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rolling of the ship, and the successive elongations may be 
read off. 

In a balloon, owing to the extreme quiet, I believe 
useful observations could be taken, more especially at 
those times at which it is not turning. I do not think 
it would be of any use on a flying machine in motion. 

C. V. BoYs. 

THE POSITION OF HIGHER EDUCATION. 

THE higher education subcommittee of the education 
committee of the London County Council has had 

under consideration the relations which it is desirable 
should subsist between the University of London and 
other institutions of university rank in the metropolitan 
area and the London County Council. The subcommittee's 
report was presented to the education committee towards 
the end of May, and contains, not only a valuable resume 
of the various steps taken by the 1ate London Technical 
Education Board and by the Council itself to improve the 
supply of higher education in London, but also an 
important collection of statistics concerning the financial 
aid given by municipal and other authorities in the great 
provincial centres of population. 

The subcommittee's report includes tables of grants made 
by other local education authorities to university educa
tion, the grants made by the Treasury in London and 
the provinces, and those provided by the London County 
Council. In London the grant from the Council is 48·6 
per cent. of the Treasury grant, and in other· towns the 

. grant 'from the local authorities is 75 per cent. of the 
Treasury grant. 

Grants made by Provincial Local to 
Universities and University Colleges. 

Unive1·sities: 
Binningham 
Lrecls . .. 
Liverpool 
Manchesttr 
Sheffield 

University Colleges: 
Bristol... 
Newcastle-upon-Tyne 
Nottingham ... 
Reading 
Southampton .. 
Aberystwyth 
Banvor ... 
Cardiff ... 
Dundee 

Tr?asury grant 

£ 
11;ooo 
II,QCO 

13,050 
I 5,200 
5,700 

4.750 
6.750 
5,8oo 
3-950 
3,250 
4,000 
4,000 
4,000 
r,ooo 

Grants from 
Local 

Authority 

£ 
7,010 

I4,456 
I4,6so 
5.950 

I 1,744 

t;32 
2,890 
4.140 
r,Soo 
2,113 

4,712 
So 

Total £93.450 £70,277 

London County Council Grants to University Education. 

Bt'dford College 
King's College 
University College 
London School of Economics 
East London College 
Imperial College of Science 

and Technology 
of London 

Extra Grants ... 

Total 

Treasury grant 

£ 
4 ;000 
8,700 

10,000 
I, 150 

20,000 
S,ooo 

£sr,Sso 

Council grant 

£ 
Soo 

2,000 
1,5oo 
I,2CO 

r,ooo 

5-COO 
10,000 

3,720 

£25,220 

It is pointed out in the report that the various universi
ties and university colleges have been successful in obtain
ing great assistance from generous donors, and that in 
such cases the receipt of Sta te aid and financial help from 
the local authority does not seem to affect the flow of 
private benevolence. Thus Birmingham has received 
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more than 256,oool. in this way ; L eeds 38o,ooo!. ; Liver
pool more than r88,ooo!. ; Manchester more than 
192,oool.; and Sheffield more than 22g,oool.; while, in 
London, University College had received up to the date of 
the latest Government report 453,oool.; King's College 
2o6,oool. ; and Bedford College more than 29,ooo!. from 
private benefactions. 

The subcommittee has given careful and sympathetic 
consideration to the applications received from certain 
London institutions of university rank for grants during 
the present year, and has come to the conclusion that more 
might be done in London for university education in con
sideration of the amooot of the grant received from the 
Treasury and having regard to the rateable value of the 
county of London. In this connection the following table, 
abbreviated from one included in the report, is instruc-
tive:-

Town 

Birmingham 
Leeds 
Liverpool ... 
Manche•ter 
Sheffield 
Bris10l 1 

Newcastle-upon-Tyne 
Nottingham 
Reading · 
Southampton 

Banl!'or 

Rate in £ 
to raise grant 10 local 

Universi•v. or 
University College 

0'498 
0'638 
o·6o27 
0'227 
0'646 
0'070 
0'173 
o·Ssr 
0'6o33 
r·oo 

Ammmt obtain· 
able from a 

similar rate in 
London 

£ 
92,672 

JI8, 724 
II2, 162 
42,20' 

I 20,228 
I2,946 
32,129 

I5ll,36o 
JI2,288 
I86,II I 

Cardiff 0'977 181,840 
Dundee o·or9 3,604 
London 0'135 25,220 
The table shows very clearly that if London made the 

s3.me proportional provision for .higher education that 
Cardiff does, the annual grant would be r81,84ol. instead 
of 25,2201. ; or 158,36ol. if it applied the same fraction of 
the rate as Nottingham does for higher education. 

It is of interest to pass from the comparison of rate-aid 
and State-aid for higher education in England and \Vales 
made in this and the preceding tables to some facts re
lating to the position of the subject in other countries. 
By a fortunate circumstance, an exhaustive article by 
Prof. Guido .H. Marx in the issue of Science for May 14 
;hows remarkable growth and spread of interest in higher 

and the consequent great increase in the number 
lf young men and women pursuing advanced studies, and 
•·eceiving higher scientific and other training, in various 
:ountries. 

It is natural to look to Germany for significant educa
tional movements, and Prof. Marx, dealing with the com
bined attendance at the twenty-two German universities, 
shows that prior to I87o this attendance was fairly 
uniform, keeping regular pace with the population. 
Immediately after 1870 the increase of attendance grew 
much more rapidly than the population, and there is not 
the slightest tendency for the increase to fall off. At 
the beginning of the period of rapid development in 1870 
there was in Germany one student in the institutions of 
higher education for every two thousa nd inhabitants, while 
in 1907 there was one such student to every thousand 
inhabitants. 

In the case of the United States of America, the com
bined attendance at all the colleges, universities, scientific, 
technical, and professional schools-Qmitting preparatory 
departments-up to the year 1885 showed a condition 
of practical stability, but beginning with that year the 
ratio of these students to the population increased year 
by year, and at present indicates no signs of falling off. 
In 1885 there was one such student for every seven hundred 
inhabitants, and twenty years later one for every four 
hundred of population. 

Several important deductions can be made from the 
following table, drawn up by Prof. Marx :-

1 The Town Courcil to devote the produceof1d. rate 
7 cool. a _year) to university educ.ttion. 
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Number of Students in Higher Educational Institutions 
in different Countries. 

Couotry 

United States 
Switzerland 
Germany 
Sweden 
France 
Roumania 
Italy 
Belgium 
Holland 
Austria-Hungary 
Spain ... 
Great Britain 
Russia 

Population 

84,000,000 
3.soo,ooo 

6r,ooo,ooo 
5.300,000 

39,000,000 
6,ooo,ooo 

33.000,000 
7,1oo,oco 
s,6oo,ooo 

47,000,000 
Ig,ooo,ooo 
44,000,000 

147,ooo,ooo 

Total number 
of students 

210,333 
6,soo 

61,267 
5,000 

32,000 
5,000 

24,000 
5,000, 
4·000 

3o,,ooo 
12,000 
25,000 
23,000 

Population 
per student 

400 
530 

,1,000 
r,o6o 
1,200 
1,200 
1,400 
1,400 
1,400 
1,570 
1,6oo 
1,750 
6,400 

Russia, it is seen, is the only western country of 
prominence which has not passed Germany's figure of the 
year r87o, namely, one student for two thousand 
inhabitants. " Perhaps," says Prof. Marx, " the most 
striking fact displayed by this table is the way Great 
Britain has lagged in this vast movement of the demo
cratisa tion of the advantages of higher education-and, 
scarcely less significant, the strong leading position of the 
United States." 

Too much importance must not, however, be attached 
to the table here reprinted with slight modifications or to 
Prof. Marx's conclusions. The total number of students 
of higher education in the case of the United States 

students of both sexes in colleges, universities, 
techmcal and professional schools (exclusive of preparatory 
departments), in the session 1905-6, and in the case of 
Germany, too, the students of technical and professional 
schools above gymnasia! rank are included in the total. 
But Great 's 25:000, and the :otals assigned to 
all. the e::rcept Russ1a, deal only with 
their ; their techmcal colleges and professional 
schools bemg Ignored, apparently. It is not by any means 
contended that higher instruction in science and letters 
receives anything like the consideration it should in this 
country, but it is desirable, in making a comparison such 
as that Prof. Marx has instituted, to eliminate as many 
sources of crro; as possible, and to confine attention rigidly 
to matters which are really comparable. The article upon 
" The Supply of Secondary Education in England and 
Elsewhere, " which appeared in NATURE of June J7, sup
plements to some extent the .information brought together 
by Prof. Marx and summarised in the foregoing tables. 

ASSOCIATION OF ECONOMIC BIOLOGISTS. 
THE eighth annual meeting of this steadily growing 

association was held in the new School of Forestry 
at O_xford on July 13-J5. The outstanding features of the 

were the extremely interesting, and in 'many cases 
Important, papers that were read and the discussions which 

signs _alik<; of the increasing importance of the 
apphcatwn of hwlog1cal science .. 

Th_e Dr. A. E. Shipley, F.R.S., opened the 
meetmg With a paper on the relations of certain cestodes 
and nemat?de. parasites to bacterial disease. He argued 
that the prercmg of the wall of the alimentary cana.J by 
parasites carries with it bacterial infection. In the case 
of the " disease " of the grouse, the piercing of the wall 
of crecum by the tapeworm Trichostrongylus f>er
graetlts was followed by an intrusion of bacteria into the 

layers. It is found that there is a definite 
relatiOn between the num bcr of worms in the alimentary 

and the, number of bacteria in the body of the host. 
, !hrs . perforation of the intestinal wall and, subsequent 

of the lesions by bacilli is of importance in such 
as peritonitis and appendicitis. Such worms as 

Oxyuns, &c., are frequently associated with peritonitis, 
and other entozoa with appendicitis. H e strongly advo
cated the greater use of vermifuges, which are used less 
than heretofore, and in this he was supported by Prof. 
Osler in the discussion that followed. 

One of the most important papers was that of Prof. 
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G. H. F. Nuttall and Dr. S. Hadwen, who gave an 
account of their successful curative treatment of piro
plasmosis. This " tick-fever " is very fatal. In severe 
cases 8o per cent. to 85 per cent. of the red blood-corpuscles 
are infected, and the escape of the parasites into the blood 
gives rise to the characteristic hremoglobinurea. The life
cycle, which was described, bears a definite relation to the 
treatment, and the double pyriform and large rounded forms 
of the parasite are dominant in the blood. It was found 
that if trypanblau was injected subcutaneously or intra
venously all the pyriform parasites disappeared, and the 
remaining parasites degenerated two hours later. The 
animals (dogs) showed no symptoms. The parasites re
turned in very small numbers after about ten to twelve 
days, but the animals appear to be quite well, and the 
parasites disappear. One injection was sufficient, and 
nearly all the animals injected were cured, while the un
injected controls al1 died; a 100 per cent. mortality which 
occurred in this disease in dogs was converted into an 
85 per cent. recovery. The drug has the same effect on 
the Piroplasma causing "red-water disease " in cattle. 
Further investigations of a thorough character are neces
sary before the drug can be put to practical use, but its 
discoverv is of the greatest importance. 

Mr. C. Warburton gave a very interesting account of 
his experiments on the !ifC.:histories of the human Pediculi, 
the clothes and head lice. Great difficulties were 
encountered at first, but finally, by allowing them to feed 
on the back of his hand two or three times a day, the 
author was able to fill a very important blank in the know
ledge of these insects. He found that the female of 
P. vestimenti laid 124 eggs in twenty-five days. The eggs 
began to hatch in eight days, and continued to do so for 
about a month. The larvre feed as soon as they are 
hatched, and after moulting three times became imagines 
in eleven days. Great trouble was experienced in breeding 
P. cer'Vicalis (P. capitis), but patience and discomfort were 
rewarded with success, and it was found that a single 
female deposited forty-eight eggs, which hatched in seven
teen to eighteen days, and the later stages were 'Corre
spondingly lengthened compared with those of P. · vesti
menti. 

The actua l and possible applications of recent discoveries 
in heredity to biological problems of an economic character 
were discussed by Mr. A. D. Darbishire. He showed how 
important were such Mendelian principles as segregation 
and the breeding true of organisms bearing the recessive 
character. The recessive character may be a resistance to 
the rust fungus, as Prof. Biffen discovered in wheat. He 
was inclined to believe that resistance to the attacks of the 
beetle Bruchus might be dealt with according to MendeliaL 
principles, and also the increase of the saccharine contents 
of peas by the selection of the absorptive character, which 
is different in r.ound and wrinkled peas. 

Mr; S. A. Neave gave a n interesting account of his 
observations on the distribution and habits of tsetse-fl .. , 
Glossina pa!palis, which were made in the Congo 
State and North-east Rhodesia in' the years 1907-8. 
would appear that the high plateau country forming tht 
watershed between the basins of the Congo and Zambezi 
rivers forms a barrier against the southward extension of 
the distribution of the fly. He was of the opinion that, 
on the whole, G. palpalis will not be found to occur in 
the Zambezi basin, an important fact in view of the possi
bility of the spread of sleeping sickness into South Africa 
entertained by some authorities. , 

The results of observations and investigations on other 
insects of economic importance were communicated to the 
association. Dr. C. Gordon Hewitt has continued his 
investigations on the large larch saw-fly Nematus erichsoni, 
and finds that the natural enemies are increasing in 
number. The percentage of parasitic ichneumons has in
creased, as also the attacks of the small vole Microtus 
ag1'estis. A parasitic fungus (Cordyceps) has been found 
attacking the pupal stage, and the insectivorous birds are 
being encouraged. In spite of all these he was of the 
opinion that the results of the attack would be of a grave 
character, an opinion which was shared by Prof. Somer
ville in the subsequent discussion. A number of successful 
experiments on the breeding of the house-fly during the 
winter months (February) under favourable conditions of 
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