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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CAMBRIDGE.-Plans are before the University for 
doubling the size of the present School of Agriculture, the 
increase being rendered necessary in order to cope with the 
large access ion of work entailed by the proposed assign
ment to the Cambridge School of Agriculture of grants 
from the Development Commissioners for research in plant
breeding and animal nutrition. It is suggested that the 
new building should extend from the western end of the 
present school towards T ennis Court Road. 

The Site Syndicate has recommended that a site on the 
south-east corner of the Downing College site should be 
assigned for the erection of a building for the Forestry 
Department. The area measures 1 10 ft . by 36 ft . 

Dr. Graham-Smith has been appointed university lecturer 
in hygiene until September 30, 1916. 

Dr. J. \Vard, professor of mental philosophy a nd logic, 
has been appointed chairman of the examiners for the 
Moral· Sciences Tripos, 1912. 

SIR DAVID GrLL, K.C.B., F.R.S., will present prizes 
and certificates to students of the South-Western Poly
technic Institute, Chelsea, on March 15, at 8 p.m. 
Laboratories and workshops will be open afterward to 
public inspection. 

IT is announced in the issue of Science for February 9 
that conditional gifts of 2o,oool. to Washington and Jeffer
son College at Washington, Pa., toward a roo,oool. fund, 
and 1o,oool. to the Emory a nd Henry College at Emory, 
Va., toward a so,ooo!. fund, were voted at a meeting of 
the General Education Board of the Rockefeller Foundation 
last J a nuary . 

J . C. MAXWELL GARNETT, a son of Dr. William 
Garnett, educational adviser to the London County 
Council, has been appointed to succeed Mr. J. H .. Reynolds 
in the principalship of the Manchester Municipa l School of 
Technology. Mr. Garnett had a brilliant career at school 
and Cambridge, where he was a wmngler in 1902, in the 
first division of the first class of Part ii. of the Mathe
matical Tripos in 1903, and a Smith's prizeman in 1904. 
He was for some time connected with the technological 
branch of the Board of Education, but was later made 
junior examiner in the elementary branch. His interests 
are, however, on the technical and scientific side, and he 
should find Manchester a congenial sphere for the exertion 
of his activities. 

THE report of the executive committee of the Carnegie 
Trust for the Universities of Scotland, presented at the 
annual meeting of the Trust held on February 22, points 
out that the past year completed the first decade of the 
history of the Trust. The total income for the period 
amounted to r,o62,931l., out of which 63,5461. was ex
pended on research, 368,2881. in grants to universities and 
colleges, 445,3731. in payments of class fees for II,48o 
indiviaual students, and 30,1581. in administration. The 
income last year amounted to 1o8,5421., and the gross ex
penditure to 83, r6ol., including 78331. for endowment of 
research, 21, r82l. for grants to universities and colleges, 
50,525!. for payments to students, and 362ol. for adminis
tration. During the year the sum of 3391. was voluntarily 
refunded on behalf of fourteen beneficiaries for whom class 
fees had been paid by the Trust. 

GiFTS amounting to 16,26ol. have Leen a nnounced, says 
Science, bv the trustees of Columbia University, including 
6oool. from Dr. William H. Nichols for instruction and 
research laboratories in chemistry, and 5oool. from Mrs. 
Russell Sage for the E. G. Janeway Library endowment 
fund a t the medical school. From the same source we 
learn that Transylvania University has announced that, the 
effort to raise a fund of so,oool. has been completed 
successfully. The largest gifts, apart from ro,oool. offered 
by the General Education Board in May, 1910, were as 
follows :-6oool. from Mr. R. A. Long, of Kansas City ; 
three gifts of sooo1. each from Messrs. W. P. Bowers, of 
Muncie, Ind ., Geo. H . 'Waters, of Pomona, Calif., and 
J. J . Atkins, of Elkton , Ky. Our contemporary also states 
that the completion of the roo ,oool. endowment fund for 
Oberlin College has made possible the following additions 
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to the college resources :-the men's building, 3o,ooo1. ; a 
new administration building, 1o,ooo1. ; the completion of 
the men's gymnasium, ro,oool. ; for higher salaries, 
4o,oool. ; and other endowments, 12,oool. 

\YE regret to learn that the position of Hartley Uni
versity College, Southampton, at the present t1me is 
extremely critical, and unless a further sum of ro,oool. is 
raised by April r it is to be feared that the college will 
lose its status as a university college for Hampshire, 
Wiltshire, Dorsetshire, and the Isle of Wight. This will 
mean a very serious setback to education in the south of 
England, especially in view of the rapid growth of 
secondary schools throughout the area, a ll of which look 
to Southampton as their university. Inspectors appointed 
by the Advisory Committee of the Treasury visited 
Southampton in 1909, and although their report was 
entirely satisfactory as regards the work and development 
of the college, and its educational value to the area which 
it is in tended to serve, yet the buildings were condemned 
as inadequate, and attention was directed to the lack of 
voluntary loca l support. On these grounds it was proposed 
that the annual grant of 2250!. should be reduced to 
rsool. for the year ending March 31, 191 1, after which 
date the grant should be entirely discontinued. Eventually, 
however, as the result of representations made by the 
college, the full grant was paid, and was renewed for the 
year ending March 31, 1912, on the understanding that 
about 31,oool. should be raised by that date , to be appor
tioned approximately as follows :-(a) soool. for the pur
chase of the new college site; (b) 21,oool. for the erection 
of two blocks, to accommodate the arts department (in
cluding the day training department) ; (c) soool. to form 
the nucleus of a n endowment fund. Strenuous efforts have 
been made to raise this sum, sixteen committees being 
formed in various districts, with the result that rs,962Z. 
has been given or promised, while the college can dis
pose of property in Southampton estimated at soool., 
making a tota l of 20,962!. An excellent site has been pro
cured, a nd satisfactory plans for the new buildings 
obtained in open competition. The amount avai lable is 
therefore about ro,oool. short of the sum required to be 
raised by April r, and if this sum is not forthcoming the 
college must collapse. It has been the experience of 
almost all university colleges that once the early difficul
ties have been maste<·ed the growth of the institution is 
rapid and its success assured. T here is every reason to 
believe that the result will be the same at Southampton if 
the additiona l sum of w,oool. can be secured within the 
limited time allowed. Donations will be gratefu lly received 
by Mr. D. Kiddie, The Registrar , Hartley University 
College, Southampton. 

SOCIETIES AND ACADEMIES. 
LONDON. 

Ge 'logical Society, February 7.-Prof. W. W. Watts, 
F.R.S., president, in the chair.-Dr. A. H. Cox: An inlier 
of Longmyndian and Cambrian at Pedwardine (Hereford
shire). Tfie inlier comprises a strip of country about a 
mile in length a nd half a mile in breadth, situated near 
the border of Herefordshire and Radnorshire, about fifteen 
miles south of Church Stretton. Wenlock and Ludlow 
beds occupy most of the area around Pedwardine, but the 
occurrence of Cambrian Shale yielding Dictyonema has 
long been known. The Dictyonema Shales dip steeply 
westwards towards a series of red and green conglomerates 
and grits, with which an occasional thin shale-band is 
ir.terbedded. The latter beds, previously mapped as 
Llandovery, are here referred to the Longmyndian. They 
also dip westwards, and have suffered disturbance, accom
panied by overthrusting from the west. They are un
fossi liferous, and neither on lithological nor on structural 
grounds can they be regarded as Llandovery strata rest
ing unconformably upon the Cambrian. The grits at Ped
wardihe have apparently been carried south-eastwards over 
the Cambrian along an almost horizontal thrust-plane. 
There is also present a remnant of BaJa grits, which dip 
gently eastwards, and rest with strong unconformity upon 
the Cambrian shales. The undisturbed charac ter of these 
Bala beds suggests that the neighbouring thrust may be 
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of pre-Bala da te. Later fa ul t ing along a nor th-and-sou th 
line has broug ht the members of these olde1· formations 
against \oVenlock a nd Ludlow beds . From the di sturbed 
character of the Siluria n s tra ta to the west of the inlier 
i t would a ppear that thi s inlier is part of a barr ier which 
has preser ved the di st r ict ly ing to the east from the effects 
of the post-Si lurian movem ents . 

Linnean Society, Februa ry 15. -Dr. D. H. Scott, F.R.S. , 
president , in the chair .- R . H. Compton : An investiga 
tion of the seedling in the L eg um inosae. The 
tree habit is he ld to be pr imitive in the Leguminos::e, the 
herbaceous ha bit deri ved; these character s a re corre la ted, 
respectively, with the production of large and small seeds , 
and therefo re o f large a nd small seedlings. A stable type 
of tetrarchy is correlated with large size of seedling, and 
is therefore probably primit ive. Since both the type of 
symmet ry and the level of trans ition are clea rly related to 
the size of the seedling , it appears that , w ith cer ta in poss ible 
exceptions, t hese a na tomical features a re not li kely to be of 
more va lue in so lving phylogenet ic p roblem s tha n the s ize
character s themselves. 

Royal Anthropological Institute, F etruary 20.-Dr. 
W. L. H . Duckworth : Cave exploration a t Gibraltar 
during September, 1911. T he excavation s com m enced by 
Dr. Duckworth in Septem ber, 19 10 (v . NATu RE, .\larch 16, 
1911 , p. 100, a nd T he- Athettacu m , :\1a rch r r, 19 1I ) , were 
r esumed in September , 1911. In the fi r st ins ta nce, a 
fis sure nea r " Beefsteak Cave, " Europa Flats , was ex
plored. It yielded sta lagm ite-encrusted bones of a s tag, 
together with comparatively recent bones of domest ic 
animals, as well as those of seabirds and hawks. A cave 
on the Mediterranean aspect of the Rock was entered. 
This cave is m arked " 4a " in the illustra t ion of Geni sta 
Cave, No . 4 in Dr. Busk's pa per. Cave 4a y ielded many 
bones, r epresenting a long list of mammals and birds, but 
no human remains came to light . Attention was then 
directed to Sewell's Ca ve (cave S) on the Mediterranea n 
side, which y ielded so m any bones in 1910. Sewell's Cave 
was not completely explored in that yea r, but has now 
been thoroughly investiga ted. The most interesting find s 
in 191 I a re several very delicate flint implem ents , a human 
tooth a nd wrist bone, part of a shell a rmlet, fitting on to 
a corresponding fragment found in 1910, a specimen of the 
mollusc N assa reticulata , a nd a bone which is almost 
certainly tha t of a leopard. F ragments o f pot tery were 
also collected. Holyboy's Cave was aga in visited (cf. 
Report, 19 10 ) , and the hip bone of a small bear was found 
there on the surface of the fl oor. Apart from work in the 
caves, the fi ssures opening near the galler ies , a nd the talus 
near the King's Lines, were inspected , som e cervine bones 
being found itt situ in one fi ssure.-A. L. Lewis : Some 
prehis toric m onuments in the departments Ga rd and 
Bouches du Rhone. 

EDINDURGH. 

Royal _Society, January 22. -Dr. J . Burgess, vice
president, 111 the chair.-G . H . Gulliver : "'ote upon the 
structure of ternary a lloys. During the second period of 
solidificat ion of a terna ry a lloy the temperature is not 
constant , a nd some liqu id is a lways present. The crysta ls 
of the two separating phases are, therefore , enabled to 
grow to a n a ppreciable size , and instead of the fine struc
ture of a eutectic they have the form, and nea rly the size, 
of the crystals of the primary phase.-Dr. R. A. 
Houstoun and his associates continued thei r researches on 
the a bsorpt ion of light by inorga nic sa lts : :-lo . v. (by Dr. 
Houstoun) , copper a nd the a lka li meta ls; and No. vi . 
(by A. R . l!.rown) , the coba lt ch loride co lou r cha nge. The 
former pa per gave the m olecula r extinction coefficient for 
aqueous so luti ons of thirteen sa lts in the ultra"violet, visible 
spectrum, and infra-red. T he values for the infra-red were 
obtained with a thermopile , and those for the ultra-violet 
by a new photographic photometer. Th is , h owever, did 
not prove so successful as the photogra phic photometer used 
in prev ious work a long with J. S. Anderson . Part of the 
a ppara tus was a m irror spect roscope o f or igina l des'gn . 
w ith nickel mirrors and automatic focuss ing . In the 
experimenta l work describe .. in the second pl:rper , a nhydrou s 
cobalt chloride was dissolved in mixtures of a lcohol and 
water, a nd t wenty-three d ifferent solution s were prepared . 
the solvent va ry ing from pure water to pure alcohol through 
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well-graded intermediate mixtu res. The optica l measure
ments '':e:e made with a spectrophotometer thro us hout the 
whole VISible spect rum. The results were di scussed ma the
m a t ically wi th the help of the law of m ass a ction, and it 
appeared tha t in the r ed aqueous solution of coba lt chloride 
each molecule of salt was combi ned with abou t fi fteen 
molecules of water. Quantitative work done wi th a solid 
cobalt hexahydra te bore out thi s view, the absorption spec
t rum of the la tter being quite different from the spectrum 
o f the solut ion .-\oV. J. Crawfor-d: Th e elastic strength of 
Rat plates. T h is was a n elabora te experim enta l investiga
tio n on the e la s ti c s treng th o f c la mped circula r a nd rect
a ng ula r pla tes su bject to a de fi n ite hydrosta t ic pressure on 
the one s ide. T he ana lytica l theory for circula r p la tes was 
verified, and the r esults for var ious forms of recta ngular 
pla te were compa red with Grashof 's formulae, which are 
pu rely empirica l a nd not in harmony with fundamental 
principles of the theory of elast ici ty. Grashof 's formulre 
for the m axi mum s tress and de fl ect ion were fai rly well 
sa tis fi ed , but the experimenta l , s treng th a s measured by the 
cur va ture did not agree very well w ith Grashof 's ex
press ions. - Dr. J. H. Ashworth : Observa tions on the 
st ructure a nd affi n ities of Branchiomaldane vince11ti, 
Langerhans. T his small Polych::ete exhibits severa l points 
of r esembla nce to a young ecauda te Arenicola , but differs 
from the la tter in the position of its gills and in its 
nephridia, of which there a re only t wo pairs. The second 
nephr idium of B. vincett ti is e longa te , a nd ex tends through 
three or fo ur segm ents . Althoug h Branchioma lda ne pre
sen ts some prim itive cha racte r s , it a ffords evidence of 
having undergone considerable r etrogression , no doubt 
correlated 'vith i ts tubicolous h a b its . 

CAMBRIDGE . 

Philosophical Society, January 29.-Sir George D arwin , 
K .C. B ., F.R .S . , president, in the cha ir.-R. H . Clar-ke: 
Demonstra tion of a stereotaxic instrument for directing 
insulated or o ther needles to a ny desired poin t in an 
animal's brain by g raduated movem ent in three pla nes.
E. Hindle: Observations on fo wl pest. The a uthor has 
shown that the offspring of A rgas persicus infected with 
S pirochaeta gallinarum a re a lso infected, producing 
sp irochaetosis in the fowls on wh ich they feed . Moreover, 
the eggs laid by tick s rea red in the la boratory , a nd which 
have always been fed on healthy fowls, a re found to be 
infected. These observations show that once a n Argas 
becomes infec ted , the infection is maintained not only in 
the first genera tion, but also in the second.-C. Strick
land : Gregarines in fleas.--Major Cornwall : The rela
ti on between the lytic po int of r ed corpuscles in hypotonic 
salt solutions and the tonic ity o f the serum expressed in 
terms of NaCJ. T he m ean ra nge of lys is o f the red 
corpu scles was very nearly the sa me for a ll the spec ies 
experimen ted wi th, the a verage of the eight being o- 144 
per cent. 1\" aC J. T he majori ty o f the red corpuscles of 
a ny particular spec ies are lysed a t or about a pa rticular 
d ilution of sa lt, and compa ratively few are either much 
m ore or much less resistan t th a n the m ajor ity. T hese 
va ria tions proba bly depend on the st rength of the enve lopes 
of the corpuscles. There is no obvious r elatio n between 
the resistance of the corpuscles o f a ny species to hypotonic 
lvs is and their res istance to lvs is bv normal serums of other 
species. No definite relation couid be discovered between 
the resistances of the red corpuscles and the ton icities of 
the serums . T he high tonic ity of serum is probably 
a pparent a nd not rea l, and is perh aps due to some protein. 
- C. Wal"burton : The genus Rhi picephalus. Attention 
was directed to the genus Rhip icepha lus of the lxodidre 
as present ing qu ite unusua l d ifficult ies to the systematist. 
Of course, in a ny g roup forms are lia ble to occur concern
ing which it is difficult to decide whether they ought to be 
regarded as distinct species or m erely local va rieties, but 
the difficulty in subdividing the genus Rhipicepha lus goes 
much beyond thi s . Two forms so distinct tha t-on the 
a na logy of other genera of ti cks-no one would hes itate 
to r ecognise them as different species , are found in two 
different loca lities , where each is fairly consta nt to its type, 
bu t presently a n umber of speci mens are collected from a 
s ingle anima l in a third locality completely connecting the 
two ; and this occurs over and over again. It is sug
gested that we have here a ver y striking case of species 
in the act of form at ion, before inter mediate form s have had 
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time to disappear. The genus is essentially African. Only 
two or three so-called • · species " of Rhipicephalus occur 
out of Africa, and their distribution is easily accounted for 
by the fact that they are dog parasites . The other prin
cipa l Ixodid genera are well distributed all over the world. 
- Prof. Nuttall : The parasites of equine biliary fever. 
Prof. Nuttall described the two species of parasites, 
plasma caballi and Nuttallia equi, which occur in equine 
biliary fever in Africa, Asia, southern Europe, and South 
America. It has hitherto been supposed that biliary fever 
is due to but one species of parasite , but studies carried on 
in conjunction with Mr. C. Strickland have demonstrated 
that two diseases, due to di stinct parasites , have hitherto 
been confused under one name. Both parasites are very 
deadly in their effects; they are transmitted from horse to 
horse by ticks, and the blood of a nima ls which have 
recovered from all symptoms of the di seases remains 
infective for years. 

MAl-< CHESTER. 

Literary.· and Philosophical SoCiety, February 6.
Prof. F. E. Weiss, president, Ill the chair.-William 
Burton: Note on the earliest indu strial use of platinum. 
The a uthor gave an account of the general history of the 
mineral, particularly its use for coating pottery, and he 
exhibited specimens of pottery illustrating the application 
of va rious metals.-Prof. E. Rutherford : The origin of 
the 13 rays from radio-active substances. He stated that 
from a study of radio-active transformations it has been 
found that each atom of matter, in disintegrating, emits 
one a particle expelled with a definite velocity, which is 
cha racterist ic of the substance. In manv transformations , 
13 and 'Y rays are emitted, a nd from an'alogy it would be 
expected that one 13 particle should be em itted for the 
transformation of each atom. The experiments, however, 
of Baeyer, Hahn, and Miss Meitner, an'd of Danysz, haVl' 
shown that the emission of {3 rays from the radio-active 
substances is, in most cases, a very complicated pheno
menon. The complexity of the radiation is most simply 
shown by observing in a vacuum the deflection of a narrow 
pencil of f3 rays by a magnetic fi eld. If the rays fall 
normally on a photographic plate , a number of sharply 
marked bands are observed, indicating that the rays arc 
complex, and consist of a number of homogeneous sets of 
rays, each of which is characterised by a definite velocity. 
The remarkable complexity of the 13 radiation is well 
instanced by the experiments of Danysz, who found that 
the products of radium B a nd C tot:(ether emi tted at least 
twenty-seven sets of homogeneous rays. Some of thesP 
had a velocity exceedingly close to that o f light. Notwith
standing this apparent complexity, g eneral experiments 
have shown that the number of {3 particles emitted from 
radium B and C is about that to be expected if each atom 
in breaking up emits only one {3 particle. In order to 
explain this complexity of the [3 rays, it is necessary to 
suppose either that the atom breaks up in a number of 
distinct ways , each of which is characterised by the emission 
of rays of definite velocity, or that the energy of the 
[3 particle can be reduced by certain definite amounts in 
its escape from the radio-active atom. The latter view 
appea rs more probable and more in accordance with the 
facts observed. It was found from an analysis of the 
resu lts given by Danysz that certain relations existed 
between the energies of the individual [3 particles com
posing some of the different sets of rays. The difference 
in the energies of the 13 particles from radium B and from 
radium C cou!d be expressed by a relation of the form 
pa+qb, where a and b were definite constants and p and q 
had integral values o, r, 2, 3, &c. This result may be 
explained by supposing that the /3 particle initially is 
libera ted within the atom endowed with a certain speed, 
but that in escaping from the atom it may pass through 
two or more regions in which the quantity of energy a or b 
is abstracted. The number of these units of energy 
abstracted will vary from atom to atom, each individual 
atom probably giving rise to only a few of the types of 
13 rays observed. Evidence was given that the values 
a and b served as a measure of the energy of the 'Y rays 
emitted from radium, and were connected with the energy 
of the 13 particle required to excite the characteristic radia
tion s in the atoms of radium B or C . Prof. Rutherford 
said that it is of great theoretica l importance to examine 
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with the greatest care the nature of the emission of 13 rays 
from a ll the known radio-active substances, for it promises 
to throw a great deal of light on the interior structure of 
the atom. 

DuBLIN. 

Royal Irish Academy, February 12.-Dr. R. F. Scharff, 
vice-president, in the chair.-Rev. \V. J. Rvan and 
T. Halllasv: Some new fossils from Bray Head, 
co. Wicklow. This paper records the discovery, by the 
authors, of new fossils at Bray Head, co. Wicklow, in the 
formation known as the Bray and Howth series. As the 
fie ld-relations of these beds to the adjoining altered shales 
are obscure, different opinions have been held by geologists 
as to their s tratigraphical position in the geo logical series, 
a nd owing to the absence from the formation of well
recognised type-foss ils, it has hitherto been impossible to 
f;x the age ol the rocks with any degree of certainty. The 
importance of the recent discovery lies in the possibi lity 
tha t the new fossils may possess a zona l value such as 
may finally sett le this interest ing quest ion. Mr. Cowper 
R eed, who examined some of th e fossils, thinks they 

the head-shield of a large trilobite like Soleno
pleuru howleyi from the Cambri an of Conception Bay, 
t\ ewfoundla nd. Other fossils found closely resemble 
\\'alcott's holothurians, Eldonia ludwigi and Louisella 
pedunculata, from the Middle Cambrian Burgess Shale 
(Stephen formation), British Columbia. The authors infer 
that it is h ighly probable that the green a nd purple slates 
of Brav Head in which these fossils have been found must 
be referred to the same horizon of the Middle Cambrian 
as the Burgess Shale of British Columbia.-R. :\. P. 
Rogers : Some differential properties of the orthogonal 
traj ectories of a congruence of curves. The family of 
curves defined by ldx + mdy + ndz = o are envelopes of 
" norma l curves," i .e . those having l, m, n for normal at 
each po int of space. Dupin's theorem, Darboux's reci
procal theorem, &c., are special cases of two simple rela
tions connecting " normal torsions." The effect of 
inversion on normal torsion. The indicatrices of torsion 
and of curvature, and the relation between them. Ex
pression of the condition of integrability as a relation 
between normal torsions. The indicatrix of form. Ex
pression of the Curl-vector and Divergence by torsion, 
curvature, a nd the magnitude and direction of the gradient 
of the origina l vector. Second type of generalisations of 
Dupin's theorem, &c., arising from double generalisation 
of lines of curvature (Voss's Krummungslinien and 
hriimmungslinien).--S. B. Kelleher : Poisson's equation 
and the equations of equilibrium of an e lastic solid when 
tlw surface di splacements are given. 
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