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Differ. Differ-
Per a 19 a 2 a 2 4 22 encesfor1i ences
cent, 4° 4° 4° 4° per cent, for 1°.

90 0.81883 0.81794 0.81706 0.81616 267 88

91 0.81616 0.81527 0.81440 0.81350 270 88
92 0.81345 0.81257 0.81170 0.81081 274 88
93 0.81071 0.80982 0.80895 0.80807 278 88
94 0.80792 0.80704 0.80617 0.80529 282 87
95 0.80509 0.80421 0.80335 0.80249 287 87

96 0.80221 0.80134 0.80049 0.79962 293 86
97 0.79928  0.79841  0.79756  0.79670 297 86
98  0.79631  0.79544  0.79458 0.79373 302 86
99  0.79328  0.79241  0.79156  0.79072 309 85
100 0.79018 0.78932 0.78847 0.78763 85

possible. But from 5 per cent. to 15 per cent., interpolation for
expansion is uncertain at the higher temperatures, in some cases
by as much as 0.0010. The same is true, in a less degree, near
40 per cent. For mixtures of these percentages, where special
accuracy is required, observations may be made below 18°,
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TuE indices of refraction of substances vary with the tem-
perature, the refraction becoming less as the temperature is raised.
It has been shown by the work of Olds, Long, Proctor, and Tolman
that this variation is a constant for certain oils and fats (notably
the edible oil and fats) and its value is 0.000365 for each degree
centigrade. This relation has been substantiated by the writers.

Recently the Zeiss butyro-refractometer has come into use to
a large extent for the examination of oils and fats, partly on ac-
count of its cheapness in comparison with other instruments for
the same purpose, but principally on account of its ease of manipu-
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lation, and from the fact that its scale is ‘ <
within the range of the refractions of the (.
fixed oils and fats, g |
This instrument has an arbitrary scale ‘ 5
from o to 100, covering the indices of re- [
fraction from 1.4220 to 1.48y35, which gag z s .
scale isnot uniform with the values of 7p. :: ° :,: o i
Thus the differences from o to 10 in indi- R =%§g
ces of refraction is 0.0080 and from go to ¥ EaT f _%ﬁ
100 is 0 0055 ; consequently the variation i ot ] _§§
with the temperature of oils on the arbi- - B gl
trary scale of the instrument is not con- ¥ _;:_in: Tt
stant except for slight changes of tem- -
perature, and this variation changes with 8 3
different parts of the scale. g = T ]:g
Thus the variation for 1° C. on the re- % EN T E
fractometer is 0.46 for readings between |2 13- £ 2 i
o to 10, and 0.66 for readings between go L;: ;:_ 9 = E: :;;{
and 100. i3 88
The best methods of obtaining scale |; 53 &= I
readings at different temperatures is to g 4 L EYS £
first transform them into values of #p, ap- |¥ e }m::_?j Z
ply the correction, getting the values of {353 £YF £
np at the required temperatures, then ;ﬁ—_: :E:E’,EZQ—__—?
transform into scale readings. ¥ i g F ¢ B
In order to do away with this extended ﬁ = :j_ _?§
calculation the writers have devised the |3 ke ERE =
slide-rule illustrated. The values of #p g gz 3F © _;2
are constant, and the values of the butyro 8 ;4 ~ =83 =,
scale have been laid off against theindex |5 ;5 & = T3
of refraction scale, according to the table é i3 ~_,Q:_—8—q4-
of Pulfrich, published by Zeiss and Jena. % 83 o E—_h::: ]_%
The sliding temperature scale (fromo to |® 8% ~ -  +£3
75° C.) has a value of 0.027375 on the | 82 7 ¢ £° %
index of refraction scale, making each de- %—:_ - § E ::—5
gree centigrade equal to 0.000365 on the | &3 &%
scale of indices of refraction. i =
By the use of this slide-rule, readings - N ::i
may beobtained on the scale of the butyro- | ; i FRE
refractometer at different temperatures, | "y £ Ty
bogp e 5
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without first transforming them into indices of refraction, readings
in indices of refraction may be obtained at different temperatures
without calculation, and readings on either refractometer scale
may be readily transformed into readings on the cther.

In using this rule the slide is moved until the initial tempera-
ture and refraction coincide, then opposite the required tempera-
ture is found the corresponding refraction. If this temperature
falls outside of the refraction scale it will be necessary to shift
the slide, for example:

At 35.5° C. an oil reads 40.1 on the butyro-refractometer. Re-
quired, its refraction at 20°. Place the slide so that 35.5 on the
slide coincides with 40.1 on the butyro scale, then it will be seen
that the right end of the refractometer scale (45.2) exactly coin-
cides with 25° on the slide. Mowve the slide until 25 coincides with
45.2 on the lower scale, then opposite 20 on the slide read 47.7.
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ONE of the most difficult problems with which the analyst is
confronted is that of distinguishing between what might be termed
honest low-standard milk, or milk below the standard coming
from the cow as such, and milk that is fraudulently watered. Judg-
ment on this point has heretofore heen based largely on the rela-
tive proportion of fat to solids not fat, taken in connection with
an abnormally low percentage of total solids. Additional infor-
mation on this question is furnished by the density of the milk
serum when the milk has been curdled under fixed conditions,
though this in itself is by no means conclusive.

The addition of water to milk perceptibly affects the degree of
refraction of the serum to such an extent that this latter constant
promises to be a most helpful one in determining whether or not
the milk has been watered. For this purpose the immersion
refractometer of Zeiss is most useful, although the Abbé re-
fractometer may be employed.



