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IXTRODUCTION.

REsrarcn workers are inclined to believe that the variability of the
specific gravity of wool is so small as to be of no practical significance.
King (1926) asserted that °* the values indicate that the specific
gravity is substantially the same for all qualities which are medulla-
free >".  Speakman, Stott and Chang (1933) found the extreme
values of 1-304 for Wensleydale and 1-309 for Merino wool at 25° C.
Notwithstanding these results practical sheep and woolmen believe
that there are marked differences in the speeific gravities of different
types of wool and even in the differnt typs within the Merino. Provi-
sion is also made for this contention in some wool score cards. As a
result of these divergent viewpoints, a study of the variation 1in
specific gravity of South African Merino wool was undertaken.

Mermmon.

The bulk of the grease and dirt of thé selected” wool samples
was removed by a prehmman washing in benzene at 50° C., after
which adhering foreign matter was removed with the aid of forcep\
Further purification was effected by successive extraction with
benzene, alcohol and ether in a soxhlet apparatus. Finally the wool
was washed in a 0-1 per cent. solution of saponin at 50° C. for 10
minutes and repeatedly rinsed in distilled water.

Four specific gravity bottles, each containing approximately two
grams of wool, were placed above a shallow  dish containing
phosphmus pentomde in a Witts filtering appartus from which the
funnel had been removed and a ground-in joint inserted (Fig. 1). A
glass tube passing through the ground-in joint was ]omed to four
narrower tubes each of which projected into a specific gravity bottle.
On the outside of the apparatus the tuke was bent downwards, drawn
to a point and sealed off. :
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Ficure 1.

The apparatus was evacuated through the side tube 1o a pressure
of 0-003 mm. of mercury by means of a mercury vapour pump backed
by a Hyvac pump, evacuation being continued for a fortnight. At
the end of this period the tip of the tube leading from the apparatus
was broken under benzene, which had been freshly distilled over
sodium after a preliminary dryving over calcium chloride and
phosphorus pentoxide.

The bottles containing wool and Dbeunzene were weighed after
immersion at various temperatures between 15° (!. and 30° C. in a
thermostatically controlled waterhath, the temperature of which
was kept constant within 0-1° (.

The wool was then removed and the bottles were filled from the
same batch of benzene and weighed over the same range of tempera-
tures as before. Since the relation between the weights of the bottles
filled with benzene and temperature could be regarded as linear over
this range of temperature, a linear equation was fitted to the results
by the method of least squares. The weights of the bottles filled with
henzene were then calculated for the same temperatures at which the
bottles had been weighed when containing both wool ¢ benzene.
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The bottles had to be calibrated anew with benzene after each
determination since the relation between the weight of the bottle filled
with benzene and temperature varied with time.

The bottles were then filled with water and weighed and the
specific gravity of the benzene calculated. In all cases the value
of the specific gravity of the benzene agreed to within 0-02 per cent.
of the values given in the International Critical Tables.

The dry weight of the wool was subsequently determined by
heating to a temperature of 100° C. at 5 cm. Hg. pressure in the
presence of concentrated sulphuric acid. An Abderhalden drying
apparatus was used for this purpose.

Extreme care was exercized to ensure that the benzene used was
pure and dry since the observed specific gravity would be the apparent
and not the true specific gravity if traces of water or other liquids
present in the benzene were adsorbed by the wool. The sorptive
effect was found by King (1926) to be a minimum with benzene,
toluene, nitrobenzene, olive oil and oleic acid.

Owing to the large variations in air density experienced, it
was found necessary to apply a correction for buoyancy at each
weighing. This was accomplished by takiug a reading of the pressure,
temperature and relative humidity of the air at each weighing and
calculating the air density (Watson 1922), while the external volumes
of the bottles were determined by an immersion method.

In order to ensure that inadequate drying of a particular bateh
of benzene or a possible error in the calibration of a particular hottle
should not influence the result, determinations were carried out on
duplicate samples, using a different batch of henzene and a different
bottle each time.

A determination of the specific gravity of 50 sawmples in duplicate
gave +0-00116 for the standard error of the means of duplicates, a
value small enoughb to demonstrate such differences between samples
as have a practical value.

The results are all expressed as the specific gravity at 25° (.
relative to water at 4© (I,

lxprrriveNTAL Rrsurrs.

The specific gravity of a series of samples drawn from the various
wool-growing areas was determined.  These samples differed
considerably in regard to other physical properties and consequently
were expected to show differences in specific gravity, if such differences
existed.

The results are given in Table 1.
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A further set of four samples was selected from another area,
all being from the same flock and grown under identical conditions.
These were numbered from one to four in decreasing values of specific
gravity (i.e. No. 1 highest and No. 4 lowest). The results are given
in Table 4.

Tasre 4.
Sample. Specific Gravity.
—— ——— — —— — — ! P—
Presumed higher 1..... . .. .. ... ... ... ... ‘ 1-301
- PP ‘ 1-301
. o B \ 1-303
Presumed lower 4., ... .. .. ... . } 1-301

Table 4 does not support the view that the samples were correctly
chosen.

Four more samples were selected and numbered one to four in
decreasing values of specific gravity. The results are given in Table
D.

TaBLE H
Samples. | Specific Gravity.
\
Presumed higher 1....... ... . ... . .. ... o i 1 1-303
. o 1-303
N T ! 1-298
Presumed lower 4............ ... ... . .. ool | 1-301

The results of Table 5 show a tendency to support the view that
the samples were correctly chosen.

Discrssiox.

The determination of the specific gravity of fifty-four samples of
NSouth African Merino wool showed that real differences in specific
gravity occurred. The values varied from 1-298 to 1-313 but the
small coefficient of variability shows that specific gravity may be
regarded as one of the least variable attributes of Merino wool. As
will be seen from Table 1 the samples represented most of the wool-
growing areas and even the wool from the experimental animals may
he regarded as typical cases occurring in practice. The standard
error of the mean of all the samples was +0-0005, which was so small
as to suggest that a fair average for South African Merino wool had
been determined.
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With regard to the suggestion made by Speakman, Stott and
Chang (1933) that the differences in the specific gravity obtained by
them for Australian 60’s Merino wool and that found by King (1926)
may have been due to a difference in the methods of evacuation, it
may be pointed out that both values lie within the range obtained
for South African Merino wool in this investigation.

It will be noted that the results of Table 3 are all higher than
those given in Tables 4 and 5. The samples within each group were
grown under identical conditions but the groups themselves
represented different areas, so that it is reasonable to suppose that
environment or breeding had influenced the specific gravity of the
wool. TUntil further results are available no conclusions can be drawn.

Evidence regarding the assertion that wools can be selected
according to specific gravity is inconclusive, and while a larger
number of samples is necessary in order to prove or disprove the
theory, it appears probable at this stage that the samples had been
selected for some other property mistakenly assumed to be specific
gravity. This point is now being further investigated.

The specific gravity of clean wool enters into the estimation of
fibre fineness in the weight-length method, and has been assumed
to have a value of 1-30 (Roberts 1930). By this method the fineness
of a sample having a specific gravity of 1-313 will be estimated too
low by 4 per cent. or 0:1p in the case of a medium merino wool. Since
this error is small compared to that found in the length measurements
for the method employed by Roberts, it is evident that variations in
the specific gravity are not a serious source of possible error.

SuMMary aAxD CONCLUSIONS.

1. The specific gravity of 54 samples of South African Merino
wool from various wool-growing areas was determined. Significant
difterences occurred among these san les.

2. The mean value was 1-3052 at 25°C., water at 4°C. with a
standard deviation of +-0035 and a coeflicient of variability of
+0-27 per cent.

3. A series of samples presumed to have been selected for
differences in specific gravity were analysed. The results were incon-
clusive.

4. No correlation between the specific gravity and the fibre
fineness of the samples was obtained.

5. The influence of variations in specific gravity on the determi-
nation of fibre fineness by the weight-length method is discussed.
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