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SOCIETIES AND ACADEMIES. 
LONDON . 

Royal Society, June 8.-" The Elaotic Properties of Steel 
at High Te!'l1peratures." By Prof. B. Hopkinson and 
F. Rogers. Communicated by Prof. Ewing, F.R.S. 

In the experiments described in this paper, the elastic 
properties of steel and iron have been investigated at 
higher temperatures, ranging up to 8oo° C., and for 
stresses greatly below that required to rupture the material. 
The authors have found that as the temper ature rises the 
stress-strain relations undergo a remarkable change, which 
may best be expressed by saying that what is variously 
called the " time-effect," or " elastische nachwirkung," 
or " creeping," increases greatly with the temperature. 
Steel, at high temperatures, behaves like indiarubber or 
g lass; if it is stressed for a time, and the stress removed, 
it does not at once recover, but after the immediate clastic 
recovery there is a slow contraction perceptible for manv 
minutes. Such " creeping " can be detected at the ordinary 
temperature, but at a red heat it atta ins a different order 
of magnitude, becoming (in its total amount) a substantial 
fraction of the whole deformation. 

This phenomenon is analogous to residual charge in 
glass and other dielectrics ; the stress corresponding to the 
<:lectric force, and the strain to the electric displacement. 
Whether the law of linear superposi tion of the effects of 
stresses-closely followed in the electrical a nalogy-is true 
for hot steel or iron, is an interesting question which the 
apparatus used was hardly sufficiently delicate to answer. 

The magnitude of thi s effect in s teel may best be gauged 
compari ng it w ith other cases of the same kind, e.g. 

w1th the slow of a g lass fib re after twisting; if 
such a fibre be tw1sted through a considerable angle for 
several hou rs, it will recover a ll but one-fiftieth of the 
twist within two or three seconds of the removal of the 
stress. The remaining slow " creep," amounting to one
fiftieth of the whole deformation, corresponds to the slow 
return of the steel. In indiarubber, in certain circum
stances, IO per cent. of the strain disappears in time after 
the removal of the stress. But in steel, at 6oo° C., the 
proportion is about IS per cent. 

Another effect of " creeping," such as the authors have 
observed, is to make the determination of Young's modulus 
a matter of some uncertainty. Thus the extension of the 
bar at 6oo° C. produced by a given load varies IS per cent. 
or. more, according to the time of app lication · of the load. 
When, however, the load is a pplied for a very short time, 
say of the order of one or two seconds, the strain produced 
seems to approach to a definite limiting value which is 
the instantaneous extension or contraction of the bar 
observed in the experiments when the load is applied or 
removed. It seems reasonable to define Young's modulus 
for a metal in this state, as the stress divided by this 
limiting instantaneous strain. It is then independent of 
the ma.n ner of loading, and is a definite physical constant ; 
otherw1se not. 

" On the Refractive Index of Gaseous Fluorine." By 
C. Cuthbertson and E. B. R . Prideaux. Communicated 
by Sir William Ramsay, K.C.B., F .R .S .. 

The authors have determined the refractive index of 
gaseous fluorine for sodium light bv means of J a min's 
refractometer. Five experiments gave values for the 
r?fractivity (p.- I). w• of I95, 177, I92, I94, and The 
dtscrepancy exh1b1ted by the second experiment can be 
accounted for, and it is b-elieved that the mean of the 
other four experiments, 195, is within 2 or 3 per cent. 
of the true value. 

In a recent paper (Phil. Trans., A, vol. cciv. p. 323), one 
of the authors has attempted to show that the refractivities 
of the ';!embers of same chem ical group are 
related m the rat1os of small Integers· and it was observed 
that, if this coincidence were not to chance the re
fractivity of fluorine should bear to tha t of the 
ratio of I to 4, which those of neon, oxygen, and nitrogen 
bear. tt? argon, sulphur,. and phosphorus respectively. This 
pred1ct10n has been venfied. The refractivity of chlorine 
for light is 768, or 192 x 4; and that now found 
for is discrepancy of per cent., which is 
well w1thm the hmtts of error of the experiment. 
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Academy of Scienr.es, Augu5t 28.-M. Troost in the 
chair.-The ultra-violet spectra of the reversing layer 
during the total eclipse of May 28, Igoo: H. Deslandres. 
An account of the apparatus employed, and a short list 
of the principal lines of titanium, vanadium, and 
chromium observed.-On a differentia l equation of the 
fourth order : Gaston Darboux.- On transcendental 
numbers : Ed. Maillet.-Researches on irradiation: 
Adrien Quebhard.-On a method suitable for the study 
of a luminous phenomenon varying in intensity with the 
ti me. Application to the determination of the instan
taneous velocity of a rotating mirror and to the study of 
the H ertzia n spark : A. Turpain. The a rrangement is 
a modifica tion of the Foucault for the deter
mination of the veloci ty of light. The receiving eye-piece 
is replaced by a photographic plate, a nd the spark is 
placed between the rotating and fixed mirrors. The 
measurement of the distance on the negative between the 
two images, the one caused by the light travelling directly 
and the other by reflection from the fixed mirror, and of the 
distances a pa rt of the portions of the apparatus, gives an 
accurate determination of the velocity of the mirror, the 
velocity of light being taken as known. The method has 
been a lso applied to the study of the spark given by a 
Hertzian exCitor and resonator, but the description of this 
part of the work is reserved for a later communication. 
-A new group of protophytic Eccrinides : L. 
Leger and 0. Duboscq.-A contribu tion to the cyto
logical study of the Cyanophycc<e : A. Guilliermond.
Sterigmatocystis nigra and oxalic acid : P. G. 
Charpentier. This mould, when cu ltiva ted in Raulin 's 
fluid, never secretes oxalic acid before spore formation 
takes place, but sporulation acts only indirectly in causing 
the secret ion, this being caused by the exhaustion of the 
medium. 
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