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seedlings were selected in each case from the same Petri-dish 
cultures, we must assume that the difference in rate of develop
ment was due to the difference of ventilation, and perhaps con
clude that this interferes with the success of the parasite, as 
measured by the somewhat longer incubation period. It is re
markable how dwarfed the continuously aerated plants are, 
compared with those in closed tubes, owing to the elongation 
of the leaves of the latter. 

It is clear, therefore, that pure cultures of Uredospores can 
be obtained by this method, and it is equally clear that we can 
also obtain pure cultures of the host-plants, and since we can do 
this, there is no reason why the infection of U redinere should 
not be conducted as rigorously and exactly as that of bacteria. 

As a matter of fact, Prof. Ward has suc
ceeded in proving that it can, though of 
course the length of time occupied in a 
large series of cultures and infections will 
prove troublesome, and it remains to be 
seen whether we can get such plants to 
flower (see Fig. 2). 

A number of isolated tube-cultures were 
made with spores from B. sterilis, B. 
1110/lis and B. secalinus, and arranged 
similarly, and confirmatory results ob
tained. Moreover, Prof. Ward was able 
in several cases to transfer successfully 
spores from these pure tube-cultures to 
other tubes of pure cultures of seedlings, 

t,· and to prove that the spores raise:l under 
strictly antiseptic conditions are capable of 
germination and infection. 

FtG. 2 -Pure cul
ture of Puccinia dis 
pcrsa on Bromus' 

-velu t inus. The 
" seed " of the grass, 
antiseptically steril
ised as regards fun
gus spores by heating 
to 65Q C., was ger
minated in the sterile 
tube and infected on 
the first leaf with 
spores developed on 
Bro11:11s mo!lfr. The 
infection was success
ful, and pustules of 
spores have a ppeared 
only on tl:e area 
inoculated. 

At the same time, it was noteworthy 
that in several cases the antiseptically 
raised spores were not always successful 
in infecting the seedlings, and it remains 
for further investigation to determine 
whether this was due to the conditions of 
culture of the fungus or the host, or both. 

UNIVERSITY AND EDUCA
TIONAL INTELLIGENCE. 

A mscussION upon the clause of the 
Education Bill referring to the provision 
to be made for secondary education took 
place in the House of Commons on Mon
day. An amendment was moved to make 
the clause compulsory instead of oi;tional, 
the contention being that many local 
authorities will do nothing for ,econdary 
education if the decision as lo the needs 
of their localities is left to them. After 
discussion, Mr. Balfour consented, as a 
compromise, to introduce words which, 
while not making the clause mandatory 
or throwing upon the Education Department 
the task of declaring what educational 
provision should be made in each county, 
emphasised the fact that the educ~tion 
authorities were expected to supply higher 
education. The words to which he agreed 
were:-" The local authorilies shall con

sider the needs of education, and take such steps as may 
seem desirable, after consultation with the Board of Education, 
to aid or supply education other than elementary." 

THE following teachers have been app?inted _by the Senate of 
the University of London, in connecllon with the grant of 
10,000/. a year recently voted to the University by the L?ndon 
County Council in aid of the work of the faculties of arts, science,. 
engineering and economics: -Prof. Ramsay, F. R. S., teacher or 
chemistry, at U nivernity College; Prof. Capper, teacher of 
mechanical engineering, at King's C:ollege;. Pro!. Unwin, 
F. R. S., teacher of civil and mechanical engmeenng, at the 
Central Technical Cullege. 

AN anatomical museum, endowed in memory of the late Prof. 
A. Hughes, was tormally opened at the South Wales and Mon
mouthshire University College on Saturday. Prof. Hughes, 

1 / .e. , of course so far as fungi are concerned . the antiseptic treatment 
adopted does not always exclude harmles..; bactena. 
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who died of enteric fever contracted in South Africa, was the 
first occupant of the chair of anatomy at the College, and when 
he left to take. a .similar position at King's College, London, ht: 
gave 350/. with which to purchase the nucleus of the anatomical 
museum. To his memory and in recognition of his special ser
vices to medical education in Wales, it was decided to endow 
the museum permanently, and a fund was opened, towards 
which 1775!. has been subscribed. Of this amount 120/. has 
been set apart for the foundation of an Alfred Hughes medal, to 
be awarded annually in the subject of anatomy. 

A VERY creditable display of pieces of simple scientific 
apparatus was t0 be seen in connection with the annual exhibi
tion, at the Examination Hall on the Thames Embankment, of 
specimens of work by the pupils and teachers in the schools of 
the London School Board, which was opened on June 18 by 
Lord Reay, chairman of the Board. Compared with the exhibi
tion of November last, which was reported in NATURE (No. 
1671), a marked improvement has to be recorded. There were 
three times the number of exhibits, and the general standard of 
excellence was much higher. Many of the defects of the last 
exhibition were remedied in that of this year. More attention 
was given to the different branches of physics, and in place of 
the three more or less unsatisfactory models representing the 
teaching of physiography, which were all that we could find 
last time, ten times as many better pieces of apparatus were in
cluded, among which a good model of Foucault's pendulum, an 
astronomical telescope and a relief map of Sydenham-the last
named by a couple of boys of eleven and thirteen years of age 
--deserve special mention. The chemical section provided 
abundant evidence of the influence of Prof. Armstrong on the 
teachers of this subject. It was clear from the exhibits in this 
department that every effort is being.made to develop the child's 
intelligence by encouraging him to discover facts for himself. 
Though more attentton was given to nature-study than was the 
case last year, there is still plenty of room for development in 
this direction. The undesirable plan of mixing up the work of 
teachers and taught was followed again, but it is to be hoped 
that the committee of management may be persuaded, before 
holding another exhibition, of the difficulty experienced by the 
visitor in knowing, without consulting a bulky catalogue, when 
an exhibit is the work ofa pupil and when that of the instructor. 
It is impossible in this place to describe the exhibits in detail, 
but a go_od Wimshurst machine constructed by a boy of fourteen 
was an excellent instance of the trouhle a youngster will take 
when once he has been interested in the subject of study. 

SCIENTIFIC SERIALS. 
Ame1·ica11Jour11al of S:ience, June.-Fossil faunas and their 

use in correlating geological formations, by Henry S. Williams. 
It is shown that the plan usually followed of classifying geo
logical formations in time by means of a comparison of one pre
dominant fossil is wanting in accuracy. Very many single species, 
the range of which has been established by thorough study of 
the successive formations in which they occur, range through a 
third, and often a half, of one of the standard geological 
systems. A second reason for not resting implicit confidence 
on this method of correlation is the frequently observed fact that 
parts of the geological column of different sections, which upon 
satisfactory stratigraphic grounds are known Io be strati
graphically equivalent, contain different fossils.-Studies of the 
t<:ocene mammalia in the Marsh collection, Peabody Museum, 
by J. L. Wortman. The present instalment of this series con
tains detailed descriptions of S inopa rapax and Sinopa atilis. 
-The transmissiun of sound through solid walls, by F. L. 
Tufts. The rigidity of the material was foun'd to be the main 
factor in determining the intensity of the sound transmitted 
from the air on one side to the air on the other, the only other 
factor possessing any influence being the mass .. -A new gauge 
for the measurement of small pressures, by E. vV. Morley and 
C. F. Brush. A description of a form of differential mercury 
pressure gauge resembling in principle that recently described 
by Lord Rayleigh. Two modes of reading are given; in the 
second method a reading can be taken in ten seconds. With 
suitably mounted instrurr.ents pressure~ inay be read with a mean 
error of not more than a ten-thousandth of a millimetre. - On a 
hitherto untried form of mounting either equatorial or azimuth, 
!or a telescope of exceptional size, either reflector or refractor, in 
which telescope, observing floor and dome are combined in one, 
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by D. P. Todd.-On the occurrence of uranophane in Georgia, 
by T. L. Watson.-The internal structure of cliftonite, by 
J. M. Davison. The view of Fletcher that this form of crystal
lised carbon is a pseudomorph after pyrite is not confirmed by 
these experiments. 

Journal of Botany. --The June number opens with notes on 
Mycetozoa by Mr. Arthur Lister, F.R.S., ancl Miss G. Lister. 
Two species are figured and described ; of these Physarum 
gyrosum is allied to Fu!igo septica, while the other, Clwndrio
derma as 1eroides, is a new species which was found on pine 
needles and acacia leaves at La Mortola. In addition, the 
nomenclature of certain Mycetozoa collected by Dr. Celakovsky 
in B ,hernia is di,cussed anrl reviserl. To the lists of Sussex 
plants already published by Mr. E. S. Salmon and Mr. Whit
well rluring the past half year is added another referring mainly 
to the west Arun district of west Sussex, contributed by Rev. 
E. S. Marshall. The catalogue of British marine alg:ce com
piled by Mr. Batters which began in the March number has 
now reached the genus Ectocarpus. 

SOCIETIES AND ACADEMIES. 
LONDON. 

Royal Society, May 15.-" On Microscopic Effects of 
Stress nn Platinum." By Thomas Andrews, F.R.S., F.C.S., 
anr1 Charles Reginald Andrews. 

The microscopic effects of stress on platinum do not appear 

FH;. 1. - :\la.gnification 1:lo diameters. 

F1G. 2.--Magnification 250 diameters. 
Microscopic effects of compressive stress on platinum showing 

crystalline slip as seen in section. 
Arrow indicates direction of compressive force. 

to have been studied. An ingot of pure platinum was therefore 
prepared, and from this a portion was accurately machined in 
the form of a cube, 0·30 inch square, which was afterwards 
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carefully microscopically polished and then subjected to com
pressive stress in the testing machine. 

Prior to the application of stress, and for comparative pur
poses, a polished face of the platinum cube was microscopically 
examined, but an even polished surface only was observed. A 
force producing a compression of 10 per cent. on the total 
height of the cube was then applied, and microscopic observa· 
tions were taken at high magnifications of the effects of the stress 
on the microcrystalline structure of the platinum cube. 

The polished side of the cube upon which the high-power 
microscopic examination was made was the one in line, or in 
parallel, with the direction of the compressive force. 

Owing to the varied orientation of the different crystals in the 
mass of the platinum, the lines of cleavage as indicated by the 
minute "slip bands," were often seen at varied angles to the 
line of the straining force. 

The general appearance of the disintegration of the large or 
primary crystal grains, produced by the pressure, on the pure 
platinum cube, was the apparent breaking up of the crystalline 
structure of the metallic mass, as seen in section, roughly 
diagonally to the line of the compressive force. The area 
enclosed by the main lines of disruption roughly approximating 
to the si,e of the large primary crystal grains. 

The distances between the extremely fine lines, or " slip 
bands," appeared roughly to coincide proportionately with the 
size of the secondary or most minute crystals forming the mass, 
the finer "slip bands" appearing to indicate the crystalline 
slip which had taken place along the facets of the smaller or 
secondary crystals. The direction, however, of the main lines 
of the crystalline disruption did not appear always to coincide 
with the intercrystalline facet junctions of the large or primary 
crystal grains. The lines of least resistance, or greatest 
crystalline slip, seemed chiefly to develop at an approximate 
angle of about 45 degrees to the pressure line, as previously 
mentioned ; but the line of greatest weakness in the mass 
structure of the metal was not always at that angle with the 
line of the disruptive force. 

The authors hope that these experiments may prove of use in 
affording an indication of the comparative behaviour of the 
noblest metal platinum, with the behaviour of the constructive 
metals, copper, nickel, iron and steel, when under the influence 
of stress; and the experiments have also shown that the 
microscopic influences of stress in the heavy metal platinum are 
analogous to those which have been observed in metals of lower 
specific gravity. 

June 5.-" Contributions to the Study of Flicker." Paper ii. 
By T. C. Porter, M.A., Eton. Communicated by Lord 
Rayleigh, F.R.S. 

This paper is the sequel to that already published in the 
Proceedings, vol. !xiii. It first details various precautions 
which experiments, carried out since that paper, have shown 
to be necessary in estimating the rate at which a black disc with 
a white sector must be rotated in order that the sensation of 
flicker may just vanish. Results are given which prove that 
the central portion of the retina is less sensitive to flicker than 
its outer region. The effect on the flicker of the measured 
want of blackness in the black sector is also discussed. The 
most important results of a long series of experiments, in which 
many observers took part (in order to eliminate as far as pos
sible the personal equation), is to prove that, if n be the number 
of rotations per second of the disc when flicker just vanishes, 
the angular magnitude of the white sector being kept constant, 
but the illumination of the disc being varied, by altering its 

-distance from a measured and constant illuminant, then 
n = a + b log I, where a is a constant, and b is also a constant 
for all illuminations between a very feeble one and one under 
which the disc becomes almost unbearably bright. A full 
description of the illuminants used and of the measurement of 
the illuminations caused by them on the disc is given in the 
paper. At very low illuminations it is proved that the value of 
b changes with unexpected rapidity, apparently becoming again 
constant. The bearing of the above equation on the practical 
value of the flicker photometer, and also the number of kine
matograph photographs which must be projected on a screen 
per second in order to get rid of flicker, is stated. 

The second important result is the experimental determination 
of n, when the illumination of the disc is kept constant, but its 
apparent brightness is altered by altering the angular magnitude 
of the white sector. If this last, measured in degrees, is called 
w, the magnitude of the black sector will be 360 - w, and if 
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