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Abstract: shorn wool contains mineral, vegetable impurities and suints. Mineral and vegetablec
impurities can be removed in burring process. The suints are removed in bowls of scouring
machine filled with hot water containing soda-soap. This paper presents the results of the
comparison of different types of wool-washing machines and their operating principles.
AHHOmMayuA: cMPUdICEenas Wepcms Co0epHCUT MUHEPATbHBIE, PACMUNENbIbIE NPUMECU U
sicuponom. Munepanohvle u pacmumenbuble NPUMECU MO2YM OblMb YOaneHsvl 8 npoyecce
mpenanus. Kuponom yoarsemcs 6 npoyecce MOUKU Cbpbs ¢ UCHONb306AHUE COO0B020
Mulia 6 2opsuveti 6ode. B cmamve npugedenvl pe3yromamuvl CpasHeHUs: PAIUYHBIX MUNOEG
WePCHOMOCHHBIX MAWUH U UX RPUHYUILLL PABOMbL.

Keywords: wool fiber, mineral impurities, vegetable impurities, wool burring machine, wool
scouring machine, harrow type, rake type, paddle type.

Knrwuegote cnosa: wepcmsanoe 6010KHO, MUHEPANbHbIE NPUMECU, PDACMUMENbHbIE NPUMECU,
mpenaioHas MAawund, WepCmOoMOeYHAs MAawiuHa, OOpOHHbIL Mun, 2padenvuvlil mun,
KOAeCHbIIl MUR.

Wool is a natural fibre, directly sheared from sheep and widely used in textile industry as
a raw material. Scouring is considered to be one of the main stages in wool processing,
accuracy of which is important for achieving high quality product. Sheared wool contains
sand, soil, vegetable matters and suints. Sand, soil, and vegetable matters can be removed in
thrashing process, whereas suints are removed in bowls of scouring machine filled with hot
water containing soda-soap [1, 2, 3, 4]. Conventional scouring machines consist of 5 bowls,
3 of which is filled with hot water and remaining 2 with cold water for rinsing purposes [1
2, 3, 4]. Each bowl has a wool transportation mechanism and in between the bowls there are
squeeze rollers. They are the main mechanisms of scouring machine. Raw wool is scoured,
moved, squeezed, and transferred to the next bowl by these mechanisms.

The wool transportation mechanism is one of the main and important mechanisms of
wool scouring (washing) machine. It plays a crucial role in increasing the productivity of the
machine and the scouring quality. There are 3 types of wool transportation mechanisms
widely used in wool processing [5]. These are:

1) Swing rake machine



2) Harrow machine

3) Paddle machine

First two types of scouring machines are also denoted English methods. Because the
initial rake and harrow type wool scouring machines has been patented and produced by the
English inventors.

The swing rake machine is shown in Figure 1, in the figure, I represents the bowl or
tank, forming the body or frame of the machine, contains the scouring or washing liquid, 2,
which is the soda-soap mixture for cleaning the wool, the greasy wool may be fed into it by
feeding conveyor 3, driven by belts or gearing in any ordinary ways. As the greasy wool
drops from the feeding conveyor into the bowl, the prongs b, of the first rake 6 catches and
immerses in the scouring liquor and carrying it forward within the reach of the next rake.
There are may be from 2 to 6 rakes in the rake machine. The rakes move the wool in the
liquid to the clean it and pass it forward toward the squeeze rollers §.

The rake 6 (Fig.1 and Fig.2.) has a motion given to it near the middle of the its handle j,
which 1s placed in joint ¢, by a crank a. Near the top of the rake there is a swivel joint e,
which allows the rake handle to pass up and down through it and back and forth through the
liquid, to suit the motion of the crank, and to properly guide and steady it. By this
arrangement the rake prongs b, at their points will pass forward, and at the same time scour
it by moving it through the liquid. At the end of the sweep they rise vertically out of the
liquid and return to the original position.

The output conveyor 7 receives the washed wool and carries it up to the squeeze rollers 8,
which squeeze out the liquid from the wool, and liquid runs back into the bowl. Squeeze rollers
deliver the wool to the next scouring bowl. And scouring process continues in the next bowls.

Near the bottom of the bowl I, there is a perforated false bottom 5, through which the
liquid may pass, but not the wool, and below this bottom there should be a draw-off
opening, 9, for the sediment or emptying the bowl of the washing liquid.

The harrow type machines are used for more than 100 years. One of the initial harrow
machines was invented by English inventor William McNaught in 1900, and still using its
improved versions in many scouring plants. The main inventors of improving of the harrow
type machines are William McNaught, Thomas Hawkins, Frederic G.Sargent, Allan
C.Sargent, Friedrich Bernhard, Joseph Tillinghast, Walter Oscar Milne and etc.
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Fig. 1. Swing rake type machine

In the harrow type machine (Fig.2), as the swing rake machine in Fig.1., I represents th.
bowl or tank, forming the body or frame of the machine, contains the scouring or washing
liquid, 2, raw or greasy wool may be fed into it by feeding conveyor 3, driven by belts or
gearing in any ordinary ways. As the greasy wool drops from the feeding conveyor into the
bowl, the prongs p, which are all mounted on longitudinal girths A, of harrow, H, catch and
immerse in the scouring liquor and carrying it forward toward the output conveyor. On the
wall of the bowl 1, secured standards or columns jj’, provided at their upper ends with
bearings for cross shafts 0,03, respectively. To each of said cross shafts are secured two



levers LM, respectively. L and M levers are being three armed levers. The arms / and m
carry each weights ii’, said weights counterbalancing the weight of the harrow H. And the
arms /land mlare connected by rods ff", with the cross bars Band B'. While the I’ and m’ o/
the three armed levers L and M are connected together by a rod g.

It is obvious that, when one of the cross shafts 0,orQ; is oscillated the other will
likewise be oscillated through the connecting rod g, to impart to the harrow H the required
rising and falling motion. This movement of the harrow required to and fro motion or sweep
is imparted to said harrow through the following mechanism, supported from the standards
or columns jj' at the feed end of the bowl: there is a rod e, near the middle of which is
pivoted to the arm / of lever L, the other end of said rod e being pivoted to a lever ¢, that is
fulerum at 04 to an arm projecting rearwardly from the standard or column j'. The lever ¢
carries near its right end a roller d, which rides on a cam b, secured to a shaft Q,. On the
shaft O1 also secured a crank a. The end of the crank is pivoted one end of a connecting rod
k, opposite end of the connecting rod k& is pivoted to a cross bar B’ secured to the
longitudinal girths & of the harrow H.

In the position of harrow operating mechanism the connecting rod k, under the action
crank a, 1s slowly moving the harrow H, toward the delivery end until said crank is about to
travel from its lower to its upper half circle, and which time the cam b, acting on rod e,
moves the arm of the lever L upward, thereby revolving shaft Ojtoward the left, which
movement is communicated to lever M, thereon, whereby the harrow H is lifted out of the
liquid 5. As said crank revolves through the upper half of its circle and in the upper portion
of the slot in lever I’ the harrow will be moved backward at an increased speed and then
downward back into the liquid, as will be readily understood.

As the swing rake machine in Fig.1, the output conveyor 7 receives the washed wool and
carries it up to the squeeze rollers 8, which squeeze out the liquid from the wool, and liquid
runs back into the bowl. Squeeze rollers deliver the wool to the next scouring bowl. And
scouring process continues in the next bowls. Near the bottom of the bowl 1, there is a
perforated false bottom 2, through which the liquid may pass, but not the wool, and below
this bottom there should be a draw-off opening, 9, for the sediment or emptying the bowl of
the washing liquid.

Fig. 2. Harrow type wool scouring machine

The paddle machines are also used for more than 100 years. The main inventors of
improving of the paddle machines are William Lund, Luther A Peckham, Edward A
O’Brien, Winfred Windle and etc.

In the paddle machine, the paddle action (Fig.3) gently swishes the wool along the bowl
in which it has a longer period of immersion at a much lower temperature than in the swing



rake and harrow machines. As the swing rake and harrow machine in Fig.4., I represents the
bowl or tank, forming the body or frame of the machine, contains the scouring or washing
liquid, 2, which may be fed into it by feeding conveyor 3, driven by belts or gearing in any
ordinary ways. As the wool drops from the feeding conveyor into the bowl, the blades or
paddles a, which are all mounted on longitudinal cylinder b (Fig.3.) of the first paddle
cylinder 6, catch and immerse in the scouring liquor and carrying it forward the output

conveyor. The blades or paddles of the next paddle cylinders receive the wool and continue
carrying forward the output conveyor. The paddle cylinders secured in standards or
columns, driven by belts or gearing in any ordinary ways.
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Fig. 3. Paddle type wool scouring machine

As the swing rake machine (Fig.1), and harrow machine (Fig.2) the output conveyor 7
receives the washed wool and carries it up to the squeeze rollers 8, which squeeze out the
liquid from the wool, and liquid runs back into the bowl. Squeeze rollers deliver the wool to
the next scouring bowl. And scouring process continues in the next bowls.

Near the bottom of the bowl 1, there is a perforated false bottom 2, through which the
liquid may pass, but not the wool, and below this bottom there should be a draw-off
opening, 9, for the sediment or emptying the bowl of the washing liquid.

In all three systems, the wool is scoured in bowls with perforated false bottoms, which
permit the heavy impurities and sediments to escape, by setting into the compartment at the
bottom of the bowl. Side compartments are provided at the end of the bowl, to receive the
liquor from the squeezing rollers. As the dirt settles and the fats rise, the intermediate pure.
liquid may be fed back into the bowl for reuse.

In order to reduce fiber entanglement and fiber damage, the wool transportation mechanism
of the harrow type wool scouring machine has been improved by the authors of this paper. The
new harrow type mechanism has been designed by principle of four bar linkage [6].

References

1. Werner Von Bergen. Wool handbook. Volume two. Third enlarged edition. Part 1:
Spinning, Weaving, Knitting. “Inter Science Publishers”. A division of John Wiley &
Sons, 1969. USA.

2. Rogachev N.V, Fedorov V.4. Primary treatment of wool. “Light Industry”, Moscow,

1967 (in Russian).

Gusev V.E. Raw materials for wool and non-woven products and primary treatment of

wool, 1977 (in Russian).

4. Simpson W.S., Crawshaw G.H. Wool: Science and technology, The Textile Institute.
“Woodhead Publishing Limited”, Cambridge, England, 2002. ISBN 1855735741.

5. Choudhuri A.K. Textile preparation and dyeing. “Published by Science Publishers”,
Enfield, NH, USA, 2006. ISBN 1-57808-402-4.

6. Kayumov J.A. “Design of a new harrow type wool transport mechanism to reduce fiber
entanglement”. Doctorate thésis. University of Bologna. 2015.

(o8




Conep:xanue

OUBUKO-MATEMATHYECKHE HAYKH .....ovievieinreeirneecnreenirnnsssessessssesssssssesssesnnes 0
Tubadyrnun A. A. MUHUMAaJIbHAS OXBATHIBAIOIIAS OKPYIKHOCTD ......vverveeeveeneeeeereeeneseneeenans 6

Kayumov J., Castelli V., Xojimatov R., Kozokboyev D., Norinova R. A study on
V] BT T TRV e ioammusso vt i 4 TS iR o5 8

Hpeceannurxosa E. 4. Tlporpamma kanutaisHoro pemonta MK/l - tpebGomanus

BPEMEHHI .. oiiiiiiiiiiiiiiiiiii ittt et is ettt re st tetee s s e aese s e st e b b e s s e £ e a e e aeee e e e e ae e e a ettt e naaseanae 12
Kabaesa M. H. DBOTIOIUST TIPOIIECCOPA .. vvveerrrenierrieerieeanineesseassneesssessssessesssssssesssenssssseens 14
Haymos P. B. Undopmaimonsas 6€300acHOCTb. MeTOIBI ITHPPOBAHUS ......cceveeuveerennnnnn. 16
Haymoe P. B., Heycmpoes A. B. Hencnons3yembie ocobeHHocTd NET ..., 18

HCTOPHUUYECKHUE HAYKHM ..iiiininiinisnininninisniesiisicssssssssssssssssssssssssssasss 20

Amaesa [J{. B. Otpaxenue Bompoca 00 H3MEHEHUH ITOJIOXKEHHS JCHUIMH B
obmecTBeHHON MBICTU KaJIMBIKUU B IEPBOY MOJOBHHE XX BEKA....cccveeeveeereerveareeaneeenienns. 20

Amaesa /. B. COLUOKYIbTYpHbIE [IEPEMEHBI B )KM3HU KaIMbIKOB 1920-1930-¢ . ........... 22
IROHOMMMECKHIE HA YR oo o m s o ah st niiisa s 20

bebewro JI O., Kamwesa O.M. Cneuuduxa dopmuposanus Openpa
obpasoBaTenpHON opraHu3anuu (Ha npumepe MOAY «'mmuazus Ne 1»
S s Lo O O R ——— 25

Humynoxo C. FO. Metoap! GUHAHCUPOBAHUS KPYITHOMACIITAOHBIX TIPOCKTOB .....vveverarenns 28

Humynavko C. FO. Ilpumenenne 3apy0exKHOro (PUHAHCHUPOBAHHSA B TIPOEKTHOM
JCSTEILHOCTH HPEAIPUATHS a9POKOCMUUECKON OTPACIIH . vuvveevvreeevereesveieentveserveserneensieenns 31

Humyavko  C. }O. DKOHOMHKO-MaTeMaThdeckag MOJENb M METOJUKa
oOecriedeHus SKOHOMHYECKOH 0€30MaCHOCTH a3POKOCMUYECKUX TIPOCKTOB ...vvevvernvennvenne. 36

llonos J]. A., Kpywuneecxkuii E. A., [lasudse I'. I., Bamapxun A. B. O0630p
METOJIOB JIIS OLICHKU 00BEMA PHIHKA JIEKAPCTBEHHBIX CPEIICTB .oeeeuvrverivrerareesireeernesnneennnes 41

Homapesa E. B. PR B c(hepe 3APABOOXPAHECHU ...e.uerereerinrernreeieieirsenieessiessseesssassnesseasseenns e

Koxniox [[. B. Pa3paboTka U BaXKHOCTb MapKETHHIOBOM CTpaTeruu mpearpusTHs
JuIst 00eCIIeYeHUSI KOHKYPEHTOCIIOCOOHOCTH HA PBIHKE v.vvvvervrirvreeeereeiesreeesreeaseresensesseenss 46

basaesa A. P. ®unancoBas mnoimuTuka Poccuiickoit ®enxepaunu u ee
TICPCIIEKTHBDBL .. .ttt eeestestiitiee e e e ettt s ae e s esitbbe e e eeseesusbabs et seaaeeeaaesaenassbnaaeaaesnssbnneesessinsanes 50

Cmyxkosa T. M. OcHoBHOI npuHUuN (GOPMHUPOBAHUS SHEProcOeperaroIux
TIPOTPAMM 1.t eeuiiiritaneteseeens e iiurtteresessnineesessssninssaeteenssssssursmebesaeseesssessnsnnssssessessnonsseenssnssinaees 52

Jloeynoga O. E. IlpuMeHeHHe NPUIMHHO-CIEACTBEHHON nquarpaMMbl Mcukassl B
PR T TR BIRTRTTRIREEIIG onomaniosams s secms sy acs o s s 0 S G R 65 SR S 54

Jlebeodes FO. B. «CapadaHHoe paguo» Kak NpHeM MapKeTHMHIa, U ero 3HauyeHue
TUTST MATIOTO OHBHECA e vvteeuuetvenettenniteensaeensieensueas et seenssesassaneesmsaesenssbeeenteeenases sssaesnsseanntensrnesnes 56

Jlebeoes FO. B. «CapadaHHOE g0 HIA FOPHAUICCKUX DUPM ..ovvveevrieviieirieniresiresireesienns 59



O Y <mOE.Oz o
. SSUOSEOx _\_Ork&szv_m“

SaUIl9BuI ULN03S m@g 0 %2
b

M . . mﬁbbztwa «.m >m>®@«®w®¥3% 'y >®.~WE§OX§Q> S
- mg:&%_émw IGO0 1933h :,_, .,,____\%@35%mxm&%x

o | , WANHIJIOHON = e s

, BUTLLIONM L se_omrsg#_:.oxi% §sm5§> s . St aplieams oL
YdOETYHNONO0d 09109131 311a0 ‘ ,\ . o o §269202016744 HA O
 SBYHYEOT3LOOM GHRAYHY o SUAMIY 000 SUALMTEdNA
E&% YIO3RMTOLIN-OHAYH . AS% %5@% o&gﬁzﬁs

0 N B1d3 . ) N\ . ©)  swadavErihe
NY'SWI1904d30N3108

2 N 0812913 LviEn




