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.with the two new professors. At present there are 
II7 students working specially at chemistry, includ
ing its technological applications, of which number 
thirty-six are engaged in research. In addition, the 
department provides the subsidiary training in chem
istry for about 329 other students. 

THE annual prize distribution of the Sir John Cass 
Technical Institute was held on Wednesday, Decem
ber 10, when the prizes were distributed by Sir 
Thomas H. Elliott, K.C.B., Deputy Master and 
Comptroller of the Royal Mint. The chair was taken 
by Sir Owen Roberts, chairman of the governing 
body of the institute. Sir Thomas Elliott, in address
ing the students, spoke of th<> desirability of keeping 
in view the aim of the instruction provided at the 
institute, the object of its work, and the extent to 
which this object was being accomplished. He was 
himself disposed to say that the primary purpose for 
which the institute exists is to assist students to do 
justice to themselves and to those who may be or 
become dependent upon them, to enable them to per
form services which the community requires and for 
which the community is prepared to pay, and to pay 
well, to increase their earning powers, and so to help 
them to secure a better livelihood for themselves than 
would otherwise be theirs. H e counselled the students 
not to be afraid of selecting a manual occupation and 
in connection with it to endeavour to learn all the 
facts connected with the material used, the machinery 
employed, and the scientific principles upon which 
the work is based. The Rev. J. F. Marr, chairman 
of the institute committee, gave a summary account 
of the work of the institute during the past session, 
in which he referred especially to the increasing num
ber of students, the research work that had been 
carried on in the institute, both by students and by 
members of the staff, and the several developments 
in the courses of instruction provided. In the latter 
connection details were given of the work on col
loids, on the theory and applications of mathematical 
statistics, on the fermentation industries, on mine 
sampling and valuing, on metals used in the motor
car industry, and on the casting of metals all sub
jects which had received the special attentibn of the 
governing body during the past session. 

SOCIETIES AND ACADEMIES. 
LONDON. 

Physical Society, November 28.-Prof. C. H. Lees, 
F.R.S., vice-president, in the chair.-Prof. H. L . 
Callendar : The expansion of silica. In attempt
ing to deduce the expansion of mercury by 
the weight thermometer method with silica bulbs 
it was necessary to determine the expansion 
of specimens of silica from the same source as 
the bulbs, and to extend the observations of expansion 
over the range o° C. to 300° C. Specimens which 
had been exposed to high temperatures appeared to 
give lower results over the range o° C. to 300° C. 
than specimens which had not been heated above 
300° C. during the measurements. Specimens of the 
same material, (1) in the form of rods were obtained 
and were heated and tested by the Newton ring method 
over the range o° C. to 300° C.; and (2) in the form 
of tubes, which were tested bJ' the Fizeau method over 
the range -20° C. to 150 C. The difference be
tween the axial and radial coefficients of the tube 
specimens had also been tested. The expansion of the 
silica rod gave results agreeing with the extrapolation 
of the curve representin§" the original observations 
between 300° C. and rooo C. The silica rods showed 
at ,first some pecu l!arities due to intrinsic strain, but 
settled down into a cyclic state which could be repre-

NO. 2303, VOL. 92] 

sented over the range o° C. to 300° C. by the formula 
I0

8 x mean coefficient o0 to t=78·o-86so/(t+ 175), but 
the variation of the coefficient with temperature was 
rapid and peculiar over this range and could not be 
represented by a formula of the usual type. The axial 
expansion of four different specimens had been 
measured, and could be represented between -20° C. 
and 150° C., with a little divergence by the formula 
ro8 x mean coefficient o0 to t = 29·0 + o·zsot- o·ooo7otO: 
which agreed over this range with the formula found 
for the rods, but was inadmissible for extrapolation 
to 300° C. The difference between the radial and 
axial coefficients was tested. Differences of the order 
of 5 or ro per cent. in the expansion in different 
directions appeared to be persistent, and were not 
removed by heating the specimens to 10oo° C. or 
cooling in liquid air. It was concluded that the differ
ences in the radial coefficient might be due to distor
tion of the ring. It was considered that the most 
probable result for the cubical coefficient would be 
obtained by assuming it to be three times the 
linear. Owing to the smallness of the ex
pansion of silica, and its comparative freedom 
from .. hysteresis, the possible uncertainty with 
the sthca bulbs was probably less than 1 in rooo 
in spite of the imperfect annealing.-F. J. Harlow; 
The thermal expansions of mercury and fused silica. 
A more complete set of observations of the relative 
coefficients of expansion of mercury in silica than 
those previously published are obtained by the use of 
an electrically heated oil bath. The observations 
comprise readings at frequent intervals up to 300° C., 
and are in good agreement with the earlier observa
tions. Tables are included giving representative ob
servations and the final results. From the values of 
the coefficients of expansion of silica determined by 
Prof. Callendar, the coefficients of absolute expansion 
of mercury are calculated.-Prof J. A. Fleming: An 
experimental method for the production of vibrations 
on strings. An apparatus for the production of vibra
tions of strings loaded or unloaded was shown. The 
vibrations are produced on a string by attaching one 
end to the shaft of a small continuous-current motor 
of about h.p. The other end of the string is 
attached to a fixed point which can be moved bv 
m:ans. of a screw, in some cases a spring balance 
bemg mterposed to measure the tension. When the 
mo.tor is start.ed t_!le str!ng has a motion given 
to tts end whtch tS eqUivalent to two stmple harmonic 
motions at right angles to each other. If the tension 
is adjusted rightly the string then vibrates in sec
tions, and the number of sections can be adjusted. 
The distance from node to node can then be measured 
easily, and the frequency determined from the speed 
of the motor. In this way the velocity of the wave 
is measured, and can be compared with the 
velocity determined by taking the square root of 
the quotient of the tension by the linear densitv of the 
string. This method is useful in studying the pro
perties of loaded strings. When the wave-length 
on the string extends over a distance of more than 
eight or ten string .vibrates as if the loading 
matter were dtstnbuted umformly, but the string 
cannot propagate vibrations when the half wave-length 
approaches equality to the distance between two loads. 
It is possible to show the reflection of a wave at a 
load placed at any point on the string and also that 
this reflection is reduced by tapering the loading. 

vib;ating string all the phenomena 
of mducttve loadmg 111 telephone cables on the Pupin 
system carr be imitated. 

Geological Society, December 3.-Dr. Aubrey 
Strahan, F.R.S., president, in the chair.-Dr. E . A. 
Newell Arber: A contribution to our knowledge of 
the geology of the Kent Coalfield. An account of the 
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Carboniferous rocks of Kent is given. The Mesozoic 
cover of the coalfield is ignored. The proved area is 
zoo square miles. The general strike is about 30° 
south of east and north of west, and the dip of the 
Transition Coal Measures is 2° to 3°. The area is a 
syncline, limited on the north and south by Armorican 
folds, of which the northern has been located. It is 
maintained that the Kent Coalfield is not continuous 
with that of the Pas de Calais. There are reasons for 
believing that the western boundary is a great fault. 
The chief surface-feature of the Coal Measures is that 
of an inclined plane, sloping westwards and south
westwards from an elevated region near Ripple and 
Deal. The Lower Carboniferous rocks exceed 450 ft.. 
in thickness, and were denuded before the Coal 
Measures were deposited. The Coal Measures consist 
of the Transition Series (1700 to 2000 ft. thick), and 
the Middle Coal Measures (2ooo ft.). No Lower Coal 
Measures or Millstone Grit occur. The coals arc well 
distributed, and are often of considerable thickness. 
Steam and household coals predominate. The most 
productive portions of the measures are the higher 
part of the Transition and the lower part of the 
Middle Coal Mcasurcs.-Dr. E. A. Newell Arber: The 
fossil floras of the Kent Coalfield. The floras of ten 
further borings in Kent are recorded, and the number 
of species known from the K ent Coalfield is raised to 
ninety-six, as compared with twenty-six in 1909. As 
regards the horizons oresent in Kent, the plant
remains indicate that, in the area so far proved, only 
Middle or Transition Coal Measures, or both, occur. 

Linnean Society, December 4.-Prof. E. B. Poulton, 
F.R.S., president, in the chair.-Jane Longstaff: A 
collection of non-marine Mollusca from the southern 
Sudan. ·with descriptions of three new species by 
H. B. Preston; and notes on Veronicella nilotica, 
Cockerell, by G. C. l{obson. This records the 
Mollusca taken during two visits to the Sudan in 
Februa ry , 1909 and I9I2. .\bout fifty-three species 
\\"ere taken, thirty-four Gasteropoda and nineteen 
Lamellibranchiata, the aquatic, of course, having a 
\vider 1·;mge than the terrestrial forms. The only 
terrestrial gasteropod found alive was a T1 eronicella 
nilotica, Cockerell, the second recorded example.
A. S. Horne : A contribution to th e study of the evolu
tion of 1 he flower, with special reference to the 
H nmameliclace<£, Caprifoliace<£ , and Cornacc<£. 

Mathematical Society, December I 1.- Prof. A. E. H. 
Love, F.R.S., president, in the chair.-Prof. E. \V. 
Hobson: The linear integral equation.-H. E. ] . 
Curzon : Generalised Hermite functions and their con
nection with the Bessel functions.-J. Proudman : 
Limi ting forms of long-period tides.-Lieut.-Col. 
Cunningham : 'I he number of primes of the same 
residuacitv.--R. H. Fowler : Some results on the form 
near infi1iity of real continuous solutions of a certain 
type of .second order differential equation.-S. 
Brodetsky : The potential of a uniform convex solid 
possessing a plane of symmetry with application to the 
direct intel!ration of the potential of a uniform ellip
soid.-G. R. Goldbrough: The dynamical the01·v of the 
tides in a polar basin.-Prof. j. C. Fields : Proof of 
the complementary theorem. 

CAMBRIDGE. 

Philosc-phic31 Society, November 24--Prof. ?\ewall in 
the chair.-Prof. A. S. Eddington : The distribution of 
the in relation to spectral type. It is well known 
that the concentration of stars to the galactic plane 
is not shown equally by the different spectral classes. 
Type B is the most condensed, and the others follow 
in the order A, F, G, K, M, i.e. the sequence coin
cides \Yilh the usually accepted order of evolution. 
Former lY it seemed probable that this result was due 
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to a progression in the average distance of these 
classes of stars, for, on the hypothesis that the stellar 
system is of oblate form, the greater the distance the 
greater will be the concentration to be expected. 
Recent determinations by Boss and Ca mpbell of the 
average distances of the stars of different spectral 
types negative this explanation in a most decided 
manner. It appears, for instance , tha t the M stars 
are on the average more remote and more luminous 
than type A. There is an outstanding question of 
great difficulty. In parallax investigations it is found 
that the M stars are the faintest of all the types; in 
statistical discussions of proper motions, &c., they are 
found to be the brightest except type B. Similar diffi
culties occur with the other types. Russell has put 
fonvard the theory that tvpe M consists of two divi
sions, one being the very earliest and the other the 
latest stage in evolution. Against this it may be 
mged that both divisions of type M are characterised 
by very high velocities in space; this seems to indicate 
a close relation between them.-Dr. G. F. C. Searle : 
(I) The comparison of nearly equal electrical resist
ances. Four resistance coils, A, B, C, D, are arranged 
to form the four sides of a Wheatstone's quadrilateral. 
The coils C, D are approximately equal, but, as their 
ratio is eliminated, it is not necessary to know it. A 
balance is obtained by shunting A, B with large 
resistances a" b,. The coils A and B are then inter
changed and a fresh balance is obtained by shunting 
them with a, and b,. (2) An experiment on the har
monic motion of a rigid body.-G. T. Bennett: A 
double-four mechanism.-F. E. Baxandall : The pre
sence of certain lines of magnesium in stellar spectra. 
In a r ecent paper on new series of lines in the spark 
spectrum of magnesium, Prof. Fowler gives spark 
lines of magnesium at wave-lengths 4384-86, 439o-8o, 
4428-20, 4434·20, which do not fall into series. ·weak 
lines in apparently corresponding positions have been 
found in the spectra of a Canis Majoris (type A,) and 
a Cygni (type A, Pee.), and the suggestion is made 
that the stellar and laboratory lines are identical. It 
is in such stellar spectra as those mentioned that the 
well-known Mg spark line at wave-length 448I ·3 
occurs at its maximum intensity. The new lines 
have not been traced in any other types of stellar 
spectra. 

MANCHESTER. 

Literary and Philosophical Society, November 18.-Mr. 
Francis Nicholson, president, in the chaiL-Prof. 
G. Elliot Smith: The controversies concerning the 
interpretation and meaning of the remains of the 
dawn-man found near Piltdown. The author ex
plained the nature of the controversies concerning 
other bearings of the Piltdown discovery on the history 
of ancient man: (I) the age of the remains; (2) the 

1 question of the association of the jaw and the skull; 
(3) the significance of the jaw and teeth and the 
reconstruction of the missing parts; (4) the recon
struction of the brain-cast and the nature of the 
brain; and (5) the placl' which Eoanthropus should 
occupy in the phylogeny of the Hominidre. (I) It is 
practically certain that the fragments are of the 
Pleistocene date. (2) There is definite internal evidence 
that the jaw is not really an ape's; the teeth it bears 
are human, and the skull, although human, is much 
more primitive than anv skull assigned to the genus 
Homo. (3) The reconstruction of the jaw and teeth 
has now been practically settled once for all by the 
subsequent discovery of the canine tooth. (4) Ht> 
considered that there was no longer room for doubt 
as to the position the fragments originally occupied 
in the skull; and it is very improbable that the com
plete brain-cast could be more than 1 Ioo c.c. in 
capaeity. (s) There sPems ample justification for 
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putting the Piltdown remains into a genus separate 
from all the other Hominidce. Eoanthropus must 
represent a persistent and very slightly modified 
descendant of the common ancestor of Homo sapiens 
and H. primigenius. There is no positive evidence 
that the genus Homo, or even Eoanthropus, had come 
into existence in Pliocene times. The fact of E. daw
son£ being found in a deposit that may perhaps be 
as late as the Mid-Pleistocene does not invalidate the 
conclusion that the genus to which it belonged was 
ancestral to the Heidelberg man. When man was 
first evolved the pace of evolution must have 
been remarkably rapid, and it is quite pos
sible that amidst the turmoil incidental to the 
inauguration of the Pleistocene period a new group 
of anthropoids t·ose superior to the new difficulties, 
and became " dawn-men." It is almost certain that 
man began to speak when his jaw was in the stage 
representc>d in that of Eoanthropus. The brain 
already shows considerable development of the parts 
associated in modern man with the power of speech. 

NEW SOUTH WALES. 

Linnean Society, October 29.-Mr. W. S. Dun, presi
dent, in the chait·.-Dr. J . M. Petrie: Hydrocyanic acid 
in plants. Part ii., Its distribution in the grasses of 
New South Wales. The existence of hydrocyanic acid 
in the Gramine<e was discovered by Jorissen, in I884. 
Since then, about thirty species have been recorded 
as containing a cyanogenetic compound. The 
author's work is a continuation of investigations into 
the cause of sudden fatalities among sheep in this 
State. More than 200 species of grasses were tested 
systematically. Glucosides, capable of yielding hydro
cyanic acid, were detected in twenty species, eleven 
of these being native grasses, the others introduced. 
The acid existed free in only two species, Cynodon 
incompletus and D.iplnchne dubin; in the rest, it is 
mainly combined as glucoside, and, therefore, only 
liberated by contact with the natural ferment of the 
plant under favourable conditions.-Archdeacon F. E. 
Haviland: Notes on the indigenous plants of the Cobar 
district, N.S.W. No. 2. In this second contribution 
the number of natural orders represented in the Cobar 
district is increased from 64 to 7I; of genera, from 
I97 to 275; and of species, from 337-504.-E. Turner : 
New fossorial Hymenoptera from Australia and Tas
mania. 

------·----- ------------
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