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Calendar of Discovery and Invention. 
February 27, 1706.-0n this day John Evelyn, the 

diarist, died. He is commemorated here for his 
"Silva, a discourse of forest trees," 1664. It was 
Evelyn's house, Saye Court, Deptford. in which lived 
Peter the Great. Evelvn is also known as one of the 
fOlmders of the Royal Society. 

February 27, I8I2.-Wilhelm von Biela, an Austrian 
major, on Feb. 27, 1812, discovered Biela, the comet 
to which his name was given. The comet had a 
period of 6£ years, and when it returned in 1846 and 
1852 it was seen to have divided into two comets. It 
then disappeared, but at the end of 1872 showers 
of shooting stars were observed, and it is believed these 
were caused by the breaking up of the comet. 

February 28, I838.-A report on Kew Gardens by 
Dr. John Lindley and two practical gardeners, dated 
Feb. 28, 1838, recommended that the gardens should 
be transferred to the care of the nation. They were 
duly taken over by the Commissioner of Woods on 
April 1, 1840, and W. J. Hooker was appointed 
director. It was under his skilful management that 
the gardens gained the high reputation they now enjoy. 

March I, I866.-While a journalist in London, 
Walter Weldon (1832-1885) became interested in 
industrial chemistry, and though at first ignorant of 
chemical analysis, on Mar. 1, 1866, he took out the 
first of several patents connected with the manufacture 
of soda and chlorine. His introduction of the 'lime
manganese ' process in the production of chlorine 
reduced the price of bleaching powder £6 a ton and, 
in the words of Dumas, cheapened " every sheet of 
paper and every yard of calico." The Weldon process 
has now been superseded by electrolytic methods. 

March 2, r6I7.-This is the date of the first British 
patent, but it was the Act of 1623 which for the first 
time secured "the sole working or making of any 
manner of new manufact,ures within this realm to the 
true and first inventor." 

March 4, I 866.-0n the memorial to Sir Norman 
Lockyer in the observatory on Salcombfl Hill, Sid
mouth, he is described as a " pioneer in the investi
gation and interpretation of the chemistry of the sun 
and stars and in the science of astronomical physics." 
It was on Mar. 4, 1866, that Lockyer first applied the 
spectroscope to the direct examination of the sun's 
surface, and in the same year he proposed a new 
method of observing the 'red flames' of the sun in 
daylight. A more powerful instrument came into his 
hands in October 1868, and on Oct. 20 he wrote to 
the Royal Society : " I have this morning perfectly 
succeeded in obtaining and observing part of the 
spectrum of a solar prominence." Janssen had 
achieved the same result in India, and the joint 
discovery was recognised by the striking of a medal 
by the French Government. 

March 5, I874.-Dr. (now Sir) David Ferrier brought 
before the Royal Society his experiments mapping the 
surface of the brain of the monkey into regions whence 
minute electrical stimulation was found by him to 
evoke precise movements of the face and limbs, 
characteristic for each region. The experiments were 
made to test " the theory of Hughlings Jackson that 
unilateral epilepsies are caused by irritation of the 
grey matter of the cerebral hemisphere." Ferrier's 
experiments laid the foundation of the knowledge 
which guides the physician and surgeon in locating 
to.day the seat of injury, tumour, etc., in the cerebrum. 
Moreover, the success of the surgical operations on the 
monkey's brain obtained in those experiments made 
clear that similar success might be attained on the 
brain of man; and in 1884 Rickman Godlee removed 
a tumour from the human brain. E. C. S. 
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Societies and Academies. 
LONDON. 

Royal Society, Feb. 17.-G. C. Simpson: The 
mechanism of a thunderstorm. The theory that the 
separation of electricity is brought about by the 
breaking of raindrops is adopted. The orders of magni
tude of the meteorological and electrical quantities 
involved are in accordance with observations. The 
observations made by Schonland and Craib in South 
Africa of changes of electrical field strength produced 
by lightning discharges are in complete accord with 
the theory. 

G. U. Yule: Wolfer's sunspot numbers considered 
as a disturbed periodic series. The series of sunspot 
numbers is analogous to the data that would be 
given by the observed departures of a simple pendu
lum subjected to random (or largely random) impulses. 
The graph of such a series is very smooth, but 
amplitude and phase are continually changing, just 
as with the sunspot graph. The problem of deter
mining period and ' disturbances ' for such a series is 
attacked by two methods : ( 1) By forming the least
square equation of the form appropriate to a simple 
harmonic function 

ux =kux-1 -Ux-2' 
between three consecutive terms. Trial of the cor
responding extended equation appropriate to two 
periods gave no evidence of the existence of any 
period other than the fundamental. (2) By forming 
the general least-square linear equation 

Ux = blux-1 - b2ux-2• 
and solving as a finite difference equation : the 
solution is a heavily damped harmonic function. 
The correlations between ux and the preceding terms 
up to ux-s again fails to give evidence of any period 
other than the fundamental. The ' disturbances ' 
(divergences of u. from the value estimated by the 
two preceding terms) show two conspicuous charac
teristics: (a) a tendency to be mainly positive and 
highly variable, mainly negative and much less vari
able, over alternate intervals of 40 to 42 years ; 
(b) a tendency to be mainly positive during the rise 
of the graph, mainly negative during the fall. 

H. Horrocks : Meteorological perturbations of tides 
and currents in an unlimited channel rotating with 
the earth. As tidal predictions from analysis of 
observations still differ considerably from observa
tions, this paper aims at throwing light on the type 
of disturbance to be expected when conditions of 
wind and atmospheric pressure vary at the ocean 
surface. The special basin considered is an unlimited 
rotating channel with atmospheric conditions varying 
across it, and turbulence in the water is taken into 
account. 

G. M. B. Dobson, D. N. Harrison, and J. Lawrence: 
Measurements of ozone in the earth's atmosphere and 
its relation to other geophysical conditions (Part 2). 
As previously found, there is a marked connexion 
between the amount of ozone and the meteorological 
upper-air conditions. Possible reasons for this con
nexion are briefly discussed and connexions with 
terrestrial magnetism and possibly with sunspots are 
indicated. 

M. Bentivoglio : An investigation of the rate of 
growth of crystals in different directions. The crystal 
is grown in a rotating vessel, and relative rates of 
face-growth are determined for crystals of isomorphous 
double sulphates of magnesium-ammonium, iron
ammonium, and magnesium-potassium, and potassium 
and ammonium tartrates. The measurements show 
that, under conditions of experiments, (i) similar faces 
of a sirnple form grow at same rate, even when of 
different sizes. Hence a misshapen crystal, if grown 
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under uniform conditions, tends towards the ideal 
form. (ii) On a combination, unlike faces grow at 
different rates, like faces grow at the same rate, except 
when adjacent to a large face of another 
form. Except in this case there is a constant ratiO 
between rates of growth of any two different forms. 
(iii) In crystals having no centre of symmetry, rates 
of growth of parallel faces may be widely different. 
(iv) In isomorphous series the order of increasing rates 
of growth is not the same in different members. . 

P. A.M. Dirac: The quantum theory of the 
sion and absorption of radiation. The problem IS 

treated of an assem1>ly of similar systems satisfying 
the Einstein-Bose statistical mechanics, which inter
act with another different system, a Hamiltonian 
function being obtained to describe the motion. The 
theory is applied to the interaction of an 
of light-quanta with an ordinary atom, and gives 
Einstein's laws for the emission and absorption of 
radiation. The interaction of an atom with electro
magnetic waves is then considered, and it is shown 
that if one takes the energies and phases of t,he waves 
to be q-numbers satisfying the proper quantum con
ditions instead of c-numbers, the Hamiltonian function 
takes the same form as in the light-quantum treat
ment. The theorv leads to the correct expressions for 
Einstein's A's and B's. 

Physical Society, Dec. 10.-A. 0. Rankine and 
J. W. Avery: Electrical polarisation in selenium cells 
and the effects of desiccation. The secondary E.M.F.'s 
displayed by selenium cells and the apparen_tly 
abnormal effect of illumination on the correspondmg 
secondary currents were measured. Both are probably 
due to an invisible water film in parallel with the 
selenium. That this film is the principal seat of the 
polarisation seems to be proved by the fact the 
polarisation disappears almost completely with 
longed drying. On this basis a satisfactory quanti
tative explanation of the various effects is given. An 
impo;rtant practical consequence of the desiccation of 
the cell is the large increase obtained in its sensitivity 
to light.-T. G. Hodgkinson: Synchronous alt,er
nating-current motors and mechanical vibrating 
systems maintained by thermionic valves at the 
frequency of the vibrating systems. The design of a 
chronograph which will give a time trace subdivided 
into units and fractional units requires the association 
of a rotating system and a vibrating or time-keeping 
system. If a low-frequency vibrating system be 
employed, the rotating system, although keeping 
good average time, may show exaggerated errors. in 
unit subdivisions due to acceleration and deceleratiOn 
between periods of control. The paper discusses the 
association of a high-frequency synchronous alter
nating-current motor with a high-frequency valve
maintained tuning-fork.-K. R. Rao: (1) On the 
spectrum of ionised tin; (2) On the spectrum of 
doubly ionised gallium and indium. 

LEEDS. 

Philosophical and Literary Society, Jan. 25.-J. 
Lamb: A 15-ic resolvent of the sextic equation. If 
this resolvent-whose coefficients are all invariants
has a rational root, the sextic breaks up into three 
quadratic factors involving a cubic irrationality.
H.] ones and R. Whiddington : The passage of electrons 
through gases. Quantum energy losses appear to occur 
when low-speed electrons pass through gases at low 
pressure. These losses in some cases correspond with 
sufficient accuracy with previously known critical 
potentials, but in other cases do not so correspond. 
-W. R. Atkin: Development of the Sorensen equation 
for the isoelectric points of ampholytes. The iso-
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electric point of a simple ampholyte such as an amino 
acid is h = Jkw . k.fkb, but this equation is not valid 
for proteins where the terminal - NH2 and - COOH 
groups are not e9.ual. in number. The i.so
electric point of protems IS giVen by the equatiOn 
h2 +k.(l -n)h -n. kw. k./k 6 =0, where n is the ratio 
of - COOH groups to - NH2 groups, and k. and kb 
represent average values of the acidic and basic 
dissociation constants. 

WASHINGTON, D.C. 
National Academy of Sciences (Proc., Vol. 12, No. 12, 

Dec. ).-Arthur Bramley : Maxwell's equations and 
atomic dynamics. Electric and magnetic forces within 
a charge are stated as functions of the velocities of 
the moving body and its position. This satisfies the 
first of Maxwell's equations and gives the second set 
as equations of motion of the charge; from the latter, 
Bohr's frequency condition can be derived.-Lucien B. 
Taylor : The spectrum of krypton in the extreme 
ultra-violet.-C. H. Kunsman: Some thermionic ex
periments with a new source of positive ions. Fused 
mixtures of iron oxide with about 1 per cent,, of an 
oxide of an alkali or alkaline earth metal form a 
satisfactory hot anode in a vacuum tube. The 
positive ions emitted are single atoms, most.lJ: of. the 
added metal, stripped of one electron. Positive wns 
are emitted when the equivalent voltage of the work 
function for vaporisation of tho ion is greater than 
the potential holding the outer electron to the atom. 
-J. H. Van Vleck: The dielectric constant and dia
magnetism of hydrogen and helium in the new quantum 
mechanics. Whenever the quant1un numbers are small, 
the theory developed here gives values more in accord 
with experiment than those of the old quantum theory. 
-Richard C. Tolman : On the equilibrium between 
radiation and matter. From the first and second 
laws of thermodynamics, an equation connecting con
centration and temperature can be obt.ained. It 
contains a constant b, requiring a knowledge of the 
absolute entropy of the syi>tem ; Planck's 
S =k log P, where 8 is the absolute entropy and PIS 

the total number of stationary states the energy of 
which does not exceed the total energy available, 
may lead to the evaluation of the constant b.-R. C. 
Gibbs and H. E. White : Extension of doublet laws 
in the first long period to chromium and manganese. 
-Leonard B. Loeb: Ionic mobilities in ammonia
hydrogen mixtures and effect an;t
monia. Traces of ammoma m hydrogen and m arr 
increase the mobility of the positive ions by as much 
as 30 per cent. without affecting the negative ion, and 
the formation of a stable NH4+ ion which prevents 
clustering is suggested. 0 ·1 per cent. and more of 
ammonia decreases both ionic mobilities by about the 
Rame amount. Experiments to find if ammonia 
would ' protect ' the posit,ive ion from ether suggest 
that the ether molecule attaches to the positive ion 
in preference to the ammonia moleoule.-Carl Eckart : 
Note on the correspondence principle in the new 
quantum theory. If the co-ordinate matrix is ex
panded in terms of Planck's constant, the first ter:r_n 
approaches the of the (m -?J-)t,h. harmomc 
in the Fourier expanswn of the motwn m the old 
theory when n approaches infinity. For: large quan
tum numbers the Fourier coefficients thus constitute 
a first approx'imation to the matrix terms, in accord
ance with the correspondence principle.-M. Demerec : 
Miniature-a-a second frequently mutating character 
in Drosophila vin:Zis. This wing character 'mutates' 
to wild type at any stage in the life-history; it is 
sex-linked.-Chas. W. Metz: Genetic evidence of a 
selective segregation of chromosomes in Sciara (Dip
tera). Maternal chromosomes separate from the 
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paternal ones, the maternal group always going to 
the pole to remain in the spermatocyte.-Roscoe G. 
Dickinson and Allan C. G. Mitchell: Decomposition 
of ammonia by optically excited mercury atoms. The 
photochemical decomposition is sensitised by mercury 
vapour illuminated by a cooled quartz mercury arc 
with radiations of less than 2340 A.U. filtered off. 
Diffuse band fluorescence in the green and ultra-violet 
accompanies the action.-J. M. Cork, C. James, and 
H. C. Fogg : The concentration and identification of 
the element of atomic number 61. L-series lines of 
the new element were given by a neodymium con

obtained from a large quantity of Brazilian 
monazite sand.-Gregory Paul Baxter and Howard 
Warner Starkweather: (1) The density of oxygen and 
its compressibility below one atmosphere (ii). The 
average corrected normal density is 1·42897, the 
coefficient of deviation from Boyle's Law - 0 ·00092 
per atmosphere, and the molal volume 22·4144 
litres. The atomic weight of helium (density 0·17846) 
is 4·0001, the last decimal place being without 
special significance. (2) The density, compressibility, 
and atomic weight of nitrogen. The average density 
at 1 atmosphere is 1·25036. The average of the 
coefficient of deviation from Bovle's Law between 
0 and 1 atmosphere is - 0 ·0004'5 and the average 
atomic weight 14·006(7).-William D. Harkins and 
Hugh A. Shadduck : The synthesis and disintegration 
of atoms as revealed by photography of Wilson cloud 
tracks (see NATURE, Dec. 18, 1926, p. 875).-Hugh 
Stott Taylor and John Reginald Bates: Photosen
sit.ised decompositions by excited mercury atoms. 
Various gaf'es, with and without mercury vapour, 
were passed through a system including a cooled 
mercury arc ; the difference in the rate of increase 
of pressure in each pair of experiments indicated the 
occurrence of decomposition. Water gives oxygen 
and hydrogen in excess, ethyl alcohol gives acetal
dehyde and other decomposition products, benzene 
gives some diphenyl, and so on. Ammonia gives a 
big excess of hydrogen, suggesting decomposition by 
stages, probably through hydrazine.-Cecilia H. 
Payne: (1) Some applicat.ions of the ionisation 
formula. Graphical illustration of the principles of 
the comparison of the state of ionisation of the 
atmospheres of stars for which both temperature and 
pressure differ. Curves for pressure change at con
stant temperature give the ratio in partial electron 
pressure in the atmospheres of two stars of known 
temperature, if the intensity ratio of the corresponding 
spectrum line is known. ( 2) On the spectra of stars 
of class cF8.-Willard J. Fisher: The apparition 
dates of the Andromede (or Bielid) meteor swarms. 
The method used by H. A. Newton is applied to the 
known records of this shower. Apparitions may be 
expected yearly about Nov. 16-19. Three of the 
'plots' converge at Nov. 16 ·7, 1935 U.T.-Maynard 
M. Metcalf : Larval stages in a protozoon. The 
Opalinidre, which are commensals in the recta of 
frogs and t.oads, are arranged in an evolutionary table 
ranging from Protoopalina, an archaic genus of the 
Triassic, cylindrical in form and with two nuclei, 
through a flattened form, through another cylindrical 
form with four or more nuclei, to the flat Opalina, 
which may be broad or narrow. Opalinids from tad
poles showing all these varied stages in development 
have been found.-S. Lefschetz : Transformations of 
manifolds with a boundary.-Paul Slavenas : A pos
sible way to discuss the fundamental principles of 
relativity. The method is applied to the motion of a 
rigid system relative to another in Euclidean space, 
and it is found that Euclidean space admits t.he law 
of uniform translation, and that the moving system 
undergoes contraction in the direction of motion.-
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R. L. Moore : Concerning paths that do not separate 
a given continuous curve.- In space of two dimensions, 
every two points that do not belong to a given con
tinuous curve may be joined by a simple continuous 
arc that does not disconnect that curve.-W. A. 
Manning : On simply transitive primitive groups.
L. E. Dickson : Quadratic forms which represent all 
integers.-Luther Pfahler Eisenhart: Congruences of 
parallelism of a field of vectors.-Gordon T. Why burn: 
Concerning certain types of continuous curves.-H. S. 
Vandiver: Summary of results and proofs concerning 
Fernat's last theorem (second note). 
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The Jonrnal of the Institute of Metals. Vol. 30. Edited by G.·Shaw 
Scott. Pp. xi+7S5+5S plates. (f,ondon.) 3ls. 6d. net. . 

The Journal of the Polynesian Society: containing the Tram:actwns 
and Proceedings of the Society. Vol. 35, :-.o. 4, December. Pp. 267·354. 

' (New Plymouth, N.Z.) lOs. Gd. . . 
1\lemoirs and Proceedings of the Manchester Literary and 

cal Society, 1925-26. Vol. 70. Pp. lii1+xxxvi+iv. (Manchester.) 12s. 
Aeronautical Research Committee : Reports and Memoranda. No. 

10!9 (Ae. 235): The Direct ol the Angle of Flight Path of 
an Aeroplane as a of eliminating the Etfect ot' Air Currents on the 
Measurement of Lift and Drag. By E. T. Jones and H. L. Stevens. 
(0.1. Instruments, 91.-T. 2319.) Pp. 9+2 plates. 9d. net. No. 1051 
(Ae. 236): i:lecond Heport on Full Scale Experience with the Slot and 
Aileron Control tltted to a Bristol Fighter. By H. L. :Stevens. (A.2. b. 
Stability-Full Scale Experiments, 41.-'l'. 2320.) Pp. 3+2 plates. 4d. 
net. (London: H.M. Stationery Office.) 

FOREIGN. 

U.S. Agriculture. Farmers' Bulletin No. 1494: 'l'obacco 
Cutworms and their Control. By S. E. Crumb. Pp. ii+l4. 5 cents. 
Department Bulletin No. 1428 : The Oadelle. By E. A. Back and H .. 'I'. 
Cotton. Pp. 42. 10 cents. (Washington, D.C.: Government Prmtmg 
Office.) 

Proceedings of the United States National Museum. VoL69, Art .. 22: 
De:scriptions of New and I .. ittle Known Diptcra or Fhes. 
(No. 26!8.) Pp. 26. (Washington, D.O. : Government Prmtmg Office.) 

of the Imperial Academy. Vol. 2, No. 0, November. Pp. 
xxv-xxvi+45U·M9. (Ueno Park, Tokyo.) . 

Carneaie Institution of Washington. Annual Report of the Duector 
of the Department of Terrestrial Magnetism. from Year 
Book No. 25, for the Year 1925-26.) Pp. 185-23). (Waslnngton, D.O.: 
Government Printing Office.) 

Acta Societatis Scientiarum l<1ennicm. Tom. 50, No. 7 : 
sur les mouvements propres des etoiles dans la zone de 
Helsinufors, II. Par Ragnar Furuhjelm. Pp. 162. (Helsmglors.) 

Depa
0
rtment of Commerce: Bureau of Standards. Scientific Papers of 

the Bureau of Standard!'i, No. 533: Relations between Rotator:y Power 
and Structnre in the Sugar Group. Part i: Introductory Arttc:le 
Articles 1 to 10. By C. tl. Hudson. Pp. 241-384. 35 cents. Sclentlllc 
Papers of the Bureau of Standards, No. 539: Radiometric Measurements 
on the Carbon Arc and other l.Jight Sources used in By 
W. W. Coblentz, .IlL J. Dorcas and C. W. Hughes. Pp. 535-562. 1o cents. 

Annuaire pour lg27. 
Pp. 382. (Paris: Gauthier-Villars et Oie.) . . .. 

VerOtfentlicbungen des Geophysikalischen lnstituts der 
Leipzig. Zweite Serie : Spezialarbeiten aus dem 
Institut. Band 3 Heft 3: Uber I.uftdruckwellen ; t:lynoptosche 
Darstellung der 24 {a,gigen und der 8 ti:igigen ftir die Zeit. vom 10 
Dezember 1923 bis zmn 19 Febr. 1924. Von Paul Pp. 173·239+ 
9 Tafeln. (Leipzig.) . 

Cornell Univer8ity : Agricultural Experiment Station. Bulletm 453 : 
An Economic Study concerning: the OperatiOns of Frmt and 
Shippers in Western New York. Hy Hoger D. Corbett. Pp. o7. 
Bulletin 4.50: SunftuweJs as cum pared. w1th Corn as a 81lage Crop .for 
New Ymk. By R. G. Wiggans. Pp. 29. Memoir 104: Pasture Stud1es. 
By R. G. Wiggans. Pp. 59+4 plates. (Ithaca, N.Y.) . 

Department of the Interior: Bureau of Education. 19:26, 
No. 11 : Residence and Migration of University and College Students. 
By George F. Zook. Pp. vii+l27. D.O.: Government 
Printing 0111ce.) 20 cents. 

Diary of Societies. 
SATURDAY, FEBRUARY 26. 

BRITISH PsYCHOLOGICAL SociETY (Industrial Section) (at Royal Anthropo
logical Institute), at 11 A.M.-Dr. C. Delisle Burns: The Group Mmd 
in Industry. 

MERSEYSIDE AQUARIUM SociETY (at Liverpool University), at 3.-Prof. J. 
Johnstone: Address. 

NORTH OF ENGLAND lNSTITUTE OF )izNINO .AND :MECHANICAL ENGINEERS 

(Associates' and Students' Sectiou) (at Neville Hall, 
Tyne), at 3.-W. Lee better: Winning Thin Seams of Great Bntam.
Papers open for further discussion :-Screening and Washing Plant at 
Deaf Hill Colliery, by L. F. H. Booth; Steam and Electric Locomotives 
for Colliery Purposes, by P. F. Hope. 

RoYAL INsTrrUTION OF GRXAT BRITAIN, at 3.-Dr. J. B. McEwen: 
Beethoven (1). 
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