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The high average of the last period of nine years is 
due to the occurrence of two great explosions, admittedly 
of coal-dust, in which 4So men were killed. To my 
personal knowledge these two explosions might have been 
avoided had ordinary precautions been taken of the kind 
referred to above. But for these two explosions the aver
age of the last nine years would have been So instead of 
I34• or the lowest on record for sixtv years. 

In the United States, the greatest coal-producing country 
in the world, the coal-dust question attracted scant atten
tion until I907, when the total death-roll from coal-dust 
explosions, so-called " windy shots," and gunpowder ex
plosions reached the appalling figure of II4S-. 

In I90S Congress was induced to vote a sum of money 
for the investigation of mine explosions ; the Geological 
Survey was entrusted with the work, and on December 3 
of the same year a testing station that had been built at 
Pittsburg during the interval was formally opened. 

The recent experiments have corroborated the announce
ment made many years ago that an explosion capable of 
propagating itself through the workings of a mine cannot 
be initiated unless the cloud of dust and air is both large 
dense, and is ignited by a flame preceded by an air
wave. 

The quantity of dust ordinarily in the air, or raised by 
the passage of a train of mine waggons, however rapidly 
they may be moving, is far too tenuous to be in the 
slightest degree inflammable. 

M. Taffanel states' that the minimum quantity of the 
very highly inflammable coal-dust employed in his experi
ments that must be suspended in still air before the mixture 

be ignited by a large flame like that of a comet lamp 
IS I lb. to So cubic feet; that the probability of a dust
cloud of that density being formed in any mine working 
under normal conditions is extremelv feeble · and that even 
" in. working places called very dusty smoking the 
density does not exceed more than a few grams per cupic 
metre" (say, one-third of an ounce in So cubic feet, or 
about one-fiftieth of that required to render the mixture 
inflammable). 

I mention these facts in order, if possible, to counteract 
the exaggerated notions that have sometimes of late been 
expressed regarding the dangerous nature of coal-dust 
even_ in a state of quiescence, some persons seeming to 
credit it qualities akin to those of gunpowder. 

The relative fineness of the dust, proportion of volatile 
matter .contained in_ it, and quantity present per unit of 
length In the expenmental gallery determine the velocity 
of the and the pressure attained by the explosion 
at any pomt. When all three conditions are favourable 
the velocity and pressure increase rapidly with the distance 
traversed,_ if the distance is sufficiently great the 

IS hable to burst the gallery, as it did in one or 
two mstances-at Altofts and Lievin. As the dust for 
experiments is prepared mechanically from pure coal, and 
may be _made. far finer than the average of that found in 
any c?lher_y, It follo.ws. that the velocity and pressure of 

In the artlficwl galleries may be, and no doubt 
In many cases are, far greater than those that occur in 
an explosion in a dry and dusty mine, for in the latter 
the dust S\:'ept up. by the airwave which precedes the 
flame contams a mixture of coarse and fine particles of 
both combustible and incombustible matter. But the 
coarse particles of both and the fine particles of incom
bustible matter reduce the temperature of the flame and 
con.sequently, both its velocity and pressure must 
sanly_ be in a corresponding ratio. 

It Is recogmsed, then, that the conditions under which 
experiments are made in an artificial gallery are not quite 
the same as those which obtain in a mine, and that the 
:esults observed in the one case may be essentially different 
m n;spects from those experienced in the other. 
Hence It. anses, probably, that although experiments have 
been assiduously carried on in artificial galleries for 
several years, no distinct pronouncement has vet been made 
as to. the best means of either preventing or arresting 
exploswns. 

The Altofts gallery has been lent to a ioint committee 
consisting of the original committee of co11fery owners and 

6 Cinquieme Serie d'Essais sur les Inflamma·ions de Poussihes, Aolit, 
I9II, p. 68. 
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members of the Royal Commission on Mines, which is 
stated to be about to undertake further experiments ; M. 
Taffanel, who conducts the experiments for the French 
colliery owners, continues his experiments, and has 
sketched out a programme .for many more ; the Austrian 
investigators have made experiments with mixtures of 
coal-dust and cement-dust, with watered zones, and with 
what they designate water-curtains, which have not given 
satisfactory results; and, lastly, the experiments at the 
Pittsburg gallery have been only of a preliminary character 
so far as described up to the present, and have shed no 
particular light on the subject. 

So far, then, no finality has yet been arrived at, and 
all the investigators have intimated that they have many 
more experiments still to carry out. But since these ex
periments were begun, and since the dangerous nature of 
coal-dust has been publicly demonstrated by their means, 
two explosions, fit to take rank with the most disastrous 
of last century, have occurred in this country, showing 
that the demonstrations have been futile so far as stimu
lating spontaneous action on the part of some managers 
to take even ordinary precautions is concerned. Partly for 
this reason, and partly because we may have to wait for 
some years longer before the investigators arrive at a 
unanimous decision as to what they think ought to be 
done, it would perhaps be well in the meantime to adopt 
a course that would undoubtedly have the effect of vastly 
reducing, if not entirely eliminating, the risk of explosions, 
both in damp and dry mines, by establishing three simple 
rules of the following import :-

(I) That in all dry mines the dust within the radius of a 
shot-hole now specified by the Coal Mines Act be damped 
with sprinklers attached to a water-main. (I am of 
opinion that the distance of 20 yards from the shot-hole, 
within which the dust is required to be watered accord
ing to the existing law, is unnecessarily great, and that 
with the short-flaming explosives and water-cartridges 
now in use a distance of IO yards is ample.) 

(z) That in all dry mines the dust be damped within 
a certain minimum radius of cverv accumulation of in
flammable gas, or place in which- the air shows a cap 
of one-quarter of an inch or upwards in height, by the 
same means as those mentioned in the first case. 

(3) That all work be prohibited in both damp and dry 
mines within a certain minimum radius of every accumula
tion of inflammable gas, or place in which the air shows 
a cap of more than one-quarter of an inch in height, 
excepting only that required for the removal of the 
accumulation, or foul air, respectively. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

BIRMINGHAM.-The Coal Owners' Associations of the 
South Midland district, realising that rescue work in mines 
is a subject in connection with which research is desirable, 
have arranged with the University for the appointment of a 
lecturer in mine rescue work. The stipend of the lecturer 
will be defrayed by the Coal Owners' Associations, the 
amount offered being zsol. per annum. The functions of 
the lecturer will be not only to give lectures and instruction 
in the subject at the University, but also to be responsible 
for the organisation of rescue work, and to superintend the 
equipment and training of rescuers throughout the district. 

Mr. John Furneaux Jordan has been appointed Ingleby 
lecturer for the current year. 

LoKDON.-The report of the Royal Commission on 
University Education in London, recommending a central 
building for the University, to which we referred in an 
article published in NATURE (January 4), has already pro
duced an important scheme for the acquisition of a vacant 
site of more than wo,ooo square feet immediately behind 
the extension of the British Museum. The site consists of 
four plots, two on each side of the new British Museum 
Avenue, on one of which it is proposed that a spacious 
hall should be built for the University, the other three 
plots being used for administration, library, small lecture 
theatres, rooms for graduates, and headquarters of the 
Officers Training Corps. The site is part of the Bedford 
estate, and it is stated that the Duke of Bedford is pre-
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pared to dispose of it for the purposes suggested. Appar
ently the scheme had not at the time of its publication 
received the approval of the Senate of the University, and 
has b:en launched in anticipation of that approval and of 
support from wealthy benefactors of the University. The 
site is central in position and adequate in area, while its 
proximity to the British Museum is obviously a great 
recommendation. 

OxFORD.-Prof. W. Odling, F.R.S., has sent the Vice
Chancellor a formal intimation of his resignation of the 
Waynflete professorship of chemistry, to take effect from 
the end of Trinity term, when he will have completed forty 
years' tenure of the office. 

DR. E. T. WHITTAKER, F.R.S., Royal Astronomer of 
Ireland, has been appointed professor of mathematics in 
the University of Edinburgh, in succession to the late Prof. 
Chrystal. 

MR. CLEMENT STEPHENSON has offered a gift of 50001. 
to the Armstrong College, Newcastle, towards the proposed 
building for the new agricultural department of the college 
for advisory work among farmers in the north-east of 
England. The scheme of the department has been planned 
at the invitation of the Board of Agriculture, and the gift 
has been accepted with the cordial thanks of the council 
of the college. 

THE University of St. Andrews has decided next July to 
confer the honorary degree of LL.D. upon Prof. 
G. F. L. P. Cantor, professor of mathematics at the 
Friederichs University, Halle; Prof. G. G. Henderson, pro
fessor of chemistry in Glasgow Technical College; Prof. 
J: K.uenen, of Leyden, formerly professor of physics in 
lJmversity College, Dundee; and Sir John Batty Tuke, 
who for many years represented the Universities of Edin
burgh and St. Andrews in Parliament. 

THE Central Technical College Old Students' Association 
appeals for subscriptions for a memorial to Prof. Ashcroft 
who died suddenly on December 14, 1911. It is proposed 
to a tablet to his memory in the college, and to 
asstst hts son, who is now about fourteen years old, to 
follow and complete the course of training which Prof. 
Ashcroft had planned for him. Donations should be 
addre.ssed. to D.r. E. F. Armstrong, 98 London Road, 
Read1ng, If posstble before the end of this month. 

Hrs MAJESTY THE KING has been pleased to direct that 
the Glasgow and West of Scotland Technical College shall 
henceforth be known as " The Royal Technical College, 
Glasgow." This new title will fittingly commemorate the 
visit paid by King Edward to the college when he laid 
the stone of the new buildings in May, 1903. 
The bUildmgs are now complete, and contain about seven 

of floor space. Their cost, together with site and 
equtpment, amounted to more than 36o,oool., all of which 
sum, except about 9o,oool. from the Scottish Education 
Department, was provided by voluntary donations. Last 
session there were 536 day students and 4842 evening 
students in attendance, while the continuation classes in 
science affiliated to the college, and extending throughout 
the six surrounding counties, contain more than 86oo. 

WE learn from The Sydney Morning Herald that three 
new chairs are to be established at the University of 
Sydney in consequence of the additional vote for the work 
of the University sanctioned by the Legislature. The new 
professorships deal with botany, applied chemistry, and 
economics. The chah of botany is required for the agri
cultural curriculum. ·with regard to the chair of organic 
and applied chemistry, it has long been felt to be desirable 
that organic chemistry and its various applications to the 
products of the country should be fully taught. The 
Government has also given the University a liberal grant 
to assist the library, and has made a grant for this year 
for the provision of apparatus for the medical faculty and 
for the engineering department. The sum of 25ool. has 
been set apart for the extension of the departments already 
existing it1 the University, in addition to a vote to assist 
in providing retiring allowances for old officers of the 
University when the time comes that they are no longer 
able to perform their duties. 
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THE programme for the Congress of the Universities of 
the Empire, to be held in London this year, has now been 
published. On the morning of July 2, Lord Rosebery, 
Chancellor of the Universities of London and Glasgow, and 
Lord Rector of the University of St. Andrews, will take 
the chair, and the subjects for discussion will be:
(r). que;;tion of specialisation among universities; (2) inter
umverstty arrangements for post-graduate and research 
students. On the morning of July 3, Lord Curzon of 
Kedleston, Chancellor of the University of Oxford, will 
preside, and (r) the relation of universities to technical and 
professional education and to education for the public 
services, and (2) interchange of university teachers, will be 
discussed. During the afternoon of the same day the 
subject will be the problem of the universities in the East 
in regard to their influence on character and moral ideals. 
At the morning session on July 4, Lord Rayleigh, Chan
cellor of the University of Cambridge, will preside, and 
the subjects discussed will be :-(r) conditions of entrance 
to universities and the mutual recognition of entrance tests; 
(2) action of universities in relation to the after-careers of 
their students. In the afternoon the chairman will be 
Lord Haldane, Chancellor of the University of Bristol, and 
the subject of university extension and tutorial class work 
will be introduced. At the concluding session on July 5, 
Lord Strathcona and Mount Royal, Chancellor of the Uni
versities of Aberdeen and McGill, will preside, and the 
subjects will be :-(r) the establishment of a Central 
University Bureau: its constitution and functions; (2) the 
position of women in universities. 

AT the annual dinner of the Court of the University of 
Leeds, Lord Haldane was the principal guest. In respond
ing to the toast of " The Visitors," he dealt, among other 
important matters, with the application of science to 
industry. Lord Haldane said, we learn from The Times, 
that the biggest men are those who ca_n seize rapidly on 
the ideas which science gives and transform them into 
practice. This is one of the things we have learnt from 
the great German nation, which in this matter has set an 
example to the whole world. But we never can do the 
best merely by copying, and we have to work out things 
according to our nationality and individuality. England 
is working to-day on some very remarkable lines of her 
own. In Germany one is struck by the enormous number 
of students of the middle classes in the universities and 
the great technical institutes. Here we have done some
thing else. We may be behind in some things, but in one 
thing we are ahead of the rest of the world, and that is 
the way in which we have brought the influence of uni
versity life to bear upon the best brains in our artisan 
classes. The system of evening instruction, which is dis
tinctive of our newer universities, is a very extraordinary 
system, and it fits in well with the remarkable aptitude of 
our workmen for producing, if only they get the chance, a 
quality of goods which is at least equal to the quality pro
duced by any other workmen in the world. Add science 
to the top of that, and we need not be afraid. Although 
our universities may find it a burden to carry, they are 
doing the greatest service to the State by the splendid part 
they play in extending the influence of learning to the 
artisan classes. 

THE current issue of The Empire Review opens with 
an article on the Imperial College of Science and Tech
nology, by Sir Alfred Keogh, K.C.B., rector of the 
college. An excellent account is provided of the progress 
of the college during the last three years. The greatest 
demand upon the resources of the governors has been for 
buildings. As a consequence of the change in methods, the 
old buildings occupied by the Royal School of Mines, the 
Metallurgical and Geological Departments, have been 
abandoned, and new buildings are now approaching com
pletion. The new laboratories represent the best obtain
able, and to maintain a close connection between industrial 
opinion and academic methods, the Institution of Mining 
and Metallurgy has been asked to form an educational 
advisory board, and has consented to act as referees when
ever doubt or difficulty may arise. In the case of the City 
and Guilds College, the task of the governing body has 
been easy, and their efforts have been limited to the 
development of advanced engineering in new premises. 
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Great. attention has been given to the development of the 
botanical departments , the work of which is directed 
largely towards the specific demands of the vegetable indus
tri es, whether at home or abroad. Grea t progress has 
been made and a demand has arisen for a new building 
to house two new departments, one dealing with the tech
nology of woods and fibres, the other with physiology and 
pa thology, and the governors have authorised its erection 
and equipment. Similarly, the School of Zoology has been 
extended and developed in many new ways, and has become 
the resort of many advanced students. Soon, too, it is 
hoped to call into being a great department of chemical 

In fact, Sir Alfred K eogh has to record a 
grat1fymg. of strenuous endeavour on the part of 
the a uthont1es, succeeded by a n immediate a nd remarkable 
success. 

W. UNWIN, F.R.S., presiden t of the Institute 
of C1vJ! Engineers, was the g ues t of the evening at the 
fourteenth annual dinner of the Old Students' Association 
of the Central Technical College, held on Saturday, Feb
ru;:try IO. Mr. \V. Duddell, F.R.S., occupied the chair, and 
was supported by a very representa tive ga thering of about 

old Centralians and their friends. The guests included 
S.'r John Wolfe Barry, K.C.B., F.R.S.; Sir Wm. White, 
K .C.B., F.R.S.; Profs Armstrong , Da lby, Klugh, and 
:-:I ather, from the City and Guilds College; Prof. S. P. 
I hompson, of Finsbury T echnica l College; and Prof. H. 

a former colleague of Prof. Unwin's at Coopers 
The toast of Prof. U nwin was proposed by the 

chairman, who emphas ised hi s services to the Central 
T echnical College, to education, and to engi neering , and 
read letters a nd telegrams of congratulat ion rece ived from 
old s tudents in a ll parts of the wor ld. Mr. H. A. 
Humphrey, one of the first a nd most distinguished of 
Prof. l i n.win 's students, seconded the toast, a fter which a 

was made to Prof. Unwin. In replying, 
Prof: Unw1n gave some account of his career, and more 
parti cu lar ly of the early days of the Central. He laid 

on the . high standard of knowledge at entry re
quired for the1r matriculation examination and the value 
of ti: e tra ining given by the complete he regretted 
the Interference with this course which the submission to 
the London University examinations had en tailed. Sir 
John Wolfe wh? is to be th e next president, pro
posed the assoc1at1on m a ppropriate terms, emphasising 
the value of such organisations. ln reply , Dr. E . F. 
Armstr?ng referred to the fact that the membership was 
appr?x1mately xooo, and stated tha t they were there that 
evenmg, not only to do homage to the ir former professors, 
but also to honour those members of the Citv and Guilds 
Institute who by great expenditure in time and monev had 
founded and maintained the of which they· were 
nil so proud. 

SOCIETIES AND ACADEMIES. 
LONDON. 

Zoological Society, Fehraary 6.-Mr. E. G. B. Meade· 
\Valdo, vice-president, in the chair.-Mrs. Rose Haig 
Tho":'as : A breeding experiment with pheasants. The 
expenment was undertaken to confirm a previous one in 
which . it had observed that a ma le pheasant 'had 

to h1s F 2 9 offspring the female plumage of 
h1 s spec1es. The followin g cross produced the same 
result:-

Pllllsianu.rformosus 9 X Phasiamts versholm O. 

i 
I 

F' r ? X P. versicolor d. 

I 
Fd'l'l' I' I' 6 c). 

The. five hatched in F 2 had grown up, and were all 
<•e rstcolor m pattern, colour, dimensions, and moral 
character. One of these hens had been kept to breed with 
to test her purity, and the skins of the other four were 
exhibited, together with the skins of a Ph. formosus 9 
and a P. versicolor c;> for comparison. The results of 
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these two experiments d !d not appear to conform to the 
theor.y that the cock was homozygous for sex 0 0 . These 
expenments had also sho wn that the ma le had ' not trans
mitted to his female F 2 offspring such constant purity of 
male plumage. In the first experiment, Silver x Swinhoe, 
out of four males three were " Si. Sw.," one only pure 
" Sw.," and tJ-; only two males that lived in the second 
experiment, f onnosus X versicolor, were both " Fo. Ve. "
}: T. Cunningham : :Vlendelian experiments on fowls. 
1 h e paper described the characters of ten individuals of 
the F 2 generation reared from a pair of F I 's produced 
by a cross between Silky c;> x Bankiva 0 made by Mr. 
D. Seth-Smith. The characters recognised were seven in 
number, colour of plumage, character of plumage 
(whether or norma l), comb, pigmentat ion of skin and 
lll terna l ti SSues, toes (i.e . presence or a bsence of extra 
toe) , feathering of legs, crest on head. The Silky of the 
original cross had white " s ilky " plumage, rose comb, 
crest on head, double hallux, feathered legs, and black 
pigmented sk in . The Bankiva had black-red plumage of 
normal structure, single comb, unfea thered sha nks, normal 
toes, and normal unpigmented skin, L- crest. The 
domina n t cha racters in the F I coloured plumage of 
normal s tructure, rose comb with crest, pigmented skin, 
feathered legs, and double hallux, but several of these 
characters showed irregular dominance or intermediate 
condition. The most important results recorded in the 
paper were imperfect segregation in the F 2 generation in 
at least t wo of the characters, namely, the absence of 
pigmentat ion in the plumage and the absence of pigmenta
tion in the skin and tissues. The recess ive white of the 
plumage occu.rred in four individua ls, in a ll of which , bu, 
especia lly in one, some pigment was present. Only one 
specimen apparently recessive with regard to the absence 
of p igmentat ion in the skin had been examined post 
mortem, and in this unmistakable traces of pig mentation 
in the skin and peritoneum were observed.-} . Lewis 
Bonhote : A further collection of mammals from Egypt, 
received from Captain S. S. Flower. T he communication 
dealt with some twenty species, of which the following 
two were described as new :-Meriones crassus pallidus, 
' :om Atbara, Sudan, similar to M . crassu.s sellysii, from 
which it d iffers in its larger size, paler co loration, and 
more pointed snout. Acomys russat us aegyptiacus, from 
the desert near Cairo. A race of A. russattts, fro m which 
it differs in its smaller size and much ye llower coloration. 
- H. Wallis Kew : The pairing of pseudoscorpiones. The 
pa per was based on observations made by the a uthor on 
living spec imens of Chelifer (Chelifer) la tr eillii , L each, and 
Chelifer (Chernes) cyrneus, L . Koch. 

PARIS. 
Academy of Sciences, February 5.-M. Lippmann in the 

chair.-C. Mou.-eu and Amand Valeur" ; The question of 
the symmetry of sparteine. Details of the properties of the 
hydriodides and iodomethylates of spa r tein e. There is no 
proof of the two nitrogen atoms in this alkaloid being 
symmetrical , and the stereoisomerism of the two sparteine 
iodomethylates is proved.-A. Lacl'oix : The volcanoes of 
central Madagascar. The massif of Itasy.-E. Vallier": 
The present position of the ballistic problem.-S. Pozzi : 
Some cases of ossification of the ovary.- H enri Pal'enty: 
A temperature regulator of precis ion. T he in strument 
described by E. Esclangon in a recent number of the 
Comptes rendus wa s anticipated by Mi\1. Parenty and 
Bricard in r896.-A. Perot: The wave-leng th of the solar 
li ne D,. The results of the application of the .interference 
method to the study of the line D 1 • A curve is given 
showing the increase of the wave-length as a function of 
the distances from the centre along a line N .-S.-G .. \. 
Tikhof'f: The . photographic regi stra tion and reproduction 
of the twinkling of the stars. A photograph is taken of 
the spectrum of the star by means of a prism objective, a 
u niform movement perpendicular to the length of the 
spectrum being imparted to the sensit ised plate. In the 
case of Sirius, the changes of intensi ty of different rays 
are u sually independent of each other, whilst in the case 
of the planet Venus all the rays change s imulta neously. 
M. Tzitzeica : The Laplace equations with quadratic 
solutions.-Henri Lebesgue : The problem of D irichlet. 
-G. Cotty : .\ class of quadra ti c form s with four \·ariables 
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