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CE.'fERAt CC~E."{fS 

All plants visited could be iaproved by a fev basic control and operating 

ele.ents, nov funda11encal to 11e>dern scouring plants. These ele:ents are 

a) Weigh belts 

b) VRONZ liquor circulation loop and grease recovery 

c) Moisture 11eter and associated energy control on the wool outlet 

froa the dryer. 

However, even with these eleaents, productivity would be liaited by the 

very nature of the old design which vas not intended to operate nonstop for 

160 hours or 110re. In most cases inadequate or inefficient dryers would also 

'be a bottleneck to increasing productivity. 

One other .ajor inhibition to upgrading is the firaly held but erroneous 

belief hy many scourers that they are already operating at levels of ef fi~iency 

coaparable vith what can 'be obtained vith modem plants. or that they could 

set a local aanuf acturer to copy the latest technology and so attain this 

status. In regard to the last point. I have already seen iaported dryers 

rendered obviously inefficient by bavin& 110dules added locally without the 

aanuf acturer appreciating the basics of dryer operation. 

In these cases. the cheapest option is proving very costly in the long 

tera by causing lost production. 

It is appreciated that investing in nev iaported aachinery is a difficult 

decision to make in Argentina today and that plant management need to have 

the benefits clearly pointed out so that they can make a good case for such 

!~vestment. Accordingly. I believe IITI should work with scourers to isolate 

such benefits and quantify the• for the individual cases concerned. The notes 

which follow indicate vbat aiaht be done. 

1) GREASE RECOVERY. The follovins is the percentage ra~overy of srease 

to be expected from the FIRST BOWL SCOURING WATER (i.e. no spillages or losses 

of liquor, otherwise the percentase is reduced). Esti11ates are ~cnservative. 

llRONZ loop on conventional plant - 40% 

VRONZ loop vith aini bowls - SO% 
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Obtain fro• the scourer his estimate of the quantities of wocl and the 

grease content. As a first approxiaatioP, aost of this will be re110ved in 

Bowl 1. Estimate quantities recoverable in one year. The problem vith aost 

plants seen is that it is quite difficult to capture all the grease laden 

vash water becaus~ of liai.tations illposed by the bovl design. 

2) VATER OSAGE ARD ASSOCIATED E!IEJlGY LOSS. Conventional scourers aust 

discharge Bovl l after 8-12 hours of operation and also release dirt and vat~r 

during nor.al operation. In Nev Zealand ve have found this tc be as auch as 

15 l/kg greasy wool being scoured. {Rote this refers to heavy scouring effluent 

froa Bowl l and not the rinse water.) A aini bowl plant vi.th a WRaNZ loop 

will, by contrast. need to discharge only about 1.5-2 l/kg greasy wool and 

is designed for continuous operation. 80% of the heat can be recovered f roa 

this steady discharge --none can be recovered f roa the discontinuous discharge 

in conventional plants. 

Measure. by installing suitable fluaes, the aaount being discharged by 

an individual scourer. The water and energy savings froa installing mini 

bovls can then be estimated. 

3) TOTAL ENERGY SAVINGS. The amount of energy used in scouring with the 

best practical technology can be calculated and is knovn as a bogy fuel co­

efficient. In different cases these coefficients may be assumed as follows:-

Conventional plant 

Conventional plant + VIONZ loop 

Mini bovls + VRONZ loop 

Kini bovls, WRONZ loop, direct 
firins in dryer 

KJ per kg of greasy wool scoured 

8.0 or more (each plant must ~e 
measuredl 

4.1 

3.7 

3.3 

An enersy audit 1111st be done to calculate what each individual scourer 

is usins. The b•nef its f roa in1talltn1 the various iaprove•ents can then be 

calculated. 
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4) PRODUCTIVITY. An increase in the aaount of wool being scoured is 

especially pr~fitable since it is achieved at little cost. Improvements 

such as installing veigh belts. cleaning and recycling washing water via 

a WRO~Z loop. and using plants such as aini bowls designed for continuous 

running. and installation of a aoisture aeter with dryer control. all 

increase throughput and hence profitability. An increase oi 20% due to 

these changes would not be unreasonable. Often the increase is far greater. 

Calculate the benefits after discussion with the scourer to ascertain 

present level of productivity. Reaeaber to set down clearly the assumptions 

being .ade. 

5) lMPROVEME?fTS IN EFFLUENT QUALITY. Industry will only set a value on 

this if it aaeliorates a pollution problea which is threatening to cost 

thea aoney or good will at their production site. 

The major contribution to pollution in the effluent is from the 

recoverable fraction of the wool grease. Operation of a VRONZ loop therefore 

reduces the pollution load by about 45%. With additional pr~ry treataent. 

still profitable in that the returns pay for the equipaent in two years. can 

r~duce the load overall 55-60% or better, depending on the vools being scoured. 

6) DETERGE.1"' USAGE. Once again, individual aill data is required, but 

it is common experience that reuse of wash water can result in detergent 

savings. as can a metering systea which operates only when the wool is being 

fed into the train. A dribble of detergent from a can mounted alongside the 

bowlbovl is not detergent metering. We ~ould anticipate usage for fine and 

crossbred wools not to exceed 0.5% (5 1/1000 kg greasy wool being scoured) 

when correctly deployed and it ~ill be frequently less than this. 

7) PRODUCTIVITY SURVEYS. These can be invaluable in allowing individuals 

to assess their own position in a confidential way. Energy surveys are a 

special case of productivity surveys. Suggest a simpler approach, seeking 

the following ratios. All wool quantities are expressed as greasy kg. 
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' 
kg/metre vidth/~ear l 
kg/metre width/hour worked J production 

Beat energy in A/kg } Electrical energy in A/kg aaterial costs 

Detergent costs in A /kg 

Labour costs in A/kg - Labour 

Repairs and Maintenance in A/kg - R & M 

Adainistrative costs in A/kg - Adain. 

Ratios vben calculated are then supplied to ALL participating scourers 

in a sillple table, froa the highest to the lowest. Individual scourers are 

only given their own ratios and can see where they are placed in this table. 

The concept can be greatly sophisticated once the value is appreciated 

and th., confidence of the scourers obtained. 
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Kill Surveys 1! Octo~er. 1983 

PEHUAJO S.A. Osvaldo OTERO. 2 trains. l.8 a and .8 •· 6 bo~ls. aini. 

double hopper and 4 Charpentier types. Bunter and French rotary drua on saall 

plant. Mainly sving rakes. Barrow a first aini, used as suint b"'1l. Much of 

plant locally aade and d•. signed. Sharples grease recovery. Comdssion scourer. 

Recommendations: Cott opener. autoclean type dusting of greasy wool. 

weigh feeding and WllONZ loop could help plant efficiency. Dryer survey needs 

to be done to ascertain efficiency and so direct advice to be given. 

POLE S.A. Josi ISAAlt and Oscar CAFFERATA. All types of wool froa 18 to 
+ 

40 Jl1A scoured. Dusting. feed bopper. 4 drum opener/feed bopper and 1.8 m 

6 bowl swing rake Charpentier type followed by Bunter. No. 1 suint bowl and 

last 2 stainless bowls for bleaching. Dirt removal good, but combing wools 

vo~ld be disadvantaged. Lincoln top produced as a substitute for mohair. 

80~ kg greasy/h should go to 1000 kg/h vith weigh feeding, but drying could 

be the bottleneck. Not possible to process fine vools without some degree of 

entanglement in this plant. 

Recommendations: Wool dusting (autoclean). cott opener, veigh feeJing, 

VRONZ loop vith grease recGvery. m?isture meter and control on vool outlet, 

and a dryer survey to be done. All ~ould increase efficiency and productivity. 

CAI.IA S.A. Juan ROCHA. S bowl 1.8 • Charpentier Barrow, centJe action 

Sarcent brattice dryer. Autodumpin& on Bowl l,Sharples recovery. appre~. 1.8% 

on creasy veicht. Total water usace clai~ed S l/kg. 800 k&/h creasy sc~ured. 

Vool oiled after dryer, ~inned and carded for top aaking. Slightly ropy but 

possibly in preparation. Detergent surfact•nt c. 90. 
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Recomcendations: Veigh belt. VRONZ loop. dryer survey and bovl 

replaceaent could iaprove operating efficiency. Crease recovery should 

be at least 3-4% on greasy wool weight. 

MAI.EJK'! E RIJOS S.A. Jean COllTRAIN, Juan IE.mt (iroa LA.''UCO S.A.), 

Aldo ALVAREZ, Osvaldo SPOTOR.~O, Pedro PETRCCCBI and mss ~ENKY. IHn 

interest in iaproving. Good attitude. Twox bowl. 1.6 a. Charpentier type 

swing rake trains. 4 drua Fleissnerand Bunter dryers. and one l.~ •wide 

Bunter barrow stainless steel plant. gentle action for ~oabing. erected 

above floor. Sought to reduce entanglement in fine wools and feed directly 

to dryer. Staff bad the basics of technical aetbods. Suggest this plant 

be used for any technical transfer operations by nrrt locally. 

Rec01111endations: Veigh feeding. autoclean. dryer survey, VIORZ loop for 

existing plant. lucleus aiui bovl plant () aiui bowls and WROllZ loop) for 

early replace.ent to give .axi8Ull benefits. 

EL tlllUNFO. Robert FAJITON, Juan FAIITOK. Kr. SACO. 6 bawl stainless 

steel Charpentier copy (Reilo). sving rakes. hopper. 4 drua opener vitb dirt 

reaoval vith flowdovu. Screens. very large (10 ~) perforations. only 

cleaned in pai~s to reduce wool loss. Bowls 2 x 3s•c. 2 x 6o•c. 2 x 2o•c. 
Double squeeze at exits of 1 and 6. Studded bottoa. rubber top rollers. 

Bunter copy. very long. appeared inefficent. Moist air exiting at vool exit. 

28,000 kg/24 h, bawls dropped every 8-10 hours. Scoured vool dusted, double 

drum but fed between the drums. Ro dust separation. Louvre screens. 

lec01111endations: Use air tlov to assist dust reaoval. Autoclean. 

WIORZ loop. dryer survey to iaprove air flow and 110isture aeter vith dryer 

control. 

ITUZAIRCO. listor A. ARGENTINO •. Five bovl Fleissner, 2 coapact.) 

short. Scours 24-30,aa vools. 3 drua Fleissaer dryer. 700 k&/h areasy. 

C:O.bina 170 tons/aonth. 



- 9 -

RecoS111en~3tions: ~'RONZ loop which would recov~r 4: of the grease and 

6-7 tons/aonth. Heat recovery on flovdovn stream. Moisture aeter on wool 

outlet. Autoclean and weigh belt. 

LABUSEN S.A. VIEDMA. Mario KULLOK, Carlos C.\RZONI. Oscar ZEB.U.. Four 

lines A •nd B. 1.2 a Charpentier type swing rakes. dryers J drua Fleissner 

being installed plus old brattice. Line C - S bowl Fleissner vith P & M 

dryer. Line D - aodified (slow) swing rake with 6 drua Fleissner (all dryers 

gas-fired). Two probleas: productivity and dust in Fleissner scoured wool. 

Alter discussions.the following steps vere recomaended: 

lecomaendations: - for increasing productivity: 

1) Veigb belt on D line 

2) Log dovn tiae and pinpoint for preventative 

I & K. 

3) Install nucleus of .odern high producticn plant 

(3 mini bovls/WllONZ loop/centrifuges to replace 

A and B lines) 

- for improved quality of Fleissner scoured wool: 

1) Autoclean on greasy wool feed 

2) Autoclean or Andar deduster on scoured wool. 

Urgent recommendations: -Energy survey to ascertain overall and dryer 

costs in ltJ/kg greasy. 

- Survey of 6 drum Fleissner dryer to improve 

perfor11&nce (Initial suggestions: bigger exhaust vent. saaller burners and 

all to fire). Once dryer bad operated properly. 110isture aeter with soae 

fona of control on the outlet. 

UNil.Alt S.A. CBUBUT. Ena. Pier CIERUTI, Berain CASTELL\JfOS. 1.8 a 5 

bovl,2 sviaa rakes aad l barrow. 12 drav off points, bowls l and 2. p 6 M 

slopina aid•• in lase 3. Dryer beina converted co aas f iriag. C.s-f ired 

boiler for bowls. Plane co scour for 110dera top mill. Probleas likely with 
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op~r3ting a WRONZ loop in such plant. Dirt holdup still likely. 

Recommendations: To support such an extensive further processing 

invest2ent,a nev nucleus aini bovl scour vould be preferred vith veight belt 

feeding. 

HART S.A. TRELEW. Manager Kr. CASARTELLl and Peter SncPSON. 5 bovl 

Charpentiet hybrid plant vith harrov aechanisa in late bowls. VRONZ liquor 

handling to be installed and grease recovery plant not yet present. 

Recommendations: Veigh belt, variable speed control on beavy solids puwp. 

Alter conditions so as to scour more grease off in bovl 1. 

l.A.~-MAR S.A. 600 - vide 4 bovl plant. 300 kg/b vbicb scales up well. 

Swing rakes and 2 drua Reilo dryer. 

PUNILLA S.A. Mr. SARTORI AND Mr. GAilCIA. Gentle jet before bowl 1. 

5 bovl swing rake and harrow. 1o•c.old F & M brattice liaiting throughput. 

750 kg/h probably limit. Good product. ~ ~~ 

1.A.~ERA AUSTRAL S.A. Ing. G. J. LEYEBVRE. Coabing and scouring to 

support this plant. All Sargent 5 bowl and brattice dryer, all gas-fired. 

Very tidy, very gentle. Barrov action. Rubber rollers. No grease recovery. 

No data on performance. Corrosion~probably because of water softening. 

Recommendations: Grease recovery, VRONZ loop, weigh belt and dryer 

survey. Operate plant on differen~ detergent regime and without water soften­

ing. Moisture meter and energy control to dryer. 
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K>DERN SCOURING TECHNOLOGY 

NEW SCOl:RJNG TECH~OLOGIES ·THEIR AD\.A.:"1' AGE.S A~D DISAD\·A. 'ITAGES 

by R. G. Sl~"':art 

I. INTRODUCTION 

Tbc principle reason for scoun•i lrea!'~· v."OOI is ro prqia~ it for funhcr procmin1. H~cr. the v.ool 
~- the na1urc and e:a:.le9f of 1hc COllQntinanu and the ~sing route die wool is ID follow a!ter scourin1 
will all determine ro SOIK u~n• lht v.-:a:_i.- in .-hich the w:ashin1 S1Cp is carried 0~1. In addirion. the 
particular location of the plans •ith r~ to cn'ironmens:al polllllioe •ill also cflCDIC conditions a1 the 
scouring SD!C. It may be aeccssary to chose a technolor. •ilich cubles ca5! and cffcc1n-c prlma'! lralmcnt 
either as pan of the scourin1 S1Cp or closely associated •ith ii. farther cf!luen1 trc:aancnt to suondary or 
teniary standards may also be rtquircd and this relates to the IDDI •-.r ncd (or perhaps no war used at 
all) and hence the scourin& process chosen. 

Ta•cn 0\-crall. the Kouring operation contains many demenu or processing StepS. Tbae are: 

greasy wool opening and dustin1 
greasy wool flow control and blending 
the scouring or washing process 
wool drying and general energy management 
scoured •"OOI dustin1 
contr0I and instrumenta1ion 
quality assurance 
packagin1 
by-proclua recO\-cry and often associa1ed effluent treatment. 

Mana1emen1 of such a process muSt also include wool flow to and from the factory in a c0St..efrecti11e way: thus 
the mana1ement skills of Jood communication and people interaction are also needed if the most efficient 
~-erall operation is fO be carried out. 

Finally. the subsequent processing of the scoured wool mus! also be considered. both in lhe conteit of the 
1rnsy wool blend to be scoured and in the 5l1Uification required for the scoured wool. for a vertical 
coms-ny scourin1 its own wool for subscqucnr processin1. the interaction is rellthcly simple and the scourinJ 
process can be strai1hlforward. For a commission scourer. often havinJ linlc or no COl'trol O\'CI' the input 
wools but frtqucnlly c~car and unanabiauous instructk>ns as IO •-hat SJl'Cirlcations the scoured blend must have. 
lhe performance of minor or major miracles is a reaular apec:aation . 

.2. PREPARATION 

Pre-scour preparation cl the areasy wool will in"Olve opcnin1. dustinJ and blcndin1. 

2.1 Orasy Wool ()pains IDd o.sdns 

These arc most important steps •ilh the lrcatmenl nccdinJ IO be railorcd IO the Condition cl lhc Jfcat}' wool. 
its din content. dc1rcc cl openness (coned or maned llccces may need rarJnJ 1p1rt). ind Rneness 
(c11ccssively opened fine wool will fell readily in lhc scour). Din rcmcMI 11 this Slap ameliorates she 
lold needed ID be carried by the wash .water. In addirion. din is 11tucb easier IO dispose if It is dry rather 
dtln suspended in WltCf. 
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~nin! ;111d dustin~ can I.lite plxc in l'ftt mxhinc or in rao purrn~·buih m;tthinc! 3nd J -.ick rJnft of unit!' 
of • .:u ~inJ inrcnsi~ of 1re:i1n,cn1 :arc ~:t1'3tile The~ r3n~c from sin~le drum ~ciler~ l~ninJ. no dirt 
reme":tl~ ro Fearnou!hlS •hich open e'cts!li'tlY and also h:a'e din relftO"al c:trat'ilities. All suffer fron1 
tiuilc!·ufl of din durin1 opcrarion which impairs their performance. fr'Quenl cltar.ini is es!-tntial IO m:ainl.lin 
un1fcrmi~- in •he optntd :tnd du~ wool hut thi!' i!I fr'Quend~ nor Jhcn. 

The onl~ major ck\eloprofllt in rcccn1 ~ars has tittn T:aylor·s Auroclean Opcnr~ Duster. 

This unit has sclf-clcanini tttth on me opening Stttion. a self-cleaning screen or. th~ dusrin1 ~on. and a 
du!• relllO\-:tl c~-clonc on tile air exhaust. Althou1h ~pcnsi'-c it ghcs rcproducibic opcnin1 and dustin1 o'er 
Ion~ periods of operation •ith a wiclc variety o! •-ools of variou:i. ~-

2.2 Bladiag Gn:asJ 'f:':cd 

(Fi1ure I) 
(figure 2) 

Scouring docs represent an opponunity for greasy -.ool blcndin1 •itich is seldom realised. Blending systems 
for 5rcasy wool arc usually quilt rudimentary and co1Hprise placin1 all the com~nlS in a heap or a bin 
before fccdin( inro the scour or loadins die components onro a moving belt which icnninates in a fttd hopper 
IO lhe scour. Pan of the reason •ily con,-cntional blendinJ s~-stcms ~-c not br:n u5ed is the diffsculty of 
1ranspo:-tin1 P':asy •-ool pneumatically. The 1runkin1 of the con,-cyin1system1end! ro block •ilh grease and 
din. 

One plant in N~· Zealand bas rccenlly installed a blending system utilising weighbelts. bin la~-cring 
mechanisms. beh con,~ing and automatic bin unloading. 

(Figure 3) 

This is a tremendous advance on what is traditionally used in the wool industry and o-.es much to practices 
cmplO}-ect in blcndins in the cotton and synthetic fibre plants. 

Good blending at lhe processing sta'c is essential if a scoured blend of uniform compositi"· is IO be 
produced. If objective measurcmenlS arc used tO specify the scoured blend uniformity at lhis sta ~c. improves 
lhc precision of she sampling. 

Wool ~·to the scour should br. uniform and measuraNe. Strategics to obtain t!lis ~ill be discussed under 
Control. ~tion S. 

3. SCOURING SYSTEMS 

ScourinJ sysrems arc selected for only a few paramount reasons which arc usually: 

<•> abiliry to 3'-oid entanslemcnt: 
(b) •biliry to scour diny wools: 
(c) ability IO avoid an emuent 1rca1men1 problem: and 
(d) rhc price. 

Usually any potential client will have 1 certain preconceived ratinJ to apply to each of the abovt reasons and 
this determines the final decision on whit plant or system IO buy. 

To these reasons must be lddcd a major Inhibition • no-one is an:llious to buy 1 prototype. This means new 
systems must be launched with 1 fair dcJrcc of ris•·sharinJ from the ~loper. In spite of llte lar8e sums 
involves in such venture capital there have been a oumber of new sys1cms l1Uncllcd in recent years but wl1h 
only a few beina successful. Success in this contc"t is taken to be she sccurina of a follow·up order once 
Ille commercial pilot plant has been commissioned. 
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1: -ac rcs1ric1 the list of icchnolo~ics IO succc5sful pbnts ~ rhi!I criterion u.c hol\c the follou.in! s~sicms 
• ::~ tlltir icncr31l~· acltno""lcdrcd 3d'3ntarcs anJ di!3d,:tn1:1~~s 

J _ I Fleissncr Dntm SaMtr 

This is an aqu~us scour which utilisn the sudion drum tonapl to mO\-c wool through lhe scouring liquor. 
TM5c pi.n15 an produced in lonJ bo'a·I. shon bo'ai. and compx1 boa-I (mini?) .usions ID suit C•S10mCFS 
rC";luircmcnrs. The action is very gentle and probabl~ produces the minimum of entanglement foe· an aq;acous 
': !!ttm. Ho-"'cr. the same gentle action also means lh:ar di~ wools mor~ DOI be sco.rcd as clnn as a s~-slCm 
• ~ich allov.-s a 1rcater dcJrtt C.• agitation. Althou1h there is no specific data 10 confirm this. lndt opinion 
i~ that water u~1e (expressed as litres of •-a1er:1tg of gra.sy wool scoured) lends ID be higher daan 
cc-n,-cntion.il ~"Siems. This could be in,'Oh'Cd •ith the wool 1ending ID filter out din if lhc liquors arc 
al!cv.-ed so btcome 100 conccnuated. Hoa't'-er. the fact mnains that a substantial number of IMse S}'SICms ba''C 
l'e:n installtd O\"Cr lhe ~rs. 

3.2 Se>Mat Scouring 

The initial rationale for solvent scouring was avoidance or cntangltmcnt. but in lallCr ,ears the anphasis has 
sh ifled to hi&hlighting lht avoidance of pollution. The process has made pains1Hin1ly slow commercial 
penetration since the first 50\-cr plant was commissioned in 1961. The procns involves *greasing with 
bcunc. a brief water spra~ IO assist in removing the hoanc lllCI lbtn jcain1 with isopropanol IO ~-c lbt 
suint componenlS. The initial prototype ran in Btl1ium for fi~ ,an. Plants ~ then sold ID Russia 
(l'a'O). Japan (one) in 1973. and IO Tai•-an in 1985 wbcre only lbc ~ dqrcasing ICC1ion .,. •std for 
commercial reasons. A funhcr plant will be commissioned in Wcstan Australia dais ,car and 1 second plant 
w been sold 10 Tai•-an for installation in 1989. nis will gi''C a IOlal ol ~ plants worldwide. 

Jn51allarions are costly but include a lanolin refinin1 SICp and C\-aponrion of lht small (I I/kg of~ 
•ool scoured) amount of aqueous effluent produced. Economics depend bc:l\i~ on the current value or lhc 
rc-:0\crcd woolgrcasc. This is a somewhat shaky foundall'1ft for such lar&e in"'CSlmtnt. The question must be 
asked. arc ~u buying the plant for woolscourin1 or for •-oolgrnK production'! 

The other commercial solvent plan1 is Toa YS process presently opcratin1 in Japan. This usn 111 
nichloroethylt 'le. Solvent losses arc said IO be l'l on scoured wool 1hroupput. The wool is li"-cn an aqueous 
scour after tht sol..,ent wash. 

3.3 Aqueous Scouria1 iD Conven1ional or Mini-bowls 

Aqueous scourin1 has rccci\ICd considerable anenrion in recent years IO make it lllOf'c efficient. controllable 
and to inco1 ~ ~~~:- as much by-produc1 recovery and primary cftluent treatment as possible because or lhc 
en"ironmcntal considerations. A number or compttin1 versions arc commercially avail1blt. 

3.3.1 The WRONZ Comprehensive Scouring System with Mini-bowls 

This has ticncfi1cd technically from widcJpread commercialisation si'tCC it was first introduced in 1972 (lhc 
'9t ""RONZ Sysrem) and complimented with mini· bowls ( 1971). for e•amptc. lhc number of mini-bowls inSllllcd in ,_cw Zealand and overseas since the first in1roduclion is apprOllimately 200. This means lhal a considerable 
dC'1rce or improvement has occurred over Ibis period and the process is Slill 1oin1 on. The eoeal p1eb1c 
inYOlvcs imprO\·ed opcnina. wei1hreedin1. process control. by·product and heat recovery. and m1in11inin1111 
low level or heavy emucnl dlscharae (In the vicinity or I //kl of srasy crossbred wool scoured). A full 
description or the complete system needs to be die subject of a separate prcscnration. II utilises Alfa-Laval 
centrifuges but lhis Is not a mandatory aspect. Other manufacturers machines arc equally suitable (e.g .• 
v..·esrfalia. Oarap. Sharples or Humboldt). 
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l.J.:! G3r3p s~~tcm 

Thi$ appc3rs to rc5cmNc rhc WRONZ Comprchcn!i'c Scourini S~-stem bur utilisinr Gar;,p instc3d er Alf:a-u,:11 

ccn1rifu1cs. 

l.J.3 SIROSCOrR Proccs~ 

Full dctaib h3'C noe been publishtd bu• it IJ'PC3~ ID hr a ~s arilising mulri·sQge scouring in ;a 

c~binariow tn tuini· and multi-hopper bowl! Com~ pnK.:S! conlrOI 9'i•J "9c blal compultf 1tthft0lor.· i! 
undrrstood IO be incorporated with lk 3Cldcd aspect of liqaor bandlin! loops shich masimisc din and ~ 
rcm0\111 (Fi1. 41. The firs• commercial pr~-pc is prcscady (Augmt 4) being commissioned. More data •ill 
be presented ;n the seminar in Scpecmber as information comes foRvd on •is ae-· process. 

3.J.4 Ptlric A McNaugbl Mini-bowl Scour 

The WP.ONZ mini-bowl sys11em bas also been commercialised in 11 lca.;t one loarion in lk U .It. by lhc firm of 
hft A Mc~aughr. 

Jn summary. rhcrc is no scouring system which has clear ach-antaga over 1!1 Olhcn ill all sihlalions. 
Purchasers must look ar the firSl four poinlS of cntanglcmcn1. dirt removal. effluent arcanncat 1nd price and 
decide from a consideration of the competing processes jusl which one suits dlan best. 

4. V'OOL DRYING 

Thiny percent or more of a scours energy rcquiremenlS is in •WI drying. nc poinss ID obse~ here are: 

(i) thaw as much water as possible should be remO\'Cd mechanically: 
(ii) that the feed to the dryer is uniform: 

(iii} obsel"-c the many aspects of efficient dryer operation which have been well documented elsewhere: 
(i'·) make sure that the process can be controlled. i.e .• daat some exn dryin& capacity is a~-ailable: and 

then 
(v) make use of the current ICChnolor. l"ailable ID monilDr and contw'ol the d~-cr. 

E~s-ndin1 on some of these points. water removal can be enhanced by increasing the temperature of the final 
rinK bowl or increasin& the squeeze pressure. Jn some cases a doubk squcczina can be cost-cffccli\IC. A 
fecdhoppcr before the dryer is essential if a uniform feed is IO be obcaincd and anenrion IO uniform greasy 
• ool fccdin1 via a •·ei1hbelt feeder 11 the bc1innin1 of the scour will also have benefilS in producin1 
•nifonnly fed scoured •-ool IO the dryer. In dryer operation we must Ibo consider aspects such IS lhc 
temperature and humidity of lhe dryina air. its flowratc lhrough the wool. dtc steam supply. tlte types of 
Sleam traps employed. condition and desi&n of she steam coils. and she Pistence of &ood control systtms. 

(figure 5) 
(fiaure 6) 

5. WOOLGREASE RECO\#"ERY 

Dis operation is essential ID any of the hiah concentration scouring systems nnrioned under 3.J. Ir is also 
essential if effluent disposal is a problem since the major conlriburion IO be BOD and COD arise from lhc 
•·oo•srcasc present. The equipment for recovery is commercially available but Ppcnsive. 

llterc is no clear aarcement between Yarious authorities as IO what constilula the best system from a scours 
point of view (as distinct from a machinery supplier or 1l'Oolgrcasc purchasers point of view). Tiie choice is 
between: 



• 
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1;a • tht I\& c--~r:t~t s~ crtm ucni in SC'·~ Zt:1l.1Pd ;mJ "'~~· htr~ com~ri~ini l pnm.:u; ~tnrrifu(t Jnd 3 :teond."'I=-:· 
rtri11tr •ilh iniri;ll ~rt:i~ tn1ulsion of 60-SQ~ ~1ng rdinC'd IO ltc'.t 1h:1n 0 5';: 3nd 

tt-1 a thrcC-Sl3ft rtcO\try S~'Stcm is ac:•-oc:trtd b~ Au!lr:tli:ui ..aoiker!-: prim3r:• ctnlrifu~t- Jrt3St emul!ion 
20t;. IOQI $OliJs; sccond31~ ccntrifogc 1rcast emulsion 60-10";. and ;a tcr.i:ar;· ~cntrifuit. 

A nomber on in-process ::and out-of-process ~for ~imum rttO\rry of 1rc::asc ::and dirt ;arc promoted currend~­
and tM-sc ::arc usu;all~ promolCd 3! pan or the scouring proccs!. One e:tccption IO this is the Lemar Process 
~ra~ I (Fi~. 7). 

(figure 7) 

6. ENERGY CONSIDERATIONS 

(i) Ille primary energy seneration plant: 
(ii) lhe scour tio-·ls: 

(iii) rttO\CfY from the effluent: and 
(iv) efficient operation of the •wl d~u and recO\-cry from the 'WOOi d~-er e:chausts. 

Tn:hnologin ha\-c been ck\ doped to the sa1e of c~mcrcialisa1ion and much experiences e:tists on the '-arious 
aspec1S of cncrr. conscn'Mion. The drivin! force for all the nteaSurcs used mus1 be the present eost of 
ntaJY. Ar rhc moment workfv.idc prices for energy arc compararh-eiy low but this situation will probably 
dtanp ir. the 1990s. 

7. EFFLUENT TREATMENT 

The le\.-el of t•canncnt usually varies from plant IC plant. The relationship of cost ao degree of trcarment 
usually follo-s 1hc standard curve. 

1001 

I 
I 
I 
I 
I 
I , .... ,., 
~·------
I 
I I 

I 
I 
i 
I I 

,/ or 
Primary rrca1men1 arc usually profitable. Beyond that. any other 1rca1mcn1 costs money and sometimes lar1r 
amounts. Many systems have been tried with no clear contenders as to lhc bes• and least ellpcnsivc rrca1men1. 

I. PACKAGING 

Dense P1Cka1in1 of scoured wool to densities of 1rca1er than 500 k&f mJ is now acccpccd as a commercial and 
COSl·cfl'cctivc WIJ 10 pK .. p wool ror lranspon. Tiie dlff'ercnl aspects of possible damaae. CCMrin& 
••crials. samplin& ror objective measurement. etc. need to be considered in lhis con1e~1. 
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9. GENER..\L 

Qu:ali~· as<tur:tnct. :tn:tl~·,_i,.. :tnd ~tinJ :trt csKnti.'11 ror :t roundl~ N~ KOuring indu'-I~ :tnd ,_hould nOt bt 
KJlcclCd. 

Efric~nt scourinr or rr~~ -aol en:.blcs lk fi~ IO tie rn:ar•elCd on equ:.I terms v.·ith itS s~-nthttic 
compctitOrS. i.r .. ~ a cle:tn fibre ablr ID hr sprcifircl •ith p;ar:ametr"- or prOi:ts!in~ Sifnifte:ancr W'ool 
produttrs ~hould 3\":til thrm~hcs or this markain! owununiry. 

I Au1ust 1988 

End. 

Fiprc I: caption as norcd. 
Fiprc 2: caption as nocccl. 
Fi1urc 3: U!OUt or 1reasy wool blendin1. 
Faprc 4: Contaminant recO\-ery loops f'or SIROSCOUR• system. 
Fi1urc S: Temperature control loop f'or a d~-er. 
Fi1urc 6: Humidi~ conrrol loop ror a d~-rr. 
Figorc 7: Lemar Sra1c I system. 

• 
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I. INTRODUCTION 

T1" ''"' ~I )'C'aB "-' "'" tt'"'k~rahle thnnJ!c" hike ph11:c wmldwl1I\• in 1l1r rnw 
•'t1'11"4.-.1Urintr inth"''Y· PriClr In'"''· mo"' '"'rhn,is Imel'"'" f'h!Ct'd nn m11difymp lhe 
\•arinu' ,,i,linp rmc:e~~" "' i111md1k·in1 ll('\Y Oll(''i with 1111(' 1nindpnl 11im - ·lh111 ur 
1n1rrov1n1 tll(' ('ombin1 lear lty mh11.·intt e111nnpl\•n-.:n1. 

Thi' 'i"",'""' "-' nuw C'hlllFfll 'irniritamtly in Nfw /.t'nh"'cl. lht' nmin "'""'-'<'"' 
fur t101h fW'l'hk~n or IC'CIUre\I blt'llCI\ n11d lhf ""°" \Yt1rhlwi1lt' Uft' rnlnur 111111 t'l"I hl\'111 
di'fl'""l f'"'hlcm,., Cnlour dftfnninc" •ht'"'*"" nvuiluhlc h• he ti)'"'"" II•<' wu11l 11ml 
lhc liJhlfoi'illl('!lo\ or lht' ""ul11n1 dycinJ'· f'iflt'Cinlly wnh l'Nl'lt'I \lllldt''i whcre th\• 
\lahihl)' "'•ht' wool ba1e i" lht \kltninn1in1 fo('lnr. Emucnt tli\f'Osul f'rohlem" 11ri"llnlf 
mainl)' fn•m lht' ~rin' nr 1ren!I.)' "'''"'·are nn nverwhclmin11 tli"linccmivc In we"'' 
"""in n-.any pan" of lhe dfvelort'I and ind"'"inliloC:d world. lmnit11lly lht'\t' 11rt .i11~1 
lht' pl.-:ci. wht're we aim In M-11 wool a" n hi11h priC't'tl,nntl 11111tli1y '"·c11h1e1. ~111111tyinp 
lht~ '"'"'"'it'' with clean ~ml "''"""· nl('rtly ""m' the "'"""'"' 1wnhlcm h111·k 111 
lht lln1tlU\'('r '"'""''"'· 

C"umc.'ltll\'ntly. I~ raw w.1t•I "·nurinj! 11"M."l•1'C' whic:h pivt the '""''"'''' 11r 
fnha1""'' '"'''""in lht' 'ICOUretl f""MhlCI lnpcthcr with the uhihty In f\'lhl\'\' llr uvnhl lhe 
ernUC111 f""illlcm hav.: beee'l 11"flC'rR'\I in n.•u•nt )'Cltr\. h t\ 1..:rh11f1' 'ipnil kmll 111111 ""'' 
uf lhc- few raw •~I ~ran1 '"-'hniq1lt's tleV\"ln11'd nvcr :?tt ~Hr'i "II" und now 
r«eivm¥ '"''"'n-.:rcial enWnentenl i' the Stt\~r 11"1''<''" 11 whith nrrcr\ •he: l'm'l'C"'I 
or an in-hn"~ C'ffiucn1 ahalC'nl('nl 'tcf•. 

1. Mt:n1.\1'ill'AI. n•:\••:1.rn•Mt:N'l'S 

1bc ""'·'" l\'\-.:nl t~vt'lt'f"llelll\ in Ul\'Ch1mi,·11I innm·11ti1111 h11Yc \'t:ntn•1I '""'"' the 
intr•1thk·ti11n of the- WltON1. C'om1wthC'n'h'C' ~kuurinp Sy,1cm/~I 111111 ii\ lnler 
cmti."li""'"' in Ille mini·bnwl 'i\"t•llfinp ,,.,·hnulnpy/.f/. 

Ahht-t1gh •he Wlt0N1. '>''"°'"' \Yll' ltil\k'ally ll \m11•h~ I''"''''''· intlinl m \'l'l'lilllt"C 
wa' '"" inml\'\lialt' in thi'I cnn~rv;nivc intfu,lry. l'hC' 11m1111y1..: \Yll\ ""'''rvcll \"lt1\\'I)' 
in N<-w lt.•:dantl fn4' ''"'°'' n ~nr hcl•lft' lhc \\'\'nncl 1•hm1 wn' t.•1111m1i\'ii1111,•1I. 
Thc~oifl11r u11'akc w;a~ rapid hn•h willun New l~11hmcl ;mtl llY\'f\Cll'i. The v1t1111: 111· the 
•\\·,,.,. •.:w.11\e.(Jt,_....,. .. ,,. """"' 7-".ol;oe"''"" 1 

.. 

"''"'''"l"'"'"I ''''"""'''' 11111 ,., m11d1 lr11111 1h11 l11111rm·1•1111•111s In 11t•1111rlnp 11., in lhr 
\'t1m:n111i111111 \'t'nnumii•i. 11111111,·h!h'•I wilh h~ ·1•rt11l111·1 '''''"""'~, eon1•rpy """t!". w111tr 
t.•nn!o11111111i1111. 111111''n111h1111111,11l11111 11111•m111111. Tht• i11cl11,1ry h111I alrc:mly lll.'t't•r1r.1l 1hc 
1wetl In 1'111111111111' fur 24 h/dny 111111 7 ch1y11/wc:c,ok l11r hi11h rr111l11c:11v11y 11ncl nunimun ~ 
use: 111· "''"""''''";. Thl1111•t.•lmnl11p\· 1•1111hlc.•cl 1h1•111 1111h1 '"· ;.; 

In lhe 1·1,•hl nf "l"'llillif nncl 1111,linp prrn"y "'""' 11rw clrvl.'l111,mr111' hnvc hct' 1:1 
'l'llf!o(' 11nlil t.·11m1t11rmlwly rc.•,·c:nlly. Sl11111 \li111: \\1111l 111ctthl\'1.'cl hy 1111inlill)! \kill\ Wiii e 
lilll\' 1;11lphi1lc.• cl\•t•ihuury nncl '"'''' 1t•11111vi11p the w1111l 11wd111ni1·11lly. has"''"""""""' t= 
ver)• ell\'\'livc.•ly 1mcl dc:unccl hy m11kln11 """ 111' 11 i:,•hr,•r wn\hrr/.// wh11'11 1111\ u 
h111111111•1 ·111111 IYflt.' 111' llt.'lhm t'lll'ri\•cl 11111 in 11 l"h1o;hi11p \lrl.'11111 or Wiiier whil.'h 1:11rrit'\ ::: 
ll\Y1I)' lhc i1111111rl1 '"'"· I 

'11tc: nf'('tlin11 111" 11rt•11sy wnnl Im" 1'1'1111 lllt' 111rt1"''"''' 11111rke1 11r 11111c.·hi11t' ""'"""' 
rn1th1clnt1 Trnclc11111rkrcl mnt•hhtt•li """'" lllo °ffll\'flFir•t • / 111111 l'irnnhn/ft/, Whfll c:nned 5Q 
nec.•\'t'S W\'FC '" 11' lmnclled. ""'' '"" WIU >NZ 1\111111:1\'nn/ 7 / ror nc:eu 111111 11d1lrtK'lll cs 
In hlcmtoe. '1'11" hlller 111111.'hine lms l111rc"l11c:ecl nnvc.•l 111;111•t.·11o """'" '" ~c:lf·chrnnin,r 1cc:1I ;ii 
illltl 11 wlf·tlt•11nlnp 'i\'fC'l'll fnr 1111111i11111111 dirt n•mm·nl 111 1111 lime,, I\ \'11n11ncrc:111I ;! 
1n11l11l)'ll\' h11' "l'll'1Hlt11I 'ill\'l.'I'"''""~· 1111 I IC 1111111111 ... '""'"'JI 11 \'ltrirly nl N\•\v Zc:nhmd ~ 
J!l"l'll\)' 111111 \Iii"' \YCICtf\, ... 

l.ij!hlwt•iphl n111•n1•r \t'l\'C:ll'/•'4/ 1•11\ily 111·1·11\\ihll' Im H'm11v11I h11Yc: 111'11 hc:en M Z 

n\Cl"nl dc:vc:l11111111.•111. ennhlin&1 "'"'"''"'" tn clumpc: lltt•m more fmflltnlly \inct' ii ha'I Z 
llC'\'11 \hflWll lhlll t'llllYelllilllllll hllt \rrt'\'11\ \'1111 hh1e·lr. 111111 \'!OJI Wllhm ,10.(10 lllill Ct( m 
\lnllinp 111111·1"'''"' w1H1I, wi1h 1·nn,i1lc.•111hl1• i1111•11i111w111 nf chl\I 11111l 1hr1 re11111v;1I. IN 

11i'111nki11111c.•1I. 1h1111'11r1hcr r1111icl clc.•\•11 l111•111t•111 111 lht• llf'\'llinp nnd 1h"1i1111 ur hn1h ~ 
lll"ell\)' 111111 \\.'lllll'Ccl \\'11111 will 11\'\'llr. 'l'hi'I Will 11': IMlll'llll\11f Wilh lht' illlrncllll.'linn n( 
hl1•111linp ')'sl1•m11 lur ~rcmsy w11t•I, 111111i-.e pre111er 111lv111111111t or 1he Cll'f'Urlum11c:' 1he 
"''"'' 'it.'nnr nfl'e" for 111i~in11 hl11111l t•omronr111 ... 

CJ 
·'· l•:Nl-:IU:\' ~ 

0-C 
A 1trin\'11111l 11rc11111' \'OSI in "'"' WI"'' \\'lllll"inp i .. \'llC:rfly/Y/. l'hc: ""''"'' c1111:rn1inn nr 
11 WIUlNZ ('11mf"'fhtn11ivr ~\·nurinp Sy,1c:111 \Yllh mlni.hnwl" 1mnhle111 nmny c:ncr11y 
\llYinp "llnuepic' lo hr u~d 1111cl In l11c.·1 hn\ 'ili11111l1111•1I the: ''""'iclc:mlinn hy 111111m11t· 
1111•111 111· numy cm·r~·y 11•h11t•1l 1111111.1t'I' 111 "'""' i1111 whit•h 1\·c:11• 11rcv11111,1y iarnnrc:cl//fl, 
l.J/. 1'ht• NZ hHlll\11)' i' nnw ''"'''l')'·l'"""''i1111,, 11ncl "'" 11 vnrit'I)' nl \'flll\\'rv11111tn 
l\'\'l111i1111\''i "'""" '" ii. e ·I'· t'll\'l1f\ '"' hnl Wlllll IHm·I .. / / .~ /. Wll\lt' '"'"' '"~'flYt'f'Y I mm 
11irf / ,f I ;mtl w111er/ ltl/ s11·e111m •. We wi II \CC: mnre ""e 111.•inp 111111lc 111' ll1c:'c when ""<''II>' 
l'll\l'i hl\'f\:&lst ll!i Ill\')' Mm:ly IUU!ol ill lht' I "'111' \, 

... 1.AIUH•N ANO l'NU!HIC''l"l\'11\' . 
'I h1• l111•h l11hn111 1·111111" in\'111 nl '1·11111111,~ 1111\ '' i11111l;ih•1 I a I"'"" 1111 ·~ 111 I"' 11h11·11v11 ~·. It 
io; 11 lnct lhnl in m11,t 1•hm1111h1111111h111111h1• w111hi.1hrn11µh1•111 "rc:lrc"""'l.'ln·c:. In 111htr 
wnrcl' mo'il 111111111111'" 1·11nltl 1inl)• C\lim1111• in mh 11n1·e wha11heir lhm11ph11111 m1ph1 ''IC 
h111 '' 1111hl h11w 1111~·1)• 1111 lhe uhilil )' 111 the i111liv i1lt111I "I"''"'"" 111111'1'"''"'" 1hi1o II pure:. 
Wc.•iph f\•t•clinp. 11r1•lk11hlc 111 11 wulc• "'"II'' 111 111n11•1inl' whkh 1trc 1·11111in111111,ly 
l'lllt.'\•o;wcf. "'"' i11111"h1t·c:cl 1111he Nt•w l.1•11lnncl inchl\lr~· 111 I 11'14 1111111111' "inc·c: ht•c:n rt· 
c'l1•1111c.•1I wilh ""'"I nc.•w 1111111111 ino;111ll1•cl wm lch\ iclt• sint·1• 111111 linw. l'rcviou .. ty wriaih 
kc1hnai "'"' hc:cn "'eel in Ill IC:ll\I "'"' mill in lhe l lnilecl Slnll.'11111111 WU\ "'"" nrrcrtcl nn 
111 lc.•11\I 11111: l~11m11C11n 114.'flllf m1111111'uc.·111rc•r'" li111•. 11 lll'\11lc,od nnly lht' d11c1111111111td 
cvi1l~·n\'C: nl' l..:11\'l"i1" lo 11 w11111,..,·nurmp 111..:rnli1111//f1/ lnr ii 111 hcc:nmc: more wiclc:ly 

N 
0 



• • 

ICttf*'I. 
Wfi'""'°'I fceclinJ, nnw wtll f~lnhli~hc'd. wlhsw~ mnnnpC'r'I lo nomlnnlf' In nclvnnrf! 

wha1 lhmuJhflut i' required. to if1'.•rentenl•lly inc:ren~ or decrtlt~ lhis n!I c:ln:um· 
SIMCe!I dic: .. le, In quay pmcluc:lion rttorcl!I when nreralinn ill C:ClfllinUnll!I nncl In 
idfn1iry """"'"'"due In m.chine ineffic:ienc:ie<1 or l""""""hnn houlcmrc·b. II nl<10 
con1ribule' lo uniform lhrou1hpu1 which in lum is im1lCirl1n1 for lhc 1•rclCl1tc:lic1n nr 
evenly dried WCM>I. 

One cllhc:r s1ra1e11ot1rea1 v1lw 10 pinpuinlins prod1h:linn pc1hlc111!I hH hecn lhc 
inc:rea\in1 U\C nr C'Clnfldemial prodU\'livil)' s11rveys. These. when c:c111cl11r.1ecl tty tm 
independent aftC.I rro(euional cq•niqlicm/ /7/, lell M.'tlUfCf!I hnw lhe)' IUC llCJforminll 
in relation IU lheir competiton in their own lndu11ry. II I:. • P"wcrrul Incentive for 1 
complft)' IO i"'f"O\'t, qy, 1111 enerl)' uup If ii Is lnfonned 1hn1 in lhe 1nnunl 
proda1ivily SUtVe)' ii ninked batlom, even 1'1ouJh ii may have rtmked In ll1e uprcr 
quani~ Ml)' for IOniftf or lldminiMnilion cos11. The Ml effecl In •n lnduslry 1'""1' 111 
en 111-nver lift in l'f'Oducli•ily lftd lhe elimination or lnerricienl p1ctic:es. 

S. C..'ONTMOL AND QUALITY ASSURANCF. 

11 i.' in •he~ two areu lhal lhe 1re•1e111 ld•1Mt11 hive tlecn made in recem ye11r11 and 
where lhe '"'~ S'C"fntial for imfWO¥tn1tnl !llill rtm•ins. Varinu11 c:onlml IC('hnlc111e11 
have been inlmduc:ed IOcomplemenl new rnec:hanic:1I clcvelnpnent11 nnd lhc rcc1ulre· 
mtnlll nf inc:rta.,inllJ SlrinpM !lf*iflc:alioft fnr M:"'lred wool blencl!I, Wkle!lprencl UH 
ot weifh fee.ii"I has alracl)' been mentiClned. T1klnJ lhe !l('OUf pmc:eH in lo(llc•I 
Older from 1hc fcedin& ot the 1rea.'>' wool, we ha¥t 1he rot1owln1 item11 or cnnlrnl 
COINftMly •vallable and widely UMd: 

-H•lf'l"rmalic/ lo'I/ COftlrol o( Jfel!IY waol le¥tl in a feed hopper (lhi11 help!I the 
weighlhell feeder IO opelmi• 1hrou-.hpu1 C'Onlml) 

-bnwt 1emrer11urea with willble hanlw•re tn allciw ror !llt11n henlin1. hlsh 1em· 
peralure hot w11er hea•ina or dim:I 1u·fired he11ins 

-flowdown c:onlrolled by ••riable speed pump!I rtlher .i11tn by orenln1 or c:lo1in1 
a c:ontml valve 

-le¥tl controls in &anks or bowl~ using proven equipment which can oper11e 
reliably in lhe hoslile environment 

·-slud,e di!IC'hlfge. (IWS developed Trlmw1111ef /9/ ) 

-rin.w water deplo,ment as in mul1i111qe sen.1rin1 

-<0n1rol or flowdown and liquor quality in lhe n11in sc:n•ir bowl (FtOCOM/ 20/ ) 
-<0n1rol or rin11e waaer by 1urbidily meuuremenl/ 2 I I 

Feed In •he l'rimary ceftlrifu1es i• one or lhe remninlnf •re111 nnl yel •men11ble to 
1u1oma1ic c."Oftlrol. WRON"~ is cnncluclina pmvln1 1rlal11 in • commercial plant with 
1 new development called Cemricum which 1ul01Nlic:1lly m1in11ins lhe orlimuin 
keel flow rate 10 lhe prinwy cenlrifUlf!I in 1 WRONZ loop. 

Detcr1ien1, imecMesisl c:hemicnl11, M:id, hyclm1en pcrmaklc ancl lti1111l11hl1c s11l11-
1iclm IC'C now melered into lhe ll"f"'C'P'iale howlll wilh tlte 11n11his1ienlinn fft1Uifftl for 
.....n.b where dou&e is delennined by the c:le1n wonl lhrC1l1Jhf"1t. U11in1 lhe new 
COl'MUM!I ~which mani•nn and m'Ohlll all lhat 111 pninll un In lhe 11c:n1tr, 

• • 

n1111111p'1t111•1•1 m:rcl 1111ly lnp In lhe 1•i.tim11t'1 111· yic•hl. The• wri,hltrlt them rec·nrcli. lhe 
thmuf!hrut nml lhr c•nm1111tC'r c•1tk11h11t•\ the• 11m1111nt 111· c·lic•nnrnl 1r1111i1c•1I nml 1111tn· 
nmli\'1tlly c:o111ml11 lhc mc•1c1·inp !ly111\'111. S11d11111herl11p IUflC'lher or t'!ll.~entlnl ttJ1Cr111inJ 
i11forn1111inn rnr m11111111cnic:111 hn11 I"°''" c1,•1111111!1tr11ted In the WMONZ ~C"OllMC"OM 
c·11nc·c•11t "''"'"' the: ~c·1111r is umh•r c·1111111lc•tc: 'l1trvrlll1111c•t• 111111 c:11111r11I hy it11 own 
''11m1111t1!r. The"'"'"" or ~·11c:h l'llrl or lhr 11111111 i'I di1111h1y\'d 11111t c:nluur ll'"l'hh:111cmmn1I 
11nd v11rinu11 c:nntrnl 1111r111nclcf!' c:1111 he c:11llcd up or c:hn111ml "''"' 1 11imple five-key 
rml. l'hi!c !l)'!llt'm 111 c:urrcntly c:nntmllinp lhc WICONZ 11ilo1 f'l1tnt sc:our nncl i11 nv11ilnble 
h•r c1,:m11n!ltr111inn 1111rrc1!lf.11. 

The: c:omwl or hoth tlllmr.lclc 111111 hl~11l11hltc• hlt'11C'l1i11ll !ltill clcre11el11 """" mnnual 
1i1r111ion 1llhnuph au1on1111lc litratlnn 111 nvallnhle Ir required/ 12 /. 

'rhe 1111nll1y nr tht' M:ourecl f'rllCluc:t hn:rc cl"'"'''""Y "'"" 1me'lqcl hy lhe level or 
eir.lnK'lnhlc:. "'"I re1111in, hcllh clctennl1111tln1111helnf1111mewlmt thne·c:u111111111l1111. Near 
inrrwred 11rcc:tm'lc:ul"y ( NIR Al nnw 1m1vhle'l thc!IC! d11tll with 1111Cecl incl rell11hili1y/ Z.f /. 
,, l1111l!ICI rc11111ihle to link lhc tnrraAly1.er Wilh .. Vl>U In'"" 11c:1111r h11ll 11c1 lhnl lhe !IC.'nllr 
llllend11nl11 c:nn !ICC! rc:11ull11 cll11rlnyecl nr Ille: C!lllr11c:t11"IC!!1111111 rcamln !Jr wnol whic:h h:H 
tlC!cn ,,,11':e11!1C'cl lhmutth lhc l"lnnl 1t11 t'1c:cmty "" 20 min 11p11. In thl11 u!ll11e, the ltc:hni'lue 
11ervc11 lhe duel purl""" '''both c111111i1y c:nntrnl 1111CI q11111i1y ""'""nnc:e. 

Muc:h C'rrort hns c:enlrecl cm c:1Jntrul nr w'"" clryinp/ U / incl 1hi11 h1111 required 
mnnltorlnp nr 11b11oh11e nnd relutlvc lmmlclity in llw clryc:r uhi.u111. Alllmuph dlrecl 
renclinp llC!llllO"I or humidity hnYC' h\1cn C!llllllllnecf/J,\/, lhC:y hllYC :ended In he 
111!1Ceptlhlt In 11vrr·lc:m11trillure nncl rc:c·nurw 1tn11 hcen mnde 1111he more rcli11hle wee 
nml dry ttulb 11en11nr11 when h11mhll1y menimrrmenl!I hnve hern reciulrecl rnr c:onlrnl 
rurrn11e11. I\ new clevelnpmenl, Hmnlc:nn/2t'I/, 111111 1111ecl lhi11 hiliiic: llf'rrunc:h wilh 1 pmpr11mmccl f'llYC:hrmnclrlc: cl11t11C't111hl1t1u11 clir\'c:I rttncl·nut or rC'lnlive humhJily to be 
di'l'hl)'Ccl rrnm WCI "'"' dry "'"" IC!lllJlCfllltlfe 11Cn!ll1tp. ~ 

One nr lhc mn11I !lipnlrlc:nnl rec."C!ltl cle!velor111ent11 in ch ylnf c:m1tr11I lc:c:hnnlnJY for 
the 11c:nurln11 h1clu111ry h1111 ht-en thr new c:n11c·er1 c:11llrcl llRYCOM/17/. ·r11111 unll 
rtc:elvc11 v11rln1111 lnptll!I lllM:ll aii the WCI· nnd clry·bulh tc:mpcr111ureii In 1he dryer, lhe 
reu11i11 nr lite dried wcM1l, 1he welphhc.-11nuwfllle11ip1111l, 11ncl nny other chttn relev11n11n 
the 11c:n11r 1h111 mnnnpcn1ent key!I in111 lhe ln:.1rumcm1. M111111llcme111 11110 key" ht '"' 
de11ired fCJlin Ind "" lhc ha11i11 nr 1he11e htltlll!I l)R V<'OM c:nnlinunu!llly nutkCll 
11dj111111nenl!ll In lhc dryer ealta11111 d1111111tr !let1i111. lhe wool llowra1e 1tnd the dryer'• 
enersy 1111rrly !lo '"' In proch1c:e: 

(I) wnnl dried 10 lhc requlrecl repnln: 
(ii) wllh tnlXinmm errtc:lenc:y ul· C!lltrfy "'"'te: nnd 
(Iii) c:hnn1e lhe fthml llirnt11lhrn11 11111 1"1re11c1 maximum ir imuruc:1ecl. 

ORYCQM 11110 hn11 lndlc11in1 r11cllille11 and wll! rrlnt n111 a 11111111!1 rernrt nn requeu 
or 111 ln1erv111~ "'"' rlnl "'"'" 11!1" rmwlinn "' thne. 

Or l"imc hnf'CtrlllflC:c let IJRYCOM ill lhe CC1nlh1uou11 1nd 11c:c:11r11te nn•lln" 
mc:11111iremen1 or lhc re11111 or lhe wnnl cmcr11injl rrnm lht' dryer. I\ lll"fC:l1tlly delllfntd 
rcJ1tln meter hn11 hecm '"velnpccl which ""l'l'lle11 thl11 111rom1•lion. ''" principle or 
etrc"r111lon 111 cnncl11c1M1y mca11ure111en1 h111 It 111 mlcrnrmc:cA11nr tta!llfcl 11nd u1ill•1 
1cc:hntquc11 nr eonduc:tlvily from fnur c:lt11nnel11 em.,1nyh11 n 11rec:i11I 11isn1tl technique 
r•lher lh1n one enn1inunu11 0C 11i11n1I. The 11y11tem i1111o(lwnre rm11r11mmed In c:nnven 
i111 f.CJCICI c:nnduc1ivl1y nic:n1111rement' rcr 11econcl Into n ntenn res11ln v11h1e 1nd upd1tted 
every 0.1 ~ 11. 

The ma111 nnl•ble rec:en1 develol"mtnl In cetmn11rc:l11I wool drye,_ h111 hten the 
twflChtc:linn nr the Mnrk II ver11hm or lhr Unlclryer, 11 cle11l1n cot1C:tf'I rmm lhe 



UniwcNIY ... ~w s.-.. 1h w.~~N/. 11te Orlit of llte 11\'W ""il!li were m11nufll\'lltr\'1I rur 
'f"'('ifit """ in • '""'tinHUU\ lto(t"irh11 Rntl "'"'""' ''""''''!Ii\ fur ''IUl1''1 )'llrn \'II"''" 
C'hcm~I/ !VI and they hive fl"'vt\l t" ~very "'"'"'fs!lil'ul in 1hi!1 d11!y. An n!iliC~~•mml 
of' lheir ltfrfc•nta"'-~ in dryinp hanb nf t•l'f'CI yarn/.W/ hm; \'ttnrirmC'cl lhc 1trin\'i1tk• 
nr hi1h inl\'R\ily dryi"' IMI lhc)' C'mhncly nnd whid• i,!i\'\'\ lhe lllO'il oltviml'i hcm~lil. 
a ~l"..f li<l\'in, in 'P."'-~ etVC'r dnun dr~r!I of lhC' \lllUC ,·1111nt11y. 

An as'C'\\IUCnl C\f Unidr~r ~r1·nrmm1c:c in dry 1110,c• dyc•d \lnc:k hn' ;1l'i1t 1'1111 • 

fimlC'd lhC' inihal 'f«ificalietn\ a"d will he jluhli\hccl '""'" y/ .f I/. 
Onc.'C' 1~ \\c•ol ha!I hc."Cn ,_,,.,""°'and clriC'd there ill ol"lcn 11t,• l\'1111ircmen1111 snmplc 

for Ii""' IC'nJ=lh. ''"'"flh and n1hC'r dillll ol pm\'C'\\illl:! "iJ!nilic:illl\'f, Thi\ n•11uin'' 
drawina: hctth a l'ull IC'ni1h "1ratt" 1'.,mplC' nnd 11 rc11rc"Clll;lliv,• \'ctrc \ltmplc• In Nc•w 
1.nlancl a 'f'C''ial \iltnf'lin1 hC'acl lt11\ ~n 1lcveln1ll.'d lnr prnh smu111inp l'rom 11 
""'"'''•n1in11.il ho11C' hlC'n!lil)' "''' 1111111 ?\O 1:/m' ~ ;11111 hum lit\• low drn,ity pie ·pl,.,, ho' 
or • ck·n~ ~''· ('elf\'"'"'""'' ,·an he taken "'int! 111·c"ure tc•cin,i ur lumclll\•hl ""'''l11mi,·11lly ch ivcn 
unih "". ,, .. n·,•ntic•nal ""'"" a111I h)'dr;iulit t111 in~ ""''mhli''' h•t ''''""' llll\'hl!\'\, 

tloi\·i"f nhe;iincd liamplC\ cth'etrt''i and of full km&!lh \\111111, dctcmnimUions \'1111 lhcn 
l1C H\a\lc of '""' \':V~l'I ~xlile parnmcl"" hn1111rh111110 \Uh\\'llUt'nl rnct\'C!>\iPI:!. The\\' 
itl\'l"'k•: ';" i' • a111l 'ha'it'' \'Cllour. ~'ich111l prc11~. lenp1h l11U,•r \'Hrc.linpl. hull.. 'IC'pn•c 
or '"'""""''""'· VC'fet•ttk n-.ner '''""'"' n111l lihre 'limncu~r/ .f.? /. 

ThC' 111t'll'~mtnl nf' \~ i' a New 1A"11ht111I ~11111d11nl llUil11ltlC' for UW with hnlh 
ftta'~ "' ""tUn.'tl '1Al'IUl"1.l.f/, Aftt:r \1ti1nhle """l'k' l"''l'llrlllinn 111111 ,·olm ime1cr 
\:alitwatic-n.1111.• lfi\limulus "''""' X. Y n111l "I. nre '"''"""it"•'I. The""" or lhc.'lif 11111rrivc 
al an "i1"'9.•\ .. lnr c:ctku i1' 1vaided ttft:llU\C etf thf lmown mnhif Uily In which this tllll 
a:iw ri"4'/.f.J/. """'"''· hC'c:•u~ nr1hC' g1111ci'-itn't'la1icq1 I"''" ,.,,n X nnd Y rnr wuol.,, the 
ui''"'"'"" data att utili~ """'"~"·i111ly to '"'"''il'C "''"'I \'1tl1111r in lt'llll\ ol' 
hriFhlllt"' 1Y1 and )'t'lhnvll('\\ CY·ZI. 

i·~ \C'~linn 111· Ftt•'Y hlC'nd \'1ttnp11lt'lll\ h)' \"n111111ncr/,f.~/ utlll,in¥ oh.ic•c·liw 
Hl('~~Ht(ltl. rai'C"l'lftial rmhlfm'I ihnlC ttflh\• \\'UlllC'd hl\"nd h)' 'f":\'iht11li1tll/,f_?/ 
i' \'«tnlC'nctll.i"-"I. The ha\~ '4.-ntotin~ rruhtem<1 np;irl, Ill\' mhli11nn11I \'etll\lrnint nn the 
"'-"Nll'\'f i' '"" 111 hrinJ •bclVI any ,,1hmr \'MPJC'' hy wu\hi1111 or drying sill\'t' lhi\ h11\ 
rnthahl~· alrtMly '1ttn t1k1ila1e..I ... rar• ur "" hle111I l'llflllllt'IC't\. The l'fllC:tic:c ot' 
~a1:hin11 durins "'"'rinl' ""' pll\•n1i;1l for di,mrhin~ lhi' \'1111\'\'I'' \hl\'C' lhc \011k·11l11· 
IMWI nf , ..... l"'\'\li..·l\'\I \"tth111r in lhC' w1•1tl"C"d hh•111I h11' ll\•\•n n''l!l"rcl. In lht' 1·1111e ur 
~""""' l~ac:hi11~. thi"I. c.-c•h"" mny Ill..• '""'1;1111i111t~· ll\.•llcr lh1m 'IA'll\ c.·11l,·11l11lt'd fmm 
I~ 1"'-•1-.I \'tllllllllll\'nl'. The !111111\" 'illllllictn 111,hl\, ll1t111ph ltl II lr\\Cr f~ll'llt, ii \lltnl' 
'"~' •YI'' 111· N..••:hinf! "''""" """"inf. 1111c.•h n' hi1o11lphl1e In lte,wl .1, i' ''"'l'h•yc•cl. 

lllC" "'"''"'"' uf hhn: dama"' nl\tt ari"'' 'i""'· II\ i\ "'•11 lmnwn, u min111 ck·~·"''' 
or dnnt.-.~'\' j, 111\'W"l"ihlC' with I"'"'"'"' hk•11\·hint:. 'I'll\' l!\'ll\'11111)' ll\'\'\'1111.'1' CIUltlil)' 
"'"""""'' l\''I '' 111;,1111· alkali M'l11hili1y. Whet\" 11 v1tlu..- nf 211'.f lc•r \tnurcct lon\C.' "''"'I 
i' re~""""'"' 1lte: "'""i"'""' ac.'\'C'l'1Uhh: tu the.• ,•111l 11·~r/,ff1/. 

111.:n•\iti\• hlc:-"=hinF i' "'he c.·urrk'c.1 ""'· ll~n lhi\ h1':1\lmuhl111"1 he IUJ!flC'cl In'"'' 
""""' h• ;11h,·i~ •I~ end U\\'I. Titi\ will uvoid lhe l'"'e111i11lly cl11n11''"'"' silm11i1111 
devehlpint: ""'""' 1hC' haller •. ,, unaware nf pn:vi''"' '1~11thinp 111111 \lcci\lcd lo do lhi' 
11ain wnh \::11,.;11rni1anl '"""""""' da111.i.,oe. 

M\•nhun """' he made C\f a '""' letlmi,lllC' \\'hkh "'"""''' ""' 111' inmp'' nnnly,i.; 10 
yichl httr,• "'°"'"'lcr "'"'"' wi1hou1 lhe '"m•I ,·11vc11b whi\'11 sm ro11111l 11irrl11w IUc.'11\• 
""<'A1'"ftl for '""'~ n""lullaletl "''"''' '" laml" w•ic•I. Thi" new lllC'll\l11'C'lllC'nl lt'\'h• 
nitfuc' i' c.·nllc.-tl l:ll>AM/.17/. 11 i.a .. hcc!n c.lfveh•rc'«I h)' 1hf Auslrnlilm Wnnl 1'cslinp 
Aa1hc11i1~· lor inilial II'(' in A. WTA It:'' house" lhniupluiul A11 .. 1rnlh1. 

• • 

tt, l'ACKAWN': 

i:u•i1•h1 "'"' · ,11,111111111111,•111111'""'111111l c•111o1 ul' tll'lllnp w11ol lr11111 lhl.' \hc•c.·1~·, huck 
In the mill. l . ,qucnlly, in '""'W cm1111rlt11 invc'ltip11tlnn'I intn 1"1tc:k11pln1 cltn\llil'" 
hiph\•r th11111hn'c 111111111111 t'1irm·1•11,·k,•1I hull'' ci.c: .. 11rr111er 1h1111 ~~n kar/11111 h11vc 9'efri 
1111111\•. 1:m1111hi11 work \'merpctl the l11t.•ls 111111 11lll11111ph 1101111• 11rc11"y wnnl 11111y nc: 1.1 

h\•111i11p In 11icl """"'I'"'"' n1'1fninp 111111 'ietrlinp. 'courrcl wool\ cnn 9'e r111:k11pt'cl '" 
\1lh\lllnli11lly hiph1•r cl\'11\ili\''I !111111 1111n1111I WilhttUI lhC'"4.' Of'C'llilllf rrnhll'llllo nntl will' 
''""''111nl111111 l'n•lphl 1111vi11p11. c111wd11lly in t1111111i11r" wlwrc 11 "''' rule: 111111 hl:tn 
lll'J!1tli11h•1I. 1'111• nnly jtfllYl\lt \llllWll '"he IW\'\'"111'~ 1 .. ,,, ''"''"'' '""' lhc.• '"'""')' """""" 
1mrknp\• 11l 11tn111·cd wnol l111•11\11C'd 1h11111111t 1111 n1t1mi111111111\'111nr llf'lt'FlllC'd •11 ""In 1fi¥l' 
11 liJ!hl 1lc11rec• nl' 11111.•1111111. 'I" "Y''" with w111tr 111 ruill\' the r('1111i11 nf 1hc whnlc 1111111' to 
11111,111 .?ll'if· 111111 tht:n ullnwcd ''' lll1mcl IM·2" h 9'el111e cnr1li1111. Ir 1hi' rr11ccd11rr. 1, 
lnllnwc•cl tl11•11 'illh1oc1111,•1H r1rc"'c111oi1111 i' lhl' '111111" 11\ wnuhl l'C' 11h111int'd w11h wcM•I 
'"'l'lll!cl 1111hc l11wc:r l'llrm·1m,·kctl "''n<>ilic,/.l.'f/. 1\11hn11J1h 111111 rC'\1111 "'"" nhlllinl'cl r11r 
Au,u·ulhm ,·11mhi1111 w1111I" 11111 llkt'I)' 1h11l 'llrc11•11 \v11ol1o w1111hl hl'lt11¥c: 1111,•111o11o1111il1111,-. 

"''''"""'' nr the rn11hl 11111w1h .... r1111111i11crl,11tin11 tll \I'll 111111 "'"" lrlltl\I"''' lllttl lhC' 
hc•n,•lil nl huvin~ lhC'\C' lnnclccl 1111 lo IM 1rn1nc11, 1l111 lr&lll\• ll\'''"1'11111\'f' 11( dt'llllf r11~k1111c11 
11111 In Mii l.p/m und with hule wtlfhh 1111 '" ~un k1u 111111 l'C't'n rnftid. Thtrc h11• hl:•n 
Mnnc \'1t111111mer re11ctl11t1 lll:\'llll!lf n "-•lh "" wrlphl. "hld1 11111kl'11 111111111111 h11ndlin11 
1111 lkul1.111ul thc dtn11ily. which I"'"'""'" 11111n11t1np wlll111111 n11l'11i1111 1111lc:11!1 lhf mi II h1111 
"l"'"'i&tl 1111111rlln&1 c''"'l""clll. ·rhc!IC: nh.il'ctlc111'l c1111 I"° 111\'I hy 1111ck111ln11 In h1wfr nnd 
more ll\'tc:11t11hlc cll.'1111 1iC'11nlltfit111 II"'"'"' ,·11111. C-11m111111rr!I '''"' lhcn 11111kc n dc:ci11l1111 
11'1 lo how 11111\'h llte)' llrc.' 11'\'l'tll\'tl In I'll)' l'nr lllC' C:flllYC'nirn\'f nr lht lowfr dc:n11i1y 
l'll\'kllpt''I, I 

l)\'ll"l' l111c.'kllplnp nr 'l\'llllrtd WOCll 11'4 11 ~l'lilrllle Of'C:rlllillll llfltr \l.'11Urit111 hllll Ullin N 
\'ltllhlcd c.'lt'llll \'ltYc.'rillp llllltl.'rlul In he ll"fd i1111IC:ncl or lhC! Of'lfn 11111\'h l,,llflllc.'d 111111 N 

rc1111in•cl furm l111lc. 11!11 ill 11111111lly tlw CllMf "'hem cl111111•ing (cn1111trt~!llln1 11lrt11dy ' 
1111,·k1111cd wnul) h1 "'""/.fY/. Thh1 hm1 lhc hc:11en1 nr cm1ier i"cn1il'ic:111ion rnr •uc:h 
1111t.·lrnpc 1111cl l1111mflhlc hc~nC'l'il!I l'nr lhc: 11111111• 11f 11e:n11rtcl wool 1tll •tu tile raw m111l'ri11I 
nr l1iph c111nllty. 

7. 1'01.1.U'flON AHA 1'F.M~N'I' 
11nr 1111111)' Wl'Ul!l\'llllf!ll, II IMlllty or 1C'l'll dill\'hllftl(' or p11lluli1111 is rilht'r C\'Cnli1tl or et( 
hiph ltriuri1y. ~'"'IC lmvc 111•1wo11tht:cl 1hi11 hy wuy nf \C1lvc111 'Cnurinf, nlhc:F' hy 
lnve!illnp In 11 wick' r1m11c nr very l'lllll.'lllliY'' 1rc11lnlt'nl l"'"'c:•...,!I. Prom 11n """"'"nic 
111111 ftrllflllllllh: I"''"' nl' Ylt'W 11,...,.... , .. "" lllllllllilutl' ,.,, C:~lllllinlnp '"" "4.'Clllri1111 ltrltc:C••. 
r111in1111li'1111"1 rlnw1i; 111111 ,·11rryl1111 '"'' J''""' hnnM•k\'t'l•iflJ' "' "" to 1m11hl\'C' lhl' lnwt:\I 
11111011111 ol c:l'lltl\'111 In lt1• lrenl\•cl In Ill\' lir!ll l•htcc:. Timi \'1111 thm1 he lollowccl hy ri111ro1111 
rrlm11ry 1n•11tmC'nt sn\'11 1111 rccovcrh•fl the 11111st wc111l11rc11'c: 11111111ihle 1111d rcmnvi1111 
111111111111!l 'll1lldt11hl(' .. 1111111«: litn•1111y cli"l""11l u11i1111 c~\·11111cr ,.,•111rlr11uc: or hyd,.tc:yc:htnc 
l\'\'hnlc1nc.'s. Work 111111111 lhc:'ll.' lhll!ll h11'4 111n11ly cct111'irm\•d the ustfulnes'I of this 
1111pm11c:h whi\:11 t1111 11ls11 llf inlC:lfrHIC'd Into nllt:mulive \C11uri111 pre1C:edures 11uc:h m1 
u11i11f n cnlcl flr~11 l111wl/./tl/. 

>nly wlten lllC'sl' l"'""ihllillt'!i lmvc l'lt'C'n fully cah1111 .. 1ed 'hnulcl 11C:n11rc:rll c:mucnt· 
l'hllC \'OSlly 111111 \'lllOlllC:ll '''tlllldllr)' Ill '''Uilll)' ''""'"'''"' .... clllllt'lll. 

An 11\'\'0Ullt nr 11111'-t or lhc Sc.'CllllclUr)' mid 1c:11i11ry 11\'llllllC'lll llFlll:COc.'!i which luavc 
ht."C:n cm11loyed fcir wonl!l4:nllrhtf el'fluc:m huvc: hee11 plvc:n in m:ent ruhllcation!l(tl I I. 
" i!I l"'C'hllhly lruc to !ill)' '""'· MCllll!ll' or lhC' urue11cy which hull flrfCCdl'd lhe 

• 



• • 

iMaallalic• elf the~ proctL't5. Mk'ntic• '" \"Mlpletcly n11i,ff1nll!iln1 the inl1ial ~°'"" 
i"I and •·~·penduc:I l'fl'\1~ have tleen nlC'aptt. 

O.W "~'"''"""' 10 lhi' ha'"""" lhC' in-hnu'C' """''lo11111C'nl 11r 1111 ''"n111"111i11n j1m\'C'"' 
for"''"'"~ wa"'""'' 111 wuol!l4.'C""i11p l'l:mt in ( 'nnk•rhory. N'''" l.1.•11lm1cl. Thi11 WI'''"""' 
Nlly •'"'' '"'""l~hC'n'\iYe primary 11'\'nlment nr all heavy Ii''""' llllW'\ wm1 ac.'\'lllU• 
plishc:.I. It '"'1'•1cl bC' ldded that. far frt•m '1C'inp 11n e11rtensiYC' n11tinn, thi'I 111i111nry 
11'\'aln~nl ha' ~n n~• cost-cffeclivc. 

The U\C or IH'l\"i:ulant tu l!l'li!lol i101id11 remcw11l 11t the 111inmry trentnl\•nt M11pe !n" 
11~ h\'\•n ,·onfirmal I'\ 11 v1lunhk- k'\'lmiquc~ in n•,·c.•nt yc•mo;/./J/. 

~"""'°''>" uc1tmC'nt planl5 wl1ic.·h hnvC' htt1~ .,.1il11mcl npmlll'cl c.·11111111\'r1.•h1lly In 
the"'"' I~~~""' ha\'f included"'" l\c:icl Crftfkin!!/'1.f/. l\l.,·11h11l l>c:s111hilis11tion/4''1/, 
RitlC'm' lk,t;ihtli'ltlion/4.~/. Acmhi,· l>itiC''liun tllNl~I\~ l't11\'l'S!1.)/<lti/. l\nnl'mhic.· 
°'~'"'""" 7 /. Uhrafi11111tioo/4'N/. Ev11111•rat ian/<ICJ/ n111I < 0l'ntflh1g11lion/ .~Ill. 

Tei tiar>· u,•a1mcn1 have induclal i11\:merntin11 h·nmhinecl with cv1111omtinn In 'lllllte 

c:a~'1.W/ •nd 'nlven• ~'Urinp/.~I /in Ollte", 111111 hmd i1Tip11ti11n/.~J/. M1my nr these 
('('ltc"" l;;t\'C' "''ucialC'cl fl"'hletn!li, all lnvnlv' """'1111ni;el •·n111s. nnd 1111 hnv' lhcir 
l'"'llal!oni'I'. 

Al thC' rwt"C'nl "lla(!t Clf' ~" knmvk'Clpc. 1hc area nl' "l1'.'(:i11list'I ,,.,·l111i1111c.•s In 
•'*nlhi.,· dlfC'ltcll1/ol1/ •·an1nl!li furlhC'r il1Yf'ltip11lin11 a!li ll \\'II)' or fC'dU\'illp the snlicls 
and '"('11~1h' of lht wnnl!'ICOUrin1 w11s1c:-.. <>titer u111i1111s like irripalinn then f1C\'nmc 
via .. "' IC'rllary l~atmcnl"I ir tlte !llUlids cntllC'lll or lh\: rcc.•dsloc;k C:llll he fCdUC.:Ccf lllld 
hith IWltW k'YC'l!li aYUidcd, 

L N•:w DllU:CTIONS 

The "'"in eom1tlta!.i" in lmpruY\'\I wool"'"" inti;, nuw \'ll•mly on''"' lollnwinp: 

ti~ 1•111thll:tic"' ,,r li\'C\UJC\I wnol with the '"''"' l""'ihlc ,·c•lour 111111 hl'C hum 
oon-•·•11•1 CMlamin.nl!I 1nd kcrntin hapmcnt"; 

-· 1"'\1Clu..·1inn Clf' ~outed wonl with minimal cn111nplC'nlC'nt: and 

._...·arr~in~ aut lhe ~rin1 pr<l\.'CS!I with the f1"11l11c:tiun nf 111ininu11n nr 1.cm 
dllUC'lll. 

tin"· lh\"'t' l!ttal"I are inOl'I mN1nmi .. ·11lly ac:lt~vccl is 11111 ~el 'mircly dcnr. Wlmt 
i'I ('IC'ar. ho""'""' .. i'I lhal manapcnlet1I ""' C'llf'l\'C:l l11011Crntc 11 scour with nn itM.·rcnsina: 
1nt0Unt ur dala and c.'CMllrol IU C'nahle llle.'m In make lhC' mt111t c:ost ·cl'rcctivc dcc:i,im1!I. 
when c:hanieintt blends or scourinJ In dlrrerenl lll1CC'Uic:111ion:i1. 

MultM•lapc "1tourin'l'JI U!li"J mini-bnwl!lo nr m"lti·lmr1icr howls will rruhnhly 
C'ttnlrihult' lo lite f''lll~ lhe prochl<'litlfl or S\,'ClllrC'd WIMll of OlllitnUlll \'OIOUr Ul1d 
rrttdnrn frorn C'nl1n11c' , , IOfC'llter with lht' minimum mnuunt or crnncml. It b1 
within lhC' c:afllhilit)' Clf fll .cnt lcchnc1ln1y In lmve n c:ontinuou'I cli'lf'IU)' or llfl('rlltinll 
paramclt'"- !llUC:h a'I wnol dryer eff'l<'iC'nc:y and Onw,htwn r111in!I, or lo fornmhttc hlc11d!I 
u"linJ tlte ~P' nr 'dial·•·hltml' u"linp cnn1ru1cr t"nntmlled weighbcll!I and recd 
hcllirte'"· ThC''C mu't improve tlte cc:ooomi\:!I or i;c;m1rinat und hcndil lhe end u~r by 
providin~ blmck or CJP'imum charllCltri!ltiC'S for lhe prtlt'C!i~!I and proclUC:t!I dc11irccl. 
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I. IN'l'HOIJllCTION 

Wnul 11111,·essi11p. llw W\'l lll'tl\'l!"''i1111 \lc.'I'" in 11ur1h:11l11r. l111\ nlwny"' been rftmrdi:d "' 
1111111·1. Ov,•r llw ht'll lurl?' )'c.'111"•. n:s1•11r,·h1.•r!l 11ro11ntl lhe worlcl lmvc lricd 10 mnkc v.·11:11 
1•ro1.·1.•s'linp more of 11 !l\'lc.'nt:1.• 1111111111111r1 lo hel11 th1.• intlu'llry ri:n111i11 l.'mn,,...li1ivc. The 
11r1Mcs 1111hllshecl in Wool Sc:ltnl.'\' Ri:vic:w !tinc:c: i1111 ill\'ef11 ion r\'Occ:I lhc rroarre~" 
nuHl1.• in 1hh1 clhi:~·lion, 

(>I' 1111 lhl.' \\'1.'11"'"'""""''· "''"'I "''nurlnp \h1111ld II\' 1111 ... 11mten11hlc to lhl.' M'il.'lllil'il.' 
111,.,.-011t:h l'l\'\'1111'1\' lhc: l'fll\'1.'!IS Is hll'lkllll)' lln c.'~lrll\'limt "'>'~'""' rur rl.'ntt1Yi1t~ fihre 
c:nnlmnimml!I. In c:hemi1.·nl enplll\'c.'I inp 1en11" ii "'ouhl '"' 1h:11t:ril'l\'tl 11111 11 mulll·\lnpe 

lllnl\'liun. 
Thc nim or1hh1r1.•\·ic:w111 t11dl111.·11"" Ill\' c:hnnpc11111111hnvc:1"-'c:11rrccl in wool ,,c:n11rint1 

llY\'r lhi: l11st !"orly )'Clll !t, In l\'l.'Clll ~·1•;u 111 11 numhc:r of' c: "'c•lli:111 rl.'Yifw" 11ncl ht111k\f /. 
ft/ h11v(' hc:i:n 1,11hli\h1.•cl 1111 w1M1l '-l.'11111inp111111 n•l111ed lopi\'"'· C. '1111111r1111c:nlly. 1hi'I revi,•w N 

Is 11111l111i:ml1.•cl111 he II \'m11111eh\•n11h•\' lr1.•111i,c. flur 1.••111111111•. \olvc:nl 111..:nurlnp will n111 "" 
he tli!ll.'ll'ISecl In cler•h II\ lhe l\'l.'h11ul11p)0 

""' h\'c.'n t'ully tlC:\\'I ihcd in !IOntt' or !he 11hove I 
rtYiews 11ncl ht" ''"'YiOU'I i'l'lllC: ur \Y1Htl Sl.'ic:nc:c Review/ 7/ . 

'l11c: 1·1.•YIC'w i'l i111w11 p11rl\, In llw I i1 "'' 11111 I. 1hc tl1.•v1.•l1111m1.•nl\ 1h111 hn\lc l.'t1tllrih111ccl 
in lhc: 11·1111'.'tilinn ol S\'tllll lllfl 11111111111111111111 \l'l\'111'1.' will II\' 1.•c11111itlc•J1.•d. 1111111.• '4!1.'111111 
11111 I, 1h1.• 1.'111111'''' 111111 lut\'\' '"'''"' u•1I 111 1c•l1111•1l 11u•n' "'"''" '"" 111t11•1111111 111111 "'""'''w111r1 
1n•11lnl\'t1I will II\' 1liw11...,,1.•1l l11 h•ll)' 

2. WOOi. S('OlllCINH AS A St'mNc 'I•: 

In 111111..ina: lhc.' IFllll\1111111 l'lltlll llll Ill I 11111 """'II\'\! II """"''"' ""''' \illl\I')' II "'""'"'' "' 
\'ri1,•ri11. Wi1h "''"'I o;,·nurinp lh\' 11111u• i"'I"'''""' nil\'l'ill ;111.•: 

c i I The med11111i""' 111' lhc: '11.'tt\ll inp pnl\'c.'...,, """' he 11111lt:f\lt111d: 
tilt The 0111hm11n w11y nl' 111'1\'flllhtJ! lite.' 11"11.'C!'l'I "'""' he known; 
C iii t The rroc:cs111 nm"I he \'llflllhl1.• nf 11\•inp c:nn1rnll1.•1I: 
C Iv t Th1.• t\lllil'llt\'111 nlll\I he 111111i,l'111.'l11ry: 
(YI The el'rel.'IS or M.'nllrinp "" \llhM:1111e111 llfll\'C'l'linp 111h1111hl be 11ndcrs1nod. 

'"C 'SIRO Ulv"""' nl T1•,1i1,• """"''>., Orin"""· Vie 11111;1 .\!Ito. A11•11;1f111 
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