation af.desirable
‘det er gent. su??actéo\eqan éagggﬁ gﬂtpgg%’(’gﬁt gﬂg écaér "Rt aé?‘% é’é:'{‘f'(‘/ée%t the ©
- different tenper apanied ofThimectthat thehtamtexektt&; adll| dermainhiatiotimalte ocooir

‘certain tenperat Ua@t NARE Each? o ey, M éSn?é&)@?ﬁl;ﬁf ES&@a‘c‘(G‘d\Féﬁg isHR#Led.as
di scussed here| n- Gefor

Ol soussed Nerel 1 Bar O JR o B e mn s ety ES e
to the concentratsexﬂ:rbawdereang-\g)retfmaty | Howevpr ef withedqudmitideadf wash32-

ener gy be 2P| QU SRBiB® the RSLAIIR %}gwg,rt%teh@%exaxe@f ebaiypl Y
o limited amount of mechamcal energy should be applied in order -to
prevent oversudsmg But, this is dependent on the concentra-

tion and nature of the detergent composition in the wash liquor;
" In the ‘apparatus - illustrated :in Fugures 1-5, mechanical
20 energy can be applied by continuing rotation of the movable drum
| 40 at the last speed at which the wash liquor was applied. This
creates a tumbling action by the textiles in movable drum 40 and

. results in the textiles being mechanically agitated.

(2 T L - THE RINSE ' . .
25 _ Aftei'_the' foregoing steps have been completed, the textiles
are rinsed in a rinse liquor which preferably comprises clear
water. Unlike 3 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. Surprising.ly, it has
- been observed that, during the rinse step, "soil redeposition and
35 dye transfer are minimal. Also, it has been observed that the
- rinse liquor contains stable emulsion particles whereas the rinse



/i des nunerous 5 benefits. ~ Mechani cal energy helps to distribute the

sh liquor so that it is nore evenly and conpletely distributed onto the

textiles. Thus, if during the wash |iquor application step the wash |iquor
was not substantially evenly and conpletely distri- buted onto the

@. [err] to | [err]. The application of mechanical energy

.textiles, then the input of nechanical energy will 10 enhance such .
di stribution. Mechanical energy also mriggzes the period of tine that '&he :
same textiles will remain in intimate con- tact .wth each other.

Consequent |y, coijudet inlyeicopgventionali auramatic\lwash ipgrocesseioesVvaclt idaatain
mechani cal enerqQy .gontrJ es . d.nproved cl eaning efficacy. However, with-
guantities of \A/%éﬁﬁlg'hu‘s?%&gr{e'g’cegédi ng the absorption capacity of the
textiles, only a |irnt &ae dpnaferresk ’Mﬂﬁiaﬁpkﬂfégﬁ/ iystnateddnafigunes i n
order to preventj-gyeiaséliqudr isBidtrolititdd ite GRPMEPIEr BN d\RLIONGRUM 49
- tion and. natsure of the detergrnt.cogﬁosmlon I n the V\%shé%bguor. n tlae
“apparatus i | | (5PPatater sHPRIYyings 8% xia cpatreh; vaive t3. §0Y clipe 440
appl i ed by cont iandi agpliciatari mozzdé 120e rdoraible dhumidOisapreferabbstrosgtedd at
. which the wash I q P [ L Si t u ' | by .t he -
textiles :in m)vgltt)l gg'fj‘F'\lﬁ%]SAf%ggérj]de,?aeselﬁ-__gtgg%'%lpﬁeﬁ%ﬁe}’l erggk%ég?r%ﬁ%hrkgn%gal |y
agi tated. THE RitR&E ths textiles peing rinsed, gy ofansed: &pstumble Fren mammeret ed,
" the textiles argihilasetw: itheawashs Bqubfuapphditidn psteper abdy mewe Idomplete! ear

therinse i 40 o SoIABYE" g Y | AHRE bl AL TR RRl "B 0 K e
. goal of the prestopped ngadi dtg odinestivn tdfe rotatiom I@vershst esepsral times o
. conposi tion and thhgugiddt thBUSindd Ecydi€SeNAferNtRe SiMiRiab FiHseanfRUYetn -
. performs the soil and detergent cojpositjon trans; port functions no Iy
. perfornmed sequefPMRI§HES ntREKIBAE; a?'m!ésmfﬁé"é??&v cfﬁﬂﬂéﬁqn hom Fﬁ"?@é{%
steps. Surpri sidrghy 40i by hpempiren ivloser viadpumpt 148 without hecelenstingt gz, .
SOl | redepoﬁgt | QR ¥ thdY ol LGS plimd" -e'rﬂé‘ie;%iceduﬁ& S&nt 'd ‘%ﬁgﬁ&@‘ |
observed that the rinse |liquor contains stable enmul'sion particl es whereas
the rinse -33everal times until the detergent composition and soil are
removed. However, the textiles need not be spun out by high
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 redeposition 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 nozzie 120, after
the last rinse and distributed by tumbling. Bodying agents, o/
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-thus be accomplished
_ 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 4
liters to 32 liters, preferably from - § 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: dé-t'erg'ent composition.
Generally more than one rinse cycle is necessary to remove all of -



enul sion particl-es. In the preferred |aundering apparatus illustrated f{
Figures '1-5, rinse liquor is introduced to the interior of novable druhs

5 frbm wat er supply line 80 via control valve 83, delivery line 110 and
applicator nozzle 120. Movable drum 40 is preferably rotated at varying
speed via eccentrically nounted driven pulley 28 so that the textiles being
. ;rlnsed are caused to tunble in a manner sinmilar to the wash |iquor

- appl |%‘5t|on step. - For nore conplete 10 éf'gr"{‘aTlon of the articles bei ng
srinsed novabl e dr m ped _an s difrecti otatio
‘rever.sed several Siﬂ#o‘%ﬁ'{ﬁﬁ'&t ﬁ%’"??ﬁ{g'g" ff tEeAtref‘gﬁeﬁ'he F‘ﬁi na-1hd
Tinse has been cosqnletsnalltﬂuamiﬁe% of geiosei ﬁqppef eenmits. thepvensymeamto -

~.novabl e drum 40 byedteimi 41 ér{tlﬁuﬁadﬂ& ve4@ Wi thout accelerating ‘f4 ﬁ
rotation of the novabl rum This procedure can_ be repgat ed severa I mes

~until the detergent cHhpbErEiYn e%?m?f water RRE KiloarRay Of weRteJead. t T
textiles need notrihse smnmorolmrrip;rtm.g-le $pefrdmr ot at | orse@f teovabl e SGPcmanGO

- between rinses. néf grgqg ﬁ.fg; Z€es tggoeqtoentlal Q? wrinkling if the
en

| textiles are war m nimzes the pot fal for soil
‘redeposition due to tHear pasticwlarky preferged f 14undexiat ptecesmh the textiles.

| f desired,  adj uvant scar#dd agutomhi eed éﬁd#ﬁi@%ﬁﬁi@#&s‘ Q-§0fﬂf‘en%roﬁwgqé}]q
ZZ

liquor in a conventional automatic wash process does not contain such @

perfumes can be added to the rinse or agg e appl 1 cator
120, after the | 240SFiTPNPTAFRE SV 9% dhr ‘BSF%?J can RfyyRREiedgatt dn 25
such as stardf, oithed solderadaen dlearspratgrng Eathecydlee:dnabe fromse. 1

_Foklowi ng the:| asﬁ’o ri nse fd‘emirﬁm:?' @&hcaégcheczgw ot Qc\fe{éaghsz‘é

rotation of novable drum 40..An effective rlnecant conp
‘with reduced wat ePMEIRNAP: PO MErd, there- 30 fore if heated water |s
used, reduced energy hoaspapticularly phefexpedint IQfmdérﬂﬁQ progesy- . per kil ogram

- of vash Toad s from the, wiighis,E 3pbCary i a3, Pl AR s o A
amount woul d ot @?%uwel%lﬁﬁmsbreén%t showm) t aed s thé ageaotitielse afexwashs
tiles to adequat QqucrysBeitgeR® sthpositign deikd 9RRL Cﬁ&?&s'éﬁeogutﬁd}?{a@ﬂyj y
more than one ri nrseegu?gl(élc!e tlhsergaef%eerssgyrlyc%gtrro?n?nvegng known in the art and
therefore not shown. _ ' )
After the final rinsing step the Iaundered textlles can, if
" ZQ '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
i ' ” 'heating element 165, circulated 'throu_gh the tumbling textiles
- | _ contained in the moving drum uo', 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 appératus and in continuous fashion. ,
' The present concentrated laundering process can be
30  employed to clean up even the dingiest of textiles and especially
synthetic textiles in a2 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 soil removal and substantial
35  avoidance of excessive dye transfer and soil redeposition. Also,
_it has been observed tl"zat the present concentra_ted laundering



34 the soil and detergent conposition fromthe textiles. The use of such
/.« quantities of rinse liquor permts the consuner to performan - entire
der—_i_ ng cycle o with 25 liters or less of wat'er
pef/ ki | ogram of wash | oad. The 5 rinse liquor tenperature is from
- Jerr] to - 55C and preferably from [err] to 4SCC. In a
~particularly preferred | aundering process carried out in the apparatus of
Fi{gures 1-5, the conplete rinse conprisesaty® or three cycles which can he
carried out in 10 either cold or warmclear water. Each cycle can be from
1to - 10- m pueessswextensia ithe yasefuholifat cefs textiles. DeTAG (o aRVRg! f19L h

of time: In a pakbi &yd apl the? riedar 1hRMAGELI NG Drocess-. the wei ght oft
tife: dry wash load i s determ r%ééﬁ-b{'/&_g%r A%?}aﬁﬁgﬁgg ﬁ?ﬁoitﬁxﬂg jiersensor (not
shown) and t he quantlitei exesept imypntioguenntegptategent conpoaigramulamipdstd nse --

liquor are autongei @al luiegderirgdnt t Emgiiion P)l?lf Mgl aggé{!ﬁggﬁg%@eped

~ the art and & hergfg ot . shown, After the final rindSing st

" textiles can% i f Spgtéig%ésr eg‘? b83%r 'Rd tf‘ﬁ tepcepirated udaynderingatpnicess.
Figures 1-5. ThiWhes suek dstepgent icompogitior cist eombinede Wit #atdHat pro-
at nospheric air HScd¥ #¥émiiQ (o ! b | ower. 160, heated by
heati ng el enent 16%, ci 'rcdng_gg‘QPﬁﬁohgﬁgthéru%h%éugg%qtl'i‘ &YsPY 38d i n
the noving drum SUEPIeiFlyhdisitibuted ArdpuInwanh fgachofSextiles docondi t§ agiod a
connecting duct dfimsind &avdstd ifgaoat (%] M 8F GRIBRE fdaid! 170..
Exer ci si ng " 4fhi 5,984 i oq_n'@m&%:;rhe;ggﬁsuﬁgﬁat Sager'f or Fn%taltﬁgfet%#ﬁ%s' said
| aundering and drying process in o r?fa'l e appé STATRAQ | n corf0i goams of

fashion. The prié&geretergent compesition Ipamiiogram off #aeh Sioad26F toe:iRY. o
enployed to clean up even the dingiest of textiles and especially synthetics

textiles in a nunber'Tg% 4:%!& &L%i%KC+h%5comﬁ%§Ei&£} 6f f@qti MiveRt£ACHd S

- enpl oyed, the nunber jof 1launderi.ng cycles required for such purposes is
reduced. This isuffd L8 \&RioeE e diRReted 4nBOWSHThi nati on of excel l'ent soil
renoval and subsheidt Fainddy wehichdesresistd ofxReshi adsyessendiadhye madad upobF

{:gﬁggf: ;igonts Aie?&ile;,t inas Qﬁ?’b.%‘%i?é \/igdé thahy g%cl‘? r'perso%re.]%s? OtrI!!%?nttyrp?'ca%Fy
' -~ cleans less than 10 kilograms of soiled textiles -which are a
mixture of textile types'andlor coloés. While thé o concen-
- trated lzundry process has been described in detail in cénjunttio'n
with a pr_‘_efei‘red" home 'Iauhdering appa:rat_us; it will be appré- _
20 ciated by those skilled in the art that the process can aiso be
carried out on an industrial scale if provision is made for proper
distribution of the wash liquor over the textiles and ‘avoidance of
appreciable amounts of free wash liquor in contact with the tex- -/
tiles. '




-35- process extends the useful "life" of textiles. This is believed to" tié‘“—
due to the wash.liquor lubricating the textile fibers. The present .

i nventi on cont enpl at es- : ~a granul ar paste, - gel or liquid @ '
detergent conposition packaged in association with 5 I nstructions r
uses/~Nn the concentrated |aunderi ng process. Wen such detergent -
- conp05| tion is conbined with water it pro- duces fromjust enough wash

| iquer to be substantially evenl y and corrpl etely distributed onto a wash

.l oad™f textiles to 5 kilo- grams of a;#/agh l.i quor per kil ogram of wash.
"load of textiles, said 10 wash |iquor cofftaining from 10 grans tb_

60 granms of the deter onposi tio ki | o ram of wash | oad of -
‘textiles. The protag$s Fﬁa‘/\ﬁ' PR aé‘n-ﬁ%ggﬁflt(?n SEEYREE T nvention are used - .
‘is primarily directed to house- hold | aundry. whi ch consi st &&xamatt, tleuds :

“essential ly madewsgh qiqd&— cbﬁxsélaquned o, tﬁeheewﬂeew a%@ml—bué}@t c&

that t L
Dot e o 2Pase i, aPGen ey bics, counttsph e anonyirieonar

.concen- tratéd Iﬂ\mduquMe)odﬂsn htes abieen cdetacti b cthien teldtiles| with ahej wask i on
vmthapreferred t b d by
NGASF LTRSLOD ARBAGA! the bEriibldieDSeARRLES, 20 ofILS

those skilled in t ess Ca e carrre
i ndustrial scal efged pystamsivdrch sa‘H’éftFe the rwartp biauodi t dremtarga the mevingish

l'i quor ovér the t@ttte&earmmaedaMsomﬁwr@@an e\@Feaair%dOSméu@@owash
“liquor. in cont acl, t,h t he t ficat QZF" gegn be nade
t

tg the invention™ nﬁYgrz'(lyt %ndvxfaos'wﬂﬁf Mo# Ogéﬁgék%ﬁ)l P grgent
textiles bIP-a: brcmrposmbhersan ddevasibatityted foer tbabkpedficucletergemtucbmd on

‘the inner surfacgadtion déé&?zbfwﬁm-éindrﬁ@ to allow contact of the textl | es
with the wash [i'quor tﬂat passes throu he perneabl e structure, glraw ty

feed systemwhich al ABRshehspash of q'i!BF t‘B’WIﬂS‘ ot $heket %v??f!fe“t"a

laundering process permits the effectlve use of detergent composi-
tions eompnsmg bleaches and enzymes at levels in such detergent
15 cdmp'ositions that. would provide essentially no benefit when such
- detergent compositions are utilized at normal usage levels in
'-'conventtonal automatic wash processes. '"Normal usage levels in
conventional automatic processes"” are defined as the use of 146 grams
of detergent compos:i.tion in 20 liters of water at 75°C for Europe.

. 20 . The bleaches that can be utilized m the detergent composi- .
tions are peroxygen bleachlng compounds capable of yielding
hydrogen peroxide in an aqueous solution. These compounds are
well known in the art and include hydregen peroxide and the -
alkali metal peroxides, organic peroxide bleaching compounds. such

25 as urea peroxide, and inorganic persalt bleaching compounds,
L such ,as the alkali metal -perborates, percarbonates, perphos-

- phates, and the like. -Mixtures. of two or more such bleaching

_ compounds can also be used, if desired. Preferrad peroxygen
. _ bleaching compounds inciude sodium perborate, commercially
.30 ~available in the form of mono- and tetrahydrates, sodium carbon-

: ate pe’roxyhydrate; sodium pyrophosphate peroxyhydrate,. urea
peroxyhydrate, and sodium peroxide. The level of such bleaches



textiles, or any other means which applies the reqU|red anount of wash
| i,gq0r evenly and conpletely to the textiles; other detergent--10
gggggﬁltlons can be substituted for the speC|f|c detergent com posi t.i'ons |
bed herein, etc. Another aspect of this invention is that the
concentrat ed Iaundering process permts the effective use of detergent
conposi - tions conprising bleaches and enzynes at |levels in such deterggnt
15 conpositions that. would provide essentially no benefit when suc
detergent conpositions are utilized at norﬁbk'usage | evel s in conventlonal
automati c wash processes.” "Nornal usage levels in conventional tomatic
processes are ddfi thel detergent scompositiengrisndre® 8@ d8nt comb §gt PBA in

20 :itegs of \r/1vat ef@,tab[l rfr,.],mfor Eug orgeto 20 0.5% ot’l’beaalﬂb?.a(ﬂae,(gehhat can be
tili int te t d
ot e et atan, beARas ek R He® ALY 988, REAGEA B GRS

capabl e of yleldlng ueous sol u
conpounds are vvddchk Rewperacidheonr peraxygenc bierchingr eeepeynds qapeblmPft he

al kali net aI r d d
éﬂ ﬁal ng&ﬂgrg nC pabRidedfn Dirf AcjtieBds csmuﬁun ﬁlusS'éCBle%‘éh

as urea perOX|d

persalt bl eachl n the
al kali netal perﬁ%l"’éﬁ%"s t réé"r‘bﬁ??é"tte§° 3eneaLe - gpﬁ%’t%éél ?ﬁi‘ﬁihé’quaﬁéss
‘M xtures of -two aHd IBlescts itiviak@ac hiragwell TRaowds irc athealart. bdFars esampfe,

desired. Preferred o] e bI e d S m
-.per bor at e, co m"!’?t%r %8e savét dg?ﬂ fo%%\? fNov%}%é*d% ?%l’ﬂ and
t et rahydr at es, s‘hdbﬂnrﬂ%ar Bumhlaﬁeebea‘okajlmrﬁtve19§@d|"ﬂ?ﬁzbyﬂ8ﬂh&§ﬁhaﬁ@‘ "
per oxyhydr alg, . atigs Qﬁaowhydpaiaatsandzwdwm Qﬁidmi det alhqFeBmedryof3,such—'

| bl eaches -37 - I the det nt Qsi. n 19 0. 5%1
- and preferably f‘r9§ t%% Spa 'B(Vetfaq 33%5% beemogf/gengahgl hapieh™
bl eaches t hat Cadleabewtm Iblleamh activatansvat ed bl eaches such as peracids or

peroxygen bl-eaching conpounds 14303k fer?bd5 peradial! R e
an aqueous sol ution plus a bl each'activatof that_can react to &ener&éﬂ

‘peracid. Such prhthsiate Bexphydrade %Fl‘%‘?% i Rurgpean; Ratent; Arplig
For exanpl.e,jsseep \d2p, 6932t emthe @&%@TB,codmblatm (dﬂove:ob@amZ]from978) and

4, 100, 095, HUtChé Qﬁ%et al (‘]ldng% Ja]wd %%Z@ramv quo'geal ‘Méh%pﬁf - 0.25%
of avallable oxygen that can potentially be generated by peracid.
As. another alternative, the detergent composztlons can
contain a chlorine bleach. Chlorine bleaches are well known in -
20 the art. The preferred chlorine bleach is sodmm dtchlorocyanur-
| ate dihydrate. Other suitable chlorine bleaches are sodium and
'potassium dichlorocyanurates, dich’loi'ocyanuric acid; 1 ,3-dichloro-_
5,5-dimethyl hydantoin; N,N'-dichlorobenzoylene urea; paratoluene W
sulfondichloroamide; =~ trichloromelamine; N-chloroammeline;
25 - N-chlorosuccinimide;: N,N'-dichloroazodicarbonamide; = N-chloro-
. acetyl urea; 'N-,N'-dichlorobiuret’; . chlorinated dicyandiamide;
sodium hypochlorite; calcium ‘hypochlorite; and  lithium hypo-
chlorite. The detergent compositions contain from 0.03% to -
1.2% and preferably from 0.1% to - 0.6% of avail-
30 able chiorine. . ' ' '
The enzymes that can be utilized in the detergent composi-
tions are protease, amylases and mixtures thereof. The level of

proteases present in the detergent composition 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.p_er'loo grams to

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

FRNR



10 acids and U.S. Patents 4,248,928, Spadini et al (February 3. 1981)
4,220,562, Spadini et al (September 12, 1980), which deal with bleach »
activators.. The preferred peracid i s magnesi um nonoperoxy phthal ate _
hexahydrate as disclosed in Eur opean Patent Application 15 0,027,6693. The
detergent conpositions can contain fromO0.03%to . 0. 3% and pr ef er abl y
from 0.1%to 0. 25% of avail abl e oxygen that can potentially be

- getierat ed by peracid. As another alternative, the detergent conpositions

- can ¥bntain a chlorine bleach. Chlorine blagaeshes are well. known in 20 the ,
art. The preferred chlorine bleach is sodiumdichlorocyanur- ate di hydrate.
Qt her suitable caéw aﬁt bt@mdmﬁoar(sstrdmm and pI aAmyiase Units per 100 +
di €hl orocyanurat §{e9§¥ﬁ£“€o¥n$o§&#ﬂw & 3- di chl oy A$ny5a§é Wity lper

STt & o% iz

~ hydant oi n; ene urea; paratol uene’su._l ?
" i chl oroam de tNszm%l stergent PMRASHHATEPAnreferably from

N-chl or osucci ni mﬂﬁ‘} bA Id‘ée erfri”?é aazmgl abﬁnaigl rtergertc ompositioret tol
«urea; N/ N -dic or0| or,i nat e cyandi

hypochl orite® cal ci um éu ‘CaéFl aﬂﬁr 1% % %ﬁ'%%er@%ﬁ%%gosxfhon
det er gent corrposN:iy(bm dd)nttal aré rdeﬁned & 08%t o Patert dnd7pr e Rasifgrdasom

- 0.1%to I chlorine. The enzynmes that can be
~utilized in the g&?elr'%iéralat %fngg q?b?Lé)irseda%rg sprﬁ?é %hggg%ba es an(cjieter-
e

_ mixtures thereof. The level of ' otes
" conposition is fgent compositionsg aUmrpglc(eAng ;owmem)ooyncamlet beneflt whem 27

AU per 10035 oM Ao ATUAIPESHS5AMON Id Yled in BridnflokPYutdAftig! e ©

0M25 A U. per 100 grans.” The vel of a ase i
det er gent corrposFXF?%r‘f”qsén”?Q d'?ﬁc ine p"°1:5g¥ il‘!%agﬁeie"fbﬁ gr ams of

detergent conpositi oA E'eonsumeahoﬁmamwbaaeﬁum|tsba)§erd mibrglaansp@ésenta-

- det ergent conposi.t.ion p r 1 n 1

- of detergent cont)ixgl ) ﬁgf SF %E?Q&Xr; gglﬁog ﬁ? 'l%.ﬁ %J‘L' etrh%(io'(f §$
det er gent corrpo_sreaogmlze@nh\a@ majoridy aee thef mres:umerrsu.ak. tmat&sﬁt con frgeac%m
Desforgles (PPl | RRRE. MiXored prifeiably 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.



e |ngred| ents are used at levels inh a deter- gent conposition that
i de nﬁmﬂmn abl e benefit when o the detergent corrp05|t|on
used i ﬂ“ﬂ)ﬂﬂ"“ﬂtomtm honme- type washi ng machi ne processes ‘at
' nor,mal usafe fevel & A "tonsumer noticeable benefit" is based upon a

': represent a- tive nunber of consuners, tf8-benefit being such .that it can be
. recogni zed bGLAIM8njority of- the consuners at the 95% confidence 15 - IeveI

M'Vgrehprefera?' yﬁiﬁﬁﬁr&%&@ﬁeﬁet&@éﬁﬂéﬁ%isﬁ éubeabb%é f[a%té 1/ vel

~; which a consurrer I S 'seen ref-_er S a

~said level. %g ?mAmFeaﬁﬁMeoiﬁtEE ‘E‘Hﬁ’b iﬂﬁ?‘a

. surfactant, ﬂmtergency bUI I der and al so one or nore det ergent aUXI I_| ary

- ingredientss sel gt egdy ooh& 'V@\fﬁgm | &2 p@ﬁg a mxture
. of organic bl eagﬁ actlvat or ,WI I!f an %lxs?g eac se ette l?rom sodi um
“perborate, sodi um GSEERAE SIEB, ¥k PRYIAN.PLeach

per oxyhydrate, “ure Béﬁtéh%aﬁh@cambrﬁadlmwmﬁée @dﬁiuﬂl xtures t her eof -

prot eol iy%.ﬁh'eﬁiiyﬂiewﬁwsgb'e i, bty e BoPbb A e 107

. ;activated bl each agpegotidecand mixturesdihereafsi [iary ingredient ‘or ingredients o

" being pregent alii | QKebSinebieacial d conpositioon that woul d provide no °
- consuner moticeabl e benefit for said auxi | in di ent |ngred|ents
' when sai d det er JLPIR BLRRHSEI 96 GRe (OF BRNSMYLOLKYIC SRIOF REEGRIIEIGel in a

conventi onal aut onmanzgmesawhtip ancoxygen \bleact asam,ciﬁai inat)edr iench, 5

| . conprising a m xtur Q&_Ihl t gen bl each as here| nbef ore—"’
© 20 defined, is presaglngéﬁi%gﬁzgﬁou t¥€dg5row H‘p&%fom 0:03%to 3% by wei ghtw!

of the conposaid W@i%m@%ﬂigﬁwrﬁwﬁﬁlmt@m Ry ]k?é’eé%ﬁ-ér at ed by =
~ peracid, éﬁysawea@obiﬁeahtna% m oviiGe 310 adfizufibr ndtivedlblélbehéfw 0. 01% to

) 0,
O Sor aval Lble PSRl i %f}snz"f N e S
- by wei ght of cinipesiiciopoks nsed atatt;e normal usage level in a conventional :
automatic wash process, - wherein any activated bleach, comprising a
mixture of bleach activator and oxygen bleach as herembefore '
20 gefined, is present in an amount to provide from 0.03% to 0.3% by
weight of the compos:Ltion of available oxygen that can potentially be
generated by perac:.d, any oxygen bleach is present in an amount to
provide from 0.01% to 0. 5% of available oxygen by weight of the
composition, any chlorine bleach is present in an amount: to provide
25 0,033 to 1.23 of available chlorine by weight of the composition, any
proteolyt:.c enzymes: in combination with said’ oxygen bleach or mixture . W,
of bleach activator and oxygen bleach are present in an amount of
from 0.01 to 0,27 Anson Units (A.U ) per 1009 of the conposit:.on and
any amylolytic enzymes in combination with said oxygen bleach or
30 mixture of bleach activator and oxygen bleach are present in an - '
' _amount of from 150 to 24,000 Amylase units per 1009 of the '

ca!pos1tlon.

)

[}

3



proteol ytic enzymes in conbination with said OXY eac ure of .

bl each activator and oxygen bl each are present | om 0. 01
0.27 Anson Units (A U.) per 1 00y of the conposit Wﬂm m'M%I ytic
enzyoes in conbination with said oxyger‘rliﬂ'each or « Wreso | each

activator and oxygen bl each are present in an anpunt. of from 150 to 24, 000
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accorg/ng to claim erel.n saj d_auxl

redi_ent_ or
i ngredients isafEkldarn dnoredient qrh%nqrs%qntat igess %3%5 Lﬂ‘Fthebéﬁ%ﬂ fitfor

sai d i ngredi enwhith anginstin®bendfitsERNsaid ifgreai@asot iivgredientsliiBgsden. cl ai m
2 wherein the level of said 5 auxiliary ingredient or ingredients is less

than 50% of the | evel at which a consuner benefit is seen for said
i ngredi ent or Bagrleepmpesition agcagding gernlaimFpubensinrthecteedi oy satdany one

ot to gv.‘mﬁﬂfq?ﬁ’nf‘%giéo?ﬁﬁ@'&z‘s“? mﬂb@"‘?‘@%’m‘ JESLRI 86 akn AN
0
10 peraci d. £ vhien B dingiuner beokiE TS Bten 2op, il Lrerodist e Lodegientas 1. 4

conprising protease in an anount of from00.06 to 0.25 Anson Units (A U)

‘per 100g of deherg‘laét% ﬁlﬂ;&iu&l a@c:#% Q‘S”énﬁ%ﬁ@%%'éla?ﬂ?ﬁ%md' ng to

any one of claiirs ase in a rom1,200 to -

6,000 Anylase whegein,he PB‘I?@“-SfPeG@l‘ié ‘E‘I‘ﬁh aeiiyBEPL L8 Presents inAn: ARt
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|'i quor conpyy si ng%é‘rom 40% to 99.9% of water and from 1000 20 ppmto

. 60D, 000 ppm of P& é‘f’érgent conposition in accordance with any one of the
‘preceding clains. 9. A wash liquor according to claim8 conprising from 95%

to: 98. 7% of waiser xAgeedrgent LamHii e abcoraind 8 Myl dENeLadfs a-gent

‘conposi ti.on.
_ comprising protease in an amount of from 0.06 to 0.25 Anson Units
(A.U.) per 100g of detergent composition. '

6. A detergent coméosition according to any one of claims 1-5
15 comprising amylase in an amount of from 1,200 to 6,000 Amylase Units
per 100g of detergent composition.

7. A detergent compos:.tlon accordmg to claJ.m 1 substant:.ally as -
described. -

8 A wash liquor comprising from 40% to 99.9% of water and from 1000
I 20 ppm to 600,000 ppm of a detergent composition in accordance with any
: one of the preceding. claims.

9, A wash liquor according to claim 8 comprising from 95% to 98.7%

of water .and from 13,000 ppm to 50,000 ppm of the detergent
o ' composition, . _
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