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and industry, was asked by the authorities to preside 
over some committees and to serve on others in order 
to help the Government, and the country, out of the 
dilemma. He was too patriotic to refuse, but the 
strain was too great for one who was far from strong, 
and he died after a few months of overwork. How 
can the country be saved from the disastrous conse
quences of the neglect of science? How can the 
society hope to improve, by means of an enliglitened 
Government, the racial qualities of future generations? 
The remedy is simple, but there is every reason to 
believe that it will be effective. All that is necessary is 
to change the character of the examination for the 
Civil Service posts and for the Army, giving science a 
far more important place than it has held hitherto. 
This change would at once react on our public schools 
and the old universities, and would bring the mem
bers of future Parliaments under the influence of 
science. 

------------------------------
POLARISED LIGHT AND ITS APPLICA-

TIONS TO ENGINEERING.l 

ONE of the fundamental questions which arises in 
the majority of engineering problems is the 

design of a structure or machine which will carry 
out some predetermined work in an efficient and 
economical manner, and whatever the problem may 
be, it is almost invariably bound up with the arrange
ment of a number of connected parts designed to resist 
loads which are imposed upqn them. 

The machines and structures which the engineer has 
to construct are almost infinite in their variety, and 
each one usually presents a new and a diffi·cult 
problem, especiaUy as regards the stresses which may 
be imposed upon its parts, and the way in which these 
stresses are distributed. 

It is a common experience among engineers to find 
themselves confronted with a stress problem in their 
designs which presents almost insoluble difficulties; 
it often defies mathematical processes, and is beyond 
the scope of any previous physical investigation. But 
it must be solved, if only approximately, and the 
imperative need of an answer renders it advisable to 
make experimental investigations before proceeding 
with an important work of construction. 

It is perhaps somewhat severe, but not untrue, to 
say that engineers have not always made the fullest 
use of the discoveries of pure science in their prac
tice; and it is remarkable that a discovery of Sir 
David Brewster, in r8r6, that transparent materials 
when stressed become doubly refractive, should not 
have been more frequently pressed into service, for its 
use was immediately obvious to the discoverer, who 
pointed out that the stresses in the arched rings of 
bridges could be rendered visible in a glass model by 
aid of the doubly refractive effect produced by a beam 
of polarised light. 

Here and there one finds accounts of applications 
of this property for engineering work, but usually 
with little success, mainly owing, no doubt, to the diffi
culties experienced in shaping glass models to the 
required form; but when these are overcome the 
value of the information gained is very great, as, for 
instance, in the recent valuable investigations of the 
stresses made upon a glass model of a reinforced 
concrete arch by M. Mesnager, of Paris, who used 
the results so obtained for the design of an arch of 
about 310 ft. span, with a most gratifying agreement 
between the stresses in the actual bridge and its 
model. The expense and difficulty of constructing 
glass models are a bar to their general use, and other 
transparent materials are now available which offer 

1 Abridge·-i from a dPlivered at the Royal Institution on Friday, 
February 1S, by Prof. E. G. Coker. 

NO. 2417, VOL. 96] 

many advantages, in that they are strongly doubly 
refracting under stress, are easily fashioned with 
engineering tools, and are not readily broken or 
damaged, while the cost is insignificant. 

Here, for ·example, is a rough model of an arch
ring, made of xylonite, and you observe that when 
loads are applied, it glows with colour in the polari
scope, and a picture of the state of internal stress is 
obtained which can be readily interpreted. 

Measurement by Colour Effect. 
We can estimate simple stresses by the colours 

observed. 
If, for example, \Ve take a strip of transparent 

material, and arrange the optical apparatus so that 
when the strip is unloaded no light is transmitted, the 
effect of a moderate tension causes the specimen to 
appear a greyish-white, and, as the stress increases, 
the colour changes by insensible gradations to a 
lemon-yellow, then to a reddish-purple, and, with a 
very little increase of stress, to a well-defined blue. 
With a fm·ther increase of stress, the scale of colours 
is approximately repeated for twice the intensity of 
stress, and the relation of colour to stress can be easily 
determined. 

For simple tension and compression, therefore, the 
stress intensity may be inferred by observing the 
colour bands, bearing in mind that both tension and 
compression produce similar effects, if changes in the 
thickness of the material are allowed for. Thus, if 
we take the case of a transparent beam subjected to a 
uniform bending moment, a system of colour bands 
is obtained, distributed as shown in the accompanying 
experiment, and, by inspection·, the distribution across 
the section can be determined as shown in the 
diagram. 

This case and others which have been examined 
afford instances where the results of optical experi
ments can be compared, not only with mechanical 
measurements of strain, but also with the theory of 
the distribution of stress in materials; and the experi
mental determinations for a transparent material show 
a very good agreement with strain measurements and 
with the precise theory. We can, therefore, feel very 
confident that in more complicated cases the stresses 
in a transparent model are similar to those in a metal. 
For examplP-, a beam with a notch cut in it may be 
taken (as shown), and, as might be expected, the 
effect of the notch is seen to increase the stress ih 
the material very considerably. The distribution is 
now much more complicated than it is in a simple 
beam ; the neutral axis has moved towards the notch, 
while the colour effects show that the maximum stress 
is at least twice as great as that in a beam without 
a notch. 

Laws of Optical Effect. 
In most of the cases arising in engineering work 

the stress distribution is even more complex, but it is 
known that any case of stress in the plane of a plate 
can always be represented by two principal stresses 
at right angles, and if the magnitude and direction 
of these are determined for all points the stress dis
tribution is solved. 

In order to obtain an experimental solution of this 
problem, it is necessary to inquire into the relation of 
the optical effect to the principal stress intensities at 
a point, and it is easy to show this by simple experi
ments. If, for example, we take two tension members 
and subject them to the same uniform stress intensity, 
the colour effects produced by interference will be pre
cisely the same for each, while if they are superposed 
the colour effect is that produced on a single 
member under twice the stress. If, however, 
two equally stressed tension members of the 
same thickness are crossed, the common area gives a 
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dark field, showing that the stress effect of one 
neutralises that of the other. The same dark field 
is produced if an equally stressed compression member 
is placed with the direction of stress parallel to that 
of the tension member, and we may t·eadily verify 
in all cases that tension and compression stresses in 
the same direction add their effects, while stresses in 
directions_ at right angles subtract them. 

The latter result is of chief importance, since the 
stress at any point of a plate can always be represented 
by the stresses p and q at right angles, and their 
optical effect is therefore proportional, p- q. The 
value of the stress diffet·ence may therefore be deter
mined by matcbing the optical effect produced at the 
given point with that produced on a simple tension 
or compression member. The eye is, however, not a 
very trustworthy instrument, especially after the 
fatigue of a few minutes' exposure to a brilliant 
light ; and it is better still to reduce the optical effect 
to zero by a simple tension or compression member 
set along one of the directions of principal stress, and 
stressed until a dark_ field is produced. 

The laws which the optical effects obey may -
once utilised for a variety of cases of practical in1 

FIG. t. 

Thick Cylinder. 
An example is furnished by piping for transmitting 

fluids under pressure. The action of water, or other 
fluid, in a pipe, can be imitated by applying a 
uniformly distributed pressure to the interior of a 
ring, such as is now shown, where the application of 
a uniformly applied pressure produces a stress distri
butiol'l in the circular ring of a perfectly symmetrical 
character. The arrangement of the colour bands shows 
that there is a very large stress at the interior surface, 
diminishing rapidly at first, and afterwards more 
gradually as the outer surface of the pipe is approached. 
In this case there is known to be a radial compression 
stress accompanied by a circumferential tension stress, 
and the optical effects produced at any point are pro
portional to the algebraic difference of their intensities 
-in this case their numerical sum. 

In a thick cylinder of these proportions the r.adial 
stress is not large, and its intensity can be determined 
independently, but the combined effects of both stresses 
have been measured here, and are plotted in Fig. r, 
in which the firm line gives the experimental values 
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obtained, while the dotted curve represents the results 
of calculation. 

In an experiment carried out on a ring in which 
the inner radius, r 1 =o-7r in., and the outer radius, 
r,= 1·43 in., a pressure of 900 lb. per sq. in. was 
applied to the interior of the ring, and the experi
mental values compared with those obtained by cal
culation. The following results were obtained :-

Radiu!=i 
r inches 

TABLE I. 
(/>- q) in lb. per sq. inch 

Experimental value 

Corrected for 
cup leather 

Calculated 
va lue 

0•71 2100 2185 2400 
o-85 r56o r625 r66o 
1·00 II85 1230 1205 
1·15 870 905 910 
1·30 670 700 715 
1·43 588 

The results show a fair agreement with the theory. 
which is really closer than the numbers indicate, owing 

FIG. 2. 

to the full pressure recorded on the gauge not being 
effective, as will now be described. 

As is evident, this stress problem requires the appli
cation of a measurable fluid pressure to the cylindrical 
surface of a ring, in such a way that no essential 
part is obscured from view, and a simple and effective 
means has been devised for this purpose by my 
assistant, Mr. F. H. Withycombe. 

Fig. 2 is a photograph of the complete apparatus 
for applying internal and external fluid pressure tG 
rings, and drawings of the essential details are shown 
in cross section in Fig. 3· 

Fluid pressure of water or other liquid is applied by 
the action of a small hand-pump P, the piston of 
which is actuated by a screw to force oil at any desired 
gauge-pressure into the annular space between two 
metal discs A, B, bolted together to hold a retaining 
ring C, shaped like a Bramah cup-leather to prevent 
leakage of the fluid. This retaining ring projects 
slightly beyond the periphery of the discs, and carries 
the transparent ring to be stressed. The cup-leather 
is itself so thin that a pressure .of a few pounds per 
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square inch will burst it, but when the ring D is 
mounted upon it, even a pressure of 2ooo lb. per sq. in. 
may be applied with safety. In the experiments de
scribed above, the ring had a thickness equal to the 
interior breadth of the cup-leather, but a small per
centage of the total pressure is absorbed by this 
leather, and is not exerted upon the ring. The 
experimental results must therefore be slightly lower 
than the calculated values, and, if the correction is 
made, there is a very good agreement, as the table 
shows. In more complicated cases the stresses are 
less amenable to calculation, as in cylinders provided 
with ribs for aeroplane engines, or tubes constructed 
in sectors bolted together, as in underground railways, 
but it would not be difficult to determine experiment
ally the stresses produced under working conditions, 
although not in so simple a manner. 

So far our measurements have only utilised a pro
perty which enables us to measure the difference of 
the principal stresses at a point in a plate subjected 
to plane stress, but by far the greater number of 
problems require a knowledge of the magnitudes of 
each stress separately, as well as their directions, and 
it is to these determinations which we must now 

To PUMP. 

Cr.Jss-Section. 

Oross-Se3tion. 
FJG. 3· Pres:-ure cham hers fur applyine flui,l p essure to the ir.ternal and 

extcrual boundaries of 

address ourselves. First, as to the determination of 
the magnitude of the principal stresses :-

Principal Stresses. 
A measure of the sum of the principal stresses at 

a point can be obtained, as Mesnager suggested, if 
advantage be taken of the fact that the stress causes 
a change in the thickness of a plate of material pro
portional to the sum (P + q) of the principal stresses in 
its own plane. If, for example, both stresses are 
tensions, there will be a lateral contraction of 
(P+q)fmE, where E is the modulus of direct elasticity, 
and m is Poisson's ratio. Both these latter quantities 
can be determined, and the sum of the stresses can be 
measured, if an extensometer is used of suffi·cient 
accuracy to measure the lateral contraction. For each 
rooo lb. of stress intensity, the corresponding lateral 
contraction for plates of the usual thickness of :! in. is 
1/3000 of an inch, and to measure such a quantity to 
an accuracy of within 1 or 2 per cent., it is a_dvisable 
to use an instrument capable of indicating a change 
of at least one-hundredth of this quantity; such 
changes have been measured with fair accuracy by 
using a lateral extensometer capable of detecting a 
change of al>out half a millionth of an inch. An in-
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strument of this kind has been employed by Mr. 
Scobie and myself for an investigation of the stress 
produced by a rivet in a plate, and a photograph of 
one form of this apparatus -is now shown on the 
screen. 

For investigating cases of plane stress in general 
the ·combinatinn of the optical and mechanical methods 
described here is chosen, in which the sum of the two 
principal stresses at a point is found by a lateral 
cxtensometer, and the difference by an optical measure
ment, since both can be made to depend upon mechan
ical measurements only, and are therefore particularly 
adapted for engineering work. In some cases it 
requires considerable care to obtain accurate values of 
each quantity separately, especially if one stress is \·ery 
much smaller than the other, as then minute errors of 
observation become a large percentage of the value of 
the lesser stress; but possibly this difficulty would be 
met with in any other method. 

Lines of Principal Stress. 
Reference has already been made to the fact that 

any state of stress at a point in a plane may be repre
sented by a pair of stresses at right angles through 
the point. 

Between crossed Nicol's prisms a loaded plate 
shows, in general, dark bands, which mark the posi
tions of all points where the directions of principal 
stress correspond to the axes of the polariser and 
.:malyscr, and by varying the angular positions of 
these latter a series of bands is obtained, each corre
sponding to definite directions of the axes of stress. 

If, for example, the case of a simple tension mem
ber is taken, with notches in it on each side as shown, 
dark bands are observed, and these change their posi
tions as the axes of the optical apparatus are rotated. 
A diagram may be constructed which shows the centre 
lines of a number of these curves, with the directions 
of the axes of stress marked on them. Other lines 
of principal stress at right angles to the first set are 
also indicated by the measurements, and the two 
systems give a kind of framework diagram which 
shows the direction of the principal stresses at any 
point, and therefore completes the experimental solu
tion of the problem. The stress distri·bution in a 
plate cut to a required form, and stressed in an 
arbitrary manner by forces in its own plane, is there
fore capable of solution experimentally. 

Complete Solution. 
The complete experimental solution of the stress 

distribution in a plate stressed by forces in its own 
plane, may be illustrated by an investigation 
mentioned above of the action of a rivet near 
the edge of a riveted joint, since we can deter
mine the sum (p + q) of the principal stresses, their 
difference (p- q), and their directions. In this problem 
we can no longer neglect either principal stress, and 
it is in general necessary to determine both their 
directions and magnitudes. If the uniform tension 
stress in the full section of a plate is represented by 
equally-spaced lines in the direction of stress, we 
may expect to find alterations in their directions and 
distances apart as they draw near to the discontinuity 
produced by the rivet, and an optical examination 
shows that the lines of stress approach one another 
very closely as they pass around the rivet, and after
wards diverge again if the overlap of the plate is 
sufficient to permit this. It is not difficult to explore 
the whole of a plate stressed in this way, by deter
mining both the sum and difference of the stresses at 
a sufficient number of points on the lines of stress 
so found, and some of the measurements for the cross 
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section passing through the centre of a rivet in a plate : 
are shown in Table II., for the case of a plate in 
which both the overlap and the widths of metal on 
each side of the rivet are equal to the diameter of the 

Blocks in Compression. 
A problem of considerable importance in practical 

engineering is the distribution of stress in a rect
angular block subjected to pure compression. This 
case occurs in the testing of materials when equal and 
upposite ly directed loads are applied to the parallel 
faces of a short rectangular block, of a material like 
stone, brick, or concrete, to give a compressive stress 
as uniformly applied as is possible. 

rivet. 
TABLE II . 

Stress r.,li0s Strrs.;;t:'t acr,)s' the .section 
,-fa 1·zo 1·4o 1·6' z·oo z·so 3.00 

Jlr)/p 2"55 z·zo l ·l:S4 I '47 1·18 070 o·zz 
(p,-p,)/p z·l:So 1·6o I ' Ql) o·76 o·s6 o·Jo -0 "17 
p/p z ·68 1.90 I ·42 1.11 o·87 o·4o o ·o15 
,'-,-/P -o·125 o·3o o·42 0 "35 o ·31 0"30 o·195 

Stre: s..<oe.; on centre line below rive t 
1-(a I ·40 170 I ·9o 2 20 z·so 2·8o 
(p,+tr)fp -4·31 - 2·32 -o 90 -o·37 o·41 1.27 2·os 
(p, - Pr)/P - z·s6 - 2 ")2 - I ·l:S7 - 1·48 - 1"25 - 1 "32 -- I·6o 
t rlf ... -3"44 -2 "32 -1·39 -0·93 - 0 "41 -002'j 0 '225 

1./t ... -o·8l:S o ·49 o ·ss o·l:S4 1·2o I ·82 

In these determinations the distance r of the point 
examined is measured fro_m the centre of the rivet 

The mannei- in which the load is applied to the end 
faces of such a rectangular block is known to exert 
a n influence upon the distribution of stress and strain, 
and to obtain consistent results the end faces of small 
specimens are sometimes faced by aid of a surface 
plate in order to give a uniform bearing. In a large 
specimen, where this process becomes very laborious, 
it is often faced plaster of Paris, and plates of 
millboard a re sometimes interposed in addition, to 
g ive a uniform bearing area between the pressure 

1 plates of a testing machine and the specimen. 
lt is difficult to determine experimentally the distri

bution of stress in a short block of an engineering 
material, but if a transparent model is used the 

ap .------------1 problem is comparatively simple; and it may there
fore be of interest to indicate what progress has been 
made in the solution of thi s practical problem by 
Prof. Filon and myself. 

In the majority of testin g machines the mechanical 
1-t-+---------1 arrangements for applying a pure compression load 

are defective, and for investigations of this kind a 
special form of testing-machine was constructed 
to give a very accurately a pplied load; and, 
in order to facilitate the measurements, it was found 

H--+---"1[:-------1 convenient to suspend the lateral extensometer, X, 

Pr 
0 

from a three-point support (Fig. s). borne by a block 
sliding upon the vertical pillars P., P, of the testing 
machine. and having two cross horizontal slides B and 

5---'--""t C at right angles, these latter being capable of 
adjustment by micrometer screws D and E, in 
such a manner that the measuring instrument could 
be moved to any position with respect to the speci

men B, and the horizontal and vertical co
ordinates determined to an accuracy of 
I j iooo in. 

In the photograph now shown a block of 
square section is subjected to compression stress, 
a nd the optical effects show that the is far 

from uniform, although all possible precautions were 
taken to ensure a perfectly uniform bearing. It appears 
to be of much less intensity at the end faces than 
at the centre of the block. The measurements con-
firm this, and show that there is a very considerable 

FJG. 4 -Load applied by rivet. Pcin<.ipal stresses. 

in terms of its radius a, while the stress Pr across the 
section and the stress Pt in the section are given in 
terms of the mean stress. 

The experimental values of the principal stresses arc 
given in Fig. 4· They show that the tensile stress 
at the cross section reaches a high value, 
while below the rivet an even greater t--om
pression stress is produced. The measurements of 
radial stress along the sections chosen give marked 
compression close to the rivet, and it is worthy of note 
that they are very nearly zero ·at the outer boundaries 
of the plate, results which confirm the general accu
racy of the measurements. Other measurements of a 
similar kind show that the action of a rivet produces 
an intense stress at the hole , sometimes reaching five 
times the stress in a full plate. In a transparent 
model this is often accompanied by permanent over
stress and local yielding, which latter tends to equalise 
the stress in the material. 
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end effect, tending to reduce the compression stress 
at the centres of the end faces, and only disappearing 

1 at a moderate distance away. In work of this kind 
where it is necessary to examine the effect of the 
pressure of an opaque body upon a transparent one, 
there is considerable difficulty in accurately measur
ing the stresses very close to the boundary between 
the surfaces. 

The diagram now shown of some preliminary 
measurements indicates the general character of the 
distribution, in which the curves denote the vertical 
compression stresses at various distances from the end 
faces. 

The non-uniform character of the stress distribution 
is evidently due to the way in which the pressure is 
applied to the material under test, and in this example 
the brass pressure plates prevent free lateral displace
ment of the material under load. If, therefore, a 
more extensible material is interposed for trans
mitting the load to the block, we may expect to 
obtain greatest stress at the centre, and this is actually 
what occurs. 
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A convenient material to interpose is a thin sheet To ensure uniform stress conditions, the experi-
<lf india-rubber, and a phot·ograph of the colour mental results appear to point to the conclusion that 
effects clearly shows the widely different char- the load ought to be applied through an intermediate 
acter of the stress distribution. The stress at layer of the same material, and when this is carried 
the centre line is now the greatest, and it is, more- out, the block shows a very nearly uniform optical 
over, artificiallY increased 20 per cent. or thereabouts, : effect, and the measurements prove that the stress 
for the same total load owing to the action of the ' intensity is nearly uniform throughout. 
interposed film of india-rubber, as the measurements i 

l 

ELEVATION 

FIG. 5· 

show. It is, moreover, not a local effect confined to a 
small area at the ends, but exerts an effect over the 
greater part of the block. 

The injurious effect of a lead plate, when applied 
to give a bearing- over a block of material under 
test, is confirmed by this experiment, and the measure
ments give a quantitative estimate of the increase in 
stress intensity. 
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Eye-Bars. 
A prom1smg development of experimental work 

with polarised light, relates to the design of machines 
and structures, especially the detailed parts or com
ponents. It has already been pointed out that in the 
majority of cases the stresses in even the simplest 
members are so complicated as to defy exact calcula
tion, and with the simplifying assumptions usually 
adopted, it is necessary to allow for faulty methods 
by using a large factor of safety. 

We may take a very simple example in the case of 
a member which is merely required to transmit a pull 
in the direction of its length by means of pins, as 
shown in the diagram. 

If we take a member of rectangular form bored 
out at each end to receive the pins, then it is at once 
apparent that the material around the pin is very 
highly stressed compared with the body of the mem
ber, and, as we have already seen in the case of the 
rivet, there is a compression stress of very large 
intensity in one region, and a tension stress of con
siderable magnitude in another, but in the main body 
of the member, the section is excessive for the load 
applied. vVe have here, in fact, the problem which 
confronted the Deacon in Oliver Wendell Holmes's 
story of the wonderful "One Hoss Shay," which "ran 
a hundred years to a day." 

" Fur," said the Deacon, "'t's mighty plain 
Thut the weakes' place mus' stan' the .strain; 
'n' the way t' fix it, uz I maintain, 

Is only jest 
To make that place uz strong uz the rest." 

In practice, therefore, the superfluous material of the 
main body is cut away, and a link is obtained with 
swelled ends, shaped to resist in the best possible 
way the stresses which come upon them. The form 
which these ends shall take to ensure the maximum 
possible strength is a problem which has exercised 
the minds of many engineers, particularly those< 
engaged in the construction of large span-bridges of 
the pin-connected type, where such members occur 

in considerable numbers and of great size. 
Some of the forms of ends which have been 

very generally used are shown on the dia
gram, and their diversity indicates the un

certainty which is felt as to the best possible 
shape; nor is it easy to devise a method of 
selection unless the stresses in these forms can be 
measured. 

An optical investigation of a model does this effec
tively and quickly. A very common form is that in 
which the swelied end has a contour bounded by a 
circle concentric with the pin, and if we use propor
tions very widely adopted, it is easy to see from the 
colour effects on the loaded model now shown, that 
the stress distribution is unsatisfactory; in fact, at 
the principal transverse section (Fig. 6) the normal 
stress is that of compression at the extreme edge, 
and undue stress is therefore thrown upon the re
mainder of the section, to balance the total pull on 
the member. This is also indicated by the lines of 
stress which have been plotted from the observations. 

A much better shape is one devised by Berkeley, 
.md the reason for its special excellence is, I think, 
clear from the picture of its stressed condition which 
is before you, from which you will see that the head 
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is so proportioned that the principal transverse sec
tion is wholly in tension (Fig. 7) and is much more 
evenly distributed than before, while the elongated 
head allows a more even distribution in the longi
tudinal section. The contour is apparently not en
tirely satisfactory, as the head merges into the main 
body in a somewhat abrupt manner, and suggests 
that a mare satisfactory solution would be obtained 
by more gradual transition curves following one of 
the system of curves of principal stress in a member of 
rectangular form, and of considerable width. If this 
is carried out as shown in the next model, you will, 
I think, observe that the effect of this change is a 
beneficial one, and the lines of stress are less curved, 
while there are no portions of the head which may 
be looked upon as of doubtful utility. 

FiG. 6. FrG. 7· 

Economy in the use and distribution of material 
to resist stresses in a structure is clearly a most desir
able end, and in perhaps no case is this more neces
sary than in some of the latest developments of 
modern engineering-the airship and the aeroplane
where weight is a most important factor; and tenta
tive experiments upon models of links used in these 
structures show that some help in the solution of 
these new problems may possibly be afforded by 
optical investigations. 

It would not be difficult to supply other examples, 
but the cases already described are possibly sufficient 
to show the use of polarised light in engineering 
problems of stress and strain, and to indicate the 
possible utility of stress pictures in other fields of 
applied science and industrial research. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

OxFORD.-Mr. G. W. Walker, F.R.S., formerly 
fellow of Trinity College, Cambridge, has been ap
pointed Halley lecturer for rgr6, in place of Prince 
Boris Galitzin, resigned. 

The report of the Committee for Rural Economy, 
which has just oeen issued, records the fact that the 
whole of the staff of the school who are of military 
age have accepted commissions, or are otherwise 
engaged on work connected- wlth the war. The Sib-
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thorpian professor (Prof. Somerville) has also accepted 
Government work. In spite of depleted numbers, re
search has been conducted on representative soils from 
the Belgian Congo, on soils in the Oxford district, 
on the reaction of soil constituents towards solutions 
of phosphate, the comparative value of high and low 
basic slag, the relation between hygroscopic value and 
the results of mechanical analysis of soils, the effects 
of grass, etc., on the growth of trees, the storage of 
fertility in grassland as the result of the use of 
phosphates, and the life-history of Stigmonota coni
ferana, a microlepidopteron. The Institute for Re
search in Agricultural Economics, the aim of which 
is the application of scientific discovery to the prac
tical business of food-production, has continued its 
work under considerable difficulty, mainly arising from 
the war. The chief subject investigated has been the 
cost of production in agricultw-e, particularly in re
gard to the expenditure upon labour. An agricultural 
survey of Oxfordsnire has also been carried out, but 
many promising inquiries have had to be suspended. 

The Board of Finance, presided over by Sir George 
Murray, has reported that, largely in consequence of 
the generosity of individuals, of the colleges, and of 
delegacies,. the immediate difficulties of the year rgr5 
have been surmounted. The Board concurs in the 
proposal to establish an "Emergency Relief Fund," 
and thinks that later on in the year it will become 

1 necessary to reconsider the financial situation. 
Leave of absence on account of war service has been 

;;(ranted to the professor of engineering science (Prof. 
C. F. Jenkin), and the Waynt1ete professor of minera
logy (Prof. H. L. Bowman). 

Mrss SARAH HoLBORN, \vho died on January 3, has 
left the sum of roool. to the London School of Medi
cine for Women. 

THE conversazione of the Battersea Polytechnic will 
oe held on Saturday next, February 26. The labora
tories, workshops, and the polytechnic generally will 
be on view, and the evening affords an opportunity 
for the public to see the kind of work which is carried 
on in the training of men and women to fit them for 
the higher technical posts in industrial life. 

ANNOUNCEMENT of a gift of 50,oool. for a library for 
Amherst College was made at the annual banquet 
of the Amherst Alumni Association of New York. 
The library is, Science states, to be a memorial to a 
graduate of the class of r867 from a brother whose 
name is withheld. A gift of 3o,oool. from a graduate 
of Wellesley College toward the fund for a new ad
ministration building is also annou11ced by our con
temporary. The donor does not wish her name made 
known at present. 

AccoRDING to a correspondent of the Times, some 
education authorities are contemplating the re-intro
duction of slates to the schoolroom. Such a step 
would be a retrograde one, for it is generally recog
nised by hygienists that the slate and slate pencil 
-cleaned with saliva and sucked by the pupil-possess 
considerable capacity for the spread of infectious 
disease among the scholars. The writing- on a slate, 
moreover, does not stand out so clearly as on paper, 
and the strain to the eyes is therefore greater. 

IN the Times of February r8 particulars are pub
lished of the loss of libraries and museums by Serbia 
consequent upon the recent invasion by the enemy. 
In Belgrade King Peter's private library and the 
Royal collections were ransacked. At Nish, the com
plete treasures of the National Library, the University 
Library, and the libraries of the various facufties, 
which had been removed from Belgrade, were con-
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