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THURSDA Y, AUGUST 4, 1870 exceptions, there are no mechanics’ institutions or mutual 

ws} improvement Societies in Lancashire in which any elemen- 

. tary instruction in Physics (Natural Philosophy or Me- THE SCIENCE AND ART DEPARTMENT yee ysics ( apy 
. . chanics) is given, and the county of Cheshire does not 

, ‘HE Report of the Science and Art Department just . . ; . 
. . . present one instance in which these matters receive atten- 
issued is a document of such vast importance to all | (. se yy 

. . . . tion in similar s)cieties., 
interested in Science or Education, that we take the first 5 “tant . . ; . . The essential! point of the system which the department 
opportunity of saying something upon it. The work ; a LL: . 

. ; . ; . has organised to reach this terrible state of things, is that 
which has bzen done in Science by this Department is so | . ; oo: 

; oa it pays simply for results with a preliminary test ex- 
little known, however, that it is necessary to preface our ae . .; 

; ; . . amination of teachers,—the Honours examinationenabling 
account of this year’s report by a brief history of what . ; . . 

. . teachers to show high qualifications if they possess them. 
has been attempted, and accomplished, in former years. ; ; og. . 

And the aim has been to enlist all kinds of persons resi- 
In 1853 the Board of Trade proposed to extend a ge ss 

way dent in different localitics —sometimes the teachers of the 
system of encouragement, similar to that already com- ; ' . ; 

: ss ._,. | ordinary day schools, at other times workmen who had an 
menced in the Department of Practical Art, to local insti- . . . . . 

. ; : aptitude for teaching—to commence science instruction, 
tutions of Practical Science,and the Treasury at once wrote . : . . ; 

oy . . . and it looxs very much as if this plan has met the diffi- 
one of their ciassical minutes, in which they expressed ; a 

cone 9 . culty. It has permitted small beginnings by persons 
the concurrence of “ Miy Lords” gencrally, in the plans ant with a locality when outsiders could h had 

proposed by the President of the Board of Trade, “as neice h * fd ne anything. n feck t ave kt 
_ i thi 

the most effectual means of giving effect to the recom- nett i 4 ance tt he ° fat bee. or sumaclent Ms nef to 

mendation of Her Majesty at the opening of the Session, ane ht a 4 haw b a aid fone enort, 
with a view to the advancement of Practical Science.” and’ as suchas succeeded and das ocen paid tor. 

,; . ys . So much for a general historical sketch of the modus 
Experiments were tried in the way of Science—or i of the Department: let us now come to tl 

. : . . ae 1 r ; C Ww 
Trade and Navigation—Schools at Aberdeen, Birming- operas . and vo evidence of a ower at ° lL "hi . 

. . J y a f-- PCY WOrkK 
ham, Bristol, Leeds, Newcastle-on-Tyne, Poplar, Green’s “he ton h ona rement. will i bn ed or aden ? 

7 ; rage ul in tim ‘S, 
Sailor’s Home, Stoke, Truro, Wigan, Wandsworth, and Th eeeche © » a 18< , were repres nied he ers 

. ; n 100ls 2 2 
other places. Most of these experiments failed after a ° 1 © Senoo! 1959 presenre y F20 
short time schoo's with 5,479 pupils in 1865, and by 779 schools 

° . a . 34,2 upils in the present year. Her 
In June 1859 the minute which is the foundation of the and _ 83 i i tabular lon - ) lere are the 

present system of aid passed, but this minute has been generat resulls : 
greatly modified from time to time and greatly enlarged. | 1863. | 1869. | 1870. 

The plan pursued before 1859 fullowed, more or less, Number of Schools under Teach" | 
the analogy of the elementary school system. That is | ersexammed . . . . . ‘} 300 523 799 
to say, a trained teacher was sent where a committee was Number Mt ankwiduals same] 50. | 1489 7200 
formed, a certain salary guaranteed for a year or two, and | __ instruction in Classes under 

. . . ) Certificated Teachers . . .| 15,010 | 24,865 34,283 
soon. This kind of encouragement, however, failed. The | Number of the above who came | 

; . up for examination . . . .| 6,875 | 12,988 (about) 17,000 requirement of the country was not only teachers to teach | yee amined. in addition. 8 7 
but people who wished to learn. After a short time teachers to the above who were not inj 

h Schools under Certificated 
exhausted the guarantee and the schools were broken up. Teachers. . . . 2 ee, 217 246 | (about) 700 

. . . —_—— | —__ 
The state of the country as respects science Instruction | ni mber of Papers worked in :— —_ 

for artisans at this time (eleven years ago) is well described | Subject. | 
by Dr. Hud . letter tl itt to the Ed : 1. Practical, Plane, and Solid y Dr. Hudson in a letter then written to the Education Geomeiry . . . . «| 1,337 | 2,638 3,359 
Department. In Lancashire and Cheshire, he says, there 2, Machine Construction and 

: : : . og Drawing . . . - . 1,671 2,487 3,656 
was no instruction in chemistry, except in “‘ small classes 3. Building Construction . 1,185 | 1,498 | 2,631 
chiefly for mutual improvement in elementary chemistry, 3 (alternative) Naval Ary 12 | 30 
and conducted without the aid of efficient teachers, which 4. Elementary Mathematics! 1,390 2,329) Jase LIT RI i. 34837 

. . . ; ; 3 2 . to 

are In operation at Ballington, Hyde, Staleybridge, Stock- 5. Higher mathematics 7 33 8 VL&VIL “50 
port, and Burnley. In Yorkshire, the only night schools . Annie Slechonien’® | 383 029 $30 
affording instruction in chemistry are at Bradford, Halifax 8. Acoustics, Lightand Heat] 769 | _ 1,352 | 2,027 

> ? g. Magnetism and Electri- 
Huddersfield, Leeds, and Selby. city. . . . « « «| 1,038] 2,509 2,613 

‘“ : . ‘ 10. Inorganic Chemistry . . 664] 21 6: No instruction whatever 1S afforded at any Me- tr, Organic Chemistry. . | 123 3 ed 
chanics’ Institute in Yorkshire, Lancashire, or Cheshire ; 12, Geology . . . . . «| 309 619 1,69 

. . 1s 13. Mineralogy . ... . 38 67 63 
and mineralogy, as applied to mining, has only been 14. Animal Physiology. . .| 1,182] 2,227 33705 

' ; : . 15. Zoology. . ..... 298 recently added to the programme of class instruction in 16, Vegetable Anatomy and 9 303 114 
one single society—the Wigan Mechanics’ Institution.” Physiology. . . . 4, 112 144 400 

« - . . 17. Systematic and Economic 
In the whole district of Lancashire and Yorkshire, ex- Botany... .. . 73 go 140 

tending from sea to sea, there is no adult school or | 78 jyincplesof Mining . |r 48 64 
. - . . : . . . : a : re I 12 

mechanics’ institute in which theoretical mechanics is 20. Navigation ~ ee | 2tg 303 260 

taught, .... or experimental physics.” “The three | 23° gaan. *stronomy - j 86 195 ae 
Ridings of Yorkshire, with their 150 mechanics’ and kin- 23- Physical Geography . .| 1,516 | 2,687 5435 

dred institutions, only possess two societies, and these | Total number of Papers worked] 33,112 | 24,085. 89,395 
mere village institutes, in which instruction—Manston in | -——— 
Physical Science, and Shipley in Natural Philosophy—is From the above table we gather that there were in May, 
afforded, and this to an infinitesimal amount. With two | 1869, 523 schools and 24,865 pupils; in May, 1870, 799
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schools with 34,283 pupils, the number of teachers at | see from your own stand-point that a machine might not be 
present giving instruction in connection with the Depart- | constructed that would produce work for ever. You tell 
ment being nearly 1,000. Now, how is this work being | me, and I believe you, that heat is a species of molecular 
done? In the first place let us say that it is going | motion, and hence that the walls of the room in which we 
on among classes of the community which all our | now sit are full of a kind of invisible energy, all the 
other educational means do not touch, and, as may be | particles being in rapid motion.” Now, may we not sup- 
imagined, much of the work is night work ; in some cases | pose a machine to exist which converts this molecular 
the working men taught have commenced their education | motion into ordinary work, drawing first of all the heat 
by building their schoolrooms ; and those who know the | from the walls, then from the adjacent air ; cooling down, 
delights of a laboratory would think that the chemistry was | in fact, the surrounding universe, and _ transforming 
acquired by apparatus and appliances which made even | the energy of heat so abstracted into good substantial 
the simplest experiment an impossibility. work? There is no doubt work can be converted ‘into 

Secondly, let us say that all the year’s work is brought | heat—as, for instance, by the blow of a hammer on an 
toa focus by examinations held on the same night through- | anvil—why, therefore, cannot this heat be converted back 
out the length and breadth of the land, the papers being | again into work ? 
sent from South Kensington to the local committees with We reply by quoting the laws discovered by Carnot, 
infinite precautions, and the answers being returned sealed | Clausius, Thomson, and Rankine, who have all from 

the same night to London. They then are handed over, | different points of view been led to the same conclusion, 
with no indication as to name of candidate or place ot | which, alas! is fatal to all hopes of perpetual motion. 

examination, to the Government examiners, and when | We may, they tell us, with the greatest ease convert 
we state that these examiners include the names of | mechanical work into heat, but we cannot by any means 

Huxley, Frankland, Ramsay, Tyndall, and others of like | convert all the energy of heat back again into mechanical 
calibre, we need say no more as to the rigour and fairness | work. In the steam-engine we do what can be done in 
of the examination. Here is a table showing how this | this way ; but it is a very small proportion of the whole 
ordeal is passed :— energy of the heat that is there converted into work, for 

ee a large portion is dissipated, and will continue to be 
Year. |No. examinea,|No- of Papers|No. of Papers dissipated, however perfect our engine may become. Let 

worked. passed. the greatest care be taken in the construction and work- 
OT TS | ing of a steam-engine, yet shall we not succeed in con- 

1867 4,520 8,213 6,013 verting one-fourth of the whole energy of the heat of the 
1868 71092 130112 8,649 coals into mechanical effect. 
869 "31234 24085 74559 In fact, the process by which work can be converted 
Oe into heat is not a completely reversible process, and Sir 

It is impossible within the limits of an article to dwell | W, Thomson has worked out the consequences of this fact 
upon the various points of inquiry and interest which lie | in his beautiful theory of the dissipation of energy. 

around the working of the system: we shall be content if; As far as human convenience is concerned, the different 
we have shown what it is doing, and how the teaching is | kinds of energy do not stand on the same footing, for we 
being conducted. When these points are known there | can make great use of a head of water, or of the wind, or of 
can be no doubt as to the importance of the work done, | mechanical motion of any kind, but we can make no use 
and, although many improvements may be required, it is | whatever of the energy represented by equally diffused 
clear that 27 essentials the Department is now on the right | heat. If one body is hotter than another, as the boiler 

track and is doing great good. What is most required is | of a steam-engine is hotter than its condenser, then we 
systematising and formulating the instruction. Hitherto | can make use of this difference of temperature to convert 
the teaching has been rather desultory. It is very desirable | some of the heat into work, but if two substances are 
that regular systematic courses of instruction, adapted to equally hot, even although their particles contain an 
the local requirements, should be imposed as soon as this | enormous amount of molecular energy, they will not yield 
can be done without checking the spread of instruction. | ys qa single foot-pound of work. 

Some examiners complain of “cram,” but this is not| Energy is thus of different guadities, mechanical energy 
limited to the South Kensington system ; and the teachers | being the best, and universal heat the worst ; in fact, 
complain of poor pay. This should certainly be corrected; | this latter description of energy may be likened to the 
the results they are accomplishing are too important to be dreary waste heap of the universe, in which the effete 

ignored ; and it would seem that the time had almost come | forms of energy are suffered to accumulate, and, alas ! this 
for a complete inquiry into the whole system in order that | desolate waste heap is always continuing to increase. 
this important national engine should work with the least | But before attempting to discuss the probable effect of 

possible friction and waste of power. this process of deterioration upon the present system of 

—_—_——— = > | things, let us look around us and endeavour to estimate 
WHAT IS ENERGY? the various sources of energy that have been placed at 

IV.—THE DISSIPATION OF ENERGY our disposal. 

A’ this puint we can imagine some champion of To begin with our own frames, we all of us possess a 

perpetual motion coming forward and proposing | certain amount of energy in our systems, a certain 

conditions of truce. “I acknowledge,” he will say, “that | capacity for doing work. By an effort of his muscles the - 

perpetual motion, as you have defined it, is quite impos- | blacksmith imparts a formidable velocity to the massive 

sible, for no machine can creaée energy, but yet I do not | hammer which he wields: now what is consumed in order
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to produce this? We reply, the tissues of his body are | rays, so that it is the encrgy of these rays which js trans- 
consumed. If he continues working for a long time | formed into the potential energy or energy of fosition 
he will wear out these tissues and nature will call for food | represented by the chemical separation of this oxygen and 
and rest ; for the former in order to procure the materials | carbon. The carbon, or rather the woody fibre into 
out of which new and energetic tissues may be con- | which the carbon enters, is thus a source of potential energy, 

structed ; for the Jatter, in order to furnish time and leisure | and when made to combine again with oxygen, either 
for repairing the waste. Ultimately, therefore, the energy | by direct combustion or otherwisc, it will in the 

of the man is derived from the food which he eats, and if | process give out a deal of energy. When we burn wood 
he works much, that is to say, spends a great deal of | in our fires we convert this encrgy into heat, and when we 
energy, he will require to eat more than if he hardly works | eat vegetables we assimilate this energy into our systems, 

at all. Hence it is well understood that the diet of a | where it ultimately produces both heat and work. We 
man sentenced to imprisonment with hard labour must | are thus enabled to trace the energy of the sun’s rays 

be more generous than that of one who is merely im- | through every step of this most wonderful process : first 
prisoned, and that the allowance of food to a soldier in | of all building up vegetable food, in the next place feeding 
time of war must be greater than in time of peace. the ox or sheep, and lastly through the shape of the very 

In fact, food is to the animal what fuel is to the engine, | prosaic Lut essential joint of beef or mutton entering into 
only an animal is a much more economical producer of | and sustaining these frames of ours. 
work than an engine. Rumford justly observed that we We are not, however, quite done yet with vegetable 
shall get more work out of a ton of hay if we give it as | fibre, for that part of it which does not enter into our 

food to a horse than if we burn it as fuel in an engine. | frames may, notwithstanding, serve as fuel for our 
If is in truth the combustion of our food that furnishes | engines, and by this means be converted into useful 
our frames with energy, and there is no food capable of | work. And has not Nature, as if anticipating the 
nourishing our bodies which, if well dried, is not also | wants of our age, provided an almost limitless store of 
capable of being burned in the fire. Having thus traced | such fuel in the vast deposits of coal, by means of which 
the energy of our frames to the food which we eat, we | so large a portion of the useful work of the world is done? 
next ask whence does this food derive its energy. If we | In geological ages this coal was the fibre of a species of 

are vegetarians we need not trouble ourselves to go | plant, and it has been stored up as if for the benefit of 
further back, but if we have eaten animal food and have | generations like the present. 
transferred part of the energy of an ox or of a sheep into But there are other products of the sun’s rays besides 
our own systems, we ask whence has the ox or the sheep | food and fuel. The miller who makes use of water-power 
derived its energy, and answer, undoubtedly, from the | or of wind power to grind his corn, the navigator who 
food which it consumes, this food being a vegetable. | spreads his sail to catch the breeze, are indebted to our 
Ultimately, then, we are led to look to the vegetable | luminary equally with the man who eats meat or who 
kingdom as the source of that great energy which our | drives an engine. For it is owing to the sun’s rays that 
frames possess in common with those of the inferior | water is carried up into the atmosphere to be again pre- 
animals, and we have now only to go back one more step | cipitated so as to form what is called a head of water, 

and ask whence vegetables derive the energy which they | and it is also owing to the sun’s heat that winds agitate 
possess. the air. With the trivial exception of tidal energy all the 

In answering this question, let us endeavour to ascer- | work done in the world is due to the sun, so that we must 
tain what really takes place in the leaves of vegetables. | look to our luminary as the great source of all our 
A leaf is, in fact, a laboratory in which the active agent | energy. 
is the sun’s rays. A certain species of the solar ray enters Intimately linked as we are to the sun, it is natural to 
this laboratory, and immediately commences to decom- | ask the question, Will the sun last for ever, or will he also 

pose carbonic acid into its constituents oxygen and car- | die out? There isnoapparent reason why the sun should 
bon, allowing the oxygen to escape into the air while the | form an exception to the fate of all fires, the only difference 
carbon is, in some shape, worked up and assimilated. | being one of sizeandtime. Itis larger and hotter, and will 
First of all, then, in this wondrous laboratory of Nature, | last longer than the lamp of an hour, but it is nevertheless 
we have a quantity of carbonic acid drawn in from the | alamp. The principle of degradation would appear to hold 
air: this is the raw material. Next, we have the source | throughout, and if we regard not inere matter but useful 
of energy, the active agent: this is light. Thirdly, we | energy, we are driven to contemplate the death of the 
have the useful product : that is, the assimilated carbon. | universe. Who would live for ever even if he had the 

Fourthly, we have the product dismissed into the air, | elixir of life? or who would purchase, if he might, the 
and that is oxygen. dreary privilege to preside at the end of all things—to be 
We thus perceive that the action which takes place ina | “twins in death” with the sun, and to fill up in his own 

leaf is the very reverse of that which takes place in an | experience the melancholy dream of the poet,— 
ordinary fire. In a fire, we burn carbon, and make it . 
unite with oxygen in order to form carbonic acid, and Ape sun's eye had a sichly glare 
in so doing we change the energy of position derived from The skeletons of nations were 

. . Around that lonely man, 
the separation of two substances having so great an _ Some died in war, the iron brands 

attraction for each other as oxygen and carbon, into the b ay musting in their bony hands, 

energy of heat. In a leaf, on the other hand, these two Karth’s cities had no sound nor tread, 
strongly attractive substances are forced asunder, the aad ships lay druting with thelr dead 
powerful agent which accomplishes this being the sun’s B. STEWART
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POPULAR PHYSIOLOGY respiration. We have seen too many professors of physio- 

What shall we Teach? or, Physiology in Schools, By | logy lecture on “pepsin” in the morning and rush 
Edwin Lankester, M.D., F.R.S., &c., &c. violently into heavy dinners and indigestion in the evening, 

A School Manual of Health. By Edwin Lankester, and besides, have had already too much general experience 
M.D., F.RS., &c., &c. (London: Groombridge and | in the “meliora probo deteriora sequor,’ to feel much 
Son.) confidence in the reforming virtues of even the widest 

TH ERE is an old saying, “that every man when he and Most exact information, especially in everything 

gets to be forty is his own doctor unless he happens relating to eating, drinking, and building houses. Nurse- 

to be a fool ;” by which is meant that the pains and dis- maids will annie to none children, schoolbays to eat 

comforts of ill health wiil, in the long run, convince most grecn nn ne an artiz ins to block up ventilators, 

men that some knowledge’ of the facts of physiology and of | '” ae ° th 1, r a t Cth bear Ing certificates of 

the Jaws v.hich govern the human body, is, after all, a BD an c ine ge of the ans of ve . 

dcsirable thing for the comfortable conduct of life. The r. Lankester's strongest pont Is perhaps the negative 
main object of Dr. Lankester’s pamphlet is to urge the and destructive, rather than the positive and constructive, 

question, “ Wy leave these lessons to chance and the value of sound biological knowledge. Mankind suffer 

fourth decade? Why not steal a march on bitter expe- os so much rom ignorance as from error, not so much 

rience, and by making physiology a branch of gencral rom lack o nowledge ag from the prevalence of false 
” ’ © . ; notions. The thing which the doctor and the sanitary re- 

education, forewarn and forearm everyone against bodily . 
ae . . . , | former has to struggle against above all other things is 

indiscretions and against transgressions of sanitary laws? th tinacity with which th 1 public stick to f. 

Leaving on onc side altogether the value of physiology in © pertinacily wih wie © Benera _pu 16 stic {0 false 

its scientific aspect as a means of training the mind, and and pernicious theories, and the avidity with which they J * . * oy 

taking his stand on the ground simply of the importance Swallow every thing which is absurd and ridiculous, s omes 
- . ; times the attitude of the public mind towards questions of 

of it as mere information, the author works out his plea biological sci . os 

with unflagging zeal and energy. Indeed, all the pages to roe blind on 1s one of whowsale whew wenn some- 
; timcs of blind superstition ; in all cases they appear as if 

1 
bear tokens of a-most the enthusiasm of a crusade. Into they would rather be guided by any spirit than by that of 
town and country, into girls’ schools, boys’ schools, infants : . . ae 

. we ; : patient inquiry, and of trust in conscientious and careful 
schools and universities, into corporations, vestries, and observation and experiment. Their minds are always 

town councils, into tie functions of clergymen, house- no gt “aes ; 

holders, lawyers, and domestic servants, the flag of physio- readily tickled by any theory if it be extravagant enough; 

logy is most gallantly carried ; and we can hardly imagine they run rapidly after any sign that is striking enough ; 0 > ) e 

an impressionable general reader finishing the little work pat they have no taste for the sober results of sound 
: . “ 3. 1. iology. It is not enough to offer them lessons in physi- 

without at once rushing off to order “ Huxley’s Elementary 1 Th h ys 

Lessons” and the “ School Manual of Health.” moe: e teacher may, perhaps, by diligence and pa- 

For ourselves we are free to confess, that while betas at last get them to accept a part of what he teaches, 
wo . ? . . ut not until he uses his science as an instrument of train- 

thoroughly Soo eaimeibte igno re bankester in his ing as well as a source of information. 
aments over the con ib! 1a ‘And this brin sos . . 

: a: . . gs us to the point in which apparently we 
ea ee of aaa aine as he seems to as touching the feel obliged to break away altogether from Dr. Lankester. 
we aren , 1°. We quite agree with him, as we have said, in the immense 

resus .. We quite feel ia tin hone ke a lectly ut value of physiology as viewed as mere information and 
eaching. 2 ‘el w - . : . 

compared with other kinds of information. But we hold 
rageous that men and women should be so profoundly very § + ws ‘ 
. ‘ ‘ y strongly to the opinion that it is training that is 

fom ach they on ora escape of jong Pr ison house wanted far more than information. It is a change in the 
rom wal ’ h h in th : ‘ 

that our youth should, under the pretence of training, be hop m Be at nto th e general run of ds which we ei 

taught things which they can never see or touch in after- | tific spirit, teach them how to look at the world around 
life, should be made wise in phantoms and myths, and | them ina scientific manner, how to arrive at scientific 
encouraged to put aside all curiosity about the things | conclusions, how to approach scientific questions ; put 
which they carry about with them always everywhere. Is | them in a proper mood, and they will then perhaps begin 
it not monstrous that many a lad of eighteen should have | to become earnest physiologists and sanitary reformers, 

so vivid a picture in his mind’s cye, of, say, Syracuse | It isa right state of mind, and not a schoolboy’s lesson 

during the Peleponncsian_war, as to:make people think he | in oxygen, that will tear down the paper pasted over the 

must have lived long years in Sicily, while the inside of | ventilator and otherwise help to lessen the labours of the 

his own body is to him a dim mystery, of which he can , coroner for Middlesex. 
call up no clear image, but fancies it is some how or other | —— JJ 

more or_less like a pig’s? Some day or other men will MULLER’S PHYSICS AND METEOROLOGY 

have difficulty in believing that such a state of things ” 
; ; Grundriss der Physik und Meteorologte. Von Dr. John 

could possibly have existed, and certainly the longest Mill Zehnte V h d Verb Audage 

chapter in that great book, De Hominum Erroribus, will Mit cr 26 Ant Se Phe “kali h, wien 0 an 

be the one which deals with the tcaching of the young. haltend, (Erste Abtheilung, Brauns hy e "1869, 

At the same time, we fear that{the millennium will not be " & chwels 

very much nearer when every schoolboy knows the pro- U is impossible to disguise or repress the feeling of 

perties of gastric juice and even vestrymen believe in covetousness with which this book of “Elements of
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Physics and Metcorology” fills an English reader. In aja sericus purpose, and at the cathe tire scientifically 
volume which, when completed, is to contain scmething | accurate. From such a trectise it would te casy to ccn- 

less than 600 pages, we have an account of the funca- | dense ore which should be for English schools what Prof. 

mental phencmena of natural philosophy, which is | Miiller’s tock is fer schcols in Germany. It would be 

at once readable and scientific. It is published at | cxtremely difficult, in any other way, to rut into forty-five 

6s., is illustrated with 600 admirable engravings, and | rages an, account of tke theory of cound, and its appiica- 

is to be accompanied by a collection of examples | tions, so full and so simple as that which we find here. 

which, with the chapter on heat, will make up the re- | Everything is preserved in Its proper Froportions, and the 
mainder of the book. It is just such another treatise— | reader rises from its perusal, not of course imagining that 

as copious and accurate, and at the same time as clear | he knows the subject fully, tut with a clear apprehension 
and concise—that is wanted in teaching the elements of | of the funcamcntal ideas invo'ved, of the main questiors 
natural philosophy in England. There are a huncrcd | of difficulty in the inquiry, and cf tre more recent dis- 
schools which are compelled to put up with books twice | coveries which have enlarged tke borders of the science. 

as big as bovs care to read or carry, which would intro- | He is left, at the end of the book, with his curiosity 

duce such a book as this at once. stimulated, and not destroyed. If his aftcr occuratiors 

The great difficulty which has to be faced and ovcr- | give him sufficient leisure, the boy who has mastercd this 

come in an elementary treatise of the kind is well stated | text-book at schcol will be ceitain to ask for more. 

by Professor Miiller in the preface. “The facts of physical WILLIAM JACK 

science ought never to be presented to the pupil in a mere | —_ 

dogmatic fashion, as acquired results. It is essential that ; 

he should ccmprehend the mode in which they have becn OUR BOOK SHELF 

deduced, and grasp the connection between the facts them- | A/icrescopical Manifulation. By W.T. Suffolk, F.R.M.S. 
selves and their systcmatic presentation in a logical systcm, (Gillman, 1870.) 

which exhibits their mutual relations. Evcninan elemen- | Tyy]s little book is the substance of a course of instruc- 

taty treatise like the present the reader ought to find an | tion given by Mr. Suffolk in the spring to members of 
introduction to the processes of thinking and reascning | the Quer ett Club. It will be useful to those persons who 

, ‘ re .-. | amuse themselves wi icrosccpes, r 
which are employed in phy sics, and should sce cveny purchase the scientific treatises af Dr. Carpenter or Dr. 
where examples and applications of the inductive method, Beale, There is a chapter for the very youngest begin. 

It is of course impossible for the author within his limits | per cn the various paits of an English ccmpcund micrc- 

to give more than the briefest account of the main facts scope and their uses; then we have hints about tre 

of the physical sciences. We turn, for instance, to the | cutting of glass and the old directions as to making cells ; 

subject of thermo-electricity, the article on which, we are mounting objects in balsam and in fluid is next dealt 
; . ; er his with=-the old, old routit.e methods being detailed once 

told in the preface, has been entirely re-written for t again, with an allusion to Dr. Bastian’s process with ber- 
tenth edition. It contains just two pages. Nevertheless | sine. It is a pity that Mr. Suffolk has not made himse'f 

there is a gcod account of the fundamental law, and illus- | acquainted with some of the many methods of mounting 

trations which enable the reader to comprehend in a very | and preparing objects in use on the Continent, which he 

satisfactory way the use of the thermo-pile. There follow | Might have pickcd up from Stricker’s handbook, Frey’s 
be oe > on animal electricity, the bulk of which work, or other similar treatises. ‘The best chapter in the 
‘wo pages MOre © Ys . . book is that on polarised light, because it deals with a 
is devoted to an account of the familiar electric actions subject rather slighted in other works of this kind, in a 

exercised by certain fish, with illustrations showing the | clear and intelligent manner. We were not, however, 
nature of the organs to which that acticn is due. The | prepared for the following in a work on microscopical 

article closes with a few lines indicating the results | manipulation :—“ The undulatory motion of light would 
obtained by Nobili and Du Bois Raymond in confirma- | 8¢€™ to be expressed with considerable clearness in the 

. . . . . Ist chapter of Genesis, when read in the original Hebiew, 
tion of the ideas of Galvani. These brief surrmaries of which, in common with the other languages of the same 

subjects could scarcely fail to be obscure were it not for | family, is remarkable for the numerous it-flexions of its 
the abundant Ciagrams which serve as texts for them. verb, which gives it a delicacy and precision of expres- 

The book before us is the condensed quintessence of | sion unattainable in Western languages.” Mr. Suffolk is 
Dr. Miiller’s well-known larger bock on the saime subject, | Quite right in considcring that more attention should be 

hich travels over the same ground, giving abcut four | Paid to the use of polarised light as demonstrating struc- whic § » BIVINE ture, than has been done hitherto. A necessary stcp 
times as much space, and nearly four times as many | towards this is that microscopists should properly under- 
illustrations. It is obvious, of course, what an enormcus | stand what are the conditions of production of colour 

advantage it must be, in a task which is, of necessity, | with _the polariscope, and not be content with the 
one of great difficulty and discretion—that of saying the Te grt ot a pretty display. This little book of 
very least which is requisite for clearncss—to have pre- Mr ve Inar will not do much, we fear, to convert 

. . ated in a manner which y call microscopical play into microscopical 
viously arranged the subjects treate _ science. Its receipts and directions are such as will be 
allows a distinct perception of their relative importance. | yseful to the man who cares merely to make a series of 

Without the larger book, this little text-bock could scarcely | pretty slides for exhibition to his friends, but do not hel p 
have been what it is. We hope to sce some day—the | the student wishing to add to the storehouse of science. 

sooner the better—a comprehensive English treatise on Nothing is said of the Tanner of studying living objects, 

Natural Philosophy which will take the place of Milller’s | ¢74'2 auusion to the ue of chromic acid. section inate 
large book in Germany, appealing to mathematics as little ments, methods of embedding, of gold and siver staining 

as it is possible to de without wearisome circumlocution, | or other processes important to a working microscopist. 
sufficiently simple to bé accessible to any student who has | The gold and silver-staining methods might have been
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given if only for the benefit of those who like to make 
gorgeous preparations. LETTERS TO THE EDITOR 

A small book on “ Microscopical Manipulation,” well | Ze Editor does not hold himself responsible for opinions exbressed 
up to the time, would be useful to students. We are sure by his Correspondents. No notice is taken of anonymous 
Mr. Suffolk does not wish to claim this position for his communications, | 
digest of the older handbooks. His excuse for its publi- Fettilisat; 1 
cation must be that in this country there are many people ertilisation of Polygala 
who indulge in the expensive peepshows sold by our Has the method of fertilisation of the milkwort, Polygala 
English opticians, to whom it will really be acceptable. vulgaris, yet been described ? It presents one of the most beauti- 

It must not be imagined that we for one moment ob- ful contrivances with which I have hitherto met for securing a 

ject to such amusements ; on the contrary, they are alto- | ay through t to ene cy, of se 1 dine corolla consists of five 
gether to be commended where more serious work cannot lipped tube, the upper lip of which is formed by the overla bin 
be undertaken—and only then. E.R. L, crlges of the corolla ; while the lower lip isa somewhat eup- 

ys . shaped appendage (c), furnished with a ‘‘ beard” of eli 
Notes of a Season at St. Moritz in the Upper Engadine, hodies (Gy and eA, in front by a narrow, vertical Sand The 

cna o 5 Vi ‘(Lond ine Baths yr “ $0) By J. Burney filaments of the stamens are united throughout the greater part 
,» M.B. n : gmans, . of their length with the corolla, but expand within the cup 

WE commend this sensibly-written and interesting little | of the lower ap into a two-lobed membrane, crowned by the 
book to the notice of our readers, many of whom, notwith- | thers (4). The pistil has two stigmas, one of which (s) is 
standing the outbreak of hostilities between our friends , 
across the Channel, may yet seek health and enjoyment 1 
in these remote valleys, where it is in the highest degree a_i 
improbable the tide of war will ever roll. Dr. Yeo’s little . 
brochure contains all that it is necessary the intending stag 
tourist need know, and much that the invalid ought to CO EF. a 
know before starting for the Upper Engadine. To the latter wT a 
class of travellers in particular it is of no slight importance 
to know the nature of the lodging and food they can | placed at right angles to the upper side of the style and is perfect, 
obtain, and the advantages to be gained from a residence | while the other (s’) is transformed into a spoon-shaped, petaloid 
in a new and untried region ; and upon these points Dr. | prolongation of the pistil, reaching to the opening of the lower 
Yeo’s experience enables him to speak with much confi- lip of the corolla, and dividing the interior of the flower into 

dence. St. Moritz, it must be remembered, is 6,000 or | to chambers, in the lower of which are the stamens, thus com- 
7,000 feet above the level of the sea, and the air, though pletely separated from the true stigma. The entrance to the 
bright and clear, is by no means warm. The waters con- Hower, below the style and in front of the stamens, is closed by 

tain'a small proportion of iron, and are strongly charged oa the ees outwards from the flower and meeting Ie front, 
with carbonic acid, which may perhaps act as a stimulant | shove th  petalord stigma, “a is perhaps capableofa slight dic 
both to the skin and the stomach in tolerably healthy | tension from the flexibility of the overlapping petals. On each side 
patients ; but Dr. Yeo makes some judicious remarks on | of the interior of the tube of the corolla, above the style and just 
their effects on those who are debilitated and exhausted, | behind the true stigma, is a group of strong, white hairs (A), 
and the advantages resulting from leaving off the pre- | pointing down the tube of the corolla, and meeting above the 
scribed cold bath, and glass or glasses of cold water. The | style. If we now suppose a small insect to light upon the 
last chapter contains a capital account of the Fauna and | ‘‘beard” of the flower, it is prevented from immediate entrance 
Flora of St. Moritz and Tarasp, the latter embracing | by the projecting hairs, but soon finds the narrow passage lead- 
between 300 and 4oo plants, arranged according to their | 9g Over the stigma into the upper chamber. It is prevented by 

natural orders eed angie mea om seuming bythe sme , ugh the lower cham 
Reactions-Schema fiir die qualitative Analyse, zum Ge- and over the stamens ; pollen from which it will, by a repetition 

brauche im chemischen Laboratorium zu Berlin. (Ber- | the same process, convey to the stigma of the flower next 

lin, 1870. Verlag von August Hirschwald. London : Tn the bud the anthers are in contact with the stigma, and 
Williams and Norgate.) some caution is necessary in dissecting that they may not be 

THIS is a kind of pictorial analytical table in which the | crushed, giving the appearance of the pollen having been de- 
characters of the precipitates obtained are indicated by | posited ¢# masse on the spoon-shaped stigma. Naturally, I 
coloured oblong spaces, which will, doubtless, be found | believe, the pollen is never shed till after the complete expansion 
very useful for impressing the appearances of the different of the flower. oo, 

precipitates on the mind ofthe student. The borax bead | ,, ave nevey actually obseesd any insect thes he foyer 
obtained with a compound of cobalt is represente a : ? . 
blue oval, and the effect of ammonia on red litmus paper few smabl black flies upon the bunches that I have brought in for 
is shown by an oblong half red and half blue. The The broad and conspicuous ‘‘ wings” of the calyx having ful- 
changes of colour produced by the action of sulphuretted | filled their office of * tempting insects to their food,” gradually 
hydrogen on a salt of mercury are indicated by an oblong | assume the green colour of the ordinary leaves, and closing over 
of four different colours, white, yellow, orange, and black. | the ripening capsule, serve probably to conceal and protect it 

It is unfortunate that this table is not more complete ; | from the attacks of some enemy. 
thus no means of obtaining the solution to be treated is Kilderry, Co. Donegal W. E. Hart 
mentioned ; the destruction of organic matter before pre- P.S.—I have to record a similar phenomenon with respect to 
cipitation by ammonia and ammonia sulphide is omitted ; the holly berries of this neighbourhood to that mentioned by 

the possibility of the precipitate in the third group con- | Mr. Henry Reeks (Nat URE, June 9). I did not remark that 
taining phosphates, and the mode of examining it under fr tof whi h parce lar had been rejected ; but few that vay 
such circumstances, is passed over entirely. The spectra | Oo to have lost eae a muc Breater quantity than usual) 

f potassium, sodium, and lithium, are indicated by black | 2PP€@ree to Rave lost any of it, so late as the end of May. An of potas h fir ? hit ’ rf th yet we had not fewer of the migratory thrushes than in formet 
lines with fine transverse white ones, representing the | years, when the holly bushes were generally stripped of their 
coloured bands, but unfortunately no means are given to | berries before the end of January; and, on the other hand, 
show which is the more refrangible end of the spectrum. | we had several days of frost, extraordinarily hard for this 
Besides these omissions there are some misprints which | neighbourhood. On what arguments does Mr. Reeks ground 
will no doubt be corrected in a subsequent edition. his presumption, so different from Mr. Darwin’s own_ cone
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clusions on re Subject, that *‘ berries obnoxious to birds will The Source of Solar Energy 
stand a better chance of propagating and increasing that variety?’ M REG ascribes to me views I do not hold, and then 

If C. W. W. (NATURE, July 7) will turn to Letter 55 of em lo a own reasoning to overthrow them. He must have 
White’s ‘‘Selborne” he will find the following observation on ploys my . 8 tac fy i "s 

aT : . -. | formed his conceptions of my theories from Prof. Pritchard’s 
the House Martin :—‘‘ The young of this species do not quit oe ‘ 1 eos . 

i ~ : critique of my ‘‘ Other Worlds ’’—a most unreliable source. 
their abodes all together, but the more forward birds get abroad Te bec} yh Id believe that the solar heat suppl 
some days before the rest. These approaching the eaves of | . +0 begin with,—! do stuf believe thal thé so ppy 

Vai orc : S aa is solely derived from the downfall of meteors. I have im- 
buildings and playing out before them make people think that pressed this very clearly at p. 54 of my ‘Other Worlds.” 

4 9 . . 

several old ones attend one nest. I do not believe that axy part whatever of the solar heat 
—_—-. supply is derived from meteoric percussion, nor that any meteor 

ever comes within tens of thousands of miles of the sun’s surface 
Our Middle-Class Schools in the solid state. 

Mr. Greg is very careful to show me that the meteor-systems 
I wIsH to bring before your readers the necessity of immediate | encountered by the earth cannot fall into the sun. I dwell on 

action with regard to a branch of education at present not liable | this very fact at p. 203 of ‘‘ Other Worlds”—I say, Jsotiden 
to legislative interference. Government is becoming more and | verdis, that no known meteoric system can form a hail of meteors 
more alive to the fact that Education and Science at the present | upon the sun. ‘‘It is forgotten,” says Mr. Greg, ‘‘that the 
are England’s greatest needs ; hence the steps taken to extend | meteors themselves revolve round the sun,” &c. If #e has at 
and enforce primary education. But whilst increased facilities | any time forgotten this, I certainly have not. 
are being afforded to raise the standard of primary education, ‘‘Has it ever been proved,” he asks me, ‘“‘that the entire 
secondary education is at a stand-still, and upon the whole falls | mass of meteors constituting the zodiacal light, is either com- 

far short of the point it should reach. Thousands of our middle- | posed of matter in a solid state, or, if it were, that its mass 
class schools when compared with what is required, may be placed | would be equal to that of our own earth?” I answer, as Mr. 
in the same category as the old dame’s school when compared | Greg would—‘‘No, it has not been proved, nor is it by any 
with the modern national school. It requires but the slightest | means probable.” 
knowledge of the subject to know that our middle-class educa- There is nothing new to me in Mr. Greg’s letter, and little 
tional system is as a whole a mere farce, and yet so averse are | which I have not described myself long ago in the /n/ellectual 
we to change, that matters are allowed to go on year after year | Observer and Student of 1867, 1868, and 1869. To suppose 
in the same old matter-of-course style without the slightest indi- | that I should venture to treat at all of meteoric astronomy, in 
cation of reform. In order to encrvach upon your spaceas little | ignorance of such elementary facts—the very A BC of the 
as possible, I will in a succinct and concise form lay before your | science—is not complimentary. Mr. Greg might, at least, have 
readers a scheme which has been lately mooted, which has re- | examined what I have written before assigning to me the ab- 
ceived the sanction of the highest authorities in these matters, | surdities he attacks so successfully. 
and which is destined ultimately to bring about quite a new The fact is, this matter of the solar energy only comes in 
system. In speaking thus indiscriminately of our middle-class | par parenthése in my ‘‘ Other Worlds.” I express no confident 
schools, I do not include many excellent institutions, in which a { opinion whatever about it. I point to some deductions from 
thorough course of training forms the routine, and which are | known facts, and respecting ‘hem express a certain feeling of 
conducted by gentlemen capable and willing to do the work re- | confidence. It is not my fault (nor, indeed, can I blame Mr. 
quired. Alas that there should be so few ! Greg) if Prof. Pritchard has tacked my words ‘‘I am certain” 

Then Ist. Itis well known that individual influence is of little | (used with reference to reliable inferences) to a theory respect- 
service. This fact supports the theory that an association must | ing which I have distinctly written, that ‘‘I should not care 
be formed, consisting of the principals and assistants of middle- | positively to assert” its truth. Even that theory is not the 
class schools, and others interested in the question. absurd one attacked (very properly) by Mr. Greg. 

2nd. This society should have certain objects, and its mem- For the rest, most of Mr. Greg’s letter is sufficiently accurate, 
bers combined should use their utmost enceavours to assist in | but there are two mistakes in it. 
carrying out these objects. A few of the aims would be as I. We have abundant evidence that the density of the ag- 
follows :— gregation of cometic perihelia increases rapidly near the sun. 

a. The institution of normal colleges for the training of gentle- | For example, whereas between limits of distance 40,000,000 and 
men who wish to enter the scholastic profession. 60,000,000 miles from the sun this density is represented by the 

B. To recognise some examination, diploma, &c., as sufficient | number 1°06, it is represented by the number 1°67 for limits 
guarantee of the capabilities of gentlemen entering the profession, | 20,000,000 and 40,000,000 miles, and by the number 8°65 within 
and insist that such gentlemen shall have this diploma. The | the distance 20,000,000 miles. The evidence derived from this 
evils arising from the incapability of so many of our masters | observed increase of aggregation is not affected by what we know 
cannot be over-estimated. of those cometic or meteoric systems whose orbits nearly intersect 

y. The necessity of Government or other central supervision | the earth’s (for they must form but the minutest fraction of the 
and examination of every school. At the present moment the | total number) nor by the observed minimum perihelion distance 
standard of a school is calculated by sothing. An advertise- | of cometic orbits (for observed comets are but the minutest frac- 
ment perhaps appears, stating that a// boys sent to special ex- | tion of the total number). 
aminations have passed ; and instances are known where ove boy 2. It makes no difference whatever as regards the force- 
nas been sent up to such examination. It is impossible to decide ; supply of the solar system, whether the substance of a meteor 
tpon the general tone of aschool by the examination of a /ew | reaches the sun in the solid, fluid, or vaporous state. Given 
of the best boys. that the substance of a meteor, moving at one time with a certain 

8. The institution of a club-house in London where appoint- | velocity at a certain distance from the sun, is at another time 
ments could be made, business transacted, &c., and attached to | (after whatever processes) brought to rest upon or within the 
it some means by which the incubus of agents could be | sun’s substance, then either the ‘‘force-equivalent” of its motion 
avoided. has been already distributed or the substance of the meteor is in 

e. Periodical meetings, &c., &c. a condition to distribute that ‘‘ force-equivalent”’ mediately or 
I am afraid this letter is running to an inordinate length, but | directly. In other words, either heat and light have been already 

I just wish to add that invitations have been issued by the editor | distributed, or the central energy has been recruited to the full 
of the Quarterly Fournal of Education to a few representative | extent corresponding to the mass, motion, and original distance 
gentlemen for a private preliminary meeting to be held in Sep- | of the meteor. 
tember next, when the above scheme is to be discussed. Any I may express here my agreement with the opinion of the 
gentlemar wishing to take part in that meeting should address Editor of NATURE that the observations made on the zodiacal 
the editor upon the subject. I might have referred to the failure | light by Lieut. Jones and M. Liais ought to be taken into account 
of the College of Preceptors to do the least good. What we | in any theory of that mysterious object. Taken in coujunction 
must have i: an obligatory examination of the whole school, and | with the other known phenomena of the zodiacal light, they 
every schocl; not leaving it to the whim of the principals. | admit of but one interpretation as to the positicn, dimensions, 
Neither are assistant masters treated as they should be by the | and general characteristics of the object. Taken alone, we might 
College of Preceptors. infer from them that the zodiacal light is a ring of bodies or va- 

x | pours travelling around the earth (at a considerable distance);
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other phenomena suggest that the zodiacal light is a disc of bodies | ever, so far as I have been able to observe them, do not differ 
or vapours travelling around the sun; yct others suggest that the | from the Brownian movements seen in the inorganic world. 
zodiacal light is a phenomenon of our own atmosphere. But the It is clear that no definite conclusions can be arrived at regard- 
only theory which accounts at once for a// observed phenomena, | ing these bodies and their production till a series cf accurate 
is tiat which regards the zodiacal light as simply due to the | figures is published to an swszforme scaie (with an indication of the 
continual presence in the sun’s neighbourhood of bodies or va- | colour of the cells, &c.), enlarged at least 2,000 diameters, for 
pours (meteoric or cometic, or both) which come there from | even then a monad would be ho larger than a pih’s-head. It 
very far beyond the earth's orbit, and pass away again on their | will then be possible to compare the bodies with actual fungus- 
eccentric orbits. A disc thus formed of continually varying con- | spores and other bodies well known to botanists and zoologists. 
stituents would shift in position, and would wax and wane in Prof. Wanklyn appears to be unable to estimate the number of 
extent as well as splendour, precisely as the zodiacal light is ob- | germs of fungi known to exist in the atmesphere. That ‘‘ there 
served to do. RICHARD A, PROCTOR must be very many of them” is apparent from the calculation 

that, if each spore of one species only of one of the higher fungi 
germinated and reproduced its parent, the children would, in 

a . the first generation and in the course of a very few days, form 
Spontaneous Generation a carpet all over the earth. Now, as fungi abound everywhere 

Tue physical capacity of fungus-spores to throw out my- | in myriads, and tue family is almost illimitable, the number of 
celium, and from that to be able to reproduce a parent (or, ac- | diffused germs is evidently beyond all calculation ; their size, too, 
cording to Dr. Bastian, to produce a fungus de novo), shows a | is often so small that twenty could be conveniently accommo- 
complicated organisation greatly above that of the monad. | dated on the diameter of a single human blood corpuscle. That 
From a careful examination of Dr. Bastian’s experiments and | they are alive is proved by the readiness with which, under 
Rgures, I am led to believe that the majority of the ovoid bodies | favourable conditions, they may be made to germinate. It must 
referred by him to fungus-spores are nothing of the kind, and | also be admitted, in Prof. Wanklyn’s favour, that ‘they must 
that if they really belong to the vegetable kingdom atall, they are weigh something,” though T am not aware of any atteinpt im 
perfect unicellular plants in themselves reproducing their kind that direction at present. Some of their ‘remarkably small” 
by subdivision ; the presumed myceliunt 1 should refer to the | comporent parts are, however, made manifest by chemical re- 

Lursting of the cell-walls, and consequent discharge of the con- | action. WORTHINGTON G. SMITH 
tehts, a by no means uncommon occurrence with unicellular or- Mildmay Park, London 
ganisms. It is, however, impossible to follow the author in his -_-— 
speculaticns regarding these todies, as his measurements are so ba 
imperfect, and in several instances, where most wanted, omitted Super- Saturation ; 
aliovether. A few of the bodies certainly bear an external ap- THE following experiments may be found interesting from 
pearance to fungus-spores (for instance C, Fig. 11, which might their bearing on the latest theories advanced on the subjects of 
be referred to Russzla or Scleroderma), but as no size is given it | super-saturation and the so-called inactive state of bodies, Pro- 
is impossib:e to form an opinion. Perhaps Dr. Bastian will say | fessor Tomlinson’s theory is that a super-saturated solution 
on what data he refers such objects as are shown on Fig, 3, to | adheres as a who'e to a chemically clean surface, but that a dif- 
fungs-spores, and by what characters he knows the mycelial | ferential adhesion takes place in presence of a chemically unclean 
filaments to be such: the ‘half-grown” spore (?) described on | surface, because the salt or gas adheres to such a surface while 
page 197 has most extraordinary characters for such an object; | the liquid does not ; the former is consequently liberated. The 
fur, says the author, ‘‘the nuclear particle within was seen | presence or absence of grease is then stated to constitute chemical 
moving from end to end of the cell.” uncleanness or cleanness. If a greasy surface can be rendered 

Had not Dr. Bastian distinctly affirmed that the spores were | inactive, it is clear that both these propositions cannot be true ; 
generated at once from heterogenous materials, I should have | either grease is not of itself a cause of uncleanness, or unclean 
assumed his belief in the presence of the perfect plants in the | surfaces are not necessarily active ones. The following experi- 
infusions, though tle detached spores were all he met with in | ments prove that the fats may be rendered inactive by the same 
his experiments ; for ifany organism originates independently of a | processes which are applied to rods of glass or metal. 
parent similar to itself, surely it is reasonable to expect the pro- 1. A bit of composite candle was melted with a very little 
duction to be at once perfect, and not in the egg state. Could | alcohol; a glass rod was dipped in, allowed to cool, passed 
an oviparous animal be produced from heterogenous materials, | through flame of a Bunsen’s burner, and a drop of melted fat 
surely one would nct expect eggs first to appear. In referring | deposited on surface of supersaturated solution of zincic sulphate. 
these unicellular bodies to spores, Dr. Bastian appears to me to | ‘The fat solidified without affecting the solution even on prolunged 
have defeated the very object he had in view. agitation. .A crystal of the salt caused instant solidification. 

That some of the bodies figured are dona fide spores of fungi 2. Some solution bviled remained supersaturated for a 
seems very probable, and that they were produced by ordinary | fortnight with a crust of fat on the top. 
parents, scems equally so, for the slight neck-like elongaiioa or 3. Ordinary tallow treated as No. 1. Inactive in sulution of 
spot, which is analogous with the placental scar in animals and | sodic sulphate solution ; touched with finger, crystallised at once. 
flc wering plants, is clearly piesent in the lower right-hand object 4. Lard cleaned simply by melting on rod passed through 
(Fig. 11) and the lower left-hand object (Fig. 13). Ifthese things | flame, allowed to cool, stirred in solution of sodic sulphate. 
were evolved without parents, surely nature would not have | Inactive. Other end of rod active at once. 
riven them an umbilicus; it is far more reasonable to suppose 5. Same solution boiled ; cooled, stirred with rod, treated as 

that true spores got into the infusions (and perhaps germinated) | the last, and left exposed to the air for 15 minutes. Did nol 
by some accident similar to the three recorded instances where | crystallise. This experiment is interesting, as showing that 
foreign budies were undoubtedly found. (Note, p. 197.) greasy substances are not specially liable to be made active by 

It seems to me rational enough to suppose that unicellular | exposure to ordinary air. 
Lodies and objects of the lowest possible organisation may be 6. Some tallow was melted in a test-tube withcut precautions 
heterogenously produced from the inorganic world, for here the | of any kind, and while melted was poured to the depth of half 
line between one and the other is so fine as scarcely, if at all, to | an inch on to solutions of ferrous, cupric, and sodic sulphaes. 
be perceived ; indeed, the Brownian motion of monads, sume | In each case it was inactive. This is cunclusive on the pont in 
spermatozoids, and the particles forming many inorganic in- | question. 
fusions, are scarcely, if at all, to be distinguished from each other. Theoretical objections have been urged against the defnition 
From moneds and unicellular organisms, however, spore-pro- | of chemical uncleanness, and I think this wight now be sw 
ducing fungi are greatly removed, and the economy, functions, | rendered. 
and structure of most of the latter are now so well known, that Professor Tomlinson may very likely be right ig looking 
it would be simply impossible to convince any botanist that a | to adhesion for an explanation of these vhenomeva ; at all 
spore like C (Fig. 11) could be produced from any other quarter | events, far greater probability seems to attach to thiy view than 
than the hymenium of a well-defined parent. to that put forth by M. Gernez, adopted by Jamin, and even, I 

I cannot see that the production of motile zoospores in Achlya | believe, favourably noticed by the Academy itsel/ which is 
(p. 174) has any bearing on the subject, as here we have an | that only a crystal of the same salt can induce crystallisatiom 
already /iving parent; and motile zoospores are by no means | This latter view is open to the theoretical objection that it 
uncommon in the vegetable kingdom ; their movements, how- | necessitates our believing that all salts capable of supersaturation
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are everywhere and at all times present in the atmosphere. Mr. | the corona agrees in all essential points with that given in the 
‘Tomlinson has shown experimentally that a crystal of the salt | note, whereas the contrary is implied. -o 
properly treated can be inactive in a solution of sodic sulphate.* Secondly, because I have not mis-stated Dr. Goulfl’s evidence, 

The following experiments show that an atmosphere pre- | though forced to interpret it otherwise than he does. 
sumably saturated with the salt may be inactive without any Thirdly, because my whole reasoning on the corona has been 
precautions whatever :— founded on evidence, and is therefore unjustly described in 

7. Three solutions of sodic sulphate were prepared; a glass | the note as ‘‘evolved from the depths of my moral conscious- 
rod was dipped in melted tallow and left to cool for five minutes | ness” (an old witticism, which, however, would have borne 
in a bottle of the salt, without touching the salt or the sides of | repeating had it been to the point.) * 
the bottle. Then the three solutions were successively touched To the personalities in the note, as to the reference to my age, 
with the rod ; inactive in all. Rod replaced in the bottle for ten | and so on, I make no objection whatever, caring only to notice 
more minutes ; then all three again touched. The third crystal- | what seems worthy of notice. . 
lised after a minute or two. Rod replaced for fifteen minutes ; Let me add, however, my protest against a mode of speaking 
active only in the second; replaced for fifteen minutes, active which implies that observers unly are to be considered as astro- 
in the last. Thus this greasy rod was inactive in one of the | nomical-workers. Not on my own account, but on behalf of a 
solutions after an exposure of thirty minutes, and after being long list of honoured names, I oppose the assumption that the 
six times dipped in solutions of the salt. careful study of observations (whether those observations have 

8. An open test tube, containing a strong solution of sodic | been made by others or not) is not to be regarded as work. If 
sulphate, remained supersaturated for a week suspended in the | observers claim with pride such names as Herelius, Galileo, Ty- 
same large bottle of the salt. The bottle was frequently moved | cho Brahe, Bradley, and many more, the advocates of thought- 
without producing any effect. On removing the cork, the solu- | ful theorising may point no less confidently to Copernicus, to 
tion crystallised instantly. Kepler, and to Newton, and in our own times to Adams and 

On the whole I am afraid we must for the present fall back Leverrier. Those who, like the Herschels, have been able to 

upon that refuge for the destitute, ‘* Catalytic action.” work successfully in both ways, are few indeed in number. 
Birmingham ; J. G. GRENFELL Observations will never be so little useful as when the at- 

—_——— tempt to utilise them is discouraged. 

Derivation of the Term “ Horse-Chestnut” RICHARD A. PROCIOR — 
THE explanation of the above name by Mr. E. A. Connell in P.S.—Mr. Lockyer seems not to be aware that what he claims 

your last issue, though ingenious, is not, I think, the true one. | have proved respecting the corona is accepted by meas proved, 
In a work entitled ‘Etymons of English Words,” by John and forms an essential part of my theory. am as well satis- 

Thomson, Edinburgh, 1826, the term is explained thus:—‘‘Horse- | fied as he can be (and on the same grounds) that the corona 
Chestnut. The 4arsh-chestnut ; but the F. and the Swedes have | #8 not a solar atmosphere. 
translated it as horse.” Following this he gives in support of ee 

horse, being the corruption of harsh, horse-faced, harsh-faced, mary i 
hard-featured, horse-radish, arsh-radish ;” and harsh, rough, VON GRAEFE 

sour, austere, grating, S. hersk, T. harsch, D. harsk. So that, GPEAKIN G of the loss of Von Graefe, whose death, at 
accepting this explanation, harsh-chestnut is the more scientific the age of forty-one, we reported last week, the Revue 
term. J. JEREMIAH | des Cours Scientifiques remarks that Germany has sus- 
Trehelig,' Llangadock, Carmarthenshire, July 16 tained a loss equal at least to the loss of a battle. Von 

——_— Graefe’s death was the sequel of a long consumption, 
Ozone and Thunderstorms _ during which he neither diminished his work nor took 

IN reference to the production of ozone it may interest your ordinary precautions. His grand discovery of the cure 

readers to Know that ibe weaeey _Seveloped re has Deen for Glaucoma was made when he was only twenty-six 

during the electrical” agitation that occurred and ended in * i old. . dhe B rats) t Medical Fournal thus sums up 
slight discharge, accompanied by heavy rain, we had the highest | 7S Protessiona wort — 
reading. Mr. Burrows’ test paper registered 9, and was almost In him the world loses its foremost opthalmologist, one whose 
black. This observation was taken at 10 A.M. During the | brilliant originality was equalled only by his steady industry. 
period of this development the air was very moist. Last evening | Not only was Graefe great in the practice of his profession, but 
and this morning have caused the ozonometer to register 7, and | 48 2 teacher his influence was almost unbounded. Although 
this is above the average. To-day, Tuesday, the hygrometer | Comparatively young himself, he had taught almost all the 
indicated the point of saturation. I may add that old Gilbert | present school of ophthalmic surgeons. His introduction of 
White’s remark as to activity of swifts during thundery weather | iridectomy was, without doubt, the greatest step in the operative 
has been greatly confirmed. They have kept up an almost | SUrgery of the eye since the introduction of operations for the 
incessant screaming during the last few days. cure of cataract. Probably, there are now living some thousan:ls 

Great Malvern, August 2 SAMUEL BARBER in the possession of sight, who but for him would have been in 
. darkness. It is one of those gains which is complete in itself, 

The Sun’s Corona permanent, and beyond the reach of scepticism. It is priceless. 
A LETTER of mine, addressed to you a fortnight since, has, I Graefe was an untiring observer, and never allowed his pressing 

fear, miscarried. It had special claim to admission as complain- engagements to interfere with the record of his vast experience 
ing of an editorial remark for the good of others. Although he had done a vast amount of 
me now renew my objection to the editorial note upon my other work, still, however, his discovery of iridectomy shines 

letter referring to Professor Pritchard’s critique on my ‘‘ Other with such pre-eminent lustre that the inscription, 
Worlds.” As an uncourteous comment upon a passage in which ld be b E CURED te AY 
I had paid a high but not undeserved compliment to Mr. Lock- | ¥" thi € oh tis adi me pPropriate. saman, Graefe was 
yer, I had just reason to be surprised at its appearance. knew 1 rns i lis admirable, and secured the love of all who 

First, because my account of Mr. Lockyer’s views respecting | <OCW UM. te was open, generous, unostentatious, eager both oe to give ard receive knowledge. His personal appearance was as 
* It would seem from ithe experiments of Dr. I. C. de Coppet (which do remarkable as the qualities of his mind. The Miener Afedizcn 

Sok peas be a5 el eno yey deep he eam afoeed | Wockenschrif in announcing Graefes, death, says: “German 
_the salt. Dr. de Coppet finds that a supersaturated solution of sodic sul- | Sclence loses in him one of her greatest celebrities, and suffering 
phate. may be prepared by dissolving the anhydrous salt in cold water; and humanity one of its greatest benefactors. With Gracfe, a com- 

e writes —" i ave arrived at the core tae the anhydrous godic su bination of geniality, erudition, self-devotion, energy, and amia- 
water, undergo 2 change of constitution when heated to temperatures bility, such as IS rarely found in one man, has descended into 
superior to 33° or 34°; for the contact of a particle of the effloresced sulphate the grave. His name will ever remain most prominently con: 
always causes the crystallisation of a supersaturated solution of this salt, | nected with the history of ophthalmic surgery.” 
whereas anhydrous sodic sulphate heated above 33° does not necessarily . 
determine the crystallisation.”—Bull. Soc. Vaud. Sc. Nat. X., p. 151. * Still holding tv our comments we gladly state that they were not written 

[These experiments render it probable that the so-called supersaturated | in thespirit in which Mr. Proctor has read them. He is known to all as an 
solutions really contain the anhydrous salt in a state of unstable equilibrium, | astronomical worker, and our objection to his mathematical result was that 
only requiring a disturbance to cause it to assimilate water, and thus produce | it was based upon data among which the principal point at issue was ac- 
a less soluble compound.— Eb. ] cepted as proved.—Eb.
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THE CONTINUITY OF THE GASEOUS AND A seponal rage ar ike eae any) paltiahed = Be greatly exten 
LIQUID STATES OF MATTER * . Regnault has examined with care the absolute change of volume 

I? may be truly affirmed of Physical Science, that its history, | in a few gases when exposed to a pressure of twenty atmospheres, 
for some generations at least, has been one of rapid progres: a 

and unceasing change, and that its most earnest promoters have Fu Tames 
not claimed infallibility Jor their opinions, nor finality for their 
results, Its advancing progress has been marked by eras when 
some long-accepted theory or hypothesis, which had appeared so 
closely in iccordance with all known experiments and observa- 
tions as to have been received as an obvious truth, has, b 
further experiments extending into regions previously mnextiert 
been found to be a faulty or incomplete representation of the 
phenomena. 

Such an era has occurred in the discovery recently announced Ae 
by Dr. Andrews of the Continuity of the Gaseous and Liquid A cod 
States of Matter. ri i 

We have all been accustomed to consider matter as existing in 7 Hit : 
one or other of three states,—the solid, liquid, and gaseous. , | 
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The transition, from any one of these states to another, has ite ae \ i 
hitherto been regarded as necessarily abrupt ; at least, if we ee ee \ Lie 
except the imperfectly understood conditions of softening or A th HN i 

plasticity, assumed by such bodies as glass or iron, when gradu- a I i | i ih \ ie 

ally passing from the solid to the molten condition. The true f | i Hel He 
state of the case is now found to be very different. Mt i | i | i Hi | ea 

The memoir of Dr. Andrews, of which we propose to give an f ) Hi Wi i i | Aver 

account in this article, opens with the following historical réssemé k | i i | | eC) 

of previous researches bearing more or less in the direction of f i nH | i —— 

his investigations :—‘‘ In 1822 M. Cagniard de la Tour observed | ] ne ) EBC 
that certain liquids, such as ether, alcohol, and water, when —_——_ | | il IK HI 4 Hee = 

heated in hermetically sealed glass tubes, became apparently SS Se 

reduced to vapour in a space from twice to four times the original ws umm. 5 ee 

volume of the liquid. He also made a few numerical determina- AGM | al Tut taimulateadl 

tions of the pressures exerted in these experiments. In the HA — ili ea ae 

following year Faraday succeeded in liquefying, by the aid of HN | | =~ ih i i Ny ales 

pressure alone, chlorine and several other bodies known before Hg SS ee A 

only in the gaseous form. A few years later Thilorier obtained . . 

solid carbonic acid, and observed that the coefficient of expansion | obtained are valuable, and deserve more attention than they have 

of the liquid for heat is greater than that of any aériform body. ae ae . en ; aay 
oT, sin Le for 1869.” By Thi Andrews, M.D., F.R.S. 1861 a brief notice appeared of some early experi 

(Abridged from’ an Original Fesay of Professor James Thorsen, LL.D) Dr. Andrews in this direction, Oxygen, hydrogen, nitrogen
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carbonic oxide, and nitric oxide were submitted to greater pres- | sure of 400 atmospheres or more, A section, exhibiting all the 
sures than had previously been attained in glass tubes, and while | details, is given in Fig. 1. Before commencing an experiment the 
under these pressures they were exposed to the cold of the | body of the apparatus was filled with water ; the upper end-piece, 
carbonic acid and ether bath. None of these gases exhibited | carrying the glass tube, in which was the gas to be operated on, 
any appearance of liquefaction, although reduced to less than | was firmly secured in its place, and the pressure was obtained by 
shy of their ordinary volume by the combined action of cold and | screwing the steel screw into the water chamber. In Fig. 2 the 
pressure. Subsequently, in the third edition of Miller's | same apparatus is shown with the modifications required when 
‘*Chemical Physics,” published in 1863, a short account, com- | the gas or liquid is exposed to very low temperatures under high 
municated by Dr, Andrews, appeared of some further results he | pressure. The end of the capillary tube dips into a bach of ether 
had obtained, under certain fixed conditions of pressure and | and solid carbonic acid, under a bell jar, from which the air may 
temperature, with carbonic acid. These results constitute the | be exhausted. 
foundation of the researches which form the general subject of In order to estimate the pressure exerted in these experiments, 
the present article, and the following extract from the original | a duplex or compound form of the apparatus was employed, a8 
communication of Dr. Andrews to Dr. Miller may here be | shown in Fig. 3. The two sides of the apparatus freely commu- 
quoted :—** On partially liquefying carbonic acid by pressure nicate through a 4, so that on turning either of the steel screws 
alone, and gradually raising at the same time the temperature to | the pressure is immediately transmitted through the entire appa- 
88° Fahr., the surface of demarcation between the liquid and the | ratus. In the second tube — known volume of air is confined, 
gas became fainter, lost its curvature, and at last disappeared. | and the pressure is approximately estimated by its contraction. 
The space was then occupied by a homogeneous fluid, which | Figure 4 exhibits the complete apparatus with the arrange- 
exhibited, when the pressure was suddenly diminished or the | ments for maintaining the capillary tubes and the body of the 
temperature slightly lowered, a peculiar appearance of moving apparatus itself at fixe temperatures. A rectangular brass case, 
or flickering strice throughout its entire mass. At temperatures closed befure and behind with plate glass, surrounds each capil- 
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above 88°, no apparent liquefaction of carbonic acid or separation lary tube, an | allows it to be maintained at any required tempe- 
into two distinct forms of mattcr could be effected, even when a | rature by the flow of a stream of water. In the figure, the 
pressure of 300 or goo atmospheres was applied. Nitrous oxide | arrangement for obtaining a current of heated water in the case ot 
gave analogous results.” the carbonic-acid tube is shown. The body of the apparatus 

For his recent researches Dr. Andrews again selected carbonic | itself, as is shown in the figure, is enclosed in an external vessel 
acid as the substance for investigation. He devised for his ex- of copper, which is filled with water at the temperature of the 
periments an apparatus, novel in construction, and well suited to | apartment. This latter arrangement is essential when accurate 
exhibit the properties acquired by fluids under very varied condi- | observations are made. 
tions of pressure and temperature. The carbonic acid was con- The temperature of the water surrounding the air-tube was 
tained in a glass tube, capillary in the upper and larger part of | made to coincide, as closely as possible, with that of the apart- 
its length, and for the remainder, of the widest bore in which a | ment, while the temperature of the water surrounding the car- 
column of mercury would remain without displacement when the | bonic-acid tube varied in different experiments from 13° C. to 
tube was placed in a vertical position. A movable column or 48° C. In the experiments as they were performed, the mercury 
bar of mercury confined the gas to be operated on. This glass | did not come into view in the capillary part of the air-tube till the 
tube was secured by careful packing in massive end-piece of pressure amounted to about forty atmospheres. The volumes 

brass, which carried a flange, by means of which a water-tight | of the air and of the carbonic acid were carefully read by a cathe- 
junction could be made with a corresponding flange, attached to | tometer, and the results could be relied on with certainty to less 
a cold-drawn copper tube of great strength. To the other end | than 1-20 of a millimetre or 1-500 of an inch. We must refer 
of the copper tube a similar end-piece was firmly bolted. The | the reader to the original memoir for an account of the details of 
latter carried a fine steel screw, 7 inches long, which was packed | the experiments, and of the numerous precautions adopted to 
With such care that the packing was capable of resisting a pres- | secure accuracy. The object of the present article is to place as
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clearly as possible before his mind the main results arrived at, | diminution of volume, without the application of external 
and the general features of the apparatus employed. pressure, will occur at any stage of it. When the full 

In the above diagram, we have a graphical representation of | pressure has been applied, let the temperature be allowed to 
the results of a large number of comparative experiments on air | fall, till the carbonic acid has reached the ordinary temperature 
and carbonic acid, under pressures ranging from 48 to 107 atmo- | of the atmosphere. During the whole of this operation, no 
spheres, and at temperatures for the carbonic acid varying from | breach of continuity has occurred. It begins with a gas, and by 
13°. C. to 48°°1 C. The dotted lines (4ir Curves) represent a | series of gradual changes, presenting nowhere any abrupt altera- 
portion of the curves of a perfect gas (assumed to have the same | tion of volume or sudden evolution of heat, it ends with a liquid. 
volume originally at 0° C., and under one atmosphere as the car- | The closest observation fails to discover anywhere indications of 
bonic’acid), for the temperatures of 13°"1 C., 31°°1 C., and 48°°1 C. | a change of condition in the carbonic acid, or evidence, at any 
The lines designated Carbonic Acid Curves show the volumes to | period of the process, of part of it being in one physical state 
which the carbonic acid is reduced at the temperatures marked | and part in another. That the’gas has actually changed into a 
on each curve, and under the approximate pressures indicated by | liquid would, indeed, never have been suspected, had jit 
the numbers at the top and bottom of the figure. Ordinates | not shown itself to be so changed by entering into ebullition 
drawn from the inner horizontal line at the lower part of the figure | on the removal of the pressure. For convenience this process 
to meet the curves, will represent the volume of the carbonic | has been divided into two stages, the compression of the car- 
acid. These ordinates do not always refer to homogeneous | bonic acid, and its subsequent cooling; but these operations 
matter, but sometimes to a mixture of gas and liquid. might have been performed simultaneously, if care were taken 

It will be observed that in the curves for 13°'1 C. there occurs an | so to arrange the application of the pressure and the rate of cool- 
abrupt, or almost quite abrupt, fall, when a pressure of about 49 | ing that the pressure should not be less than 76 atmospheres 
atmospheres has been attained. The curve for 21°°5 C. exhibits a | when the carbonic acid had cooled to 31°. 
corresponding fall, but not till a higher pressure (about 60 atmo- ‘We are now prepared for the consideration of the following 
spheres) has been reached. On close inspection of the figure, a | important question. What is the condition of carbonic acid when 
slight deviation from perfect abruptness will be observed in the | it passes, at temperatures above 31°, from the gaseous state down 
portion of the curves representing these falls, which Dr. Andrews | to the volume of the liquid, without giving evidence at any part 
showed to be due to a trace of air (about s}, part) inthe carbonic | of the process of liquefaction having occurred? Does it con- 
acid with which the experiments were made. Had the carbonic | tinue in the gaseous state, or does it liquefy, or have we to deal 
acid been absolutely pure, there can be no doubt that the fall | with a new condition of matter? If the experiment were made 
would have been quite abrupt. at 100°, or at a higher temperature, when all indications of a 

In the curve for 31°'1 C. there is no abrupt fall; buta rapid de- | fall had disappeared, the probable answer which would be 
scent, indicating a corresponding diminution of volume, occurs | given to this question is that the gas preserves its gaseous con- 
between the pressures of 73 and 75 atmospheres. As the tem- | dition during the compression ; and few would hesitate to de- 
perature rises this descent becomes gradually less marked, and | clare this statement to be true, if the pressure, as in Natterer’s 
when a temperature of 48°'1 C. has been attained, it has almost, if | experiments, were applied to such gases as hydrogen or nitrogen. 
not altogether, disappeared. On the other hand, when the experiment is made with 

At any temperature between —57°C., and 30°°92 C., carbonic | carbonic acid at temperatures a little above 31° the great 
acid, under the ordinary pressure of the atmosphere, is un- | fall which occurs at one period of the process would 
questionably in the state of a gas or vapour. If within these | lead to the conjecture that liquefaction had _ actually 
limits we take a given volume of carbonic acid, and gradually | taken place, although optical tests carefully applied failed at 
augment the pressure, the volume will steadily diminish, not | any time to discover the presence of a liquid in contact 
however uniformly, but according to a more rapid rate than the | with a gas, But against this view it may be urged, with great 
law for a perfect gas, till we reach the point at which liquefaction | force, that the fact of additional pressure being always required 
begins. A sudden fall or diminution of volume will now take | for a further diminution of volume, is opposed to the known laws 
place, and with a little care it will be found easy so to arrange | which hold in the change of bodies from the gaseous to the 
the experiment that part of the carbonic acid shall be in the | liquid state. Besides, the higher the temperature at which the 
liquid, and part of it in the gaseous state; the carbonic acid | gas is compressed, the less the fall becomes, and at last it 
thus coexisting in two distinct physical conditions in the same | disappears. 
tube, and under the same external pressure. But if the experi- ‘«The answer to the foregoing question, according to what ap- 
ment be made at 30°'92 C., or any higher temperature, the re- | pears to me to be the true interpretation of the experiments 
sult will be very different. At 30°-92 C., and under a pressure | already described, is to be found in the close and intimate re- 
of about 74 atmospheres, the densities of liquid and gaseous car- | lations which subsist between the gaseous and liquid states 
bonic acid, as well as all their other physical properties, become | of matter. The ordinary gaseous and ordinary liquid states are, 
absolutely identical, and the most careful observation fails to | in short, only widely separated forms of the same condition of 
discover any heterogeneity at this or higher temperatures in | matter, and may be made to pass into one another by a series of 
carbonic acid, when its volume is so reduced as to occupy a space | gradations so gentle that the passage shall nowhere present any 
in which, at lower temperatures, a mixture of gas and liquid | interruption or breach of continuity. From carbonic acid as 
would have been formed. In other words, all distinctions | a perfect gas to carbonic acid as a perfect liquid, the transition 
of state have disappeared, and the carbonic acid has become | we have seen, may be accomplished by a continuous process, 
one homogeneous fluid, which cannot by change of pressure be | and the gas and liquid are only distant stages of a long series 
separated into two distinct physical conditions. This tem- | of continuous physical changes. Under certain conditions of 
perature of 30°'92 is called by Dr. Andrews the critical point | temperature and pressure, carbonic acid finds itself, it is true, 
of carbonic acid. Other fluids which can be obtained in both } in what may be described as a state of instability, and sud- 
the liquid and gaseous states have shown similar phenomena, | denly passes, with the evolution of heat, and without the appli- 
and have each presented a critical point of temperature. The | cation of additional pressure or change of temperature, to the 

1apid changes of density which slight changes of temperature | volume which by the continuous process can only be reached 

or pressure produce, when the gas is reduced at temperatures a | through a long and circuitous route. In the abrupt change 
little above the critical point, to the volume at which it might | which here occurs, a marked difference is exhibited, while 
be expected to liquefy, account for the flickering movements | the process is going on, in the optical and other physical 
referred to in the beginning of this article. properties of the carbonic acid which has collapsed into the 

The general conclusions arrived at we give in the words of the | smaller volume, and of the carbonic acid not yet altered. 

original memoir. ‘‘I have frequently exposed carbonic acid,” | There is no difficulty here, therefore, in distinguishing between 

observes Dr. Andrews, ‘‘ without making precise measurements, | the liquid and the gas. But in other cases the distinction 

to much higher pressures than any marked in the tables, and | cannot be made; and under many of the conditions I have 

have made it pass, without break or interruption, from what is | described it would be vain to attempt to assign carbonic acid to 

regarded by every one as the gaseous state, to what is, in like | the liquid rather than the gaseous state. Carbonic acid, at the 
manner, universally regarded as the liquid state. Take, for ex- | temperature of 35°°5, and under a pressure of 108 atmospheres, 
ample, a given volume of carbonic acid gas at 50° C., or ata | is reduced to z}y of the volume it occupied under a pressure of 
higher temperature, and expose it to increasing pressure till 150 | one atmosphere ; but if any one ask whether it is now in the 
atmospheres have been reached. In this process its volume will [ gaseous or liquid state, the question does not, I believe, admit 
steadily diminish as the pressure augments, and no sudden | of a positive reply. Carbonic acid at 3575, and under 108 atimo-
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spheres of pressure, stands nearly midway between the gas and NOTES 
the liquid ; and we have no valid grounds for assigning it to the . 
one form of matter any more than to the other. The same observa- AT last asum of money has been voted for a new Natural 
hon woud apply wit a greater force to the state in which car- | Tyistory Museum. In introducing the vote the Chancellor of the 
onic acid exists at higher temperatures and under greater pres- Exchequer said the British Museum had long been suffering 

sures than those just mentioned. In the original experiment of f “epleti dt f exhibiting the 
Cagniard de la Tour, that distinguished physicist inferred that | '0™ repletion, and there were no means of exhibiling 
the liquid had disappeared, and had changed into a gas. A | valuable articles which, from time to time, were bought for the 
slight modification of the conditions of his experiment would | national collection, Five years ago the trustees resolved in 

have led him to the opposite conclusion, that what had been be- | favour of separating the collections, and it had been determined 
fore a gas was changed into a liquid. These conditions are, in | ¢, separate the natural history department from the books and 
short, the intermediate states which matter assumes in passing, tiquiti For the natural hist lection the typical mod 
without sudden change of volume, or abrupt evolution of heat, | 2Mtquities. For the natural history collection the typica! mode 
from the ordinary liquid to the ordinary gaseous state. of exhibition had been decided on, and the building required 

‘“*In the foregoing observations I have avoided all reference to | must cover at least four acres. Even the present collection 
the molecular forces brought into play in these experiments. The | would pretty well fill a building of these dimensions, and provi- 
resisiance of liquids and gases to external pressure tending to | sion must be made for further extension. The question was, 
produce a diminution of volume proves the existence of an in- where should this buildine be situated? and aft ferrin 
ternal force of an expansive or resisting character. On the other | W?ere snould this building be situated + and alter relerring to 
hand, the sudden diminution of volume, without the application | possible sites he referred to the locality which we were enabled 
of additional pressure externally, which occurs when a gas is | to state some time ago had been chosen—a plot of ground 16} 

compressed, at any temperature below the critical point, to the | acres in extent, which the trustees of the Exhibition of 1851 sold 
volume at which liquefaction begins, can scarcely be explained | + the Government at 7,000/, anacre. It therefore cost 120,000/,, 
without assuming that a molecular force of great attractive but i h 7 The sal led with 
power comes here into operation, and overcomes the resistance | DUt 1S Now worth 109,000/, more. € sale was coupled wi 
to diminution of volume, which commonly requires the the condition that any building erected upon the land must be 

application of external force. When the passage from the | for purposes of science and art. For seven years the land had 
gaseous to the liquid state is effected by the continuous pro- | remained waste, a sort of Potter’s field, and a scandal to that 
cess described in the foregoing pages, these molecular forces | part of the metropolis. The Government now proposed to place 
are so modified as to be unable at any stage of the process to on that pi f land th ‘red for the natural hist 
overcome alone the resistance of the fluid to change of volume. at piece ot lane the museum required tor the natural nlstory 

cs The properties described in this communication, as ex- collection. It would occupy four acres ; there would be room 

hibited by carbonic acid, are not peculiar to it, but are generally | for wings, and the outside estimate for the building was 350,000/., _- 

true of all bodies which can be ebtained as gases and liquids. | not an unreasonable price, considering its extent. For the 
Nitrous oxide, hydrochloric acid, ammonia, sulphuric ether, present, however, the Government merely asked for a small vote 
and sulphuret of carbon, all exhibited, at fixed pressures to enable them to clear th. d. and j der to take th 
and temperatures, critical points, and rapid changes of volume | 'O CMabie tem to ¢ € ground, and in order to take the 
with flickering movements, when the temperature or pressure | Opinion of the House. Railway communication had now made 

was changed 1n the neighbourhood of those points. The critical | South Kensington easily accessible, and unless a more eligible, a 
points of some of these bodies were alyove 100° ; and in order | more accessible, and a cheaper site could be suggested, he hoped 
to make the observations, it was necessary to bend the capillary | the Committee would agree to the proposal, He might add 
tube before the commencement of the experiment, and to heat that. if it were hereafter thought desirable to d tl id 
it in a bath of paraffin or oil of vitriol. na w SEROUS IE Cesiranle to 40 so, there wou 

‘The distinction between a gas and vapour has hitherto been | be room enough on the same site for the Patent Museum, the 
fuunded on principles which are altogether arbitrary. Ether in | necessity of which had been much insisted on. We trust that 
the state of gas is called a vapour, while sulphurous acid in | after the discussion which followed the introduction ef the vote 

the same state is called a gas, yet they are both vapours, | the scientific men will speak for themselves, and again let their 
the one derived from a liquid boiling at 35°, the other from a wishes and opinions be heard 
liquid boiling at—10°. The distinction is thus determined by . P . 
the trivial condition of the boiling-point of the liquid, under THE American Association for the Advancement of Science 
the ordinary pressure of the atmosphere, being higher or lower | net yesterday (Wednesday) at Troy. Professor W. Chauvenet 
than the ordinary temperature of the atmosphere. Such a is president for the year 
distinction may have some advantages for practical reference, but T year. 
it has no scientific value. The critical point of temperature Ir is gratifying to learn that some of the recommendations 

affords a criterion for distinguishing a vapour from a gas, if | of the Royal Commission on Military Education, which were 
it be considered important to maintain the distinction at most inimical to the scientific instruction of th ~ 

all. Many of the propertics of vapours depend on the 'b vied ‘ € army, wl 

gas and liquid being present in contact with ong another ; | "0t be carried out. 
and this, we have seen, can only occur at temperatures By Imperial decree the Association Scientifique de France has 
below the critical point. We may accordingly define a | been acknowledged to be an éadlissement a’ utilité publique, 
vapour to be a gas at any temperature under its critical point. . 
According to this definition, a vapour may, by pressure. alone, Ti1E French observers are making preparations for a com- 
be changed into a liquid, and may therefore exist in presence of | binedZattack on t} e 10th of August meteors. 
its own liquid ; while a gas cannut be liquefied by pressure, that welt . . 
is, so changed | by préssure as to become a visible liquid distin- one is of pensions granted during the year ended the 2oth 
guished by a surface of demarcation from the gas. If this defi- | ° June, 1870, and charged upon the civil list (presented pur- 
nition be accepted, carbonic acid will be a vapour below 31°, a suant to Act I Victoria, cap. 2, sec. 6) has been published this 

‘gas. above that temperature ; ether, a vapour below 200°, a gas | week. Among them we note the fullowing :—Mr. Augustus 
above that temperature. De Morgan, too/., in consideration of his distinguished meri . . . o ts 

“We have seen that the gaseous and liquid states are only h oe , gu meri 
distant stages of the same condition of matter, and are capable of as a mat ematician ; Mrs. Charlotte J. Thompson, 4o/., in con- 
passing into one another by a process of continuous change. A sideration of the labours of her late husband, Mr. Thurston 
problem of far greater difficulty yet remains to be solved, the pos- | T hompson, as Official Photographer to the Science and Art 
sible continuity of the liquid and solid states of matter. Dut this | Department, and of his personal s.rviccs to the late Princ 
nust be a subject for future investigation ; and fur the present | Consort ; Dame Henrietta Grace Baden Powell, 1 50/., in ¢ 
I will not venture to go beyond the conclusion I have already | .. derati f th Juabl . . ? ” on- 

drawn from direct experiment, that the gaseous and liquid forms | SCST#U08 OF The valuable services to science rendered by her 
of matter may be transformed into one another by a series of husband during the 33 years he held the Savilian Professorship 
continuous and unbroken changes.” ; of Geometry and Astronomy at Oxford; Miss Margaret 

James THOMSON Catherine Ffennell, Miss Elizabeth Mark Ffennell, and Mrs
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Charlotte Carlisle, formerly Ffennell, wife of Captain Thomas | logical Committee, embodies the results of observations made 

Carlisle, jointly, and to the survivors or survivor of them, 30/. ; | at the observatories of Kew, Stonyhurst, Glasgow, Aberdeen, 

Miss Margaret Catherine I*fennell, 1o/. ; Miss Elizabeth Mark | Armagh, Falmouth, and Valencia, during the first three months 
Ffennell, 10/..; Mrs. Charlotte Carlisle, 1o/., in recognition of | of last year. The succeeding quarterly numbers for the year will 

the labours of their father in connection with the salmon fish- | follow as quickly as possible,and the journal will in future appear 
erics of the United Kingdom ; Mrs. Jane Dargan, 100/., in re- | regularly at intervals of three months. The first number contains 
cognition of the services of her late husband, Mr. William | complete tables for pressure and temperature, &c., for the year 
Dargan, in connection with the Dublin Exhibition of 1853, and | 1869, and the plates exhibiting the continuous registration of 
other works of public importance in Ireland ; Mrs. Charlotte | these observations for the quarter are arranged to show at one 
Christiana Sturt, 80/., in consideration of the services rendered | view the instrumental curves at each of the stations for five days, 
by her late husband, Captain Charles Sturt, by his geographical | one plate comprising pressure and temperature, while another 
researches in Australia; William Henry Emmanuel Bleek, | shows the direction and velocity of the wind, scales of measure- 

Doctor of Philosophy, 150/., in recognition of his literary ser- | ment being given at the sides both on the British and French 
vices, and in aid of his labours in the department of philology, | systems. We shall return to this report. 
especially in the study of the South African languages. THE Engineer states that the new dye known as soluble gar- 

THE Radcliffe Observer, the Rev. R. Main, has recently pre- | net seems to be coming more largely into use on the Continent, 
sented his annual report to the Board of Trustees. It concludes | and as the colours produced with it are exceedingly brilliant, 
as follows :—‘‘An unusually large number of meridional observa- | similar to those obtained with archil, but much more stable when 
tions have been made, and their reductions kept up to their | exposed to light and air, the garnet dye is likely to become a 
usual stage ; a Second Radcliffe Catalogue of Stars (a work of | great favourite. The dye was first prepared by Casthelaz of 
very considerable labour in its compilation) has been printed and | Paris, and is the ammonia salt of isopurpuric acid, which is 
published, in addition to a new ordinary annual volume of the | formed by the action of a metallic cyanide upon picric acid. It 
Radcliffe Observations ; and, notwithstanding the amount of | is not prepared from the pure crystallised, but from an inferior 
work of an unusual character which has been performed, none | kind of picric acid, and is probably destined to replace the archil 
of the ordinary details, either of scientific or of clerk-like work, | in many cases, in imparting to wool all shades from garnet to 
have in any sensible degree fallen behind or been neglected. | chestnut brown. It may be readily combined with other pig- 
I confess that Iam well satisfied with what has been accom- | ments, so that a number of different colours may be obtained. 
plished (all of it, in my judgment, being of great utility), and | According to Casthelaz, the dyeing of wool and of silk is effected 
altogether it affords a good specimen of what can be accom- | by the addition of an organic acid to the bath, for instance, 
plished by a small staff of astronomers well skilled in the making | acetic or tartaric acid, mineral acids being excluded. The dye 
and reducing of observations, and devoting themselves steadily | bath for silk should be cold or tepid in the beginning. Different 
and without intermission to the carrying out of a certain number | shades in red and brown are thus obtained that are dependent 
of definite aims on a plan well prepared and studied beforehand.” | upon the concentration of the bath, the nature of the mordant, 

Mr. JoHN HILTON, F.R.S., late President of the Royal and the time of the operation. 
College of Surgeons, who for twenty years has filled the office In the attempts now being made further to utilise the hill 
of surgeon to the above institution, has just been unanimously {| regions of India for English residence, the Observatory at 
elected by the governors Consulting Surgeon—an honour which, | Nynee Tal, itself a hill town, is to be removed to Raneekhet, 

adds the ./.tical Times, has not been bestowed on any member | which is said to be chosen by some of its patrons as the future 
of the surgical staff since Sir Astley Cooper. hill capital of India. 

A COMMITTEE has begun operations at the Society of Arts A HORTICULTURAL establishment has been opened at Guate- 
for inquiring into the relations of inventors with the Government | mala for the export of the seeds, flowers, and young plants of 
departments, and the treatment by these latter of scientific in- | the country. 

ventions. Considerable zeal is shown on the, subject, and the THE Peruvian Government is endeavouring to develop the 

whole question of scientific tribunals will be made matter of saltpetre district of Tarapaca. 

discussion. Printed forms for collecting the opinions of those . . . . 
interested will be extensively circulated. A RICH silver mine has been discovered by Messrs. Lepiani 

voce gs . and Steffani near Huamantanga, in Peru, and measures are taken 
Tue Statistical Society has entered on a new epoch of for working it. 

activity. Formerly its presidents were statesmen, but it: de- oo .. 
termined lately, like other learned Societies, to select its pre- THE field of the new silver mines near Cobija, in Bolivia, 

sident from among its own working members, by choosing the discovery of which was reported by us, is stated to be 3,000 

Mr. Newmarch, F.R.S. This has been attended with more | tO 5,000 marcs per cajou, or from 700/. to 1,200/. of silver per 

vigorous action of the Council, and corresponding interest | ton of ore. 

among the Fellows. For the first time the Society, the re- ON the 16th June an earthquake was felt all over the state of 
sources of which have always been limited, gives a premium, Nicaragua. At Granada, alarming noises were heard from 
having received a donation of fifty guineas from Mr. Wm. | Momotombo, an extinct volcano in the neighbourhood. 
Taylor, a Fellow. The Taylor premium is to be devoted to an ON the 26th May there was a tremendous earthquake at 
essay on the subject of Taxation in England, and it appears Li the first for al . I Iso felt at Call 
likely that it will be the means of bringing out many new points tma, the frst for a tong time. it was also felt at Callao. 
on an old and trite subject. AMONG the sums voted last week by the House of Commons 

In order to encourage science our authorities have accorded 0 Committee of Supply were the following :—64,721/. for 
j . . .. Public Education in Great Britain; 164,836/. to complete the 

to graduates of the Lahore University the envied privilege of te for the Department of Sci d Art (bei . eof 
being seated in Durbar and on other state occasions. eel ment of science an (being an increas 

11,8837. on the vote of last year) ; 51,2557. to complete the 
Tue first of the Quarterly Weather Reports of the Meteoro- | vote for the Museum 3 6,8272. for the University of London; 

logical Office, with pressure and temperature tables for the year | 8,220/, for the salaries and expenses of the Endowed Schools 

1869, and notes on Kasterly Storms, issued by the Meteoro- | Cotnmission ; 12,894/. for the Scottish Universities ; 2,140/. for
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the Queen’s University, Ireland; and 2,915/. for the Queen’s ANOTHER contribution to astronomical literature lies on our 

Colleges, Ireland. The total educational estimate for the year | table, in the shape of the second volume of ‘ Astronomical 

was stated by Mr. Forster to be 914,721/,, being a net increase | Observations taken during the years 1865-69, at the private 
” 

of 74,010/. over that of last year. The day scholars in average | Observatory of Mr. J. G. Barclay, of Leyton. 

attendance have increased from 1,082,000 to 1,200,000. There Mr. KEITH JOHNSTON, jun., publishes, in his usual ad- 

are 223 more male and 104 more female teachers than last year. | mirably clear style, a map of the Lake Region of Eastern Africa, 
Since 1868 the number of Science schools has increased from 300 showing the sources of the Nile, recently discovered by Jr. 

to 810, and the number of scholars is now nearly 30,000; the | Livingstone ; with notes on the exploration of this region, its 

number of scholars in Art has increased since last year from physical features, climate, and population. 

123, 562 to 157; 198. The increase in the number of scholars in OOOO EEE ooo 

the regular schools is stated to be in excess of the increase of ON VOLCANOES * 
population. These statistics are interesting, as showing that the \/OLCANOES are but so many existing proofs of the activity 

increased desire for education in the country at least keeps pace of internal forces at the present moment, and, as a geologist, 
with the advance of opinion among the governing classes in favour | I may be almost pardoned if I regret that we do not in our happy 

of a truly national system of education, The query whether pre- | isles possess even a single example of an active volcano. 
vention is better than cure is forcibly suggested by three other As regards the geographical distribution of recent volcanoes, 

hict don th ‘cht - 62%. for a glance at the geological map of the world will suffice to show 
votes w ich were passed’ on ihe same nig nt *—315,0274, tor con- | that they are in reality scattered all over its surface, yet, it may 
vict establishments in England and the colonics, 203,880/. for | be added, more rarely occurring at any great distance from the 
the maintenance of juvenile prisoners in reformatories, and | sea, although exceptional instances are met with inland, in all the 

643,070/, for the constabulary force in Ireland. When shall we | four quarters of the globe, 
arrive at the pitch of civilisation of one of the Swiss Cantons, | ,- In the North we find the volcanoes of Iceland, Jan Mcyen, 

here th diture for educational ; ceeds that for Kamskatca, Alaska, and others ; whilst the Antarctic voyages of 
where the expenditure tor educational purposes exceeds that for | Rogs proved that the mountains of the land nearest accessible to 
all other purposes put together ? the South Pole were also active volcanoes. 
WE learn from the last report of the Geological Survey of | . At the equator, all but innumerable volcanoes are seen in the 

Italy (R. Comitato Geologi that that bod 1 publisk: islands of the Indian and Polynesian Archipelagos, as well as in 
aly ( . Comitato Geologico) that that body wi pubish a | the Pacificand Atlantic Oceans, and on the main land of South 

geological map of Italy on the scale of 1 to 600,000 during the | America. Midway between the Equator and the Poles are 
course of next year. The map is that which was compiled by | situated the volcanoes of New Zealand, the Canaries, Cape Verde, 
Professor I. Cocchi in 1867 and sent tothe Universal Exhibition | Azores, and Sandwich Islands, as also those of Arabia, Eastern 
in Paris. It was a hand-coloured map, the Ordnance map of Africa, Mexico, Central America, and the volcanoes of the whole 
U nd Central Italy in six sheets bei d basi I range of the Andes down to Terra del Fuego. Nearer home, 

pper 2 entrat Ataly i six sheets being used as a basis. !n | Vesuvius, Etna, Stromboli, Santorin, and numerous others in the 
compiling this-map Professor Cocchi made use of all the pub- | Mediterranean, if not so grand in their dimensions as some of 
lished and unpublished materials that he could find. The most | those previously referred to, still present on the large scale all 
southern provinces of the Peninsula and Sicily were not however the Various aspects of volcanic phenomena, both submarine as 

represented, for although notes and papers on their geology were | Well as terrestrial. . , - 
ne wanting. that ihe of the kin pe 1 had not 5 n Sy 1 If now, however, we take a broader view of volcanic pheno- 

: 8) : I a gcon . ce Ppee mena, and, in addition to the before-mentioned still existing 
geologically. I he new map will be divided into four sheets, and | proofs of the general distribution of volcanic centres, as they have 
new plates will be engraved copying the topography of the | been termed, we also take into consideration the occurrence of 
Ordnance map, and introducing such modifications and improve- | eruptive rocks of similar origin which are everywhere found 
ments as may be deemed necessary for the new object to which cisturbing and breaking through the Strata of on te ordest 
the map isto be applied. The colouring will be done by chromo- th Oo eon. 1 will be wat k as “east as h: as ne BeONOBy i 
lith h A : the m ther All b hort the earth’s surtace 1s at present known to us, that there 1s scar cely 

ithography. “Accompanying the map there wl € a short | a single area of any magnitude, of either the land or sea, which, 
descriptive memoir and two geological sections, one along the | at some period or other, has not been broken through or dis- 
length and the other across the breadth of the country. turbed by what may be termed volcanic forces acting from within 

_ . . the mass of the earth itself; and it is impossible to come to 
M. DIAMILLA-MULLER calls upon all directors of magnetical | other than the conclusion that these agencies must have played a 

observatories to observe the declination and inclination every ten | most important part in determining the main features of the 
minutes from midnight 29th of August (Paris time), to the next earth’s external configuration as well in our times as throughout 

midnight, and send the results to him at the bureaux of the | ll periods of its history. . 
Association Scientifique de France. He adds. “On croyait If now the question be asked, what is a volcano? the simplest 
or c ane | Co eae ? croyal’ | reply would be ‘‘a hole in the ground deep enough to reach such 

generalement que le soleil agissait indirectement par suite des | portions of the interior of the earth as are in a molten 
changements de température qu’il produit a la surface de la terre. | condition.” 
J’avais déja présenté Vhypothese, basée sur les observations In ordinary language, however, the appellation of volcano is 

d’Arago, tendant 4 établir que l’action directe du soleil sur le stay restricted re pose cone-shaped mountains, from the 
magnétisme est absolument semblable a ’action d’un aimant sur | 10-0” summit o “iL d vid smoke, and vapours are at le f Cette théori t confirmée par les observati fait times seen to asceid, and which occasionally break out into 
€ ler, Cette theorle es mee par ies © Serva ions faites | more imposing activity by vomiting forth showers of ashes and 
dans les Colonies anglaises, ot l’on remarque lopposition de | fragments of incandescent rock, or by pouring out torrents of 
signe que le changement de déclinaison du soleil imprime aux | molten stone, to deluge and devastate the unfortunate country in 
courbes qui représentent la variation magnétique dans les pays the vicinity. 
tropicaux. Il est nécessaire de constater, par une observation It having always been admitted that volcanoes owed their 
lirect tte loi opposition, en rapport avec la déclinai origin to forces operating from below, it was suggested by Von 
murecte, que cette tor COPP ee vee PP eclinaison | Buch, and supported by Humboldt and others, that volcanic 
solaire, s’exerce dans toutes les regions du globe. cones must be formed by some portion of the surface of the earth, 

Pror, LioNEL BEALE’s inaugural lecture to the course of weaker han the rest, being forced out ee as it were, thrown up 
. . vey ike a soap-bubble by the pressure of the vapour and gases con- 

Pathological Anatomy, delivered at King’s College, May . 5th, fined below, the strata being thereby elevated, fractured, and 
1870, is issued as a separate publication, with the title ‘*On | tilted up on all sides, so as to produce a conical elevation, the 

Medical Progress ; in memoriam R. B. Todd. central fissure in which became a crater or vent for the escape 

HE third part is published of Dr. Manzoni’s ‘* Bryozoi fossili and passage of me Se cli ane faut emanations from below. me , * Outline of a Lecture delivercd at St. George’s Hall, Lancl Pl 
Italiani,” accompanied by four plates. 9th June, 1870, by David Forbes, F.R.S. 8 2 angham anace, _ ;
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This hypothesis, which accounted for the formation of volcanic | as the others, keeps, as it increases in size, raising itself more 
cones and craters by a process of upheaval, or, as it was termed, | rapidly {n height nearest around the vent, then farther off, and 
the ‘crater of elevation,” is here alluded to, only because it fur | thus builds up a hollow cone, the throat or chimney of which is 
a long time was accepted by many eminent men of science, until | kept open, at least during the continuance of an eruption, by the 
the subsequent researches, especially of Mr. Scrope and Sir | upward rush of the gases and vapours forced through it by the 
Charles Lyell, demonstrated conclusively that it is not confirmed | pressure below. Theaction of the Feat being of course much more 
when their actual structure is stud‘ed in the field, and explained | intense in the chimney or throat of the crater, now cauces, the 
their true formation, by what is now termed the “crater of | at first comparatively loose materials which formed its walls, to 
eruption” theory. soften and cement themselves tugether on the inside intu a sort 

If we imagine a volcanic cone cut through its centre, so as to | of compact stony tube of communication with the lowcr regions, 
present us with a section of its entire mass, it will be seen that | much more solid and resistant than the rest of the mass of which 
the mineral matter of which it 1s composed possesses in itself a | as before described the entire cone had been built up. Once this 
sort of arrangement in layers, which at first sight somewhat | is the case, the molten lava, forced up by the gascous pressure 
resembles beds of ordinary sedimentary origin broken through and | below, frequently ascends into the crater itself, and overflowing 
tilted up towards the centre; a closer examination, however, | its brim, pours down the outside of the cone, just like water 
shows that these layers were never at any time horizontal, but | when placed over too rapid a fire is seen to boil over the edge uf 
that, on the contrary, they had from the very first been deposited | the pot in which it is heated. These occasional overflows of 
in the same inclined. position in which they are now secn, and | lava explain how in tke section of a volcanic cone layers of mcre 
that they must have been formed subsequently, not previous to | compact lava are so frequently seen alternating with those of the 
the opening of the crater itself, since they are entirely composed | porous scoria and volcanic sand before described. In more rare 
of matter thrown up from its orifice. instances, as for example in the eruption of Mauna Loa, in the 

The commencement of an eruption is known in most cases by | Sandwich Islands, in February 1859, the lava is ejected in so 
certain preliminary symptoms indicative of great internal disturb- | wonderfully liquid a condition, and in such enormous volunics, 
ance, such as rumbling nolses, and sounds as if of explosions | as to present the appearance of a red-hot fountain ; the jet of 
below, which have been likened to subterranean thunder. The | molten lava thrown up from the crater on that occaston ( tle- 
surface waters, springs and wells in the vicinity generally acquire | scribed as about 250 feet in diameter, and as rising some §60 fect 
an unusually high temperature, diminish in volume or disappear | above the level of the brim of the crater itself. Occasionally, 
altogether, and repeated earthquake shocks more or less scvere | during an eruption, the rim of the crater, unable to support the 
are felt, which eventually culminate in a grand convulsion, by | weight of the moiten lava which fills it, gives way at its weakcst 
which the surface is rent asunder with fearful viclence, alluwing | point, the lava bursting out and carrying away one side of the 
immense volumes of previously pent up vapour and pascs to rush cone itself; at other times the lava, after having risen some height 
forth from the fissure with such impetuosify as to hurl high into | up the crater, finds out a puint of weakniss and breaks through, 
the air huge fragments of the shattered rocks, along wiih vast | discharging itself YY a fissure some way up the side of the cone, 
quantities of molten lava, in so liquid a condition that during its | as was the case with the volcano of Sajama, in Hotivia, in 1850, 
asccnt it is seen to be sp'ashed about in the air like water, and to | and with Etna in 1865. In many eruptions the lava docs not 
become separated inio particles of all sizes. Vast quantities of | ascend at all into the crater, but lbreaks out at the very base of 
these particles, to which the name of vuicanic ash or dust has | the cone, or even at some cons:derable distance frum it, through 
been applied, are instantancously reduced to so fine a state of | a subterrancan passage. This took place in the eruy tion uf 
division, literally ‘‘bluwn to atoms,” as to become converted tnto | Kilauea, in the Sandwich Islands, in June 1840, when tle lava 
an a:most impatyable powder, capable of being carried away Ly | first showed itself at the surface at Arare, some six miles east- 
the winds prevailing durtng an eruption to distances of even ; ward of the crater which supplied it. !n fact, most volcannes 
hundreds of miles from the oiifice from which they had been | will, upon examination, be found at one or other per od in their 
ejected, and ultimately settle down cn the land or in the sea to | history to have presented examples of more than one, if not «f 
form deposits, whose nature wou'd often be a puzzle to | all, thesed ff.rent modes of discharging their molten products. 
geclogi ts, did not the microscope at once reveal thcir true The eruption of Etnain 1865, which I witnessed, d'd not pro- 
mineral charactcr and volcanic origin. Other particles less finely | ceed from the summit or main crater, but brvke out on the side 
divided become granulated and fall down from the air in the | of the mountain, akout 5,000 fect ahove the tevel of the sea. 
shay e of small biack grains, known as vuleanic sand ; whi'st still | Alony the fissure or rent furmed by this convulsion, no fers than 
larver ,ortiens, owing to the Lubbies of vapour or gas entangled | seven distinct cones rose up at intervals, building themselves up 
in their substance, descend as black porous or spongy stones, fiom | very rapidly from the enormous quantities of scoriae which were 
the size uf a pea to that of one’s head, ur larger ; and have re- | thrown up from their rents; as they hecame larger the bases of 
ceived the names of Lapilli, scuriz, or volcanic cinders, from | several of these cones extended uniil the united, and so formed 
their presenting much the aj pearance of an ordinary cinder from | a range of hills, the summits of which in but a few weeks reacher 
a coal fire. Although the scorlz thiown up by volcances are in | the height of several hundred feet, and entirely changed tLe 
m: jor part of a dark colour, there are als.» others (called trachytic) | character of the scenery of this part of the island. The four 
much lighter both in coluur and weight, which are usually moe | lowest concs were the most active, but from none of their craters 
common at the commencement of an eruption, the ordinary | was there any overflow of lava, which, however, poured out from 
pumice stone which is imported in large quantities from tlie } the very base of the concs, forming a fiery river apparently about 
volcanoes in the Lipari Islands, for the use of the painters, &c., | three miles acruss, which destroyed all before it, cutting through 
is an example of this variety familiar to you all. A peculiarform | a large pine forest, and at one place leaping like a cascade uf 
of lava is produced by the currents of wind blowing over the liquid fire over a precipice some 150 feet in height. 
surface of the molten matter in the crater, catching up portions The formation of a new or re-opening of an old volcanic vent 
of it and drawing them out into jong slender filaments like hair | is usually accompanied by 2 terrific explosion, often to be heard 
or spun glass of all shades of black, brown, or yellow. In the | at immense distances ; thus, in 1812, the outburst of the volearo 
Sandwich Islands, where this variety is very abundant, it is | of San Vincent was heard in the north of South America some 
called Pele’s hair, from the name of one of their ancient goddesses. | 700 miles distant. The enormous force developed by the rush 
In the intervals of an eruption, or after the greatest force of the | of gases and vapours from the fissure may be imagined when it 
rush has spent itself, the vapouis often rise through the molten | is knuwn that in the eruption of Mount Ararat, in 1840, huge | 
lava in the crater, in smart puffs which carry up with them | masses of rock weighing as much as 2§ tons were thrown out of 
portions of the fluid lava high into the air, whence they descend | the crater ; Cotopaxi is said to have even hurled a 2o0-ton rock 
consolidated as spheres or somewhat elongated bodies consisting | to a distance of nine miles ; whilst the volcano of Antuco, in 
of an external shell of solid lava, hollow or only filled with | Chili, in 1828, sent stones flying to a distance of 36 miles, 
vapour or gas inthe centre. From their resemblance to military The issue of vaseous matter from the crater of a volcano is 
projectiles, these bodies, which vary from the size of an orange to | often described as a column of flame ; this is incurrect, for 
that of a pumpkin, have received the name of volcanic bombs, although possibly a little burning hydrogen or sulphuretted 

The mineral matter thrown up into the air from a volcanic vent | hydrogen might be present, especially on the outer edge of the 
necessarily descends again by virtue of its own weight, a portion | column, the appearance of a cclumn or fountain of flame is ia 
drops back into the crater, but the major part fa'ling beyond it, | reality due to the gaseous matter of which it consists being 
accumulates around its brink to form a mound, which, since the | illuminated by the fragments of red-hot rock and molten fava 
larger and heavier pieces are not projected to so great a distance | thrown up along with it (like sparks in fireworks), assisted by the
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reflection from the red-hot sides of the crater itself, and from the | quite cold. Dolomier relates that the lower part of the Ischia 
surface of the molten lava below. lava of 1301 was stil] hot in the year 1785. 

The chemical composition of the gasif-m emanations from When, owing to the descriptions of the ground around vol- 
volcanoes proves that they are in greater part incombuatible, and | canoes, the water from springs, rivers, lakes, or the sea itseif, is 
therefore does not support the idea that the body of such a | brought into contact with the heated mineral mattcr below, we 
column of vapour and gases could be in flames, t¢, actually | have the production of the so-cil ed mud volcanoes or of fesures 
buming. On the outaide of the column, however, innumerable | sending forth torrents of heated mud and water, and often, to the 
brilliant scintillations of a bluish colour are frequently seen, due | great surprise of the inhabitants, throwing out numbers of fishes 
to particles of sulphur taking fire as they come in contact with | which had lived previously in these sources. The Geysers of Ice- 
the outer air, and patches of melted sulphur are aplashed about, | land are somewhat similar phenomena, but on the present occa- 
burning brightly as they fall through the air on to the slopes of | sion time will not permit these subjects being treated in detail. 
the cone. The emission or belching forth, as it has been called, Whilst some volcanocs like Stromboli, the lighthouse of the 
of the gaseous matter. with its accompanying red-hot ashes and | Mediterranean, as it was called by the ancients, have continued 
scoriax, is more an intermittent than a cont nyous operation, | in incessant activity from the oldest historical periods down to 
When an eruption is at its height the spasmodic puffs or blaats | the present day, the eruptions of others are only known to have 
are jerked out at intervals of but a few seconds, attended by a | taken place at long intervals, Vesuvius, although imagined by 
terrific roaring or bellowing noise difficult to describe in words. | Straho to have had a volcanic origin, was not known even by 

The buried cities of Stabia, Herculaneum, and Pompeii, | tradition to have ever been in eruption until the year 79, when 
covered up in parts to the depth of 100 feet by the ashes of | Pompeii was overwhelmed by it. Since that time, however, up 
Vesuvius, are ocular proofs of the vast quantity which can be | to the present date, it has given ample proof of its volcanic 
sent out of a volcanic vent during an eruption. The volcano of | activity, yet its history shows several intervals of a century, and 
Sangay, in I.cuador, in constant activity since 1728, has buried | one of more than two centuries, in which 1a eruption took place. 
the country around it to a depth af 400 feet under its ashes, and | No outbreak of the volcano Sanyay in Ecuador is recorded before 
a French geologist has estimated that in the course of only two | 1728, since which year it has been in continued activity, and 
days the valcano of Bourbon has thrown out no less than 300,009 | Krabla in Iceland also remained at rest for several hundred years 
tons of volcanic ashes, The immense distances to which these | before 1724. In fact, it may be safely affirmed that it is quite 
my be transported by the winds is no Jess surprising ; the ashes | impossible for us to know whether any volcano at all is entitled 
of Vesuvius, in the eruption which buried Pompeii, darkened the | to be regarded as ieally extinct, Even for ages after the last 
sun at Rome, and were carried as far as Syria and Egypt ; those | outburst of lava, it is found that smoke and acid vapours continue 
from San Vincent, in 1812, are reported ta have made the sky | to be given off fram most volcanic rents, and the extraction of the 
as dark as night in the Barbadoes ; and in Iceland, in 1766, the | sulphur found in the craters and sublimed into the fissures 
air became so charged with ashes for a distance of 150 miles | around dormant volcanoes, forms in many cunntries an important 
around Hecla, that even the brightest light could not be dis- | branch of industry. 
tinguished at a few yards. Although, as yet, I have confined my remarks altogether to 

Amongst the still active volcanoes we meet with some whose | terrestrial volcanoes, it must not be supposed that the depths of 
craters are several miles in diameter, encircled by precipitous | the scaare exempt from such visitations, and in the last few years 
sides rising to even a thousand feet above the bottom of the crater | we have had several prominent examples to the contrary in dif- 
when at rest, which, as in the Sandwich Islands, may contain | ferent parts of the world, Submarine volcanoes were well known 
reservoirs, or rather lakes of liquid lava, two to fonr miles across, | to the ancients ; Pliny and older writers refer to those in the 
and at times send forth rivers of molten stone several miles in | Mediterranean which threw up the islands of Delos, Rhodes, 
breadth, extending their fiery inundation to a distance of even ; Anappe, Nea, &c, In the Cyclades very curious examples have 
forty miles from the crater whence they issued. In the eruption | occurred, both in very ancient and in the most recent times. Of 
of Hualalai, in 1801, a lava current, aftec reaching the coast, | these islands, Therasia is recorded to have been formed in the 
poured out such volumes of melted matter as to fill up a bay | third century R.C,, as also somewhat Jater in the same century 
some twenty miles deep, and in it; place extend a headland some | the island of Thera, now called Santorin ; subsequently Hiera, 
three or four miles farther into the sea. The rate at which these | 91 B.c., and then Thea, A.D, 19, appeared, which last two 
rivers of molten stone flow is a very varying one ; in 1805 the | were, in 726, united by an eruption, and together formed the 
lava current from Vesuvius is said to have run down the first resent island of Kaimeni, In 1575 a smaller island called Little 
three miles in four minutes, yet only completed its total distance Kaimeni showed itself, around which, in 1650, numerous other 
of six miles in three hours ; and in 1840 that from Mauna Loa | islets were thrown up, which subsequently became united to Little 
advanced no less than eighteen miles in two hours ; whilst on the | Kaimeni during the eruptions, which continued from 1707 to 
other hand it is recorded that during the eruption of Etna, | 1812, when the island, thus increased in size, became known 
which commenced in 1614, and continued many years, the lava | as New Kaimeni. Finally, the last eruption (still going on), 
stream only completed a distance of six miles in ten years, nat- | which commenced 28th January, 1866, presented us, on the and 
withstanding that al] this time it was seen to be in slow but | February, with a new island, now called King George’s Island, 
almost impcrceptible motion ; during the eruption of this volcano | from the present King of Greece, which, according ta the latest 

in 1865, i found, however, that at the edge of th current the | accounts, still continues to increase in size, Numerous other 
rate of motion varied from 15 to 120 fect per hour according to | examples might be cited, but I shall only mention the island of 
local circumstances ; in the centre of the stream the lava was | Johanna Bogoslawa, in Alaska, which, although it only first evidently still more rapid in its movements, showed itself above tha water in May 1796, had, in 1806, in- 

The entire mass of a lava stream often advances, even when | creased 80 as to be an immense volcanic island, the summit of 
to the eye it would appear to have become quite solid ; upon | which was then elevated to no less than 3,000 feet above the 
my throwing a heavy stone on to the top of a Java current so far | level of the sea, 
consolidated that the stone merely fixed itself into the surface The volcanic products thus forced out under the sea present, 
without sinking deeper, it was seen that the stone moved a'ony | as might be expected, a very different aspect from that of the 
with the lava which otherwise looked as if stationary. The | ashes, scoria, and lava from terrestrial volcanoes ; the molten lava 
surface of this lava consolidated and cooled with a:most in- | coming in contact with the water is at once broken up into frag- 
credible rapidity, sg much so that, notwithstanding the protesta- | ments, coarser or finer, in propurtiog to the greater or less cooling 
tions of my guides, I walked over lava currents when, aith.same | power of the water in immediate contact with them, and often in 
time, the fiery stream still flowing below could be distinctly | great part instantly converted into fine mud, of a greyish colour 
seen through the cracks in the crust over which I passed. when formed from prachytic lava, but more commonly of a 

On this occasion also the stems of the pine-trees in the forest | chocolate or other dark tint, and much denser when produced 
which was destroyed by this eruption were converted into char- | from the more prevalent pyroxenic lava. Beds of this character 
coal as high as the Java 1eached, but the upper portions of the | spread out by the action of the sea, often enclosing shells, fish, 
trees then toppled over, and re.nained in an almost unaltered | and other organic remains, become in time consolidated and 
and uncharred condition on the top of the lava current which upheaved, and as they often presenttan appearance much resem- 
had so quickly cooled. The crust which forms on the topo | bling ordinary'{volcanic rocks, they have frequently puzzled 
lava when covling, being an excellent non-conductor, acts so geologists who at first found a difficulty in explaining the presence efficiently in preventing further escape of heat, that we find | of suc fossils in rocks apparently of igneous origin. 
streams of lava requiring many years and even ages to become Many writers on this subject fold to the belief that volcanoes
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are mere local phenomena, each one springing from its own | eruption of Isluga, which, according to the latest news, still 
comparatively small reservoir of molten matter, supposed to ave | continues. There seems little reason to doubt that all earth- 
originated from the softening or fusion of rocks pre-existing on | quakes are of purely volcanic origin, and that volcanoes them- 
the spot at some depth below the surface. To me, however, | selves may be regarded as so many safety-valves for blowing off 
this hypothesis appears altogether untenable when it is remem- | the surplus steam, gases, and molten products from our great 
bered, amongst other objections which I haveelsewhere considered, | internal boiler ; for, as a rule, it has been observed that earth- 
that volcanic rocks are encountered in all parts of our globe, quakes either cease altogether or diminish greatly in violence 
often continuous or nearly so, over immense areas, and that all | as soon as a neighbouring volcano has cleared its throat. 
these rocks, without reference to the part of the world in which Although I have resided several years in what are called 
they occur, are invariably alike in character to one another. earthquake countries, and have experienced numerous and severe 

Volcanic rocks may be classified under two heads, viz., the | shocks, amongst others those which resulted in the total destruc- 
dark-coloured, more dense ; and the less heavy, light-coloured | tion of the cities of Copiapo and Mendoza, on which latter occa- 
Javas, termed, respectively, the basic or pyroxenic, and the acid | sion some 20,000 inhabitants perished in the ruins, it seems to 
or trachytic lavas. Both these varieties may proceed from the | me quite impossible to convey in words anything like a true 
same volcanic vent in succession—for instance, in Vesuvius, | picture of such a dreadful catastrophe ; the feeble shocks occa- 
where the mineral matter which buried Pompeii is trachytic, but | sionally felt in England cannot give you even the remotest idea 
the later lavas are generally pyroxenic in character. This also | of what a severe earthquake is in reality, for not only are cities 
was the case in the recent eruption of Santorin, as reported | destroyed and whole villages swallowed up in an instant, as in 
upon by the Austrian Scientific Commission. the case of Arqure during the eruption of Mount Ararat in 1840, 

The examination of volcanic products, no matter how distant | but when situated on the coast, even when they have withstood 
the volcanoes may be from one another from which they are | the shock itself, they may be entirely swept away by the great 
taken, prove them to be altogether identical in general, mineral, | sea wave which follows close upon it, as happened with the 
and chemical constitution. cities of Arica and Iquique, in Peru, little more than a year ago, 

Taking all these and other data into due consideration, I | Equally terrible is the destruction caused by the showers of ashes 
cannot arrive at any other conclusion than that all volcanoes are | and torrents of molten rock, as in the well-known instances of 
connected with one another in depth, and having one common | Pompeii, Herculaneum, and others, too numerous to mention, 
source, not necessarily situated at any enormous depth below the The study of volcanic phenomena presents a wide and in- 
surface, but in which the molten matter—whilst always containing | teresting field for exploration, for as yet our knowledge of the 
certain general characters—has undergone considerable modifica- | subject is lamentably defective. To follow it up, however, the 
tionsin composition, mineralogicaland chemical, fromtime to time | Student should work out a path for himself, taking advantage 
in the world’s history; for under the term volcanic rocks, I | of every new means of research placed in his hands by the 
would here include all eruptive rocks without exception, whether | advance made by the collateral sciences, and steering clear of 
called granites, syenites, porphyrites, basalts, or lavas, all of | all schools or preconceived notions. Schools in Science are 
which I regard as but so many members of one series, or simply as | What parties are in politics; the ‘‘ follow my leader style will 
the products of the volcanic action of different geological epochs. | Not do in this age, for it does not permit of that perfect inde- 

So much for the molten products of volcanoes. Now a few | pendence of thought absolutely requisite to ensure success in the 
words on their gasiform emanations, which consist in greater | pursuit of Science. The study of science 1S the search after 
pait of the vapour of water, 7.2. steam, along with volatile truth, but in its study the persevering and conscientious worker, 

chlorides, hydrochloric and sulphurous acids, nitrogen and | although sure to attain good results in the end, must always bear 
sulphuretted hydrogen gases. The sulphur, seen to be sublimed | im mind that his results, even when proved to be ¢ruths, are still 
in so large quantities, is probably derived from the mutual re- | only fragments of ‘he whole truth, and that he therefore should 
actions of the sulphurous acid and sulphurated hydrogen gases, guard himself against overrating their value, i.¢, the extent of 
as they come into contact with one another. their application, since this can only be correctly estimated when 

Now if it be true that we have a vast accumulation of molten | these fragments have been found to fit accurately into their true 
matter at a certain depth below the surface, which observation | place in the grand plan of nature. D. Forses 
further informs us must, in major part, consist of the silicates | ————-———————__ 
and sulphides of the metallic elements, then, in my opinion, . 
at least, it only requires the assumption that water from the sea SCIENTIFIC SERIALS 
should, by some means or other, find its way down into such a THE Journal of Botany for July commences with a shortaccount 
reservoir, to account for all the phenomena of volcanoes, both | by Dr. D. Moore ona form of Salix arbuscula in Ireland, which 
mechanical as well as chemical. The greater part of the water | inclines rathertowardsS. myrsinites. Dr. Seemann proceeds with his 
so introduced would be at once converted into steam, which, in | ‘‘ Revision of the Natural Order Bignoniacee,” and Mr. Worth- 
its turn, would become still further expanded by a heat so great ington Smith with his valuable ‘‘Clavis Agaricinorum,’” these 
as that of molten lava, and would develope an enormous power. | three articles completing the portion of the paper devoted to 
Calculations have been made which show that water, even original articles, which we regret to see reduced to so smalla 
when treated to a much less temperature, would exert an space. Then follow the second part of Dr. Braithwaite’s ‘‘ Recent 

‘ejection force,” as it has been termed, even exceeding that | Additions to our Moss Flora,” and appreciative reviews of Dr. 
developed in eruptions of the highest volcanoes known. Another | Hooker’s ‘* Students’ Flora,” and Prof. Babington’s ‘‘ Flora of 
portion of the water with the air carried down along with it, | Iceland.” 
acting upon the highly heated sulphides, would become de- THE Student and Intellectual Observer for July contains several 
composed, and furnish the sulphuretted hydrogen, sulphurous good articles, though none of any striking originality. The 
acid, and nitrogen gases given off, whilst the common salt in the longest is by Dr. W. B. Carpenter, on the Deep Sea, its Physi- 
sea water, by its action on the hot silicates in presence of steam, | cal Conditions, apparently a report of a lecture delivered during 
would eliminate hydrochloric acid, and account for the appear- | the winter in St. George’s Hall. Dr. Henry White’s article on 
ances of it, as well as of the volatile chlorides found in volcanic | Demonism and Convulsionism gives some interesting details of 

fumes. If we accept this explanation. the chemical reactions | the epidemic which prevailed in Europe during the 17th century. 
would be but the effects and not the cause of volcanic phenomena. | Dr. Wickham Legg, on Zymotics, discusses the theory of the 

The destructive effects attendant on volcanic convulsions are fungus-germ theory of diseases of this class, which he admits ex- 
of two different characters, viz., those arising from the earth- plains a good many of the facts, but demands too great a con- 
quakes which accompany and, as a rule, precede outbreaks ; | cession in the outset, in the presence in the blood of nearly twenty 
and those caused by the products ejected from the volcano itself. | distinct and separate substances, which exist only to serve as a 
The connection of earthquakes with volcanoes has been noted | nidus for the specific ferment, and to be a source of injury to 
from the oldest times ; the earthquakes which commenced A.D. | the individual. Mr. Llewellynn Jewitt contributes an article on 
63, were but the efforts made by Vesuvius to relieve itself, | Celts and other Implements of Bronze, profusely illustrated ; 
which culminated in the great eruption of 79; the same was the | Mr. Barff, a third article on Poisons; and Mr. Henry J. Slack, 
case in Mexico with Jorillo in 1759, and with the great earth- | two short papers on the Juniper Fungus (Podisoma), and on the 
quake of 1834 in Chili, which ended in the outbreaks of Osorno | Structure of Pizsulariez. The’ two publications of the quarter 
and three other volcanoes of the Andes ; and lastly, in 1868, the | selected for separate reviews are Proctor’s ‘* Other Worlds than 
terrible earthquake which visited the coast of Peru and totally | Ours” and Wallace’s ‘‘ Contributions to the;Theory of Natural 
slestroyed the cities of Arica and Iquique, was followed by the | Selection ;” and minor papers and reports fill up the number.
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SOCIETIES AND ACADEMIES England, the present conservation of the monuments of Ancicnt 
t are due. 

. . LONDON Zoological Society, June 23.— Prof. Flower, F.R.S., V.P., 
Royal Society of Literature, June 22.—N. E. S. A. | inthe chair. An extract was read from a letter received from 

IIamilton, librarian, in the chair. Mr. W. R. Cooper exhibited | Dr. J. Anderson, of Calcutta, containing additional remarks on 
a Greek Tablet from the Hay Collection, found by the late | the dolphin of the Irrawaddi.-—Two letters were read from Mr. 
Mr. Robert Hay in the Aasaseef, Thebes, about 1823. Mr. Cooper | W. H. Hudson, Corresponding Member, containing remarks on 
stated that the relic was one of peculiar interest, as it was a | birds observed by him in the vicinity of Buenos Ayres.—Mr. 
palimpsest tablet, upon which had been written, in the bold | Howard Saunders exhibited and made remarks upon some nest- 
uncials peculiar to the fourth century, a list of familiar Grecian | lings of the Booted Eagle (Aguila pennata) from Southern Spain. 
names, and among them that of Athanasius. This circumstance, | —Dr. J. Murie read a memoir on the anatomy of the walrus 
and the fact that it was found near to the ruins of a Christian | ( 7richechus rosmarus), principally founded upon the example of 
church, where a long inscription in honour of Athanasius once | this animal that had lived for some time in the Society’s Garlens 
existed, seemed to warrant a belief that the tablet had some con- | in November 1867.— Dr. J. Murie also read notes on a species 
nection with that famous bishop, the more so as the name was | of Znia from the rhinoceros, which he regarded as probably 
not a common one in Grecian history, and the characters are | undescribed ; and on a case of variation in the horns of the 
unquestionably of the period in which he lived. Mr. Cooper was | Panolian Deer (Cervus edi). A third communication from Dr. 
supported in his views by Mr. W. S. Vaux and Mr. Hamilton, who J. Murie contained remarks on Phoca groenlandica, its modes of 
examined the antiquity with much interest, and supplemented | progression and its anatomy.—Mr. R. Swinhoe communicated a 
his short paper by some very able remarks of their own. catalogue of the mammals of South China and Formosa, with 
Quekett Microscopical Club, July 22.—Annual general | notes upon the various species that he had observed during his 

meeting, Mr. Peter le Neve Foster, president, in the chair. | numerous travels in those countries. A second communi- 
According to the annual report of the committee, which | cation from Mr. R. Swinhoe contained a list of birds 
was read, the Club still maintains its popularity and success. | collected by Mr. C. Collingwood during a cruise in the 
It numbers over 500 members, and meets for the prose- | seas of China and Japan, with notes by the collector. The 
cution of miscroscopical inquiry twice a month throughout | collection was stated toembrace examples of 33 species, amongst 
the year. Mr. Peter le Neve Foster, in vacating the pre- | which were several of rare occurrence.—A communication was 
sidential chair which he had so ably filled during the | read from Dr. O. Finsch, C.M.Z.S., containing an account of a 
past year, delivered his valedictory address, in which he | collection of birds recently obtained in the Island of ‘Trini- 
called attention to various open questions in microscopical | dad. The collection included 115 species, amongst which were 
science, and which were fields well worth the labour required | several new to the avi-fauna of the island.—Messrs. H. FE. 
for their investigation, and which he considered the members } Dresser and R. B. Sharpe read a paper on the Great Grey Shrike 
might undertake with pleasure to themselves and advan- | (Lamins excudbitor) and its allies. The differential characters of 
tage to the world at large.—Prof. Lionel S. Beale, F.R.S., | the various species were pointed out, and special attention was 
was elected president for the ensuing year, and Messrs. Henry | drawn to the Indian Grey Shrikes (Zanius lahtora) which was 
Lee, F.L.S., Arthur E. Durham, F.R.C.S., Peter le Neve | considered to be identical with the Algerian Zanrtus pallens or 
Foster, M.A., and Dr. Robt. Braithwaite, F.L.S., were elected | dea/batus.— A communication was read from Mr. J. Brazier, 
vice-presidents, while Messrs. Allbon, T. W. Burr, F.R.A.S., | C.M.Z.S., containing notes on the habits of the Grakle of the 
Witham M. Bywater, and Charles F. White, were elected to | Solomon Islands, recently described by Mr. Sclater as Gracila 
fill four vacancies on the Committee.—The proceedings then | £ref#.—Mr. J. Brazier also communicated descriptions of ten 
terminated in a conversazione. new species of land shells, collected by Mr. W. F. Petterd in 
Syro-Egyptian Society, July 19.—Messrs. Bonomi and various parts of the Australian region. —Messrs. Sclater and Sal- 

Simpson attended to exhibit and explain a large collection vin read an account of several species of birds recently received 

of water-colour and pencil drawings, mostly by the late Mr. | by M. Boucard of Paris, in collections from Mexico, which were 

Robert Hay, and now the property of hisson, Mr. R.J. A. Hay, | new to the avi-fauna of that country. —Dr. J. E. Gray communi- 

of Munraw. The sketches represented Egyptian views and | cated a paper on some tortoises in the British Museum, with de- 

antiquities, the most interesting of which were as follows :— | scription of some new species. 
A series of coloured views of PAi/ol and Koum Ombos, taken Ethnological Society, June 27.—Extra meeting, Prof. 
about 1833, the more valuable as the latter temple having fallen | Busk, F.R.S., inthechair. Sir John Lubbock, Bart., described 
down is now almost completely buried in the Nile alluvium. <A the opening of the Park Cwm Tumulus, in the peninsula of 
series of very elaborately finished drawings of the palace temple | Gower, South Wales, and exhibited a plan of the structure. — 
of Medinet Habou, by the late C. Laver. The original measured | The Rev. Canon Greenwell read a paper on his explorations in 
plans, sections and details of the Pyramids of Gizeh, by C. | Grime’s Graves, Norfolk. These so-called graves consist of a 
Catherwood (to whom and Bonomi we owe the first accurate large number of pits and galleries in the chalk, excavated in pre- 

map of the Haram es Shereef). These were accompanied by | historic times for the working of flint. The explorations led to 
notes and details of the now famous Sarcophagus in the king’s | the discovery of many neolithic flint implements, picks mate of 
chamber. A large panoramic view of Zzedes and a folio of | the antlers of the red deer, and curiously-sculptured fragments of 
sketches near Karnak, in pencil, by F. Arundale. +A view of | chalk. Colonel Lane Fox, Mr. Flower, Mr. Fisher, Sir }. 
the singular Purple Lake near Thebes, so called from an unex- Lubbock, and Mr, Dawkins took part in the discussion.—Mr. J. 
plained phencmenon, viz., that its waters at a certain period | W. Flower exhibited a large collection of specimens from the 
annually assume a purple tint. And, lastly, a collection of mis- neighbourhood of Mr. Greenwell’s discoveries, including objects 
cellaneous hieroglyphic inscriptions and mural paintings from of widely different dates, such as palzolithic and neolithic flint 
the Tombs at Gouna. Many of these, apart from their artistic | implements, a large British urn, and a fine Roman glass bottle. 
merit, are deserving notice as being excellent illustrations of the | Mr. Boyd Dawkins then gave a verbal abstract of his paper on 
marvellous accuracy obtainable by the use of an almost for- the discovery of the remains of platycnemic, or flat-shinned 
gotten instrument, the camera lucida, by means of which, ere the people in Denbighshire. Explorations were made ina refu-e-heap 
days of photography, the splendid works of Canaletti, Britton, ina tumulus, and in two bone-caverns, and the human remains 

Roberts, and Hay were produced. At the same meeting were thus obtained were exhibited. These proved that platycnemism 
also exhibited, by Mr. T. Christy of Fenchurch-street, seven | was manifest in the ancient dwellers in North Wales, as well as 

volumes of beautiful photographs from the East, taken in 1869 | in those who buried their dead in the cave of Cro-Magnon in 
by M. Felix Bonfils. They represented the present condition of France, and in those whose remains are found in the caves of 
most of the buildings comprised in the Hay drawings, and ex- Gibraltar, —Prof. Busk exhibited and described the peculiarly- 
emplified in many cases the wanton vandalism of the celebrated | formed tibize, and distinguished two forms of platycnemism, but 
Mahomet Ali, who caused many of the then almost perfect attached no value to this peculiarity asa race-character.—Several 
temples to be destroyed for the sake of their materials, with | other papers were taken as read, this being the last meeting of 
which distilleries, cotton factories, and warehouses were erected the session. 

about the years 1836 and 1840, in fact until the havoc was Paris 

arrested by a vigorous ‘* Appeal to the Antiquaries of Europe” Academy of Sciences, July 25.—M. J. Darboux read a 
(1841), by the late G.R. Gleddon, U.S. Consul at Cairo, to | reply to some observations by M. Catalan on his note on the 
whose energy and the united action of the savans of France and | centres of curvature of an algebraic surface. M. Bertrand com-
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municated a report on a memoir by M. Massieu on the charac- | Priwoznik describes tetracetyl bromo-gallic acid and bromacetyl- 
teristic functions of various liquids and on the theory of vapours. | gallic acid. —P. Wexlsky communicates an easy way of obtain- 
—A note was read on the mechanical equivalent of heat and on | ing bichlorinated chinone by treating trichlorinated phenole with 
the electro-chemical properties of aluminium, by M. J. Violle.— | nitrous acid: Cg Cl, Hz, O + O= Cg, Cl, H, (O,)” + HCL— 
Father Secchi communicated some further remarks on the spectra | A. Ladenburg describes some chlorinated derivatives of stanno- 
furnished by various types of stars.—M. Bertrand presented a | triethyl.—R. Radziscewsky has obtained nitro- and dinitro- 
note by M. Laussedat on the restoration of a conical sun-dial, | derivatives of phenylacetic acid.—Ilugo Schiff has observed 
from a fragment brought from Phoenicia by M. Renan.—Remarks | that phenylcarbamic ether— . , 
on the variations of the magnetic needle, by M. Broun, were co 2 C, H; - 
read; the author cited the decennial differences observed at NHC, H; 
Munich from 1841 to 1861, and drew from them the conclusion | yields, by heating, cyanurate of phenyl, diphenylated urea 
that the western declination increased up to 1855, remained | and triphenylated biuret. — A. W. Hofmann has obtairted, 
variable in 1856, and then diminished to about 1860, since when | in an easy way, cyanate of phenyl by treating phenyl. 
there appears to have been a slight increase.—A note by M. H. | carbamic ether with phosphoric anhydride. The cyanate is 
Gal on the brominated derivatives of anhydrous acetic acid was | slowly transformed into cyanurate. The transformation takes 
communicated by M. Cahours. The compound described by | place sudjenly when triethylphosphine is brought into contact 
the author was bibrominated anhydrous acetic acid, which was | with the cyanate. As phenyl-carbamic ether when distilled by 
obtained by pouring bromide of monobrominated acetyle upon | itself also yields a certain proportion of cyanate of phenyl, the 
pulverised fused acetate of soda, and distilling the mixture. Its | reaction just now mentioned by Schiff obtains a simple explana- 
formula is C8H4Br?O%—A note was read by M. Guyot onthe | tion. The cyanates of tolyl, of xylyl, -and of naphthyl have 
volumetric determination of the soluble fluorides. ‘The author | been prepared in an analogous manner.—Prof. Hofmann then 
employs a solution of perchloride of iron.—A note by M. | drew the attention of the society to some new lecture experi- 
IDobroslavine on the fatty matters of the chyle was presented by | ments, apologising that an experiment formerly described by 
M. Wurtz; and M. H. Sainte-Claire Deville communicated a | him as new was not ss. The demonstration of the development 
note from Professor Cossa, of Udine, giving an account of some ex- | of heat through crystallisation, by pouring ether upon a super- 
periments made with an ama’ gam of aluminium, and stating that | saturated solution of acetate of sodium, belougs to Faraday, 
aluminium acts upon iodide of zthyle in sealed tubes at ordinary | He then poured fuming nitric acid into hydriodic acid gas 
tcmperatures, and that he has prepared aluminium-zethyle by the | in a test-tube, which inflamed the hydrogen. H, S and 
action of aluminium upon stannzthyle.—M. Faye presented | H,Se show a similar combustion. A second experiment con- 
remarks upon some peculiarities of the soil of the fandes of | sisted in heating a watch-glass containing a minute quantity of 
Gascony, in which he noticed especially the characters of the | aniline green. According toexperiments instituted by Dove the red 
‘‘alios’? or impermeable stratum which exists at a depth of one | copper lustre shown by this substance in reflected light is exactly 
metre from the surface ofthe soil, and which, in his opinion, was | complementary to the green colour shown in transmitted light.. 
the main cause of the former insalubrity of the Landes. He | When heated a violet is obtained exactly complementary to the 

- considered that it was formed by the infiltration of water holding | yellow metallic lustre which it shows in reflected light. A third 
decomposing organic matter in solution during the winter season, | experiment showed the colouring power of aniline red. In one 
and the evaporation of the water in the summer.—M. H. | hundred million parts of water added to one part of the colour- 
Sainte-Claire Deville presented a noteonaschistose rock impreg- | ing matter, the colour may be distinguished, supposing the 
nated with carbonaceous matter, sent by MM. Ravizza and |} layer of the liquid to have half a metre’s thickness. A white 
Colomba.—A note was read by M. Dieulafait on the Zerebvatula- | silk thread left in this bath for twenty-four hours exhibits a very 
diphya limestones of the French Alps, from Grenoble to the | decided colour. A fourth experiment was arranged to show the 
Mediterranean. From stratigraphical considerations, the author | formation of nitrous vapour and nitric acid, by burning hydrogen 
confirms the results arrived at by M. Hébert upon palezonto- | in air. A balloon of 10 litres capacity was provided with three 
logical evidence.—An extract from a letter by M. Pissis to M. | openings, two of which, opposite each other, were provided with 
Elie de Beaumont on mountain-systems and on the formation of | platinum tubes soldered to ylass-tubes, and serving to introduce 
the desert of Atacama was read.—M. Daubrée presented a note | the two gases. The red vapours and the acid property of the water 
by M. F. Garrigou on the chemical examination of a metamor- | can easily be observed. The fifth experiment, an easy way ot 
phosed cement from the Bayen spring at Luchon. A ball of | condensing cyanogen gas, depends upon a simple apparatus, 
cement which had remained for eighteen years in the hot water | forthe description of which we must refer to the society's reports. 
(147° F.) of the spring was found to have gained a considerable | Lastly, a pretty experiment to show alternate reduction and 
quantity of silica, some organic matter, and a little fluorine. It | oxidation was exhibited. A copper crucible was placed on a 
contained some ‘‘ microzymas.”—M. de Quatrefages presented a } triangle, so that it could be heated inside with a strong gas 
note by MM. F. Garrigou and de Chasteigner on the contempo- | burner. <A funnel was placed over it, the tube of which was 
raneity of man with the cave. bear and the reindeer in the cave of | connected with a hydrogen apparatus. By alternately removing 
Gargas (Hautes Pyrénées). The remains discovered consisted | and again approaching the tunnel the copper became oxidised 
of a hearth, with flint implements, split bones, &c.—A note by | and reduced.—N. Limpricht described derivations of meconic 
M. Perez on the generation of the Gasteropoda was communi- | acid.—R. Rieth has taken the vapour density of metallic 
cated by M. Milne-Edwards, consisting chiefly of remarks upon | chlorides, arriving at the formule of Hg Cl and Hg Cly 
the phenomena of copulation in snails.—An extract from a} Sn Cl,, and Sn Cl,, dissociation being out of the question, be- 
letter of M. de Vallier stated that whilst the general results of | cause tin is scarcely volatile. 
the silkworm cultivation in the department of the Basses-Alpes : 
have been deplorably bad, M. Rayband-Lange, following M. ae 
Pasteur’s rules, has suld cocoons to the value of 64,000 francs, CONTENTS Pace 
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German Chemical Society, June 27.—F. Sonnenschein has Peet SRewaRT ERS Dissip ATION OF ENERGY. By Dr. o70 
found the oxide of cerium Ce, Q, to give characteristic colours | Poputak Puysiopocy . . . 2. 2 le) ll 
with alkaloids. The oxide, when added to strychnine and sul- | Mutver’s Puysics AnD METEOROLOGY. By Prof. W. JACK. . . + 272 
phuric acid, produces a violet colour more stable than that obtained Pur Book SHELA. cee 8 #8 
with bichromate of potassium. fhe oxygen thus developed rtilisati a Gi _ _. oF 
is in the form of ozone.—C. Graebe and C. Liebermann have Cee Beals (eeustrated).- W. E. HART fia 78 
diseovered that anthrahydrochinone (C,, Hg O. OH,) is formed The Source of Solar Energy.—R. A Proctor. . . . - + + + 275 
when the chinone of anthracene is fused with potash. By Spontaneous Generation.—W. G. SmitH. . . «©. + + 7 + 276 

. ° : . . per-Saturation.—J.G. GRENFELL . . . . . . «ee es 296 
treating bromide of anthracene, C,, Hg Brg, with sulphuric acid, Derivation of the term ‘‘ Horse-Chestnut.”—-J. JEREMIAH . . «+ 2977 
bisulpho-anthrachinonic acid is formed, which yields alizarin Ozone and Thunderstorin,n—S. BARBER. « - - 0 - + + 8 + 877 
when fused with potash. They have also prepared alizarin- | wee sun's Corona.—R. A, PROCTOR. «6 7 ee ee es a 

sulphuric acid and tried in vain to transform it by fusing potash Tue CONTINUITY OF THE Gaseous anp Lrquip STATES OF MATTER u 
into purpurine.—O. Hesse has investigated opium-wax, con- (With Illustrations). By Pror. James THOMSON. . . . + ~ 978 
sisting chiefly of cerotate of ceryl, and of palmitate of ceryl, | Notes. . . 2. ee ee ee we ee ee ee 2er 
—W. v. Schneider, by oxidising diamylene, has obtained an | QN VOLCANOES. By D. Forpss, F.RS. . 2. 1 5 2 + + 3 
acid, C, H,, O,, and an indifferent oil, Cio Ho O.—E. v. | Sociztizs AnD ACADEMIES . : r . : ‘ : ; ; : . : : ‘ . aby
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