
( Jndt•rsl t'fililirl ./uunud u f \ 'eil'rinor_lf Scil' llt 'l' 11 11d J ni1111{/ 

l ndl!.</i·_Jj . \ 'ol/11111' I T .\' ulllher :2 . Oduht•r . l fJ:Fl. 

l 'rintt·d in l ilt· C nit~n t~f St~ul\1 .\ fric:1 l,y t\Jt· 
<: on•IJJlllt-" llt i>rillt ('J' . Pr,·tnria 

Notes on the 
Fineness of a 

Determination of the Fibre 
Merino Wool Sample. 

ll \ \ ·. ll tl:-;.\1.\.\ <IIICI ('_ ~\ 1 . L\ S 1\'YJ\. . :-;,Tt ion of \\"o(ll 
Ht·-•·an·h. ( lnder.-;h-' ]HHJd. 

'1'111·: ((•,-\,niqu<' adoptPd i11 :-;o11t h .\ tri1 ·a lor dt•\prlllining tlw fih n· 
iint•nec" of a ~alliJ>lJ• ,,t· 11·ool. ,,\th11111.dl ,.,_,l'llii;J\1_,. th;Jt tl<''l'rilwd h~

Jl ut> nl •· n t i !J:!!J ). ' '" ·' n · r tain lliC Hli fi <- a t i onc< ,,·!Jit·h ; 11 ·•· hen• outlin ed. 

l 11 lhP pn·,en l ,."lllrillll li"" it i, i l li<~litlt·tl 111 tle;J\ ,,·i1h lill' lll!'lho1l 
o f prPJI<~ring <1 1\·oo\ 'Lilllj)IP for lllOlJ II (ing ;JJI.J \\· ith ih llle<i"lll'('lllell1. 
Till' rp, Ji\t- <kali11 ."· ,,-ill! the -;anlpli ll ).!' of tilt• lllPrillt> li<'!'l'P, l:o th 
11 11 and ol'l tl1l' Jj, · ~ · '''''''JI, ,,-il\ lw d<·all ,,· ith i11 <~lllli\,n Jl<IJH·'r . 

11 111·:1•\l/1 '110\ ()J' Till·: :-; _1:\U'LI-: .I:'OH \ Joi ·.\"1'1\1•. 

(1/) f'rr llllli!llli_IJ llllj llil-'11'-'/ u/ .<~llllf,/1'. T!J,. gn'"'·' '"IIIJll t• i--< 
wac>hed in 1·old he11zell<' .'<>a..; to r t' IIIO\'P llloc<t of t he ill l[)U r itiPc<. T ill' 
<'titer llll'thod o t IJii:-;in ."· i' 'llheiP<JI11'ilih 11--< t:• d <111 tl I !J i, i'l'lllo\·,,_, t lH· 
re..;i dua I illlpurit iec<. 

( /1 ) Flu· nii!Ju_rj u/ tl11 filn· es fur 11/t.rllilj . ( )11-i 11g· to t bc· 
ym·i a b ili ty i!i fih re tilH' III: --<..; along t he length of ti h l t' ' , it i, necp,;,; ;Jl'_l
i hal a n an•rag:P o l' eieiTral poi u t,; ;doug t he hhrP hiliiCll e lw ta ken, 
h1r " · h it·h purpo-;t• the IIIL'llllll] ll e,;n il iPrl h1· ] ) u!'rdt'll t l !l:!1)) i,; l;t'i n g 
11:-;e<l. I t i·o J ~cii,;b i 11 eitl1 e r ndtin g the ,;alllple in to f rag-Jlll'llb <l long 
ihe en tire IL'l lg·t ll of th1· hhre Lundl 1•, or ebe. H'lllO,i11g· the frag-menb 
;~(,•qn;l i iu ll'l\·;d .' of a JI JIIII:\illJateh a\ i l ~t·h al111 1_" t lH• lf'nglh. :\Iab11. 
C<1 1-ter an d ,·a ll \\ .y]\ ( 1\'.):38 ) ,;ho l~t' d t lw t. the rP \\;Jei 11o d ilfPr!' llt '<' 
lu•(\q·t' ll lht· J\\·o 111,''1h11d , i1 1 t hP •·a .-<<' of a ciJllall ,;t ii!J'll' ,,·hich \\';l ei 
1 uta ( ( \u·f'p poi 11t c< and ;i\c<o alu 11 g ih f' lil irP l1·ng-t ll . 

)l Pthod ,, fo r l'll tli llg' th1· f rag-JII PH( ,; \ia q~ ;~bo ht•P II i lJ Yesliga tPd 
a nd th oeiP n l , ,j ]J, . ,. ,,-o l kn ei tp_-;ted . \\~ ildni <Jll ( 19:lG) . -\Yiltlnla ll a llll 
J)anie \..; ( l l.!Ti ) <I IIl i later \ blan. ('a rt er ;~ n <l 1·an \\"y\; ( l!J:\8) g-rip]Wtl 
t he fi hn· bun d les i> PhH·Pil st r ips of pap t't'. 1:-1 ube rty ( ] ():11'\ ) cl esnibe1l 
<I 1nethocl of c·utiin g ha g- llH-'lll,; \\·i t h <1 ra ;-:o r blad<- . a m Ptl10cl ,,·hich 
it i~ claim ed . re.-; uJl c< i 11 -; Jw r tt' r a nd lJI Ore u nifon11 f r;~g J l l l' ll (s. ' l 'hi ~ 
met hod ,,-a,_ te.'>(Pd a nd i t ,,.;1:; fou nd tl ifti l'ult to cut. ,,-i(]J a c> i nglt· 
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DETElOJJNATION 0}' FlHRE FJ.'OENF.SS Ol:' MERINO WOOL. 

stroke, a!ll the fragments from oue r egwn, an esseutial <:onditi.on in 
i he case of n1"· wool , as '"ill be dear hom the following 
considerations . 

It h as bee n shown (Bo:sman, 1931). that such factors as differeu
ces in the plane of nutrition of the sheep, period of lactation of the 
ewe, etc. , can cause marked differetH.:es in the fibre fineness of different 
regions of the staple. \ \There fragm.ents are t h erefore removed at 
equall inten·als fr.om the staple, ear e is neeessary to ensure that a ll 
regionb contribute the surne number of fragments to the total. 

After the fragments haYe been cut at interYab, t h ey cnu quite 
easily be clipped into shorter pieces with the aid of a pair of finely 
pointed scissors, but for Taw wool this lllethod has the disadvantage 
t h;~ t the originally cut. longer £ragmen t:-; pn>bably eo ntribu te a 
greater proportion of s1ualler fragments to the total than do the 
shorter orig i 11 al hagmeu ts, and, if longer fragments are cut in any 
special region, the result is bia ssed in faYour of t hat region. If, with 
H uberty's method it is not possibl e to eut the ultimate fragments 
for mounting with a single stxoke of the ra,;or blade so as to ensure 
an equ al numbf'r of fragments from E'aeh region, t he m ethod is not 
suitablE' for ra ". '"ool. 

lu routine pradi('e , the methocl of g ripping thE' wool bund le 
between the fo re-finger "nd thumb has given Yery good results and 
the method lws been adopted for general use in our laboratories. 
\Vitb practice, alld the necessary care, routine assi:;tants are able 
to use this method to better a dvantage than has heen the case with 
other m ethod;;. lt has a lso beeu found that uniform short fragments 
give a better mixture than do the unP1 en longer ones and very good 
1esults ha.Ye been obtained with " little training. Slides made by 
this method have shown an Hen fibre cli stribution without anv fibre 
clusters on t he slide. '> 

'l'here is a limit to t he shortness of cutting the length of fibre 
hag·ments, since the scissors distort the ends of t he fragments . It 
has- been foun d t hat fibre length s of from ! to } millim eter ean he 
cut IYith ease an u give satisfactory results. 

'l'he objeetion to this method , t hat seYeral fragments hom the 
sntne fib re are included and consequently that t he same fibre may be 
measurell more often than once, ha s been inYestigated. lt was fou nd 
that the bnndle contains many thousands of fibres while t l1e number 
of points at 11·hieh hagmeuts are taken seldom exceeds 10, so t hat 
t·he chance of mea suring the same fibre more often than once l H 

exeeeding·l:r sma n . 

..)JouNTING T lJE FRAG ~IENTS l:'OR :MEAS'CRIDTKiST. 

The cut fragments are transfened to a t est tube of about 2 cu1. 
diameter atHl G em. deep containing ether. The fibres are shaken, 
giving a uniform dispersion of fragments \Yhich are allowed to settle. 
Successive clumps , taken at Jandom by finely poin ted forceps are 
placed in rows on a black ca rdboard where thE' ether is allowed to 
evaporate. 
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A thin layer of Euparal mounting medium * (whieh has been 
found to be superior to other mounting medi a such as Canada B alsalll , 
Cedar wood oil, etc.), is spread ou a g lass slide and t he cl umps of 
fragment:>. taken at random from the cardboard , stirred by the aid 
of dissecti11g nPedles, into th e Euparal until the f ragm ents are well 
distributed. 

A cover s lip is finally pre::;sed down over the slide, exeess Euparal 
being remoYed itt the edges of the conr slip by means of blotting 
paper. A fe"· fragment:; of fibres are remo,-ed with the exceils Euparal, 
but the rema inder is sn:fficientl,v representative of the orig-inal. With 
pradice i t is po:s:> ible to use j ust the right amount of Eupara l for a 
minim um loss of :filwe hag-nwnts aJ1cl also for a eomplete absen ce of 
<~ir bubbles in the slide . 

'J'he question a:; to whether :> u<-ce:;c;iYe clump,; of fragments t a ken 
from the test tube arc similar , has been t·estecl . E:u:h s uccPssivP 
clump that was placed on the canlboard, was mouutecl ou a slide and 
m easurem ents taken . The result s are summarised in Tahles 1 a nd 2. 

'rAHLE 1. 
Th e Fib N' Fin eness of successi1:e Clumps ta!.·en jTom t he 

Eth e1· T est T1.tbe. 

Clump Xo. 

1 . ...... .. . . . . . . . . .. . . . ... . . . . .. . . . . . .. . .. . 
2 .... . . . . .. . .. ........... . . .. . . . ... . ... . . . . .. . . . . .... .. . . 
3.. . ........ . .... . .. ... .. . ..... . ............... . .. . 
.J. . . . ...••. . . .•... . .•. . ...••.... • . .. . .. • •... • •.... •• . 
:) . . . . . . . . . . . . . . . . . .... . ... . . . .... . . . . ... . . . .. .. . . . . 
6 . . . ... . .................. . ... . .. ..... . . . 
7...... . . . . ... . .. . . .. .... .. .... . ...... . 
8 ...... . .... . .. . .. . . . . . ... . .... . ...... . ... . ...... . . 
!l .... .. . .. . . ....... ...... .. .. . .. ...... . . . . .. ........... . . 

10 .... . .. . . . ........... .. ... . .. ..... .. ..... .. ... . .. . ... .. . 
20 ... . ... . .......... . ... . ... . .. . . . .. . .... . ...... . .. .. . .. . . 
30 . . . . . .. . .. . . . . . . . .... . . . . . . . .... .. . . . . . ... . . . . . . . ..... . . 
40 . .. . . .. ........ . . .. .. ... . .. . . ... .. . . . .. . 
50 ....... . 

Va1·ianee. 

Between slides ..... . . . .. . ... . 

Within slides . .. .. . . .. . .... . . . 

TABLE 2. 

Standard De1•. 

2·021:) 

1 ·5503 

Loge S.D. 

·7041 1 
~ 

. 4382 J 
--------------------

;\lean Fibre 
Fineness. 

17 ·45 
17 ·5.5 
17·76 
17·69 
17 ·52 
17·81 
li ·68 
17 ·fl7 
l7 ·i'il 
17·32 
18 ·13 
18 ·ll 
17·98 
17 ·97 

z. 

·2659 
(n1 = 13) 
(n2 = 3486) 

• The 'I'Pchnical Connn ittee of the International 'Vool Textile Organisation 
at its 1939 meeting decided t hat for rou t ine purposes not requiring t he pre
paration of permanent slides, cedarwood o il was profcra biP. 

This asp ect has , howe1·cr , been car efully investigat ed in our laboratories 
a nd it ha s been found that fo r studies of wool f rom production aspects, such 
a s in breeding ex perime nts and othe rs, whe re permanent slides for reference 
purposes are essentia l, the use of Eupara l is preferred. Furthermo re , cedarwood 
o il does not g i,·e t he snm <' Pl•' nr fib re outline a s Euparal. 
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According to Fisher, the analysis of Yariant.;e incli('ates 110 signi
ficant clifferenee between the Yariances hetween and within s lides. 
The fact thai seve1·a l clumps, taken at random , maclt- 11p one slide, 
.i ttRtifies this ntethorl of preparing slides . 

. A.n alternative utethod of tnoun tillg fibrt-~ ,,·as desc.tihecl by 
~{alan , Cartt>r and van ·wyk (1!:JJS). The fragments we re mix ed i11 
ether in a shallow dish, exress Pther was poured off a1.Hl t h e reinaining
ether allo\Yecl to evaporatt>. Clumps of rlry fibres \Yere shaken ou t 
b.r tapping the cut fragments over thf' slide that hacl a thin layer of 
Euparal. Another thin layer of Eupnnll \nts then placed on the 
coYer slip \\·hich \Yas pressed down over the slide. It was founcl that, 
h_y this method, fragments of fibres \Yere pTeYenh-'d front being forr:ed 
out with exc-Pss of Euparal. 

·vVhile this method gave sati;;faeto ry r esults, ii hns not found 
favour in our laboratories. the reason being that dr.1· fibres are 
difficult to handle this '"a.\· , ancl there is a possibility that the lighter , 
iiner fihres nta_,. he lJlown ~nnty cluring the tapping proc·ess. 

Hr:xrmnY. 

All s lid e~< arP tJ tounied 111 a room Dtainht in ed at con ~ta ni 
humidit.'· and tentperahue, nud 111 this ,,.a,· Ynrint ion s due to 
S\Yelling- of the fibres m·e eliminated . Te:sts ,,.e,:e . ho,,·eyer, macle for 
co ncli tions o 11 tsi de the Constant H mn i eli t Y Chamber, c;o as to lw 
applicable for case,; where the t·ontrollecl ;:ondition s \YPI'P not avail
able . The test, caniecl out oyer a rwri od of 19 cl n y:-;, consisted of 
t:utting up n sample of wool iuto fragment~ and mixing in ether. 
Clumps of fragm ents we1·e placed on a bht ck carclboan1 and driecl in 
a des icca tor for a few days. 'l'he clumrs of fibres \H'rP then placecl 
in n room '"here the relatiYe humiclitY \\'fts clete>nnin ed at in tc>n 'als 
by a whirling hygrometer. T\YO slide~ we1·e prepar ed from the f rag
nH•nts at different humidities and, a:s a l'heek on the moi,;hne content, 
a standarcl sample, which had hePll washed in ether, was weighed in 
proxinlit)' to tlw fragments . 'l'lw res11lt:-; are giYen in Tnhle 3 . 

Relati ve Humidity. 

Per cent. 
13 ... ' .. ' .... . ' ...... . ..... . 
l8 ... ''. ' .. ' .. ....... . ..... . 
30 .... . . . . .. . .............. . 
60 ........... .. .. ........ '' . 
70... . . . ......... ' .. '. 
76 .. . .. .... .. . . .. . . . .... .. . . 
80 ...... ' .. ' ....... ' ....... . 

TABLE 3. 

Temperature. 

:~2° c. 
27° c. 
29° c. 
25° c. 
21° c. 
22° c. 
22° c. 

:V[ean 
Finenes~ 

(,...\. 

:l0'4 
:20·2 
20·0 
:20·5 
:20 · 6 
20 ·8 
21·0 

H.egain of 
Standard 
Sample. 

Per cent. 
6·8 
8·6 
9·6 

12 ,8 
16 ·2 
16 ·9 
17·9 

The difference between t he values at 13 per cent. and 18 per 
ce nt. R.H. is not significant but the difference between the values 
at 1:~ per cent . and 30 per eent. R.H. is just significant at the 5 per 
cent. prohahility leYel. Snrh irr egularities m aY lw ascribed to 
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several causes, such as the large variations in temperature, the fact 
that some humidities were reached under adsorption conditions and 
others under desorption conditions , and the lag in taking up or 
losing moisture at each humidity. The results show thP nprpssity 
for preparing the slides 1mrler controlled conrlitiom. 

THE IKFLUENCE Q}' ETHER. 

It hn s been stated by Daniels (1938) that t he Yalues oLtained 
from permanent :slides made from ether and Euparal were 
consistent ly lower than t hose made from r;edar oil. anrl this was 
attributed to the contraction of t he fibres by ether. 

A spries of test , using different treatments and mounting media, 
was therefore carried out. 

A sample was cu t into hagments which were mixed in ether . 
.Fibre clumps were withdrawn from the mixture and laid on a black 
cardboard in the u sual way. vVhen the ether had evaporated, every 
second clump was placed in a test tube containing distilled water. 
The fragments were mixed ancl shaken in '"ater until all h ad been 
thoroughly \vetted. Clumps were then withdrawn anrl laid on a 
card. Both sets of clumps, the ones mixed in ether only and the ones 
mixed in ether and water, were placed in a desiceator for 24 hours 
and then exposed to an atmosphere of constant humidity and tempera
ture. Slides were made of each set of clumps, using Euparal , for 
the measurement of 500 fibres from each set. This procedure was 
followerl with two samples, the results being- summaric;ed in Table 4. 

'J.'ABLE 4. 
-====-::===--===========;==-=----- --=-=-=- -·=----

Sample. 

! ... .. .. ... .. 

:!. .....•...... 

I 

Mixed in 
Mixed in Eth.er and 

Ether. washed in 
Water. 

Difference 
(ILl· 

- ---------'--

20·012 19·732 0·280 

17 ·292 17 ·152 0·140 

------ -- ·-----------

::>.K of 
Diff. (ILl· 

- 0 ·23R-~ 

0 ·1852 

,. t ~' 

I = Diff.1 
S.E. of D iff. 

1·174 

0·756 

The values obtained from fibres mixed in ether ar e not signifi
cantly different from those mixed in ether and water (when n- = 500). 

A further series of tests based on 15 pairs of slides, in which 
some fragments had been mixed in ether only and some in water 
only, was r:arriecl out. The results are summarised in Table 5. 

'f ABLE 5 . 

. \1EAN FIBRE Fllim'IESS OF SLIDES. 

--- - .!!:._ - - --- Difference. S.E. of Diff. " t ". 

~{ixed in Ether. ~fixed in Water. l 
I 

20·696 20·411 0·285 ± 0·075 3·80 
I --------
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DETEltMINATIOK OF FillRE FINENESS OF MERINO WOOL. 

These r·esults show a significan t difterence bebYeen the fibre:; 
mixect in ether and those mixed in water. It is shown that t he fibres 
mixed in ether are 1 per cen t. thicker than those mixecl in water and 
it appears t h at t he ether caused the fi bres to Rwell. 

Tests were also made on fibres mounted in cerlar woocl oil anrl 
those mounted in Euparal. The results are giYen in 'rable fi. 

'l'AllLE 6. 
I 
I 

Mean Fibre Fineness (J.t) . 

S.E. of 
Treatment. Difference. Different <·. ,. t " . 

Mounted :Yiountecl 
in in Cedar 

E upa ra l. W ood Oil. 

·---· -· 

I 

I I -1 .. 20 · 696 

I 

20·406 0·290 

I 

::t- 0·1201 2·84 

:l0·4ll 20·281 0·130 ± 0·0576 
I 

2·26 
i 

Mixed in ether .. 

Mixed in water . . 

In both cases the fibres mounted in E uparal gave significantly 
high er values th an those mou nted in Cedar wood oil , the differenct' 
again being of the order of 1 per cent. These fig ures also su ggest 
t h at, when slides are made wi th fibres mixed in ether and mounted in 
Euparal, t he results are about 2 per cent. higher t han those mixed 
in water and mounted in Cedar woorl oil. In all these tests t h !' 
fibres were dried in a desicc:ator before being exposed to t he L:onstani 
humidity condit ion s, so t hat swelling· took p lace undPr ron<l itions of 
adsorption . 

'J'HE M E ASUJu,;J\IENT m · TIIE Frmms. 
The m easurements were mad e on Zeiss Lanameters. The magni

fication on the screen of each instrum ent "·as found to var:y from th e 
centre ouhYards an<l it. was necessary t o nse only an area that could 
be accura tely standarrlised . A circle of radius 4 em . was <lra,vn in 
th e cen tre of the screen , the magnification of fibres falling within 
this circle hPiug· adjusted io exactly 500. In routine measurements 
only fibres lying within t his eircle ar e measured. 

Each slide containing t he wool fragments is systematically read 
in the manner shown in Figure A . Dotted lines represent the r egions 
where fibres are mea sured while arrows indicate the direction in 
which the slide i s mow•d . 

SLIDE 

No. 

. --+-- . . 

... -<-

· ~ ·. 

. -<----

. __,._ . 

406 

• ------';)- 0 • 

. -+--· 

. ~~ . . 

• - ----:>- • 

I 
t 

I 
t 
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Tltert- a re i.eJJ teg iom; of m easurellll' ll t and onP ten th of l iH' 
desired number of rea diu gs a l e taken in each rPg- ion . ]~y thi ~ 111 etlwd 
me;l ~ ll l "P lllPnls <l l"l' nwde OYf'l" l ht• " ·hol P sli<lP . 

• -\ s <1 r· heck 011 t he unifonn il1 o± t h r cli,;iJ[l)11(ioJJ of i.he hag
llle lll:S OYt•r l he ,-.,bdt ·. tlH· t·t·:-:.ldi s ;1~ ·~::-· record ed in SU Gte:--;si_yp ,t?: rou p s of 
20 lli 8<1 Slll'Pill ellh. 

A 11 a na l_vsi:; ol" Y:ni:tnct• i~ umdP comparing- i he ,."Hi:tnce between 
gTo tJps of 2,·, w it l1 tlH· 1·ari:m<"e wii hin gmups of 2-) . CasPs \Yhieh 
oecu r r ed i u :1 smnpling· e.x per itlJC'Jd rltJ1·ing· 1h P me:1 .-< ttreme 11 t of ]() 
~lides :tre sh o\\ 11 in 'l':1hl e 7. 

'i'AHI.E I. 

r ; (iln[J(//"li!(JI/ of l"a/"11//(f"e /)(' fl/"(' 1' /i fi 1U7 lrit lu"n Groups of ;2:-) H eadilli)S . 

( '.·I.S I·: J. i (',1,8 :!. : ('.·ISE :3. 1 ( ' .\ .S E -1. I ( ' ASI•: ii . 

Varia1u·v . l l. F. 

1 \ lea n 1 \lean .\ lea n. I :llua.n i \l ea n 
I :-:>quare. :-:;quarl' . l Squa1·c. 1 Square. I :-iqua 1·o . 

BE' tween .!:!TOll p:-: 11f :.?.-) reading~ . 

I 
!HI ~ . 8+11 +· 100:2 :; 6U78 + 0997 

I 
4·5L>7 

:! .-1-011 + ;;.>29 ±· 1076 . 3.> 12 :J mJ2.> ~- . "2.7t5 7 \\'ithin !.! roup:-: of 2.) reading::-:. 
.-~~--~~-(~~~ 

TOLIL . . . :!.+9\.1 I +·3722 +· l073 +·3:W I 8 \J!l67 ,_! :l8;)=-

The;;r re8 ult~ ;; lio"- iha1 lite fin e ut·s,; rlistrih 1ttio n 0f t h P 
fragment.-< tl\· E'r thr ,;] ic1E' i s ~ai. i ;;fa ctm-y. 

ln ro utinP pr:ldi t· e, du plil"ate :; l irl r~;; an~ usuall .1- Jllacle and h alf 
1h e tobl umnbl'r of reading;; La l, e n hom L'<ll"h ~ l i cl u. ' l'he rli fferenre 
betweeu i.he slirlr,; h :I R to cm1fon11 1o the rlelllanrls of sla i islical t l1r•or.v. 

Sin GP thl' lllllllbi•J· of llli ' <J ;; urelll PIII .-< ner·es;-;:u.\· f ront :tll,\" on e 
-;am plP. <lc pends 011 fill' 1·ari :1hil it.1· 11· ithin 1hE' ;;:t lnpk. lhr· slatislical 
t:on shu d s ser v e aR :t gLti<le f or de lerllli 11iug i li 1· IIUJll her of measure
m eu b io be m:tde . l t li:h hPr'll s1t m\"Jt llia.i fo r 1\1 e1·i no \\·ool , 2;")() 
m eastn cm t·nL are ·" P 11 <-' L" ~t l l )· ;-;ufli("i(•Jt l lo hriu g- l ite JI E'l llti;-;sil>le Prror 
to wi t hin:; per <'l' ll t. of i he mean cl tJ<l n l lh oug-lt n1an1· of th e sa Jn p lP;; 
need less th an 2;-JO Jtt P<IS Ur<•m r-n ls, .ii j,, s i n1p l 1~r "" " q tJir:kr·J· to n1 easm ·p 
200 str ;ti g· li t off th<Jn to II IP:l;;un· <l lllllll lie r l e~~ t lJUn this for a prel i
ln in;tr)- .-<i :ttis1 ic·;d ieRt. 

'l'hr pro<"ednre 1l1us is to m ea;; ttre 2,->0 fib res oJ t 
.sa m ples a nd then ll"ork oui 1lte sta i ishcal rmlcita nb. 
;;e ldom th:d nwre t 1tnn t h i;-; Jlltmbe r nee rl to l.w meas ur erl. 

all .JJ:erino 
I t 1s ve rY 

A r·onYe n ie 11 t l"i1n r t (l'ig. H) sh m1·in g th e rela iioJ lsh ips belwee u 
t he s t a t ist ienl <"on ~ l u n ts a JHl the n un the r of fi bn·,; neeessar:y for 
m ea::mrement is userl ;incl hns proYetl Yer \- Yaluald e for mutin P 11·ork . 
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TnE Hu:.\r.u.; ELEMENT AMONG OnsERV t·:J:ts. 

Serious tli:fferences haw been noi ieed among di.:ffereut ob;;erver~ , 
and special investigations on this asped have been undertaken i11 
our laboratories . It has been observed that al though differencet' 
among observers nre often eonsbnt. tl1e;\· :Hf' not uet·essarily always 
so. 

'rhree sets o£ slides measured by four observers ar e here sum
marised, each observer measuring 125 fibres from eal'h slidP. 

'rhe results are given in Tables 8 <lnd 9. 

TAHLE 8. 

M ean F·ibrl' p,;neness (J<) . 

A . 13. c. 1>. 

1st Set (26 slides) ... .. .... ... .. .. ..... . 1.8 ·8+ 18·4U 18·76 L8·69 

2nd Set (43 slides) . . ...... . . ... . ... 27·1+ 26·67 27-:H 27 ·0+ 

3rd Set (36 slides) . . .... .. ....... . . . 2:3 ·62 22·82 :?:HJ2 :.>:~. tj;) 

TABLE !;). 

Dijje1·ences between Obs e1·ve·rs A. B, (} and D (in J<). 

-~-

A. 1st Set .. . . . .. . . . . ... . 
A. 2nd Set . ..... . .. . ... . 
A. 3rrl Set . ...... . .. . . . . . 

B. 1st Set .............. . 
B . 2nd Set ............ . 
B. 3rd Set ....... . ...... . 

C. 1st Set . . . . 
C. 2nd Set . . . 
C. 3rd Set .. 

B. c. 

0 ·38 ± 0·0907 0·08 ± 0·0661 
0 ·47 ± 0·0942 - 0 · 17 ± 0·1194 
0 ·80 ± 0·0847 i-0 ·30 ± 0·0599 

'- 0 ·30 ± 0·0676 
- 0 ·64 ± 0· 126:1 
- 1 ·10 ± 0·09i54 

Significant differen ees are in blaek type. 

D. 

0·15 ± 0·0765 
0·10 ± 0·1242 

- 0·03 ± O·Oi533 

i-0 ·23 ± 0·0769 
- 0 ·37 --!- 0 · 1280 

i- o ·83 ± 0·0794 _, ____________ _ 
1 0·07 ± 0·049U 

0 ·27 ± 0·0921 
0 · 27 ± 0 ·04ii0 

The results shan· that there are significant diftenmces betwee11 
observers except between A and D, where the differences are not 
significant. It is also shown thil t t he rlifferences are 11 ot constant. 

An important fact, that was also t->;;1 a.blishecl, is that, when slide:; 
are measured continuously without the observers having a ~hange on 
to some other work and withoui n pP.riodic cherk on thP observl'l'S, 
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serio us differeu ee,; can deYelop. It i s sh own in the tables that, i 11 
gener al , t h e1e is a tencleue:v fu 1 differ ence between obserYers to be 
grea1er in the third set of sli<lPs except between obseners A and D. 
A elosPr study of th e results h as led to the conclusion that a lack of 
eont'entration. ' leYeloped during th e rP:tding of t h e t hird set. This 
" ·as 1 argel~, :1 tl-ri bu tPd to t h e fa r·tor of fa tigu e. 

Specia l tests were aLso made on t he system atic llifferences 
bet,,·eeu ubse!'"n· t·s . A hullchell :;_,·ntll<-'tic fibres " ·ere mounted parallel 
across the sli,lP a nd t11e fuu1· ubser Yers " ·ere made to measure t he 
hu nched fibres carefully at the samt> ;;pots. The a;-erages of t hree 
~uch sets of 1·eadiugs, each t:lkP n at a rhffP 1ent leYel nf t h e slide, ar•·· 
sunnuarisPrl in 1':1 hle 10. 

'rAUJ.E 10. 

J)ijJPrences bet,veen Obsen·Prs on Standard Slides (i11 f1-) . 

U. 

0·:261 

_ _ i__ -
0 /-0 · 0+ 
0 ·15 J 

A. 

H. 

c. 

C' . 

O·O·!J 
0 ·14/- - 0· [2 
0· 27 j 

0· :221 
0·14 /- - 0·16 
0 · 12j 

1), 

'T 0. 281 
0·06 1- · 0 · ll 
0·02 J r---_ -o.-o:! l -

I +_ 0·06 /- + O·O(i 
- 0 ·13 j 

O·:WI 
-- 0·20 /- + 0·:22 
~ 0· 25 J 

'l'he 1esu lt,.; ut T a ble .I U show t hat the difteren<;e::; bet11·ee11 
obsen-ers 11·ere ,;mall an d iuo;ignifir·aut aud a closer :>tu dy of the 
obseners ::;hO\Yecl t h at cl iffe ren('P~ to a l arge degree depenclefl on the 
fad t h at, when t h e edges of th e fibres, presented fo r mea:-nuem ent, 
fell mid1Y:1y bPh,·pen t11e scale cliYi sions on 1.he lanameter. judgment 
as to 1vhi('h divi ,;ion the lll easureme nt b elonged , differed among 
indiYidual s. S uc h differ ences ma_,. possibl_,. be redu ced by t h e use of 
~m:1 ller scalP di YiRion " aml lar g-e r m agu ification s, but th en in the 
case of .J'I:eriuu ,,-ool t his woul d tend to make measurf'ments n1orP 
C!ifti r,u lt bPC·fl ll se of t hP :<erraterl Pd g-P of 1lw wool fihrPs . 

ln onler t.o 1uini1nise differf' nces between observers in our 
<lepartmeni Llea ling 11·i Lh fibre finen ess mPns urem eu ts, a system was 
inb-odu cecl wh ereb:y all 1neasurem enh; 11·er e m ade by pairs of 
ob;;eners . cHIP of t he pai1· ta kin g h al£ the requir ed numbPt' of 
readings 011 n ~ litlP, , ,-h ilP 1h P othe1· enkrs the r eadin gs, t h e pairs 
heing chu;;en in ~uc h a 11·ay t hat t h e aYerages of t h e JJI P:t~urements of 
each individu al of the p a i1· r,ount erbalan('PS rliffer ence,; between tlw 
pair It was fo nncl tha t t h e effect of t h e f actor of fatig u e was eon
fliderably 1·edn cerl by each p air m easm ·ing t h e 125 rearlings in nun. 
Frequent intenals of rest are a lso prescribed in t h e form of ·~hanges 
to som P oth er typ e of work. 
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The results no\\· obtained from different pairs of assistants are 
ve!Y. satisfador~r , differences among ollserven; being rt'duced to a 
mllnruum. 

Tht' results of 42 slides are g1ven m Table 11. 

TABLE 11. 

Differences between Observers-A ?Jernges of 42 S l·ides (·£n 1~ ) . 

===~~~~= - - -·- ~---== = 

B. c. ll . 

.-\. - 0· 030 ± 0·07:37 -j O·IJ\J3 :L 0·06i!7 

B. + O·O ii! ± 0 ·06Ul + I) 123 ± 0·087!) 
-----~----~- ---------

c. + 0 · 108 ± 0·069:3 

These differences are belo,,· ih<• pos~i h l <· error cln e t:o sam}iling.. 
The system whereby pa i1·s of observers take measurements: ot th•o 
same slide sen-es :=lS :=l check on th e observers and a system o{ entT;y 
of the r esults has been instituted \Ther eby t.hr results ~~ :111 be smn-
marisecl at a g lance . ·· 

In addi tion, duplicate slides :11"P u~11 ally made of the s3\Jffe ~~ 
of fragments and it \\"as foun d that , when one ob::;erver o-f a pair 
makes hal£ t he req ui1·ed number of measurements from one sii~~~ and 
the other observer the rem ainder on !"he other slide , th e m a"king· of 
the slides as wdl n ~ t h e oh~erTe>rs are> nncler control . 

Trn: 'Vuc:HT-LEN<:Tn JlETH OD or JJETBH.MI:\'ING l"fllHE .FINEN ES S . 

It ha ~ lwe11 sugge~teo (vVilr-;<lon , 1938) th:=lt in cast's where errors 
are lik ely to oc<· ur hei n·een the measurements of different observers. 
the weigh t-length mt'i ho<l should he use<l f01· arbi t raiion purpQse->. 

A co mp.reh eu,;.ive ~eL of tPst s was c:=l nied out on samples ot 
Me1·ino wool for a:;ce1Laining t h<:> rPlative merits of tlw weig-ht-leng·t,h 
metho<l and t h<:> projedion or tni c;rosc-npP method . 

The follow ing· condusion,; \\"P te arrived at: -

1. The " ·eight-l ength method depends oTt determ in ations of tihn, 
length as straight fibn) length. In this respect t esh h:wP showrr t lrai 
different obsen·ers obtain clifferent r esn lts on the ,;anw ;;aniple of 
11·ool :mel eYen on the same fibres, duE' to a personal elenwut. Because 
of t his the weig ht-leugth met hod c:t lltlOt· bE' sa ic1 to llP mon~ r eliable 
than i he projection meth ocl. 

2. l n t he weight-length methotl (R obel t~, 1930) it is assumed 
that the specific g r avit y of a ll wool is constant at 1· 30. It has, 
however , been found tha t there is a variation of 1 · 3 per cent, in LbP 
specific g r avity of South A frican wool (van Wyk and Nel, 1939) . 
On a .M.erino wool. t herefore , wi th a fibr t' fineness of 20~ , errors of 
up io 0 ·14J.l may a rcrn e from the assumption that all wool hns the> 
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. -;am e speeific gravity. 'l'he weight-length m ethod is, t herefore, at a 
Jisadvan tage unlt>s,.; the ~ peeific gravity uf each samplE analysed, 
is a lso r.let.ennin ed . This . l:lo11·e,·er. i s impractieablP. 

:). All ll'l)()l. samples do uut adsor1 111 uisture t.u 1 he same degree 
\ van \Yyk, L909) h en ce th e use of a sL1ndanl ~amplt> fot· dry weig·ht 
de t('J' JJtination;; will givP ri;;P io enol'. 

-L 'l'he IY eight-leugUt method gtves '' ,,·eigh t -l >ia,.; .-;ecl resuli 
\Hu beds, ] !)30) 11·hile th e llli l'l'o ~eopil' or projediou method gives <I 

le ng·tlt-hia~~ecl n~~u l t ( \Yiltlm an. l!H(i ) <Jllcl il has be<'n fom1cl thai 
t he· t. ll'o Jn eUwds do no l £; l Y(' t ilt> ~< I I II P nwasu remeut. 

'J.' Iw ll' eig·ht-leugth 1n etl wd i~ has('d on the ch)· fineues,; ol t i.J, . 
fib res ll'hen t.h .. dry we igbt i s ohta.i twd . D etermin :1Liou,; on 5ti Me1·inu 
11·ool samples by tlw two m et horl s sholl'l'd t lw t the micru"eopic method 
gave Yalue~ 11·hieh ll<>re ,-1 per ct>nl. h ig her tha11 thos<> obtained bY 
tbl' weight-length n1 et hod , thP latter bein g un tlw dr v wPighl basi ~. 
' L'hi .~ dirrPl'E'lll't' i ~ prPsuma hl:--- thw to tlw ~,,·.,lling of t he fibres with 
;td~orptio ll of 1110iii t Ill'(]. 

f f tJJ p \\'P ig!Jt \I~Pd is lJa ~Pd l>lt ;) t·erlaill .humidit.V a n d (Pll ljler<t-
1 lll'l', <~lTol·c; w1ll be introdu ced by ,Jiffpr ences i n the specifi c gTavity, 
moislure adsorptio 11 nllll s" ·el ling of t li <> different typp;; of ''ool. 
fad(>J':' 11·hir·h h;~ n· to he eou trollccl \\·here Pxt reme aecun1 c~· if' n PedNl. 

,-,_ ln th e case of :'\Ierino ll'!lol LltP average 11·e ight of a fibre from 
a :)-inch staple is a bout · 0-1: m illigrams . This n ecesRitates t h e 
<:o ttn ling of a largp uumbe1· of fihre,; fu r t h e 11·eig-ht-length clelenuina
tinns . to ensunJ :mY df'gree of a ec u n.1c~- in tlw weighing. 

The teeb n iq ue fo r determining t h e fibre fi ne ue~" of :t ~ample of 
IH)ol as used in South Afrir:a is ou t lined. 

The m et hod" of t·utting tl te fibre bundle into fragments and t h<> 
momrting of t hese "n ::i slide a r e descr ibed. 

The effen of relative humidity durin g the prep<H<ttion of lh<· 
.. <!id e sh ows t lw nncessi ty for controll Ptl m oisture a nrl temperat.urP 
1·o tHlitions. 

'l'he effed of the eth er u sed for m ixing t lte wool fragment.;.; :nu I 
th e! Euparal mounting medium are described. 

The m eth od o l: measurem ent-, the ll:yt;lem of rec:onling th e result" 
aJHl t h e number of fibres to be m easured in M erino wool are recorded . 

The question of t he person al t'ITors of diiterent obserYers has b<'en 
,;tu(lied . The diffl'reuees betweeu observers are uot nef'etlsarih· con
. .; t.au l, the factor of fatigue being· of special importance. 'Yiethr;ds for 
rt>d ur:in g t hese <~rror~ to n minimum are described. 

The weight-lt·!ngth lltethod for Jetermining 
:-: ugg-ested for arbitratio n purposes . 1~ discussed 
[Wf'lll ia r to t l1 is method arP en n mer ated. 
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