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our scientific terms. In the expression actinism and radiant qeat, 
the cause has been mixed up with the effect. To be consistent, 
given one class of bodies the rays falling on it should be 
.called actinic rays; whilst, given another, they should be called 
heat rays. 

In 1840 Dr. F. W. Draper, of New York, clearly pointed 
out the identity in quality (if I may so call it) of the light, heat, 
and actinic rays, and that identity, I hold, has confirmed 
more than once . by recent investigators. I speak, perhaps, 
somewhat strongly on this point as no one knows better than 
myself ·the immeasurable mischief which a wrong definition 
causes in the progress of a scientifi c education, Men matured 
in Ecience can aftord to use any definition since they can care
fully guard it by mental reservations as to what they really 
understand by it ; but I hold it as a misfortune of no mean 
order that definitions, which are not so exact as our present 
state of knowledge can make them1 should be given to the 
uninitiated whose reasoning powers must at the outset be feeble, 
A definition containing but half a truth must of necessity lead a 
student of science to a wrong conclusion at some time or 
another. If our writers of text-books could bat be persuaded to 
write as they believe in this matter, and as some have written 
(for instance, Clerk Maxwell), we should have fewer mistakes 
made in explaining the ordinary phenomena met with in daily 
life. . 

I think I have now explained what · I meant when the answer 
was given, " There are no such things as heat rays : " a source 
of energy may be darkly hot as was the kettle, some of the energy 
radiating from it was expended in heating bodies round i.t, but 
that portion which radiated through the holes perforated m the 
card and which struck the plate was, at all events, partially 
expended in converting the silver bromide into the sub· bromide. 

In the course of these lectures, which I now finish, it has 
been my endeavour to show you the principles on which experi
ment in the infra-red region has been carried out, and also to 
point out the necessity for further work of no light kind in this 
part of the spectrum. The preceding lectures will also have 
shown you that work is required to investigate the visible 
part of the spectrum, and also in the observation of the various 
phenomena presenting themselves on the solar surface which 
must of necessity react upon our earth. It has been ignorantly 
said that the study of solar physics will be exhausted in ten or 
twelve years, but from what you have heard my colleagues tell 
you it will surely last our lifetime. If I live till the exhaustion 
takes place, my allotted threescore and ten years will, I should 
say, be greatly overstepped. I prophesy, though it can hardly 
with decency be called a prophecy, that many generations will 
pass away before all is known of the exact relationship between 
so-la.r and tenestrial phenomena. WhaL we do kll()w already 
is hardly the alphabet of the language in which the. S\111 addresses 
us; and until that alphabet is mastered _the whole story that he 
would tell us must remain undeciphered. 

MORPHOLOGY OF THE TEMNOPLEURID£ 
THE following is an abstract of a communication read before 
· the Linnean Society, Dec. 15, 1881 :-TheTemnopleuridre, a 
sub·family of oligo pores, are remarkable for their sutural grooves 
and depressions at the angles of the plates. The author ex
amined the grooves and depressions or· pits in Salmacis sulcata, 
Agass, and found that these' last are into the test as 
flask shaped cavities sometimes continuous at. their bases 
are dose to the inside of the test, but do not perforate. Th1s iS 
the caS'e in the median vertical sutures of the interradium and 
ambulacrum. Between the interradium and the poriferous plates 
of the ambulacrn are numerous pits in vertical series which are 
the ends of cylinders closed and often curved within. Altogether 
.the undermining is considerable. The grooves over the .sutural 
margins are losses to the thickness of the test. The edges of the 
contiguous plates are sutured together, by a multitude of knobs 
and sockets 1fh of an inch in diameter visible with a hand 
lens. In the vertical sutures there is an alternate development 
of knobs and sockets on each plate corresponding to a similar 
development on the opposed plates. Between the horizontal 
plate edges are sutures remarkable in their distinctness and posi· 
tion. The apical euges of the interradial plates have multitudes 
of sockets and the actina! edges, knobs : whilst the apical edges 
of the a.mbulacral plates have knobs and the actina! have sockets. 
The ambulacra, on their interradial edge have nothing but knobs 
.and the interradial plates corresponding sockets, so that a great 

series of knobs and socket "dowelling" prevails. Tmtnofourus 
torematicus, Agass., gave similar results modified by the great 
development of the grooves and the young form was shown to 
differ from the adult, and to have rows .of knobs and sockets, 
and barely penetrating pits. The armngement in Sa/mads 
bicolor and Amblypneustes ovum was considered. The pits have 
an importance for they increase the superficies of the derm and 
near the peristome, as indicated by Loven, they contain Splueridia. 

The paucity of knowledge respecting the union of the 
of the Echinoidea was noticed and the nature of the suturing of 
Echinus and Diadema was explained, the first resembling part 
of that of a young Temnopleurus, but it was without knobs and 
sockets. The author concluded by separating the Temno· 
pleuridre into two divicions, those with pits and those with 
grooves without pits. The last are the oldest in time and 
resemble young modern forms which subsequently develop pits. 
He reduced the number of genera considerably. 

P.M. DuNCAN 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

WE are glad to learn that the number •of students who have 
entered the Chemical Laboratory of Firth College, Sheffield, 
this session, has been so great, that the present accommodation 
has been quite insufficient. The Council, therefore, decided at 
their last meeting .to erect working benches for sixteen more 
students. The University of Edinburgh have recently recog· 
nised Dr. Carnelly, Professor of Chemistry in Firth College, as 
a Teacher of Medicine in Sheffield, whose lect11res on Che
mistry, and course of instruction in Practical Chemistry shall 
qualify for graduates in Medicine in that University. The 
lectures on Chemistry and Laboratory Practice at Firth College 
have also been recognised by the Royal College of Surgeons and 
the R oyal College of Physicians. 
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