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A MICRCSCCPIC EXAMINATICN CF WCCL .

The investigatiens (the results ~f which are herein given) have
been made fer the purnese ~f ascertaining what differences, if any, ex-
ist between fibres ~f werrl revreseriting diffﬂrnh: brc-ds ~f gsreep, Tho
Al 2ts a2 v {avestigatie~n, stated mer~ de0finitely, have h=ernl

l. Tra Shaw D7 aruns ~7 L3 =D v-L - s L ool e prrrar-

L

arnces ~f the different fibres.

2. Te shrw by means ~f drawings thelr cuticle structure as seen
under a high pPewer micresceve.

3. To ascertaln thelir average dlameters, and such ether data
in reference tr the same as will tend t~ shew the diffe;oncos existing
between the werrl fibres ~f tre Aifferent brecds ~f sheev.

In ~rder trc make thé wr~rk as c-mplete a8 pers8ible, the werrl se-
lected represented vhat are crunenly knnewn as the fine-wwnlléd, medium-
wnrrlled, und leng wrrlled breeds, thr samples being censidered typical

in all resprcts ~f the breeds chesene. Fellerwing 1s a 1ist ~f the va-

rieties.

TABLE 1.
VARIETIES CF WCCLW

BRELD CF SHELP. CLASIFICATICN CF WCCL.,

Nere. 1 American Merinn XX Clethinge.

Ne~e. 2 Spanish Merirn- X Clrthine.

00 00 00 60 40 o0

Ne~. 3 American Merin- X Cl~tring.
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Noe4 Dickinson Delaine Fine Delaine.

No.5 Rambouillet Fine Deluine.
No.6  Shorpshire 3/8 Clothing.
Noe7 Soutrdown 3/8 Clotiring.
No.8  Hampshire Down 3/8 Coubing.
No«9 Cxford Down 1/4 Couhing
No.10 Cheviot 1/4 Cor»ing.
No.11 Dorset Horned 1/4 Combira.
¥oel2 Leigester . 1/4 Coublirg.

No.1l3 Lincoln Braid Combing.

Q@ @8 00 00 40 00 00 00 20 00 00 80 ¢ 00 00 008 c0 Ve 208 00 o

No.l4 Cotswold Braid Conbinge.

In order to smrow Dhotogruarhs a typical sumple wus selected from
each varletv above namcrd ard a smull portiorn tuker. from its centree.
This was treated with sulvruric ether to remove all fat, then mounted
in Canada Yalsam ard ~xuninecdl urder tre microszores It wus Powu.dy rcw=—
ever, that 1t was next to lnpossible to vrocure o "hoto ovlng to tre
facl that tre fibre under tre nrcegssary high power was practically
t ranslucernt, and guve no cortrast with tre m~runtineg mrdiume. In order t
overcome this diffi-ulty the svecimens were treated with silver nftrate;
by this merans t+e 2arvdonent varts of the Plhre wers Hhraort ont distirct

lye. The resuliing vhol ograbhs are here giverie

WwecceL CUTICLE.

From an examinuticn of the fibres of wool under a microscope it
will he seren that they A1ffer materially from the fibres of plant bodies
In each of the two latter casrs the outside wull of the Pibre 1s compose
of a single continuous layer, which is nat divided int~ sections, and is
known as the cell-wuall. In the wool fibre on tre other hand, the outer
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layer, or cuticle, as it is called, 1is divided Int- a numbher -f Dlates,
giving it a rrugh and irregular apreuranccs Trese plutes wrc srocwhat
cf the ene gerneral shape, therugh differing greatly 1n size, Eacrh 71lat
everlaps the udjrining rFrney, the r-ughr exteri~r ~f the fihre being due t-r
this facte The frllrwing drawlnes will give wn 11fa of t+7 size aurd

srupe ~f the plutrs In qu-sti-re

FIFkL: DIANRTERS .

The same frurteern varietirs shewrn in t»- pret-crapns were dsecd t-

determine tvye fibre-dluncters. Several flbres wrie flrst takeny, treatrn
wiith sulphuric ctrer t~ renrve ull fut, ard fxandn a under {rno Li.re=
SC-PPCe Sucr examinati-n vorowcut Lhelr whele lenoth revealed the

fact that 1In all cuasrs v e diaccier ol e 21 2 tre Pibre was much 1lry,
tharn at the buse, the rate ~f increase Lelrng falrly unifearo. In rrder
therefrre tr nuke the readines as ncaurly crrrect us Dessible, the sanplr.
sh~uld all be sclented frrm rne given durt ef the stupley, preferghly

the centre. Freao. razh variocls € werl twenty topical flbres were selrc
ed, Fren theree, 0erticns ubrut rre-quarter ~f an inch in length anA
ocut fxantly rrem the maiarle, treated with sulpharis etker and silver
nitrate and rrunted in Bunuia BalSame wven after tuking wll due pre-
cautierns in selecting t»r sreczcinerns, it was ©rund that the fibres were
et of a unlferm texture. Inderniatlierns were ruamer~us, the fibres in
Semet CaSes ablearlng te be almest hr-ken in »alves, Carn was taker,
nrwever, tr~ relect suic~ parts c? Lno sawplcs and te precurc reudings
rnly frem these parvs thut wiperared tr be ¢f the mest unlfrrm thiczkness.
The fellerving table snews tve readings s~ rbtalned, tre mwe.surements bde-
ing given in micr-ns ( a micren equals t e ene-tAbl8andth vart of a

millimeter).



TABLy 2.
Shewing meusurrnment eof fihres in micrens.

Varieties and Mecgaanuremerts In Minrens,

American Merin~ Spanish Merine American Mrrir.

¥XCl-t»ing. Xe Clrthnina.
28.5 25 .5 25.7
25.7 3C.0 35.7
38.5 28.5 3C.0
37.1 34.2 28.5
2845 31.4 27.1
27.1 31.4 30.C
32.8 Sly4 27.1
38.5 28.5 27.1
38.5 Sv.l 28.5
37.1 32.8 25.7
32.8 27.1 2.8
42 .8 32.8 28.5
3.0 35.7 2845
34.2 Sles 31.4
35.7 3e.o 32.8
32.8 , 3442 25 .7
31.4 35.7 27.1
28.5 31.4 20.0
34 .2 38.5 28.5
34.2 2567 25.7
3 67C. 63C. 578.5



Dizkense~n Delaine Ramberuillet B cpuen s

24,3 27.1 21.4
3c.C 2C.C 7.4
257 25.7 2.
24.3 2C.0 | 28,5
24.3 25.7 34,2
27.1 24.3 Bueo
27.1 31.4 37.1
8.5 28.5 3i.4
28.5 3C.0 2845
34.2 35.7 3547
32.8 28.5 38.5
35.7 31.4 i 4C.C
3l.4 28.5 41.4
28.5 +2.2 36.5
3442 32. . 47.4
3l.4 32.0 38.5
28.5 27.1 +1l.4
32.8 2645 27.1
SLel 243 567
8547 25.7 32.8
T-tals 594,3 ':;g.7 692 .8



S ~Authd ~vwrn Hampsnire Cxfrrd Drwn Chevint,

4C,.C 5547 44.3 5547
42 .8 42 .8 42.8 54,3
4443 54.3 58.5 5547
32.8 44.3 57.1 5741
30,0 40.0C 58.3 52 .8
2845 44,3 61,3 55,7
50.0 3C.0 4C.0C 57 .4
51.4 48.5 48.5 41.4
34 .2 54,3 54 ¢3 42,8
42 .8 47.1 4C.C 45,7
32.8 57.1 42.8 47.1
44.3 40.0 48.5 50.0
37.1 44,3 5547 61 .4
47.1 44,3 32.8 62 .8
37.1 52 .8 58.5 47.1
TSNS 34.2 4C.C 45,7
48.5 45.7 47.1 48,5
4443 4443 3C.C 45,7
40,0 5741 5¢.C 47.1
41.4 32.8 61.4 55.7
T~tals 820C. 228.5 957.1 1024 ,3



D~rset Herned Leicester Lircerln Crtswnld

40.C 44 .3 5C.0 64.3
51.4 57.1 5C.0 62.8
45,7 571 42 .8 68.5
45,7 45 .7 41.4 61 .4
37.1 5C.C 48.5 68.5
44,3 41.4 57.1 6741
38.5 5248 N4 44,3
35.7 57.1 4845 5% 67
34.2 5547 5C.0C 57.1
57.1 48.5 51.4 6248
35.7 ' 48,5 5C.C 45,7
51.4 44 .3 : 42.8 6C.0C
40.0 1.4 47.1 48.5
51.4 47.1 48.5 44,3
44.3 58.5 45,7 64 .3
3C.0 51.4 42 .8 60.0
38.5 50.C 47.1 57.1
44 .3 61.4 48.5 57.1
48.5 52.8 47,1 54,3
50.C 52.8 | 5C.C 4845
Tetals 892.8 1028.5 961.4 1152.8
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Frem the figures given in thre frregering table the varieties ef

wrrl can be arranged in ~rder acoerrding te their diumeters,

Suoh e~rder

is given in tuble 2, ¢he average diameters heing expr~sced in micrans

and in decimals of an inche.

TABLE 3

Shewing average dlameters of weel fibres in micrens and in deci-

mals ¢f an inche.

Varieties t Average Afamet-rs in t Aveorane dAiameteore
: micrense. tin 3rcimals ~f un:
: . inche.
Ramb rulllet : 28.28 :  .colll
Americam Merine- ; ;

XXClerthing : 28.93 . «CC113
Dickensrn Delaine ; 29.71 ; .CC113
Spanlish Merine ; 31.5C ; .CC124
American ierinoe- ; ;

XX Clrtring . 83.5C : .CC131
Sh~rpshire : 34.64 i .co136
S~uthd~wn ; 41.CC ; .CCl6C
D~rset Herned ; 44,64 ; .ccl7e
Hampshire : 46 .43 : .co182
Cxfrrd Dewn : 47 .85 : L0018
Lincecln ; 48,.,C7 ; .CC189
Leicester : 48.57 : .c0190
Chevint ; 57.21 ; «CC2C1
C~tswnld : 57.64 P .ooza



A glance ut Tuble 1 will sew Laat there 18 a warked differcuce
in tre diaweters ~f ditferent fihres ~f tre same variety ~f wnel, and
tnis netwitrstanding t-e fazt trat t™ mest tvnizal fihres weprrs seleate?
ard ter the 12krd fye gsremird Lre he P2 aberal the same jegree of Tineneccs,

The frllevwing Luble zives Lre swallrst, lurgest and average diac-
Fal

eters, wi.2 Lne diiierencze vetwren tne swallest and larcest diawmricrs i

the fibres exuanined.

Table 4,

Varieties T Smullest: Diffeprrrocy Avep-: Differ-:wra-Differenae
P Tlamecters hetwrern T w3ge T enonr est thetwnen
: : sxallest  Dium- : »rtwren:Diam-:largest
e tuna aver- ceters @ largesiviecersiund sSwaull-
. tage aiuwme- 3 v and av-. rest dlanmes
: sters. : T ace dia: tters.
. . . T ILTLFrS el .
Awmeri cun Merine- 3 : : : b :

X Clrthinzs T 25,7 : 3.2 128.9 6.8 :35.,7 : 1C.C
DiCRinan DFl&itc: 24.3 M Y «4d :2907 . 600 :8507 H 11.4
Svanisn Mrrine T 257 : He8 31.5 7.C :38.% : 12.8
Rambruillet T 24,2 : 4,y ARG Y VN 4D D e 15,7
Linceln T 42,4 * 7.6 :490. M 9.1 87,1 * 15,7
Ameri~an NMerine~ ¢ : : : : :

XX Cl-trineg : 25.7 T 7.8 :33.5 9.3 :42.8 : 17.1
Lelicester T 41.4 : 7.1 48,5 : 12.9 .61.4 : 2C.2
C."‘.PV1”to : 41-4 : 11.1 :5505 : 703 :6208 : 21.4
Derrset Herncd 2 34.3 T 1C.3 144 .6 ¢ 12.5 :57.1 : 22.8
Seuthli~wn T 28,6 T 1%.1 1.0 2 1044 7.4t 22.8
Catswerlqd S 4443 T 13,3 A7.6 1 10,9 :AR.H 24,2
Hamps*+1ire t 3C.C T 16.4 46,4 7 1C.7 :157.1 : 27:1
Cxfrrd Derwn T 8C.0C T 7.8 47.8 1 16,5 :164.3 3 34,1



A clese ezamlnatirn ef twe samples ~f wrel taken frem the same
part «f any twe fleeges reoresenting distinct breeds ~f sheev, meore par-
ticularly if ~ne be a 1rng-werrlled arnd tre ather a shert-werlled breed,
will readily shew thut there is a great difference in the fibre-dlauclers
of the twr wnrlse mven in the cuse ~f a singln’svczimen cf any ene
breed, we can easily rezegnize the fant that the werl en tre sheulder is
much firer than that cevering the helly, But it 1s hard t~ believe
that there ceruld be uny crnsiderable differcnce in diamrter between, sav,
twenty fibres take) ream ~ne SDrtoe It weuld be ~nlvy natural t~ supperse
that all fidbres taken frem a given square in2h of skin surface weruld hr
cf an equal fineness. Yet such 1s fur frem being tre case. In the
twventy sarmples ¢f each varlety examined, a wide variatir~n was frunde. In
srme cases the difference in diumeter was recmurkadble; in ;aot, in a few
Instances the difference umrunted te mere than erne=half the diameter ef
the crarsest fibre, It 1s rnly ter he exnected, thaty given twe differ=~
ent breed ef sherep wit» fleeces simllar iIn all ~ther respects, the ene in
wnich the lewst variatien in fibre diancter eccurs, will be the mest val-
uable frem the cleth marufacturer's ve~int ~f view.

In tne €£rllewing tahle the variectics ~f w~rl are given in ~rder
with thrir average variati-n frem tre veruge diumetere. In ~Arder tr ad=-
taist Lhis smraatiell the difference between the dlameters ~f ~auch tibre
of eaoch variety examined, ard the averare fibre, huve hecen added trgether,
and aivided by twrrty, tre number 2 five s eroirede ih inls war the

averagrne varliatlien husS heer seczured.






TABLL 5.

Shewing Variatirns fr-u Averwoe Tlawctrrse Measurements are

iven in mlcer-ns.

‘ariety ; Ameri~an M- ;SDuniSﬂ Krrihn;Am”rican Meri-;Diokins»n.
trirec X2 (v 1irs MNe.X Clri-in7, 8
repage Fiampt¢rs; ; 323 ; 2894 ; 29,71
S 5,00 + 3.3¢C : 3.23 . 5.41
780 : : :
N : 1.50 : 6.7 : 29
: 5400 . 3.00 : 1.0 : a. .
© 3.60 C 2.7, : Ll : 5 .41
b : .12 : 183 . 54l
T 6.40 . 10 : 1.07 : 2.6
wlrlatl s : .72 : .1C : 1.83 : 2.61
L5000 T 5.l : 1.83 : 1.21
T 3.60 T 1.ns : i : 1.21
: 7C © 1.30 : 7,23 : 4,45
I ) ) :
. : 4.4C : 5 .87 : 5.C9
T 3.50 : 1.3¢ : vl : 5.9y
: 70 : 4.20 : 4% : 1.6
: ;.27 : .10 : 2,47 : 1.21
: 73 : .50 : 3.87 : 4.49
© 2,10 : .73 . 7,23 : 1.49
: 5.0y : 4.2 : 1.63 : 2.61
: 270 : 10 : 1.07 : 3.C9
: TG : 7.10 : i3 : .29
: 5.0 5.80 : 3 : 5,99

~vidl Vartati-ns 72.7C

AV rage :

Variati-i1.s: 3.63

060 oo joe etise
>
]
L]
<3
(@)

o0 esofee ..
ee o0 jae oo
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Rambruillet Shrrpshire; Serutrd ~wn Hampshire Cxfrrd Dewn

28.28 i 34.64 - 41.0C 3 46.43 . 47.85
1.14 :  13.20 : 1.00 9.27 : 3.55
8.28 : 7.54 1.80 3.63 : 5.C5
2.58 7.54 3.30 7 .87 . 10.65
8.28 - 6.14 = 8.2¢ : 2.13 : 9.25
2.58 44 11.c0 : 6.43 : 6,45
3.98 1 4. 64 12.5C - 2.18 . 16.45
3.12 i 2. 46 9,00 :  16.43 : 7 0
N - T .65
A SRV R 6.80 : 7.87 : 6.45
7.42  :  1.C6 : 1.80 .67 : 7.83
.22t 3.86 8.2C 1 1C.57 : S
3.12 i 5.36 1 3.3 + 6.43 : .65
22 1 6.7 % 3.9C - 2.15 : 7.85
1172+ 3.86 6.10 - 2.13 : 15.05
4.52 1 12.46 3,00 5.37 : 10.65
1,72 1 3.86  : 9.0C +  12.23 : 7.85
1.18 1 6.76 = 7.5¢ :  x®%.38 : .75
22 1 7.54 1 3.5C - 2.1 : 17.85
3.98 :  11.C6 - .CC o+ 1C.67 : 2.15
cubs 1 l.84 40 1 13.63 : 13.55
6848V 1 115.80C 1 112.40 i  124.52 : 155,60
3.44 i 5.79  : 5.62 1 6.22 : 7.78

-12-




Derrset Hnrn;d

L]

Chevient

o0 o0

Leigester Crtsweld

57.21 44 .64 43,57

57.64

o o0fee ete s ]
»
[0 ¢}
L]
Q
~3

4.49 4.64 4.27

6.66

3009 8':)3 "").16

4.49
5.89

1.59

8.53
2.87
1.43

1C.86
3.76
1C.86

® 000000 00 00 00 00 o0 s0fee osefee oo

8.41 8.53 54

4-49 ; 034‘ ’.', 9003 9.46
.19 : 6.14 4.23 3.33 13.34
9.81 : 8.94 4.23 .47 1.94

7.13 3.33 5416

.C7 1.93 12.94

2.36
9.14

5.27
«97

«C7
4.27

43

.34 2.37

14.64 5427

.34 <97

6.14

60 060 00 00 00 00 00 00 00 00 060 0060 00 00 00 00 00 o0 o0 €0 00 00 00 00 40 00 00 29000060 00 00 o0 c0 00 08 oo
00 00 00 00 00 00 00 00 06 00 o0 0000 00 00 00 20 00 00 00 00 00 00 00 00 00 00 40 00000000 00 00 0 o

[
[
[ )
s ]
©
60 086 00 00 00 00 60 00 00 00 o0 6000 00 00 00 00 o8
ES |
L]
(o))
3

3.34

.
.
.
.
.
.
.
-
.
.
.
[
.
.
3
L3
.
.
.
L4
.
.
3
Y
3
L]
.
.
.
.
-
.
.
.
[
.
L]
.
.
.
.
.
L]
.
.
.
.
.
.
.
.
.
.
Y
.
.
Y
.
.
.
.
.
.
e
.
.
3
[
.
-
.
.
.
.
.
L]
3
.
°
.
.
L]
.
.
L)
.

4,11 . 3.86 : 12.83 : .97

4,49 : 5.36 3 4.23 : 1.93 9.14
101.50 : 117.16 : 96.88 : 54 .82 128.10

5,07 ; 5 .85 ; 4,84 : S 74 6.40
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Fr~m the frregring table we can plane the variecties $n ~rder -

value, based upen the leust variatien in diamcter ~f fibres.

TABLE 6.

Varieties in erder aczcerrding te least variatien in diameter

of fibre. Meusurements are given in micrense.

Varieties ; Variati~n frem the Average.
America Merine=--X Clething--------=--~---=--===- 1.97
Spanish Merine ==--—------cmmcmmmmomooo-- -----2.38
Lineeln =ec-cccm i m e e e e 2.74
Dickinsrn Delaine --ceeccoem o e 3.18
Rambruillet —--cceeeeo o _.__ 3.44
American Merine - XX Clething =ce--e-mo e 3.63
Leiocester ——e_____________ '

----------------- 4.84

ChEViﬂt - """"“"""'"""'"""'""""'----—‘5'07
SeruthdrWne==-------==---=--me—eo——o———mo-—ooo-- 5.62
Shrepshire -—=--------c-c-mc-mmmmmoooooooo-=-==5,79
Drrset Harned ==----cc-mcccmmcmcmeo-om - --====5,85
Hampshire- ec-c-ccccmmo e e e e e 6.22

+ CAtBWALA === - oo e e _____ 6.40C
Oxferd Dewn =--c oo oo 7.78

A study ~f the fergeing tuble will shew ut a glance the wide dif-

ference in unifrrumity of fibre-diameter that ~Xists hetween different va-

rieties ~f werrl, Fine wn-ls are mere valuable than ocrarser kinis ~n ac-

grunt ~f their finer texture. This table shews them te be mere valuuble
alsr frr a secend reaseane. “ith t»e single exceptirn ~f the Linceln the

finer wrals prssess the greatest unifrruity in diureter,

-14-



Frem Table 5 we calculate tre average diumeter ef the whale of the

fibres t~ be 28.72 seven-hundreiths ~f a millimeter, ~r, CClA1 innres,

Cf t+e twenty varicties examined,

seven were finer und seven cerurser than

the average, uS sSrrwn in t=e frllrving tublet=

TABLE

7.

Showing varieties finer zund zrarsecr tr-an the uverage.

Variety

Crmpurisen with average Aiamerter.

America n Merine (X)
Spansih lerinea
Ame~3icar. Merine (XX)
Dickensen Delaine
Ramberuillet
Shrepshire
Sruthdewn

Hampshire

Cxf~erd Drwn

Chevirt

D~Arset Herned

Leicester
Linceln

Cetswrlg

€0 00 00 00 00 00 20080 00 00 0000 00 00 00|00 0000

00 00 00 00 20 o0

00 o0 o0 060 o000

Finer
Finer
Finer
Finer
Finer
Finer
Finer
Crarser
Crarser

Crarser

Cerarser
Crarser
Crarser

Crarser.
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