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The points 1, 2, 3, 4 on 44" in the diagram are
joined by straight lines to the point O on the parallel
line UC’. The intersections, 1/, 2/, 8/, 4’. on some
intermediate parallel line BB’ are marked. A line
is then drawn from each point on 44’ to each point
on BB’ and produced to CC’. The array of points
on CC’ is then the vector map of the points on 44",
The construction is equally valid in two dimensions,
with the points distributed on planes at 4A4‘, BB’,
and CC’.

If the points 1, 2, 3, . . . are movable light sources
connected by thin elastic threads to O, and each
thread carries a small light sphere at BB’, then the
shadow pattern produced on the screen at CC” corre-
sponds to the Patterson projection of the structure
at 44’. The shadows will overlap and merge in
seme places, and in particular there will always be
an intense shadow at the origin O, as in the Patterson
distributions. The shadows can be adjusted to corre-
spond very roughly to atomic contours by varying
the size and intensities of the light sources.

The advantage of the method lies in the fact that
as the atomie positions on 44’ are varied, the result-
ing Patterson projection can be followed continuously.
Now, the Patterson projection of any unknown struc-
ture can be caleulated directly. To solve the structure,
therefore, we have to vary the possible atomic posi-
tions until a good ‘fit’ is obtained. It is only rarely,
of course, that one can deal with a small isolated
group of atoms, as shown in the diagram. In general,
parts of the adjoining unit cells will have to be
mcluded.

The method seems to have distinet possibilities
in dealing with structures containing moderate
numbers of similar atoms, and it is also an interesting
lecture experiment. It is possible to abolish the rather
troublesome threads and small spheres by using
properly placed photographic plates and negatives,
and the method outlined above also has the virtue of
continuous variation.

J. MoNTEATH ROBERTSON.
Chemistry Department, :
University of Glasgow.
Sept. 1.
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A New Criterion for Expressing the
‘Intensity of Firmness’ of Soft Bodies

Nutting? has proposed, and Scott Blair and
Coppen®*, Broome and Bilmes®$, Couzens and Wear-
mouth’, Lethersich® and Haward® have developed
and applied, an equation expressing the shear strain
(s) in soft materials as proportional to a power (j)
of the shear stress (S) and also to a power (k) of the
time (¢) of its application. This equation may be
written :

o = {1ShE, (1)
where ¢ is an intensity or proportionality factor
which, unlike § and &, has complex dimensions.

Since 1/{ is defined as the strain produced by unit
stress in unit time, a comparison of the firmness of
materials having different p andjor k values in terms
of ¢ is in any case arbitrary. Moreover, the usual
unit of force (1 dyne) being very small compared
with the stresses normally required, these values of
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are not only arbitrary but are apt also to be mis-
leading. Although this latter difficulty can be
obviated by using a larger unit of force, ¢ still
represents no more than a point within a three-
dimensional diagram.

The intensity factor cannot, in the nature of things,
be expressed in terms entirely independent of arbi-
trary conditions : but a great improvement can be
effected if we wuse, for purposes of comparison,
instead of ¢, a property ¢, defined as the reciprocal
of the volume of the § : ¢ : t figure integrated be-
tween the limits of the greatest ranges of stress and
time likely to be used in practical testing.

As an example, for materials which are readily
deformed by squeezing in the hands (‘“‘soft bodies”),
Scott Blair and Coppen'® have shown that stresses
of the order of 10% dynes/cm.? are normally exerted.
For studying such materials, a convenient range of
stress would be 0-16% dynesfem.® and of time
0-100 seec.

Indicating these limits by their logarithms as
suffixes, we have, for the volume of the selected

figures :
/ s ’SG 82 as.dt
1% .fu fu ol @

Substituting from equation (1) and integrating :
1 1 B+l , Ek+1
i = ¢t Sy H
=¥ gy e e ©

or, writing o for maximum strain and taking
logarithms :

log ¥ = log (8-+1)+log (k+1)—8 — logom (3)

Log cm can either be determined experimentally
or, more usually, calculated from experimental data
for lower values of & and ¢, using equation (1).

Scott Blair and Caffyn’s'! suggestion that the de-
formation properties of soft materials should be
described by plotting log ¢ vertically on the base of
a ‘Nutting square’ having § and k& as horizontal
co-ordinates is thus improved by substituting log {
for log 4.

For the special cases of an elastic solid (8 =1,
k = 0) and a viscous fluid (B = 1, k = 1) it is easy
to express { in terms of shear modulus and viscosity.
It is not, of course, a fluidity, in spite of its dimen-
sions (M-1LT"), which are independent of equation (1).
Notwithstanding the necessity for fixing limits in the
integration defining ¢, this treatment often provides
better criteria of the behaviour of complex materials
under stress than do viscosities and shear moduli,
since the former usually fall in a complex manner
with rising stress and rise with increasing strain, and
the latter are frequently dependent on the stress
history of the sample.

I am indebted to Dr. F. M. V. Coppen and to Mr.
L. Bilmes for helpful discussions.

G. W. Scorr Brair.
National Institute for Research in Dairying,
Shinfield, Near Reading.
Aug. 19.
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