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ТЕХНИЧЕ,СКИЕ НАУКИ

А study on rvool scouring machines
Кауumоv J.1, Castelli Y.2, Xo;imatov R.3,

Kozokboyev D.a, Nоriпоча R.5
Исследование по шерстомоечным машинам

Каюмов Nt. А.1, Кастелли В. П.2о Хожсиматов Р. С.3о

Козокбоев Д. Х.а, Норинова Р. О.5
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ДЬstrасt: shоrп wool coпtaitts tlliпeral, vegetable impurities сlпd su[лts. Мiпеrаl апd vegetable
itltpurities сап hе remoye,d iп Ьuпiпg process, The suiпts are rеmочеd iп bowls of sсоuriпg
mасlziпе .|illed тчith hot w^ater сопtаiпiпg soda-soalэ. This paper рrеsепts the results o.f the
c:oпlparisatt о{'diJ{ёrелft types of'wool-washiпg пlсtсhiпеs atld their operatiпg principles,
дннолпаtрlя: сll1рu)lсеllая Luерсmь соdеslэrcuпх .цur!еральные, расmumельltые tlрuл4есu u
ж|Ltl)olxoпl, Мttнера.пьные Lt расmL{rпельные прujчlесu Mozym (lbtmb уdалеrrьt в проL|ессе
ll1репал,lлtя. Жrlрсlпоttl уdа"цяеmся в проL!ессе моЙкu сырьrl с uсполь.зоваltuе codoBcleo
.\,llrt.па в еорячеЙ воdе, В сmаmье прuвеdеньI резульmаlпьl cpaBHeHLtrt разлL!ч,ных пlлtlхов
лuерсtllо.л,tоечных M,aLltuH u uх прLlнцuttьl рабоtпьt.

Keywords: wool "|iЬеr, miпеrаl impurities, llegetable impurities, wool Ьurriпg mасhiпе, wool
scouriпg ttlac:hine, hart,ow type, rctke tv*pe, paddle type.
Клю.tевьtе ctI,oBtl: utерсmяilое волокл.tо, .л4лltlер&пьлtые прuj4есu, pacmllmeлblrble l1pLl.Lxecu,

mpeпa,ilb1.1arl л4aLLll4rta, Luерсlпоl4оечltаrt л|аuturtа, бороt.п.tt tй лlхltп, ерабельньtй mltп,
к () л е (| rtы li llxll lx,

Wool is а natl"tral fibre, directly sheared frоrп sheep and widely used in textile industry as
а гаw пrаtеriаl. Sсоuriпg is considerecl to Ье опе of the main stages in wool processing,
ассurасу of which is inrporlant fог achieving high quality рrоduсt. Sheared wool contains
sand, soil, vegetable matters and suints. Sand, soil, and vegetable mаttеrs can Ье renroved in
thraslring process, whereas suints аге removed in bowls of scouring machine filled with hot
water containirrg soda-soap |1,2,3,4]. Converrtional scouring maclrines consist of 5 bowls,
3 of wh,ich is filled with lrot water and remaining 2 with cold water fоr rinsing рurроsеs [1
2,3, 47, Each bowl has а wool transpotlation mechanism and in between the bowls there аrе
squeeze rollers. They аrе tlre nrain meclranisms of scouring machine. Raw wool is scouLed,
nroved, squeezed, and tralrsferred to the next bowl Ьу these meclranisnrs.

The wool transportation mechanism is one of the main arrd imроrtапt tnechanisnrs оf
wool sсоuгiпg (washing) maclrirre. It plays а crucial role in incteasing tlre prodrrctivity оf the
maclrirre and the sсоuгiпg quality. Тhеrе аrе 3 types of wool transportation mechanisms
widely rrsed in wool рrосеsрiпg [5]. These аrе:

1) Swittg rаkе nrachirre



2) HarTow machtne
3) Paddle nrachine
Fiгst two types of scouring machines аrе also denoted Englislr methods. Because the

initial rаkе and hаrrоw type wool sсоuriпg rnaclrines has Ьеоп patented and рrоduсеd Ьу the
English inventors"

The swing rаkе maclrirre is shown in Figure 1, in the figure, 1 rерrеsепts the bowl or
tank, fornring the lэоdу or fгапrе of the machine, contains tlre scorrring or washing liquid, 2,
wlrich is the soda-soap miхturе fоr cleaning the r.vool, the greasy wool mау Ье fed into it Ьу
feeding сопчеуоr 3, driven Ьу belts оr gearing in апу ordinary ways. As the greasy wool
drops frоrп tlre {beding conveyoI into the bowl, tlre prongs }, of tlre tlrst rake б catches and
immerses iп tlre scorrring liquor аtrd carrying it forward witlrirr the rеасh оf tlro next rake,
Тhеге аrе mау Ье fгоm 2 to б rakes in the rake machine. The rakes mоче the wool in the
liquid to the сlеап it and pass it fоrwаrd toward tlre squeeze rollers 8.

Tlre rаkе б (Fig.l and Fig.2.) has а nrotion given to it пеаг the middle of the its handle7,
which is placed irr joint с, Ьу а crank с. Near the top clf the rаkе tlrere is а stvivel joint е,
whiclr allows the rake handle to pass rrp and down through it and back and tbrth througlr the
liquid, to sttit tlre nrotion оf tlre crank, and to рrореrlу guide and steady it. Ву this
arlangelllent the rаkе рrопgs 1r, at their points will pass fЬrwагd, and at the sаше time sсоlш
it Ьу moving it through the liquid. At the end of the sweep they гisе vertically out of the
liquid and return to tlre original positiorr.

The оuфut сопчеуоr 7 receives tlre washed vrool and carries it up to the squeeze rоllеrs 8,
wlriclr squeeze out the liquid fTonr the wool, and liquid runs back into tlre bowl. Squeeze rollers
deliver tlre wool to the next scouring bowl. And scorrring ргосеýý continues in the next bowls"

Nеаr the bottom of the bowl 1, thеrе is а реrfЬrаtеd false bottom .ý, through which thg
liquid шау pass, but not the wool, and below this bottom there should Ье а draw-off
opening, 9, fоr tlre sedimerrt ог eraptying the borvl of the washirrg liquid.

The 1rаrrоrч type nraclritres аrе used fоr mоrе than 100 years. Orre of the initial harrorv
machines was invеnted Ьу Errglish inventor William McNaught in 1900, and still using its
irтргочеd versions in mапу sсоuгiпg plants, The main inventors of impгoving of the lrагrоw
type rrrachines аrе V/illiam McNaught, Тhоmаs Hawkins, Frederic G.Sargent, Allan
C,Sargerrt, Friеdriсh Веrпhагd, Joseplr Tillinghast, Walter Oscar Milne and etc.

6
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Fig. l. Slviпg rake tv*pe macltitte

In tl.e hаrrоw type machine (Fig.2), as the swirrg rаkе nrachine in Fig.l., 1rергеsепts th,

bowl оr tank, fогmiпg the body оr fi,ame of the machine, contains the sсоuriпg оr washing
liquid, 2, taw or greasy wool mау Ье fed into it Ьу feeding соllчеуоr 3, driven Ьу belts оr
gearirrg irr апу ordinary ways. As the gfeasy wool drops f1,om the feeding сопчеуоr into the

borvl, the рrопgs р, which are all mounted оп longitudinal girths й, оf hаrrоw, Н, catch and
immerse in tlre sсоuriпg liqrrog and саrrуiпg it forward toward the outprrt сопчеуоr. Orr the
wall оf tlre lэоwl l, sесurеd standards оr columns f7', provided at tlreir uррег ends with
bearirrgs fоr cross shatls ОzОз, respectively. То each оf said cross shafts are secured two



levers LM, respectively. I and М lечеrs аrе being three аrmеd levers. The arms l апd m
саrу eaclr weiglrts ji', said weights counterbalancing the weiglrt of the hагrоw Н, And the
arrTs /1and m]аrе connected Ьу rоds/', with tlre cross Ьаrs Barrd В'. While the l' and m' oi
the thгее аrmеd lечеrs l.аnd М are comrected together Ьу а rоd g.

It is obvious tlrat, wlren опе оf the cross shafts O2orOj is oscillated the other will
likewise lre osci]lated through the conlrectilrg rod g, to imраrt to the hаrrоw 11the required
rising and fallitg nrotion, This rrочеmепt of the harTow required to and fro motion 0r sweep
is irrrparled to said hаrrоr.ч tlrrorrgh the following nreclranism, supported frоп tlre standards
оr colunrns /' at the feed end of the borvl: there is а rod е, near the middle of which is
pivoted to tlre аrm / оf 1ечеr ,L, the оthеr errd of said rоd е beirrg pivoted to а 1ечеr с, that is
ftrlcrrurr at О4 to ап аrпr projecting rеаrwаrdlу frоrп the starrdard оr column7'. The 1ечеr с
caries пеаr its riglrt errd а rоllеr 4 which rides оп а caln D, secured to а shaft О1. Orr the
shatt Ol also secuted а сrапk с. The errd of tire crank is pivoted one end of а conn,ecting rod
/с, opposite end of the connectillg rod * is pivoted to а cross Ьаr В', secured to the
longitudirral girths й of the 1rагrоr,ч,Ё1.

In the position of hаrrоw ореrаtiпg rnechanism tlre connecting rod ft, uпdеr the action
crank с. is slowly moving tlre hanow f1, toward the delivery end until said crank is about to
travel frоm its lоwеr to its uрреr half сiгсlе, and whiclr tirne the саm Ь, acting оп rod е,
lт}oves the агпr of the 1ечеr l, upward, thereby revolving shatl O2toward the left, which
trrovement is comnrunicated to ler.er Л1, thеrеоп, wlrereby the 1Tarrow f1 is lifted orrt of the
liquid 5, As said сrап[< revolves thгоugh the uрреr half of its circle and in the uрреr portion
оf tlre slot irr lever /' the hаrrоw will Ье mочеd backward at an increased speed and tlrerr
dowlrrvard back into the liquid, as will Ье rеаdilу understood,

As the swing гаkе machine iп Fig.l, the output сопчеуоr 7 receives the washecl wool and
саrriеs it trp to the squeeze rоllеrs 8, wlrich squeeze out tlre liquid frош the wool, апd liquicl
ruпs lэасk irrto the bowl. Squeeze rollers delir.er the wool to tl,e next scouring bowl, Arro
scottring рrосеsý continues in the next borvls. Nеаr tlre bottonr of the bowl 1, there is а
pertbrated false bottom 2, tlrrouglr wlrich tlre liquid mау pass, but not tlre wool, and below
this bottorrr there should Ье а drаw-оfГ opening, 9, fоr the sediment оr emptying the bowl оf
the washing liquid.

Tlre paddle machines аrе also used fоr пrоrе than 100 уеаrs. The mаiп inventors of
improvirrg of the paddle maohines аrе William Lund, Luther А Peckham, Edward А
O'Brien, Winfred Windle and etc.

iп fhe paddle пlасhiпе, the paddle action (Fig,3) geпtly swislres the wool аlопg the bowl
in which it has а longer pe'riod of imrnersion at а nrttch lоwеr temperatltre than irr the swing

?r--*,/-
-_

Fig. 2. Harrow фре Tuool sсоuriпg плас:hiпе



rake and lrarrow machines. As the swing rаkе and hаrrоw machine in Fig.4., 1 represents the
bowl оГ tank, tbnning tlre body оr frапrе of tlre machine, contains the scouring оr washing
liquid, 2, rvhiclr mау Ье fed into it Ьу feedirrg сопчеуоr J, dгiven Ьу belts оr gearing in апу
ordirrary w,ays. As tlre wool drops fi-om tlre feeding сопчеуоr irrto the bowl, the biades оr
paddles а, wlrich аrе all mounted on longitudinal суliпdеr D (Fig.3.) of the first paddle
суliпdеr 6, catch and imnrerse in the scouring liquor and carry,ing it fоrwаrd the orrtput
соllvеуоf. Tlre blades or paddles оf the next paddle cylinders receive the wool and continue
carTying fоrwаrd tlre orrtput сопчеуоr. The paddle cylirrders secured in standards от
colunrns, driverr Ьу belts оr gearing in arry ordirrary ways.

1rig 3. Pacldle type wool sсспtriпg пасhiпе

As tlre swing гаkе nraclrilre (Fig.1), and hаrrоw nrachine (Fig,2) the output cot,tveyor 7
receives the waslred wool and canies it uр to the squeeze rollers 8, whiclr squeeze out the
liquid tiom the wool, and liquid ruпs back into the bowl. Squeeze rollers deliver the wool to
the next sсоuгiпg bowl. And sсоuriпg process continues ili the next bowls.

Nеаг tlre bottom of the bowl 1, there is а реrfоrаtеd false bottom 2, through whiclr the
liquid mау pass, but not the wool, and below this bottom there slrorrld Ье а draw-off
opening, 9, fоr tlre sediment оr emptying the bowl of the washing tiquid.

[п all tlrree systenrs, the wool is scoured in bowls witlr реrfоrаtеd false bottoms, wlriclr
pernrit tlre lreavy imprrrities and sediments to escape, Ьу settirrg into the compartment at the
bottonr of tlre bowl. Side compartments аrе provided at the епс1 of the bowl, to rесеiче the
liqrror ftonr the squeezing гоllеrs, As the dirt settles and the fats rise, the intermediate pure,
liquid nray Ье t'ed back into the bowl fог rellse.

[п оrdеr to redrrce fiЬеr entarrglemont arrd fiЬеr damage, the wool transporlation mechanisn-t
оf the lrаrrоw type wool sсоuriпg machine has been irnproved Ьу the authors оf this рареr. Tlre
пеw lrarrow type rnechanisnr has beerr designed Ьу prtnciple of fоur Ьаr linkage [6].
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