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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document is used for the quantitative analysis of textiles containing mixtures of fibres which
cannot be separated readily by mechanical methods or by chemical methods, as described in the
different parts of [SO 1833.

The quantitative microscopical analysis rely on the ability of a fibre analyst to identify and count, by
means of a microscope [light microscope (LM) or scanning electron microscope (SEM)], the relative
number of fibres of each type in a prepared test specimen (based on fibre apparent diameter of a
longitudinal view or fibre section area of a cross view, depending on the fibre types).

Fibr¢ counts lead to the calculation of the percentage in the mixture of the test specinien by number
of fijres (based on fibre apparent diameter or fibre section area) and by their respective flensity. And
then| the calculation of the fibre percentage by mass of the laboratory sample is carried oyt in relation
to it structure (loose fibres, yarns, woven fabrics, knitted fabric, etc.).

© IS0 2019 - All rights reserved v
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Textiles — Quantitative microscopical analysis — General

principles of testing

1 Scope

This document specifies common methods for the quantitative microscopical analysis of various

mixt :
electronic microscope (SEM), on the measurements of the fibre apparent diameter
of lopgitudinal views) or on the measurements of fibre section area (preparation of c
depejnding on the section shape of the fibres.

NOTE 1  When the section shape is circular or almost circular, the longitudinal views are approp
otheif section shapes, the cross views are adequate and Annex A lists conventional density of fibr
for the calculation of the mass percentage of the components. Pictures of section shapes of fibres ca
ISO/TR 11827.

NOTE 2  Annex B presents statistical data on fibre diameter measurerments (longitudinal view)
area measurements (cross view).

The given procedures apply to fibres in any textile form when mixtures of fibres cannot h
by m@anual methods or by chemical methods.

Examples of mixtures of fibres are cashmere and wool, cotton and flax, flax and hemp.

2 ormative references

The following documents are referred tein the text in such a way that some or all of t
consfitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition-ef the referenced document (including any amendme

[SO 1833-1, Textiles — Quantitative chemical analysis — Part 1: General principles of testing

3 Terms and definitions
For the purposes of this document, the following term and definition apply.

ISO gnd IEC majntain terminological databases for use in standardization at the following ¢

— ISO Oaline browsing platform: available at https://www.iso.org/obp

I a scanning
preparation
ross views),

riate. For the
s to be used
n be found in

and on fibre

e separated

heir content
applies. For
hts) applies.

ddresses:

— IE€Electropedia: available at http://www.electropedia.org/

3.1
test specimen unit
linear portion of a single thread

Note 1 to entry: The length of the test specimen unit depends on the test specimen holder dimension.

Note 2 to entry: This expression is not applicable to test specimen prepared from samples of loose fibre (see

7.1.2) or sliver (see 7.1.3).

4 Principle

A longitudinal view image (respectively, a cross view image) of fibre snippets represe
test specimen is magnified to an appropriate scale/size under optical light microscope

© IS0 2019 - All rights reserved
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electron microscope. All fibre types found in the test specimens are identified by the difference in
fibre morphology and are counted, measuring their individual apparent diameter (respectively section
area). Including their respective density in the calculation, the percentage of the fibres in the mixture is

determined

by mass.

If it is practicable to chemically separate the components, the method described in the individual parts

of ISO 1833

5 Appar

5.1 Transmitted-Iight type microscope, shall comprise a light source, a [ight condenser, a sfag

objective, arj
of this type

The stage ij
successive d

Alternativelly, a projection light microscope (PLM) may be used.

NOTE A

5.2 Scann
electronic o}

NOTE A
microscope (

5.3 Tools
5.3.1 Scis
5.3.2 Slid

5.3.3 Micl

6 Reage
6.1 Neutr

6.2 Resin

should be used in preference to the microscopical methods.

atus

ocular with a graduated scale (eyepiece graticule or micron scale). The objective and-o
bf microscope shall be capable of providing a magnification of x150 to x500.

movable in two directions at right angles by means of a sliding mechanism capak
isplacements in approximately 1,0 mm steps.
description of a PLM can be found in ISO 137.

ing electron microscope, shall comprise the following Jcomponents: vacuum sy
btical system, signal collecting and imaging system, display. system.

description of a method for calibrating the magnification of images generated by a scanning ele
SEM) using an appropriate reference material can befotrnd in ISO 16700.

Kors, tweezers, dissecting needle, cleaning fabric, watch-glass, etc.
ps and cover glasses.

"fotome.

hts
al liquid médium, (e.g. liquid paraffin).

2-hydroxyethyl methacrylate.

e, an
cular

le of

stem,

ctron

7 Prepa

atiomof the testspecimens

7.1 Selection of the test specimens

7.1.1 General

Follow the g

eneral procedure described in ISO 1833-1, and then proceed as follows.

Take a laboratory test sample that is representative of the laboratory bulk sample and sufficient to

provide all t

he specimens.

Fabrics may contain yarns of different composition and account should be taken of this fact in the

sampling of

the fabric.

© ISO 2019 - All rights reserved
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Treat loose fibres as described in 7.1.2, slivers as described in 7.1.3, yarns as described in 7.1.4, and
fabrics as described in 7.1.5.

7.1.2 Loose fibres

Put the laboratory sample flat on the test table. Pick up appropriate amount of fibres randomly on not
less than 20 spots with tweezers from top and bottom sides of the sample.

Blend homogeneously and divide into two equal portions.

Sort those drawn fibres into two basically parallel fibre bundles, as the two “loose fibre” test specimens.

7.1.3 Slivers

Cut qut two sections from the laboratory sliver sample, so that the length section:is’greager than the
length of the test specimen holder (slide, SEM stub or tube).

Take|out appropriate amount of fibre bundle in the longitudinal direction fronr'each sliver gection.

7.1.4 Yarns

Cut qut two sections from the laboratory yarn sample, so that the length section is greater than the
length of the test specimen holder (slide, SEM stub or tube).

For the structure of the yarn, if necessary, destructure each'yarn section by subsequently untwisting
the ylarn and its possible components in order to get test specimen units.

For dxample, in the case of:
— asingle yarn, the test specimen unit is directly obtained;

| yarn made of two twisted single yarns;-untwist the 2-ply yarn section in order to sepajrate the two
ingle yarn sections. And then, two est specimen units are obtained from one initial ection (four
est specimen units in total);

= a0

— ayarn made of two twisted 2-ply yarns, untwist firstly the yarn section in order to sepajrate the two
2-ply yarn sections, then-intwist each 2-ply yarn section in order to separate the 2-plies. And then
four test specimen units'are obtained from one initial section (eight test specimen unitfs in total).

7.1.§ Fabrics

7.1.53.1 Wovenfabrics

Unravel warp'and weft yarns in order to get couple(s) of representative yarns from two difflerent places
of eagh direction.

For the structure of the Woven fabric, ¢estructure the WoVen tabric by unraveiiing warp and weft
yarns, and then continue the preparation of each yarn sections as described in 7.1.4 in order to get test
specimen units.

Cut out sections of the selected yarns from the laboratory woven fabric sample, so that the length
section is greater than the length of the test specimen holder (such as slide, SEM stub or tube).

For example, in the case of:

— woven fabric made of single yarn in warp and another single yarn in weft, two single yarns shall
be selected in the warp direction (one couple) and two single yarns shall be selected in the weft
direction (one couple). And then, four test specimen units are prepared in total;

— woven fabric made of a 2-ply yarn in warp and another 2-ply yarn in weft, two 2-ply yarns shall be
selected in the warp direction (one couple of 2-ply yarn) and two 2-ply yarns shall be selected in the

© IS0 2019 - All rights reserved 3
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weft direction (one couple of 2-ply yarn). Each 2-ply yarn is prepared as described in 7.2. And then,
eight test specimen units are prepared in total.

7.1.5.2 Knitted fabrics

De-knit yarns in order to get couple(s) of representative yarns from two different places.

For the structure of the knitted fabric, destructure the knitted fabric by de-knitting, and then continue
the preparation of each yarn sections as described in 7.1.4 in order to get test specimen units.

Cut out sections of the selected yarns from the laboratory knitted fabric sample, so that the length

section is gr

7.2 Preparation of a test specimen slide (LM) or stub (SEM)

7.2.1 Pre

Prepare th

described in 7.1.

For each sef
fibre bundlg

the fibre snip

correct size

If the thickn
another one|

Prepare at1

If it is requiired to get more accurate results, mereé than one thousand fibres need to be cou

Considering

7.2.2 Pre

Prepare th

described in 7.1.

Cut snippetd
least two st

7.2.3 Pre

b del =l 1 del Ll de b - 1 1.1 L 1 1.l CIONA o | o | Y
CALTI UI4IT LT ITIT S U U ULIIT LS U SPTUIITITIT ITUTUTT {(SULIT 45 SITUC, OLIVI STUD Ul tUDUC].

paration for longitudinal view for LM

b test specimen(s) units as specified below. The selection of the fest specime

arate place, drop appropriate amount of neutral liquid medium_(6.1). Cut snippets fro

pets uniformly by stirring with the dissecting needle. €arefully, lower a glass cover (
over the fibre/ neutral liquid medium mixture and avoid air bubbles.

ess of the preparation prevents the diameter measurements, discard the slide and prd

past two slides.

thata yarn can have 100 to 120 fibres-in a section, it could lead to prepare atleast 10 s
paration for longitudinal view for SEM

e test specimen(s) units_as specified below. The selection of the test specime

from the fibre bundle or the test specimen unit and place them on the SEM stub. Prep3
hbs.

parationfor-cross view for LM or SEM

Prepare thq

specimen u1|1it is\described in 7.1.

testyspecimen(s) units as specified below. The selection of the test specimen oj

ns is

n the

or the test specimen unit and place them on the two separate places of the slide. Disperse

fthe

pare

nted.
ides.

ns is

re at

test

Double the fibre bundle several times or fold the test specimen unit several times in order to fill the test

tube, before

NOTE

filling it with the resin (6.2).

on the same stub provided that they remain distinguishable.

In order to reduce the time of the SEM stub preparation, different test specimen units can be placed

Using the relevant procedure for the microtome type (5.3.3), prepare at least two cross sections from
the fibre bundle embedded in the tube.

© ISO 2019 - All rights reserved
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8 Procedures

8.1

General

Identification of the fibre type can be carried out based on ISO/TR 11827.

The total of all the fibres measured for the test specimen shall be at least 600.

8.2

LM procedure

8.2.

Placq
the s
cove
dired

Trav
fibre
trave
the A

Meas

Recofrd these results.

8.2.2
Placd

Focu|
setu

Congitudimal view

lide is examined in different fields. Begin the examination by moving the slide until a ¢
" slip is focused. Then traverse the slide 1,0 mm (to B) then along a targeted(ipre in th
tion, thus bringing the first area into view on the screen.

5 in each field as before. Continue traversing until the edge of the*cover glass C is rea
rse the slide 1,0 mm distance and continue with a second traverse and then a third, e
B CD E FG, etc. pattern (see Figure 1) until the observation§ have been done.

ure the diameter of each targeted fibre after its obsérvdtion and count the numb

A
B

Figure 1 — Examination of the test specimen

Cross view
the slide on the microscope stage.

S toleXamine in different fields based on low magnification in order to target some fibr
phigher magnification to get details of the targeted fibres.

the slide on the microscope stage, cover glass towards the objective. After the fibyes have settled,

orner of the
b transverse

erse the slide in 1,0 mm steps, using the sliding mechanism described in 5.1, and apalyse other

ched. Cross-
tc. following

er of fibres.

es, and then

Repeat again the same operation on several spots until the observations have been done.

Measure the area of each targeted fibre after its observation and count the number of fibres. Record
these results.

8.3

SEM procedure

8.3.1 Longitudinal view

Place the stub inside the SEM. Focus to examine in different fields. Begin the examination by moving
the stub to A. Then traverse the stub (to B) then along a targeted fibre in the transverse direction, thus
bringing the first area into view on the screen.

© ISO
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Traverse the stub in several steps and analyse other fibres in each field as before, with a step width
adapted to the stub. Continue traversing until C is reached. Cross-traverse the stub and continue with
a second traverse and then a third, etc. following the A B C D E F G etc. pattern (see Figure 1) until the
number of measurements (width, as a fibre diameter estimation D;) has been reached.

Measure the diameter of each targeted fibre after its observation and count the number of fibres.
Record these results.

8.3.2 Cross view

Place the stub inside the SEM. Focus to examine in different fields based on low magnification in order
to target sofne fibres, and then set up higher magnification to get details of the targeted fibres.

Repeat agaip the same operation on several spots until the number of measurements (fibres arga 4;)
has been regched.

Measure th¢ area of each targeted fibre after its observation and count the numbe¥ of fibres. Rgcord
these resultp.

9 Calculation and expression of the results

9.1 Calculation based on fibre diameter measurements (Lengitudinal view)

Calculate thg content of each fibre component i as percent by mass\using Formula (1).

N.D?p.
P =t bl %100 M
| N:D?p; ]
where
;is the percentage by mass of component., %;
N; isthe number of fibres counted for component i;

D; isthe mean fibre diameter of'\component i, in micron (um);

p; isthe density of componenti, in gram per cubic centimetre (g/cm3), from Annex A, Table 4.1.

Take the m¢an value of calculations of the two tests as the test result. If the difference betweer] two
tests is largpr than 3 %,the’ third specimen shall be tested, in such case, the mean value of the three
tests is taken as the testresult.

Test result qf fibre“€ontent is rounded to one decimal.

6 © IS0 2019 - All rights reserved
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9.2 Calculation based on fibre area measurements (Cross view)

Calculate the content of each fibre component i as percent by mass using the Formula (2).

N.Ap.
p=—i%iPi 100 (2)

i Z[NiAipi]

where

P; isthe percentage by mass of component i, %;
IN; is the number of fibres counted for component i;
4; isthe mean fibre area of component i, in square-micron (um?);

p; is the density of component i, in gram per cubic centimetre (g/cm3), ffom Annex A[Table A.1.

Take|the mean value of calculations of the two tests as the test result;-if the difference between two
testd| is larger than 3 %, the third specimen shall be tested, in suclhrcase, the mean value |of the three
tests|is taken as the test result.

Test fesult of fibre content is rounded to one decimal.

9.3 | Calculating the percentage by mass of fibré’component in woven fabric sample

Calcylate the content of each fibre component in woven fabric sample as percent by |mass using

Formula (3).

Pop XWrp + By, Wy,

P = x100 ()
Wy +W,,
where
P; is the percentage byymass of some component in woven fabric sample, %;

P, is the percentage by mass of some component in warp yarns of woven fabric saniple, %;
W,  isthe madssof warp yarns in woven fabric sample;
P,y 1s the\percentage by mass of some component in weft yarns of woven fabric samjple, %;

Wy, \is‘the mass of weft yarns in woven fabric sample.

10 Test report

The test report shall include the following information:

a) areference to this document, i.e. ISO 20705:2019;

b) the nature of the sample (e.g. fibre, yarn, swatch of fabric, readymade product);
c) theidentification of the sample (e.g. lot number, article number);

d) the method of sampling;

e) the number of test specimens;

f) the type of apparatus: LM or SEM;

© IS0 2019 - All rights reserved 7


https://standardsiso.com/api/?name=61c2390da86d29e41da2886b7702a713

ISO 20705:2019(E)

g)
h)

j)
k)

the species of identified fibres;
the total number of measurements;

for each fibre species, the mean value of fibre diameter (longitudinal view) or of fibre area (cross
view), the number of counted fibres and the applied fibre density;

the percentage of each fibre component;

any deviation from the given procedure.

© ISO 2019 - All rights reserved
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Annex A
(normative)

Fibre density (Conventional)

Table A.1 lists conventional fibre density, in g/cm3, to be used for the calculation of the mass percentage
of the components, see Formulae (1) and (2).

NOTH This list derivates from ISO/TR 11827:2012, Table G.1.
Table A.1 — Density of the fibres
Fibre Density (g/cm3)

Elastodiene 0,95
Hemp 1,51
Cotton 1,51
Jute 1,51
Wool 1,34
Linen (Flax) 1,51
Ramie 1,51
Silk 1,32
Acetate 1,33
Viscose / Modal / Lyocell 1,51
Acrylic 1,18
Modacrylic 1,30
Chlorofibre 1,40
Elastane 1,20
Polyamide “6": 1,12
“6,6" 1,14

“11” 1,04

Polyester 1,38
Polypropylene 0,91
Polyethylene 0,95
Glass 2,60
Aramid “para”™: 1,45
“meta”: 1,38

© IS0 2019 - All rights reserved 9
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Annex B
(informative)

Statistical data

B.1 Based on fibre diameter measurements (Longitudinal view)

A knitted faLric sample made of wool and lyocell has been tested in 2016. Five laboratories have |been
involved. Al] carried out the testing using light microscopy (LM). Four sets of results have-been tiaken
into considgration for the statistical data (as the data set of one laboratory has been discarded |for a
problem dufing the measurements).

For the calchlation of the percentage by mass, the following fibre density has been used for each fibre:
1,34 g/cm3 for wool and 1,51 g/cm3 for lyocell. The sets of initial data are presented in Table B.1.

The statisti¢al data are based on ISO 13528:2015, Annex C, using robust algorithm A (mean, stanfdard
deviation and uncertainty type u,) and robust algorithm S (repeatability and reproducibility)] The
statistical dpta, calculated only on the mass percentage of wool, are presented in Table B.2.

Table B.1 — Sets of initial data

Lab.A Lab.B Lab.C Lab.D
Test specimen unit | Test specimenunit | Test specimen unit | Test specimen [unit
#1 #2 #1 #2 #1 #2 #1 #]2

Number
pbf counted 670 719 268 nd 2 316 1508 148 148
fibres

Mean fibre
Wool diameter 19,0 18,6 19,4 nd 19,0 18,7 20,3 20,2
(um)
Mass
bercentage 50,1 49,5 48,0 nd 49,7 49,2 50,9 53,6
(%)

Number
pbf counted 799 872 332 nd 2851 1849 185 184
fibres

Mean fibre
Lyocell diameter 16,4 16,0 17,1 nd 16,2 16,2 16,8 14,9
(m)
Mass
percentage 499 50,5 52,0 nd 50,3 50,8 49,1 46,4
(%)

Table B.2 — Statistical data according to ISO 13528:2015, Annex C

Using robust algorithm A Using robust algorithm S
Mean/Mass percentage Repeatability, std dev 13
49,9 I
(%) [limit] [3,5]
L Reproducibility, std dev 2,2
Standard deviation 2,0 [imit] [6.0]
Uncertainty type u, 1,25

10 © IS0 2019 - All rights reserved
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B.2.1 Consideration on the measurement of the fibre area
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Pictures of fibre cross view (based on SEM) were provided in 2018 to 7 laboratory participants. The
laboratory participants were requested to use the scale provided with the pictures and to express the
areas in um?2. It was pointed out that one laboratory used the “paper method” to measure areas when
the others used various software.

For each fibre area: the 7 measurements were used to calculate the (“robust”) mean, the (“robust”)
standard deviation, the uncertainty of the measurement u, (according to the algorithm A,

[SO 13528:2015, C.3.1); and then, the differences were calculated.
An ektract of measurements on glass fibres (areas in um2) is shown in Figure B.1 andTableB.3.
AccV SpotMagn Det WD ——————— 20um
Figure B.1 — Cross view of glass fibres
Table B.3*— Results related to Figure B.1
Fibren® | LabA Lab B Lab C LabD LabE LabF Lab G x*= s*l= Uy =
i 1379 115,8 123,1 121,2 118,2 131 119,8 124 8 4
Y 74,7 63/1 65,6 65,3 62,5 69 63,5 66 4 2
B 67,2 58,9 60,7 59,4 55,5 62 56,1 60 4 2
(1 86,6 77,8 80,2 78,7 74,1 83 76,1 80 5 2
b 86,6 779 75,8 76,9 73,2 80 74,5 77 4 2
b 99,4 85,2 81,9 85,8 82,6 90 82,2 86 5 2
/ 103,9 90 93,4 90,2 871 97 89 93 6 3
B 86,6 69,8 73,3 73,4 69,7 77 68,8 73 5 2
9 67,2 54,3 56 56,6 53,2 57 53,6 56 1
10 78,5 68,5 67,3 68,9 65,6 73 68,6 70 4 2
1 70,9 55,4 58 58,2 55,3 61 56,2 58 3 2
12 67,2 57,4 571 58,5 55,6 61 56,1 58 3 1
13 67,2 55 58,7 58,1 56,1 61 58,3 59 3 2
14 86,6 71,1 78,4 74,2 73 78 66,8 75 7 3
15 63,6 56,3 61,3 56,9 551 61 56,2 59 4 2
16 56,7 48,2 51,2 49,6 47,2 51 48 50 3 1
17 78,5 63,7 68,7 65,6 63 69 64,2 67 4 2
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ISO 20705:2019(E)

An extract of measurements on polypropylene fibres is shown in Figure B.2 and Table B.4.

N
?CCV Spot Magn Det WD ——— 50 um (LQ
5.0kV 5.0 600x GSE 10 ], 1.0 mBar PP cross section
,\Q
Figure B.2 — Cross view of polypropylene fibres q/Q
Table B.4 — Results related to Figure B.2 g\\%
e
Fibren°| LabA | LabB | LabC | LabD | LabE | LabF | LabG | x*= | s*= | uk=
1 7137 | 576,6 | 6997 | 6094 606 744 |O6121 | 652 74 35
2 7569 | 5949 | 6732 | 6512 | 6465 | 714 3} 6391 | 668 | 60 18
3 V75,1 636,8 682 644,7 639,5 7‘;’6 N 659,3 675 48 23
4 04,8 573,5 645,9 619,2 607,7 ‘\%13 591,2 632 55 26
5 72,3 | 5731 | 6348 | 6373 | 591,75} 698 5979 | 629 | 51 24
6 725 601,2 656,2 627,2 6287\\v 694 598,3 644 56 27
7 38,2 634 681,3 666,8 1 ’852{%,8 701 616,4 666 51 24
8 /71,8 | 5869 | 6739 | 643,70 5882 | 703 5697 | 648 | 83 39
9 97,7 594,8 639,2 58'}78)‘ 561,6 635 534,3 607 62 29
10 6771 | 5694 | 6171 [ 5917 | 5604 640 522,6 | 597 59 18
An extract df measurements on polfe}?er fibres is shown in Figure B.3 and Table B.5.
‘ 3

5 y
» |
AccV Spot Magn Det WD 1 20pum
150kV 45 1000x GSE 10.1 1.0 mBar cross section 1
\
\ ; ; 7

~

Figure B.3 — Cross view of polyester fibres
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Table B.5 — Results related to Figure B.3

IS0 20705:2019(E)

© IS0 2019 - All rights reserved

Fibren®| LabA Lab B Lab C LabD LabE LabF Lab G x*= s*= Uy =
1 151 | 1221 | 134 | 1267 | 1241 | 138 [ 1265 | 131 | 10 5
2 1348 | 1083 | 1707 | 1147 | 1122 | 125 | 1146 | 122 | 15 7
3 1623 | 1338 | 147 | 1386 | 1305 | 150 135 | 142 | 12 6
4 1571 | 1303 | 1457 | 132 | 1267 | 141 | 1273 | 137 | 12 6
5 1676 | 1315 | 1518 | 1371 | 1342 | 150 | 1367 | 144 | 13 6
6 1417 | 1189 | 1318 | 1222 | 1171 | 135 | 1182 | 126 | 11 5
7 56—t 64131 56— 38:6— 21—+ 6
$ 1414 | 1126 | 1278 | 1207 | 1164 | 127 | 1158 | 122 [N 5
q 185 | 1538 | 1731 | 1597 | 1564 | 178 | 1595 | 167P 14 6
1p 1679 | 1353 | 1427 | 1399 | 134 149 | 1337 | D | 9 4
1 1661 | 1284 | 1422 | 1399 | 1346 | 149 | 1367 \M41 [ 1] 5
1p 1849 | 1482 | 1691 | 1605 | 1515 | 172 | 1537 4 163 | 1 7
1B 1663 | 1286 | 1427 | 1363 | 1335 | 151 [ 1336 | 141 | 1 6
i [ 1326 | 1032 | 1174 | 1077 | 1053 | 119 [Nr104 | 113 | 1 5
15 1476 | 1144 | 1334 | 1257 | 1182 | 138% | 1267 | 129 | 1 6
b | 1482 | 1194 | 1379 | 1233 | 1163 | 488 | 121 | 128 | 1 6
17 1534 | 1278 | 1297 | 1279 | 1188 [\\138 | 1245 | 130 | 1 5
1B 1406 | 1163 | 1249 | 1167 | 1153, ] 129 119 | 122 9 4
1p 1493 | 1206 | 1395 | 1289 | 1269 | 143 126 | 133 | 1} 6
20 | 1603 | 1251 | 1446 | 138 [5¥295 | 148 | 1347 | 140 | 14 6
2t 1478 | 1201 | 1473 | 1235~ 1209 | 138 | 1235 | 132 | 14 7
2p 1677 | 1286 | 1486 | 1427 | 134 152 | 1407 | 145 | 14 6
2B 191,3 | 1523 | 1601 {574 | 1543 | 174 | 1607 | 163 | 1} 6
24 1379 | 1179 | 1246°) 1169 | 1161 | 130 | 1196 | 123 8 4
25 1602 | 1327 | 1417 | 1394 | 1318 | 149 [ 1365 | 141 | 1 5
2% | 1849 | 149 f'4b94 | 1557 | 1499 | 168 156 | 161 | 14 6
2 148 | 1273|1294 | 1257 | 1189 | 135 | 1234 | 129 | 9 4
28 158 | 1 1382 | 1389 | 130 147 | 1291 | 140 | 1] 5
2p | 1656 1304 | 1414 | 1361 | 1285 | 145 | 1356 | 139 | 1 5
30 | 2125%F 1719 | 1872 | 1773 [ 1729 | 195 | 1842 | 185 | 14 7
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