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able simplification of procedure. Universities and their 
colleges were excluded from the opera tion of the Bill, and 
the segregation of the great schools of the I868 Act was 
to be continued by their reserva tion from the more sweep
ing clauses; indeed, Eton and Win.ches ter would only be 
affected so far as their governing bodies consented. Safe
guards relating to the religious character of certain found
a tions were introduced, although Clause I6 states, and 
very rightly, that "in making a scheme regard' shall be 
had primarily to the educational advantages to be derived 
from the scheme." May we not hope that the matter will 
be discussed and legislated upon in this spirit? 

G. F. DANIELL. 

UNIVERSITY AND EDUCATIONAL 
TNTELLIGENCE. 

CAMBRIDGE.- 1'he next combined examination for sixty
six entrance- scholarships and various exhibitions at Pem
broke, O"onville and Caius, King's, J esus, Christ's, St. 
Joh11X, and Emmanuel Colleges will be held on Tuesday, 
D9.l:ernber 3, and following days. Ma thematics, classics, 
and natural sciences will be the subjects of examination 
at all the above-mentioned colleg es. A candidate for a 
scholarship or exhibition at any of the seven colleges must 
not be more than nineteen years of age on October I, I907. 
Forms of application must be sent in on or before Tuesday, 
November 26. 

Mr. A. H. Lees, of King's College, has been appointed 
to the studentship in medical entomology for the period 
of one year. The studentship was r ecently established on 
the basis of a grant from the " Tropical Diseases Research 
Fund," administered by the Colonia l Office. Mr. Lees 
will pursue research und t irection of the Quick 
professor of bi gy. 

Of the fou ; fellfllw 
College, two . e fo 
was awarde It Mr. 

ed last week at Trinity 
ssics ; ne of the remaining two 

. S .. Edding ton, senior wrangler in 
first division , part ii. of the mathe-

5, and the other to Mr. V. H. Mottram, 
t i. of the natura l sciences tripos , 1903, 

I ss (physiology) in the same tripos, part ii., 

I 904, and s c1 
matical tri o 
first clas 
and firs 
rgos. 

Mr. Wood, who took his degree in chemistry and 
ph)) s in rgo4 as an advanced student, has been elected 
to a fellowshi at Emmanuel Colleg e. 

Mr. A. Be y, of King's College, has been appointed 
chairma n of e 'ners for the ma thema tical tripos part i. 
(old regulati ), 1908. ' 

At a Con gation to be held to-day, the honorary degree 
of Doctor of Science will be conferred on Prof. Emil 
F ischer, of Berlin. 

L!VERPOOL.-Prof. J. Reynolds Green, F.R.S., lately 
of the P rmaceuti caJ Society of .Great 

Britai5n, s been te<» t artley lectureship in 
pla nt p iolo y, cent 1tuted in the botanical 
depart . t th u e erosity of Mr. W. P. Hartley, 
of Ain e 

Dr. . . rind y has been appointed pr incipal of the 
Gave ment School of Engineering a t Ghizeh, Cairo. 
The school s under the Egyptia n Ministry of Education 
for the training of engineers for the various departments 
of the Eg-yptian public works. 

Mr. vV. MacGregor W allace has been elected lecturer 
on applied mechanics in place of Dr. Grindley (resigned). 

MAN CHES:TER.-The honorary degree of Ph.D. has been 
conferred upon Prof. Ernest Ruther£ d by the University 
of Giessen. 

The following ap ointme been made :-Dr. 
C. H. ·w eizm nn, le t em1stry ; Mr. J. N. Pring, 
demonstrato · istry; Mr. F. H . Gravelv, 
assistant h) r emons trator in zoolog-y. Mr. Frari'k 
Howson · "esi ned the position of demon strator in 
phys iolog on his appointment to a s imila r post at the 
Armstrong College. 

Dr. R . S. Hutton , on leaving Ma nchester , is resign
ing his position as l ecturer in electrochemistry and 
assistant director of the . physiCal iabora tories, but has been 
appointed a special lecturer in electrochemistry. 
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es before the medica l department of 
the Johns Hop . University are to be given this session 
by Prof. E. A. chafer, F.R.S., professor of physiology in 
the U niversi o at the end of April, I908. 

current issue of the . year-book 
of the Michiga n College of ines. It covers 136 pages, 

details of e courses , arranged for the 
The are admirably planned, and 

ge in the copper- and iron-ore 
district of i gan, w ere its students live in a mining 
atmospher , has brought to the institution a large measure 
of success. 

U NDER the will of the la te Dr. Natha niel Rogers , the 
Sena te of the University of London offers a prize of IooZ. , 
open for competition to all members of the medical pro
fession in the United Kingdom, for the best essay or 
disser ta tion setti forth the results· of 'original investi
ga tions made b the candidate on any medical patho
logical subje · g the preceding two years. Candidates 
will be permitted to present papers published during the 
preceding year a the dissertation. The essay or disserta
tion, by prefere ce typewritten or printed, must be sent 
in not la ter than !\fay I, I9o8, addressed to the clerk of 
committees 'it the University. 

THE prospectus for the session 1907-8 of the Belfast 
Municipal T echnical Institute should prove of real assist
ance to .intending students seeking guidance in planning 
their courses of work. It is quite clear from the volume, 
which runs to nearly 250 pages, that the chief object of 
the institute is to pr ide instruction in the principles of 
those arts a nd. scie c which bea r directly or indirectly 
upon the trades industries of Belfast, a nd to show 
by experiment these princip les may be applied to 
secure industna ancement. The classes are designed 
to ass ist persons gaged during the day in handicrafts 
or and de ire to supplement the knowledge gained 
in the workshop or warehouse. The time-table of classes 
is published as a separate pamphlet, and with it a sensible 
letter of advice to students from the principal of the 
institute , Mr. Fras. C. Forth, indicating several .directions 
in which students can assist the staff to secure success 
in the work of the various departments: Arrangements 
have been made for full courses of study in the va rious 
bra nches of science, art, technology, and commercial 
subjects. 

AMONG the advanced lectures on scientific subjects 
a nnounced in connection with the University of London 
to be held during the present session may be mentioned 
a course of eight lectures, by Mr. A. D. Hall, on the 
function of the mineral constituents of the soil in the 
nutrition of plants, be given at the Chelsea Physic 
Garden on dates o be announced later. Mr. J. B. 
L eathes a course of eight lectures on 
October 15 at University phys iological laboratory 
on problems in 11ni a! metabolism. At the same place 
fou r lectures on th construction of diets in health will 
be commenced by r. E. I. Spriggs on November 8. 
Three lectures on the principles of classification will be 
g iven a t University College by Mr. G. A . Boulenger, 
F .R. S. , beginning on October z8, a nd three lectures by 
Mr . J . T. Cunningham on sexual dimorphism, beginning 
on November r8. The University reader in meteorology 
will deliver at the University a course of t welve lectures 
on meteorological organisation and methods of deal
ing with meteorological observation, commencing on 
October 21 . 

THE Electrician for October 1 I contains an interesting 
descr iption of the electrotechnic institute the Technical 
Universrty in K lsruhe ade ,' by Mr. St!t. y P. Smith. 
The. writer des ' es t ge 1 la - equipment of 
the institute b din wh e s ecially designed. for 
the various b n of ineering carried on within 
them, but th des iptiori mainly deals with the electro
technk instit tt i setf. The cost and equipment of this 
building w bet ween 270(ll. and 28ool. , and from the plans 
a nd descri ion ·given there is no doubt that it is ·very 
perfec tly a rranged and fitted up . The genera l idea ·of Jhe 
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curriculum followed is also given, and it will be of interest 
to both engin eers and others to note that the course a t 
Karlsruhe includes politi cal economy and labour· problems . 
There is also a greater tendency in Germany for the 
various branches of engineering to be treated by professors 
who .are also engaged in practical work. On another 
point the institution at Karlsruhe differs from the colleges 
in this country, namely, the students themselves. There 
appear to be no student organisations, and the sociability 
so characteristic of an English college is almost entirely 
wanting. 

SO CIETIES A.ND A.CADE1\JIES. 

LONDON. 

Royal Socie)jt-, JUne 27.-" The Annealing of Cnpper, ''ith 
Special Refetcnce to Dila t a tion." By , Prof. T. Turner 
and D. !\!{:; i.evy. Communicated by Pro'f. J. H. Poynting, 
F.R.S. 

Tk .. authors have employed a special form of extenso
·U< t er, in conjunction with a Le Chateller pyrometer, in 
order to trace the changes in the length oi metaiJic rods 
during the process of annealing, a nd have thus obtained 
continuous curves connecting dilatation and temperature. 
The rods, which were ;\:-inch . in square se£tion and 
35 inches long, were uniformly and regularly heated in a 
g as-fired furn ace. The chief featu re of the apparatus was 
the use of water-cooled copper. tubes for connecting the 
rod with the extensometer, a plug of non-conducting 
ma terial being used to prevent a ny cooling of the end of 
the rod by the water. By this method the whole of the 
rod W'iS in the furnace and uniformly heated, while the 
res t of the system was maintained a t a cons tant tempera
ture . The water-cooled tube attached to one end of the 
rod was firmly clamped , the other being free to move. 
On to this tube was screwed a br ightly polished brass 
disc, against which pressed a finely rounded projection 
attached to the short a rm of a bell-crank lever, which, 
traversing a scale, indicated the expansion of tbe rod. 

The scale was divided into mill imetres, each millimetre 
representing t / I2oo-inch expansion, corresponding to a 
magnification of 48 : I. The suitability and deli cacy of the 
apparatus were ascertained by testing bars of wrought iron 
and steel ; from the former a regula r line was obtained, 
while the latter gave a cu rve showing a m a rked change 
of volume at the critical poi nt (about 690° C.), thus agree

with Le Chatelier's results obtained by an entirely 
dtf'fere'nt method. Hard-dra wn copper bars gave a perfectly 
regular line, similar to tha t obtained with wrought iron; 
annea led copper also g ave a straight line. Experiments 
on rods of brass of different composition, on gun-metal , 
and on phosphor· bronze gave similar results. 

It thus appears that the change from the h ard, elasti c 
condition of worked copper and copper alloys to that of 
extremely soft metal is not accompanied by any alteration 
in length. On the other hand, it is known that allotropic 
changes in an element, such as occur in pure iron at 
about 88o0

, or such chemical constitutional changes as 
occur in iron-carbon alloys at critical temper a tures, are 
accompanied by marked alterations in volume, and the 
authors therefore conclude that the changes brought about 
by mechanical work, or by annealing of worked metals 
produce only internal re-arrangement of the 
molecules, but are of a different order from the chemical 
and physical changes, such as are correctly regarded as 
allotropic. 

" Experiments .611 a New Kathode Da rk Space 
in Helium anA- 'flydrogen. " By F. W. Aston. Com-
municate<L-by Prof. J. H. Poynting, F.R.S. 

Thi,> paper is a description of a new dark space, close 
ug to the kathode and ins ide the Crookes dark space, dis
c6vered by the author while investigating the length of 
the latter phenomenon in helium, and later found to be 
exhibited in a less marked degree in hydrogen. The 
length of the new dark space, which under measurable 
conditions from o-2 mm. to I·O mm . , is almost 
unalfe cted by the pressure of the gas, but varies roughly 
with the inverse square root of the current density. 

Careful observations show that the fall .of potential across 
the new dark space is constant for the same gas under 

NO, I 98 I, VOL. 76] 

all observed conditions, and is in helium 30 volts; in 
hydrogen rs volts. The phenomenon may be accounted 
for by the supposition that the energy required to ionise a 
molecule of helium is a defini te qua ntity, and tha t an 
electron liberated from the surface of the kathode virtually 
at r est must fa ll freely through a definite potenti al in 
order to acquire that energy, so that the new dark space 
may be regarded a s the distance through which the 
electrons fall in order to attain sufficient energy to ionise 
the gas by collision w ith its molecules. 

The intense blackness of the new dark spaGe in pure 
helium bears out th is theory, by which a lso the following 
effect was predicted :-Since the behaviour of electrons 
liberated from molecules of the gas by collisions should 
be the same as that of those derived from the k a thode, 1f 
the ion isa tion just beyond a potential distance from 
kathode o f 30 volts is sufficiently concentrated there will 
be a further maximum of ionisation-a nd therefore of 
light- just beyond a potential distance of 6o volts, another 
beyond 90 volts, a nd so on , each getting less defini te than 
the previous one, so that the light in the Crookes 
spate should be striated in appearance. By suitable adJust
ment of conditions, several successive striations can be 
seen and photogra phed in he lium. Combining the poten
tial differences obtained from the length of the new dark 
space with the accepted values of e and m for the electron, 
the following values of the energy required to ionise and 
the velocity of the ionising electron are obtained :--

Hyrlrogen .r7 x ro-11 ergs 2"25 x 108 em. per sec. 
Helium... 3 ·4 x ro- 11 , 3 '2 x 108 , 

Not the slightest indication o.f the phenomenon has yet 
been observed in any "gas. 

Received July_; _«The Dispersion of Double R efrac
tion in Rela.Jjert to Crystal Structure." By Dr: T. .. 
Haveloclk Communicated by Prof. J. Larmor, Sec. R.S. 

In thts paper the object is to consider to wha t exten·t 
it ?s possible to regard double refraction, whether pro
duced artificially or occurring in natural crystals, as due 
simply to an reolotropic distribution _of similar pa rticles. 
The o rdinary theory of double refraction amounts to 
sidering the medium a s a collection of crystal molecules m 
cubical order all the varieties of dispers ion being postu
lated of . the' single particle; and similarly in 
double refraction, the <eolotropy is assumed to ongmate 
wholly in the \molecule, and to be 
through the quasi-elastic' force under which the poiansar 
tion electrons are supposed to vibrate. On the other hand, 
a theory which confines 'the effect ·,to a, _re-arrangement. of 
the molecules in , space will express the result by a modtfi
cation of the effective electric force operative at each 
particle . From this point of view the author develops a 
theory of the optical properties of a 
blage of isotropic particles. If the mediUm behaves hk:e a 
uniaxal crystal, it is found that the dou_ble. 
equal to the difference between the two pnnCipal mdices,. 
is propor tional to (tt 0 

2
- 1 )' j n 00 where n, is a mea n value 

measuring the refractive index of a ?'edium composed ?f 
the sam,; particles in the same denstty, but arranged m 
simple cubical order. . . . 

This gives a law of dispersiOn of double : e fractiOn, 
provided the dispers ion of the mean 111dex n, 1s . known. 
The formula is applied first to the refract' ?" pro-" 
duced artificially in s imple isotropic medta. Expenmental 
data a re available for the di spersion of the double refrac
tion produced in carbon disulphide by an electric fi eld, and 
these results are found to agree well with the formula 
given above. 

In the case of natural crystals, where the effect is 
larger, the theory indicates that t;he qua ntity 

(n 1
2

- r)- 1 -(n,"- r)-' 
should be independent of the wave-length, n, and n, being 
the ordinarv and extraordinary indices of the crysta l. This 
relation is ·round to hold very well for quartz over a wide 
range , a nd gives in this case the equation 

n,"-n/ =o·oi441(n,'- r)(n2
2

- 1). 

It follows, further , that the double refra ction decreases 
in absolute value with the mea n index n., tha t is, it 
decreases in general with increasing wave-length . This 
is the rule of dispers ion in most actual erystals, but there 
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