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THURSDAY, MAY 16, 1872

EXAMINATIONS IN TECHNOLOGY

N O subject has been more talked about of late

years than Technical Education. No term has
been more vaguely or indefinitely used than this, even in
education, that region of loose definition ; yet it cannot be
doubted that at the present time no subject is of more
vital importance to this country, to enable it to maintain
its manufacturing position, than a general diffusion of
sound technical knowledge—a knowledge, that is, which
rests on a thorough apprehension of the scientific prin-
ciples which lie at the root of the various arts and manu-
facturing processes.

Bacon, in the first of his “ General Aphorisms for In-
terpreting Nature and Extending the Empire of Man
over Creation,” says :(—‘ Man, who is the servant and
interpreter of Nature, can act and understand no further
than he has, either in operation or in contemplation,
observed of the method and order of Nature.” And he
proceeds, “ neither the hand without instruments, nor the
unassisted understanding, can do much ; they both require
helps, the understanding no less than the hand, to fit them
for business. The knowledge and power of man are
coincident ; for whilst ignorant of causes he can produce
no effects, nor is Nature to be conquered butby submission.
And that which in speculation stands for the cause, is
what in practice stands for the rule.” The men of science
of our day are not open to Bacon’s rebuke to the mathe-
matician, the physician, and the chemist of his day, that
they were concerned in the works of Nature, but all of
them superficially and to little purpose. Day by day sees
them conquering Nature by submission. Are thethousands
engaged in our manufacturing industries capable of taking
advantage of their conquests? How painfully true with re-
spect to them still are his words, written some 250 years
ago, “ The works hitherto discovered are owing rather to
accident and trial than to the sciences.”

Playfair remarks on this, “ One of the considerations
which appear to have impressed Bacon’s mind most
forcibly was the vagueness and uncertainty of all the
physical speculations existing in his time, and the
entire want of connection betwecen the Sciences and the
Arts.” The vagueness and uncertainty of physical specu-
lation is rapidly clearing away. Is the connection be-
tween the Sciences and the Arts as rapidly being
cemented ? We fear not. The world has become imbued
with the truth of Bacon’s saying, that “in works men can
do no more than put natural bodies together and take
them asunder; all the rest is performed by the internal
operations of Nature.” But how little is the order of
Nature which should regulate this putting together and

taking asunder understood in our workshops ! How much
is trusted to trial and error! How little is the store of
knowledge accumulated by our men of science drawn
upon ! How great is the waste of our resources !
We therefore hail with satisfaction a scheme of techno-
logical examinations proposed by Captain Donnelly, R.E.,
which the Society of Arts has adopted on the recommen-
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dation of an able committee of scientific and professional
men to whom it was referred, and which it appears, from
a paper lately issued, the Society intends to carry out if
the requisite support be forthcoming.

The proposal of Captain Donnelly is briefly that
every year the Society of Arts should arringe for the
examination in the science and technology of certain arts
and manufactures. A committee qualified to advise on
the subject is to prepare a syllabus of the examination
in each branch of industry. It is an instruction to them
“ that it is essential that the candidate should possess, on
the one hand, such an elementary knowledge, at least of
science, as will prove that he understands the scientific
principles of which his art is an application ; and, on the
other hand, such a knowledge of the application of those
principles in his trade, as will show that he is practically
conversant with the various processes and manipulations
of the factory or workshop. The theoretical knowledge
must not be a mere ‘cram’ of empirical dicta, nor the
practical knowledge a mere committal to memory of de-
scriptions of manufactures picked up from text-books.”
This instruction shows that the technology which it is
proposed to cultivate by means of these examinations is
thoroughly sound.

The requirements from a candidate fall naturally under
three heads. We have first those branches of abstract
science which are involved in the special industry under
consideration ; secondly, the special applications of those
abstract or general sciences to that industry ; and lastly,
a practical knowledge of the machinery, processes, and
manipulation.

The examinations of the Science and Art Department,
which are now held pretty generally in all parts of the
kingdom, and which can be extended to any place which
desires to avail itself of them, by the simple process of
forming a local committee of superintendence, provide
the ready means of testing the candidates’ knowledge of
any branches of general science. It is only necessary
then to determine what branches of science are the foun-
dation of the technology of any industry, and to specify
the examination which the candidate shall pass for each
grade of certificate. The Society of Arts, working in con-
cert with the Science and Art Department, proposes to
avail itself therefore of these examinations to determine
the candidate’s knowledge of pure science.

As respects the technology or special applications of
general science, the committee will prepare a syllabus
for each industry. And the examination in these
matters will also be conducted by means of the local
committees after the general science examinations, the
papers of questions being prepared by special exa-
miners, to whom the answers will be submitted. Finally,
the candidate’s practical knowledge will be ascertained
by a return of his employment in the factory or work-
shop, giving his rate of wages, &c., certified by his
employer, somewhat in the form of the return required
from candidates for Whitworth Scholarships. No more
reliable criterion of a candidate’s practical knowledge
could be afforded than this. Itisin the workshop, and
in the workshop alone, that a true practical education
can be obtained. It isa great advantage that this scheme
wholly avoids running counter to the just susceptibilities
of our manufacturers on this cardinal doctrine, and pro-
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poses simply to strengthen and ennoble this practical
education by combining it with sound scientific instruc-
tion. The whole machinery of the examination is simple,
effective, and, by means of local co-operation—a machinery
which already exists—readily applicable, at small cost, to
all parts of the kingdom.

The examinations are to be adapted to three grades of
certificates : an elementary, or ¢“ Workman’s ” certificate ;
an advanced, or “Foreman’s” certificate ; and an honours,
or “ Manager's ” certificate.

No syllabus has yet been issued, but we have seen the
syllabus for paper manufacture, which, though not finally
adopted by the committee, is in a forward state. How
many candidates will come up to the mark? We fear
but few. There is no use shutting our eyes to the fact.
Among manufacturers how many are there who could
pass a fair examination in the Science and Technology of
their trade? And yet the committee have not pitched
their standard too high. One great benefit—if no other
—will be conferred by these committees. They will show
at least what ought to be known.

As a commencement, Captain Donnelly proposes that
those industries should be taken for examination which
form the subjects of the Annual International Exhibitions,
and that the Royal Commissioners for the Exhibi-
tion of 1851 should be asked to provide the requisite
funds. The committee endorse Captain Donnelly’s
view, and think that the Council of the Society of
Arts “may find it advantageous to include those
Arts and Manufactures.” We trust that it may be
found practicable to include annually many more, and
that this important movement will not be left to depend
on the Annual Exhibitions alone, however ready the Com-
missioners may be to support it. It is for the manufac-
turers of this ountry, for the City Companies, and the
large towns, whose very existence depends on their
manufacturing supremacy, to come forward and aid this
important work, and do for their several industries what
Sir Joseph Whitworth has done for mechanical engineer-
ing by his noble endowment.

By this means a_stimulus will be given to the extension
of scientific instruction ; an aim and organisation afforded
of which it stands in much need ; and adecided step taken
to re-establish our manufacturing supremacy, which, in
consequence of the superior educational position of our
continental rivals, is now trembling in the balance.

WATTS'S DICTIONARY OF CHEMISTRY

A Dictionary of Chemistry. By Henry Watts, F.R.S,,
B.A,, &c. Supplement. (Longmans, Green, and Co.,
London, 1872.)

ENGLISH chemists will hail with gladness the ap-

pearance of the supplemental volume to “ Watts’s
Dictionary.” It was evident almost before the completion
of the last volume of the original work, that a supplemen-
tary volume would be required very shortly. In these
days of progress chemical books are quickly left behind,
and it needs energetic measures for our literature to keep
pace with fresh chemical discoveries. Chemistry has
much to be thankful for at the hands of Mr. Watts. The

present volume brings up our knowledge to the end of
1869, and also includes several additions, corrections, &c.,
which have appeared in 1870 and 1871. The scope of
this volume is, as in former volumes, sufficiently wide ;
the contents are not entirely confined to chemistry, but
include articles on electricity, heat, light, &c. The con-
nection between these subjects and chemistry is so close
that no book would be perfect which did not enter into
and explain some of the effects caused by these forces,
The plan of “ Watts’s Dictionary ” is too well known to
require any comment. The present volume is strictly a
continuation of the former ones; and, as time rolls on, other
supplemental volumes will be required to make this record
of chemical history complete. As it is, we now possess
in “ Watts’s Dictionary ” a complete account of chemical
discovery up to the end of 1869 ; and in the abstracts of
foreign papers published by the Chemical Society we
have a contemporaneous record of all new facts, beginning,
however, with the year 1871. It is, perhaps, unfortunate
either that Mr. Watts did not bring out his Supplement
one year later, or that the Chemical Society did not com-
mence their extremely valuable work one year earlier.
At the present time, therefore, we have one year to a
certain extent unrepresented. We have, however, gained
a great step ; instead of having to wait two or three years
for the appearance of the ¢ Jahresbericht,” we have now
the abstracts of foreign papers a month or so after their
publication. It is worthy of remark that Mr. Watts’s
dictionary has outstripped the  Jahresbericht.” the third
volume of which, for 1869, has not yet appeared. The
author has fortunately succeeded in ob*aining the assist-
ance of some of the former contributors to his work, thus
Prof. C. G. Foster contributes two very clear articles on
recent discoveries in electricity and heat, whilst Prof.
Roscoe has written the articles on “ Light and on Spectrum
Analysis,” which give a very excellent 7ésumé of the work
done in these branches of science, and which, perhaps,
might have been lengthened with advantage. The article
on ‘ Proteids” is written by Prof. M. Foster, whose name
is a sufficient guarantee for its excellence. Dr. Paul and
Mr. Wanklyn have also contributed to the Supplement, the
latter having written on acetic cther (in part), on butyl
alcohols, &c. The only possible objection to this outside
help is that,in some instances, undue prominence may
be given to certain of the author’s theories or remarks,
to the comparative overlooking or slighting of the
work of other chemists. We must not, however, omit to
speak in the highest terms of many of the articles contri-
buted by Mr. Watts himself, such as the extremely clear
and succinct account of the aromatic series as explained
by Kékul¢’s hypothesis, the article “ On Atomicity,”
and many others too numerous to mention. We cannot
give the volume greater praise than by saying it is quite
equal to the former productions of the author. Since the
publication of the last volume, the chemistry of the
aromatic series seems to have usurped the principal
attention of chemists, as we find by long articles on
benzine, on its derivatives and homologues, no less than
forty-five pages being thus occupied ; then again the sub-
stitution derivatives of benzoic acid and of phenol occupy
a considerable space. Another subject which seems to
have attracted a considerable amount of attention, and to
have yielded very interesting results, is that of the alcohol
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cyanides and nitriles. An article on inorganic analysis,
by Bunsen’s flame reactions, will be found of great interest,
and will repay a considerable study. In fact, the whole
volume is most complete, and must be looked on with
great satisfaction. A. P

OUR BOOK SHELF

Index der Petrographie und Stratigraphic der Schiweiz
und threr Umgebungen. Von B. Studer, Professor der
Geologie. Pp. 272, (Bern: K. Schmid. London:
Williams and Norgate )

TWENTY years having elapsed since the publication of the
“ Geologie der Schweiz,” Prof. Studer thinks that some
new account of the geology of his country cannot be
deemed superfluous. Since the date of that work nume-
rous separate volumes, papers, maps, &c., relating to the
geology of Switzerland have appeared. Many of these,
however, are difficult of access, and not a few have been
to all intents and purposes lost sight of. As a conse-
quence of this, it is cxceedingly difficult or even impos-
sible for the student of Swiss geology to find out what
has been written. This is easily understood when we re-
member that Switzerland has been a favourite field of
study with geologists of all nations, and that descriptions
of her rock-masses and formations are to be met with
in the publications of almost every scientific society in
Europe. Prof. Studer complains, and not without reason,
that many of the names of rock-divisions and formations
are derived from little obscure outlying places, for which
we look in vain on the best maps, or from fossils which
are familiar to only a few adepts, and that the same rock
or formation, as the case may be, is known by different
names in different regions,thus giving rise in the student’s
mind to confusion worse confounded. This index (the
preparation of which must have cost its author a world of
labour) will smooth the way to learners, and will, we are
persuaded, be of scarcely less value to professors them-
selves. Petrological and stratigraphical synonyms are
clearly explained, and the equivalents of the Swiss rocks
met with in adjoining countries are given. The index is
arranged alphabefically, and the list of “articles” leaves
nothing to be desired. The descriptions are short, clear,
concise, and at the same time comprehensive, those
which relate specially to Swiss geology being of course
the fullest. The author modestly says that his index
makes no pretensions to be a text-book, and refers his
readers for greater details to the works of Naumann,
Zirkel, Senft, Cotta, &c. ; yet we think that the very ab-
sence of minute details will be one of its chief recom-
mendations to the geologist, who can always turn to the
text-books and other sources when he feels inclined, for
the index literally bristles with references. A long list of
localities is added, by consulting which we are referred to
the various articles in which they are mentioned. Thus,
with a good map and Prof. Studer’s index before him, one
may gather a very clear conception of Swiss geology.
The book is not bulky, and will be an invaluable com-
panion to any geologist who thinks of trying his hammer
in the “playground of Europe.” J. G.

Onthe Early Stages of an Ascidian (Cynthia pyriformis).
By Edward S. Morse, Ph.D. (Boston : 1871.)

IN this communication, reprinted from the Proceedings of
the Boston Society of Natural History, Dr. Morse gives
an account of his examination of the tadpole-like larva
of a sessile Tunicate at Eastport, Maine, in July 1870.
He confirms the statements of Kowalewsky and Kupffer,
and describes ‘“a remarkable structure in the caudal fin,
which vividly recalled the fine diverging rays seen in the
embryo fish., These rays were exceedingly delicate,

though plainly marked. They ran off nearly parallel to
the longitudinal axis of the tail, and were confined to the
last five segments.” This observation, if confirmed, will
be of importance ; it points rather to general piscine affi-
nities in the Tunicata than to their special connection
with Amplhiovus. We are glad to see that Dr. Morse is
alive to the danger of mistaking the effects of preserving
fluids for natural appearances in microscopic specimens.
Some neat figures 1llustrate the paper, which we hope is
only the beginning of more complete investigation of this
decply interesting subject by the writer.

LETTERS TO THE EDITOR

(Tke Editor does not hold himself responsible for opinions expressed
by his ccrrespondents,  No notice is taken of anonymous
communications.)

Magnetism in Copper Slags

O~ examining the magnetic properties of some ores and
minerals, I observed that a specimen of ore furnace slag from
copper smelting was strongly polar magretic.

Being surprised at this phenomenon, I mentioned it to Dr.
Percy, Professor of Metallurgy at the Royal School of Mines,
who kindly gave me permission to examine some of his slags,
and also some of those exhibited in the Geological Museum.

I examined several specimens of ore furnace slags, and found
they were a'l more or less magnetic and strongly polar ; this even
extended to some very small pieces the size of a pea. Most of
these were of the ordinary kind, and of a porphyritic appearance,
from the pieces of white quartz imbedded in their mass.

One specimen was of a vitreous character. This was not so
strongly magnetic as the ordinary kind.

Metal slags from the second fusion.—Those examined were
polar magnetic. They were Museum specimens, beautifully
crystallised ; the magnetic properties were distinct throughout
the mass, though more feeble than in the ore slags.

Roaster slags from the third fusion.—1 examined two speci-
mens of this class ; both were polar magnetic, but the magnetism
was confined to a few points, and was not developed in the
whole mass, resembling the consequent points in magnetism. : 4

'finery slags.—1 examined one specimen ; it was very feebly
magnetic, though not polar, and the magnetism was confined to
a few poiants in the mass.

In the analysis of copper slags, the iron present is always esti-
mated as protoxide in combination with silica, forming a silicate
of protoxide of iron.  Unless this silicate is magnetic, it is diffi-
cult to understand how the whole of the iron is thus combined.
Further analysis must decide this point,

Epymunp F: MonDY

The Volcanoes of Central France

GEOLOGISTS state that the volcanoes of Auvergne have not
been in action in historic times (see Lyell, last ed., p. 479 ; also
Jukes and Geikie, p. 354). I find, however, that the Rogation
Days were appointed by Mamercus, Bishop of Vienne, in Gaul,
about A.D. 460, for the purpose of chanting litanies to stay the
volcanic eruptions which were then devastating his diocese (see
Robertson’s ** Hist. Ch. Church,” 4th ed., vol. i. p. 589 ; also
“ Proctor on Book of Common Prayer,” note, page 251.)

Youghal, Co. Cork, May 13 W J. GREEN

The Eruption of Vesuvius in 1855

It has occurred to me that, at the present moment, the sub-
joined extract from the travelling notes of my husband, the late
Dr. Marshall Hall, might be thought worthy of insertion in your
valuable periodical. We happened to be at Naples when the
eruption of Vesuvius in May 1855 occurred, of which the
following gives some description :—

‘*“During five years Vesuvius had remained in a state of in-
activity, when, on May 1, 1855, indications of an eruption mani-
fested themselves.

“Early on the moming of the 1st smoke and fire appeared,
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occupying a point on the north-west side of the mountain, and
red-hot lava began to flow down the Atrio del Cavallo.

“ On May 2 we all left our hotel at a quarter-past 5 p.M. for
Vesuvius, driving up to the Hermiage, and then walking about
a mile to the incandescent stream,

““ The distant view presented a zig-zig line of fire. As we
approached we saw the movement of this stream of lava ; in
some points solid misses were turnel over and moved down-
wards; in others, bright points occurred where some tree or
other combustible was inflimed. Nothing could be more
splendid. It was a river of fire from fifty to on= hundred yards
in breadth.

“We had seen the Falls of Niagara and the glaciers of the
Alps, all of a stupeadous beauty ; but this was sublime and
fearful.

‘“ The lava on which wa stood, near this stream? was warm
and on raising a portion the substratum was red-hot. Was it
quite safe to be there?

‘¢ The view was magnificent, and our position possessed quite
sufficient of the fearful to make it sublime : a scene of moving
molten masses of liquid fire.

‘“The stream issued, not from the summit of the mountain,
as heretofore, but from its north-western side, on which seven
apertures existed, From the highest of these a burst of fire took
place upwards from time to time.

¢ The strcam seems to issue in a viscid half-liquid state, whilst
its surface, and especially its edges, co'd by contact with the
atmosphere, become solid, forming a channel and floating or
rolling masses. The lava remains long incandescent, even when
it has become s»olid, being a bad coaductor of heat. On the
same principle the masses of consolidated lava are formed in
minor masses, giving to the general mass of surface the most
irregular forms, frequently with sharp and prominent edges and
projections. Even when these masses are the smallest, it is
difficult and even dangcrous to walk upon them.

“On Saturday, May 5, I ascended to the summit with Dr.
Bishop and my son. From the great crater at the summit there
issued much smoke, consisting chiefly of sulphurous acid gas.
This proved extremely irritating to the nostrils and broachia,
inducing sneezing and coughing. Three openings existed near
together along the edge of the crater at the very summit, which
emitted a similar vapour. At points considerably lower, three
larger ogenings were formed on the north side of the cone, from
which immense quantities of smoke issued, mingled with fire,
differing somewhat in colour, and depositing sulphur of a light
green, orange, and bright yellow colour. At a distance the
green sulphur, spread over ancient lava, was mistaken, even by
our guide, for vegetation, but proved to be sulphur on a nearer
examination.

‘¢ Below the third of these larger openings there was a cascade
of red-hot lava from the edge of a precipice, of immense dimen-
sions, presenting a sublime fall of liquid fire.

‘¢ Along this part of the cone masses of stone continually
rolled down the slope, dislodged by the movement of the cone
(for none were ejected), which some of our party felt distinctly.

‘¢ Below the fall the lava proceeded in a continuous stream,
consisting partly of flowing, partly of rolling masses, pursuing
an irregular course downwards in the Atrio del Cavallo, in one
place dividing into two, in others taking a zig-zag turn. From
its surface a dense smoke arose generally, but in some places the
existence and combustion of a tree gave a bright blaze of light.

¢“ The surface of some par.s of the lava stream had already
cooled and consolidated sufficiently to admit of our walking over
it. This surface was crisp and wave-like, and in some parts
sounded hollow when struck with our staffs.

“ We picked up one specimen of porous lava, in a crevice of
which a fly of considerable size was imprisoned, a miniature
picture of Herculaneum or Pompeii. Our boots were torn to
tatters.” CHARLOTTE HaALL

Brighton, May 10

Earthquakes and Permanent Magnets

IN a notice by Dr. A. B. Meyer in No. 116, vol. v. of
NATURE, respecting earthquakes in the Island of Celebes,
he states that the often-repeated story of the keepers of
permanent magnets detaching themselves, and falling at the
moment of an earthquake shock, was never verified in his ex-.
perience. If I remember rightly, this peculiar action was first
mentioned by a Frenchman living on the west coast of South
America, and much doubted by many at the time. It is not

likely that there is any difference between the effect of an Ameri-
can and an Asiatic earthquake on the magnet, if any such exists;
but I must state, in corroboration of Dr. Meyer's note, that I
have had a permanent magnet and keeper suspended in my study
for many years, expressly for the purpose of testing this matter,
and on no occasion of an earthquake has the keeper fallen from
the magnet, not even in the terrific eaithquake of 1863, which
was so destructive to the city of Manila and the neighbouring
provinces.

The terrestrial disturbances still continue in the Philippines,
and almost every post bring: us intelligence of earthquakes in
the provinces. More his occurred lately : an eruption of the
Mayou, a magnificient volcano in the provincz of Albay, un-
accompanied, however, by any serious disasters. As [ have already
mentioned .m my notice of the new volcano which suddenly
broke out in the island of Camignin,” the past year has been re-
markable for the great number of earthquakes throughout the
Archipelago, especially in the great island of Miadanao, where
the new military colony oa the great river suffered greatly.

Manila W. W. Woon

The Australian Eclipse Expedition

IN your number of NATURE for December 7, 1871, it is stated,
in regard to the Eclipse Expedition, that ¢ notwithstanding tha
supineness displayed by the other Australian colonies, it was still
hoped that the Government of Victoria would render such pecu-
niary assistance as would make it possible for the Expedition to
set out with some chance of success in obtaining results of scien-
tific value.”

Now, while giving all honour to the Royal Society of Victoria
for originating and carrying out the expedition, it is only bare
Justice to the colonies of New South Wales aad Queensland to
state that, but for the liberal way in which they responded to
the cause of science, there would have been no Eclipse Expedi-
tion here. No steamer could be obtained in Victoria within
the means of the Royal Society, and, at the instance of the
Government of New South Wales, who were moved by their
astronomer, the Government of Queensland lent a steamer and
contributed 115/. in money ; while the Government of New
South Wales contributed 330/. to the funds of the Royal Society
of Victoria for the Eclipse Expedition, and upwards of 130/,
towards the expense of steamer and their own observing party,
besidessending Lieut. Gowlland, without whose aid in navigating
the ship in those dangerous waters, the ship would not have been
lent, and there would have been no Expedition here.

A SYDNEY MEMBER OF THE EcLIPSE EXPEDITION

Sydney, March 25

*+* Our information was derived from correspondents in Aus-
tralir.  We gladly notify the correction, and give the Govern-
ments of Queensland and New South Wales their due.—ED.
NATURE.

Waterspouts in the Fen-land

THE letter of Mr.Gray on a waterspout observed by him on
the river Ebwy, which appeared in your number for April 23,
vividly recalled a similar case which has come under my notice
in the Fen-land.

During the summer of 1870, while in Deeping Fen on a day
when the wind was blowing in gusts, carrying the dry powdery
peat-dust in clouds before 1t, I observed a whirling column of
dust advancing towards me. It was like those smaller pillars so
frequently seen in the streets of a town on such a day, but was
considerably larger, being from 15 to 20 feet in height.” When it
was first seen it was advancing from the far side of a ground, as
the unenclosed fields are called, towards me at the rate of about
six miles an hour, and was distant some five hundred yards. It
moved with an unsteady staggering motion, accompanied with a
rushing noise. I stayed to watch it cross a dyke about 1 5 feet
wide, which ran directly across its path. The smaller dykes it
seemed to cross without affecting them, but on reaching the one
in question it whisked the water up into a waterspout some 10 feet
hgh with a gurgling hissing sound, and steering directly across
the dyke burst on reaching the opposite shore, projecting a con-
siderable quantity of water upon the land. This effort seemed
to spend its force, for the dust-column resumed on the opposite

* In some accounts of this phcnomenon, the island of Camiguin on the
coast of Mindanao, has been confounded with another island of the same
name in the Bataanes, to the north of Luzon.
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land was but small in proportion, and after swaying about for a
few yards, died away.

I have been informed of similar cases in this district, but the
above is the only instance in which I observed a waterspout
myself. SYDNEY B. J. SKERTCHLY

H.M. Geological Survey, Wisbech, May 2.

The Geologists’ Association at Watford

IN the notice in your last number of the excursion of the
Geologists’ Association to Watford there is a slight error which
perhaps I may be permitted to correct.

The sections of the Woolwich and Reading Series which were
examined are at Watford Heath Kiln and at Bushey Kiln (»o¢
Bushey Heath), and the formation, although varying very much
in the short distance (scarcely a mile) that these places are apart,
is at each place represented by beds of clay, sand, and pebbles.
The pebble beds are, however, better seen at the latter than at
the former place. Joun HoPKINSON

Temperature of Hill and Valley

IN NATURE of May 2, page 19, there is an interesting report
of a paper by Mr. Dines ‘‘ On the Temperature of Hill and
Valley,” showing that (to use Mr. Gaster’s words in the discus-
sion) “* the air is colder on the top of the hill than in the valley,
by day, when the sun is shining, and warmer at night when it is
not shining.” This appears anomalous at first sight, but I
believe it has long been known, and it is easily exp’ained. The
temperature of the hill top is not produced where it is observed.
As Mr. Glaisher stated in the same discussion, the higher we go
in a ba'loon the less is the range of temperature ; and the tem-
perature at the top of a hill which is at all isolated, or even steep
on one side, approximates to that observed in a balloon at the
same absolute height.

The reason why temperature has a less range in the higher
atmospheric strata, is that the earth has very much more power of
both absorbing and radiating heat than the molecules of air, and
consequently heats more rapidly in the daytime and cools more
rapidly at night. The temperature of air at the surface of the
earth is determined much more by the absorption and radiation
of the earth than by its own.

The truth of this view is shown by the fact that the law is
quite d