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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 

~ “To the solid ground “ a 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 
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ROYAL GEOGRAPHICAL SOCIETY. UNIVERSITY COLLEGE, TORONTO. 
Fellows and the Public are informed that the Offices and Collections of this Applications will be received up to September 6th from Candidates for the 

Soci ety will be closed throughout the month of August on account of Removal | Professorship of Natural History inthis College. The initial salary is £500, 
to the New Premises, No. 1, Savile Row. currency per annum, rising to £b50 currency by additions ot £: 59 currency a 

. intervals of 5 years. ¢ applications, with testimonials (originals or certifie: 
By Order, H.W. BATES, Assistant Secretary, copies), are to be addressed to sie Hon MM £, Cameron, Provincial Secre 

. tary, Toronto, Ontario, in envelopes marked ‘‘ Natur: istory,” and shoul 
15, Whitehall Place. be posted so as to reach him on or before September 6.h. The Academic 
oe _Lsvear will begin on October 2nd, but the commencement of the Lectures on 

ANDERSON’S UNIVE RSITY, GLAS- Natural History may be deferred to the middle of the month. 

GOW.—CHAIR OF NATURAL PHILOSOPHY. JOHN McCAUL, LL.D., President. 

The Trustees invite Candidates for the Chair of Natural Philosophy, 7 mT 
vacant by the appointment of Professor Herschel to the Professorship of Ex- Univ. Coll , Toronto, July 17, 1871. 
perimental Binlosopl in Durham University in connection with the new 
College of Physical Science at Newcastle. en 

Applications to be Lodged on or before the 26th of August with the Secre-} GEOLOGY of WEYMOUTH.—Isle of 
tary, who will furnish information regarding the duties and terms of the ap- | PORTLAND :; containing Figures of the characteristic Fossils, Coast Sec- 
Pointment, tions, Geological Map of the District, and other Illustrations ; with Informa- H Pp 

50, West Regent Street, J. B. KIDSTON, Secretary. | tion relating to the Natural History of the Coast. By R. DAMON, F.G.S 
Glasgow, zoth July, 1871. . 

‘Notg.—The Trustees do not bind themselves to appoint any of the appli- London: E, STANFORD. Price ss. 
cants, * 
—— = eee “If there be any person who thinks that White's ‘Selborne’ relates toa 

time and place so far off that there can be no truth in the book, and who yet 
SCHOOL OF CHEMISTRY, would like to try upon himself the study of some local natural history on the 

spet of which it treats, ae comparing it with the eines themselves i sites 
>» let him repair to Weymouth, and work and walk up and down its cliffs an 

ro, GREAT MARLBOROUGH STREET, valleys with Mr. Damon's book in his hand.”—Prof. Rolleston's Presidential 
i Address, British Association, 1870. 

LONDON, W. —_ 
SEASIDE STUDIES IN NATURAL 

_.  Direcrep sy ARTHUR VACHER. HISTORY. By ELIZABETH C. AGASSIZ and ALEXANDER 
——_ | AGASSIZ. Illustrated. New edition, 1 vol. 8vo. 3 dols. 
ROYAL COUNCIL of EDUCATION.— 

EXPERIMENTAL LECTURES and Demonstrations on the SCIEN- “ Here is another addition to the scientific literature of the day, under the 
TIFIC SUBJECTS of the above examinations can be attended in classes | name of Agassiz It is a volume wanted by those learned in science, and who 

ot privately, at the BERNERS COLLEGE Laboratory and Class-rooms. | throng the sea-shore in the summer time for recreation. This volume will 
‘Telegraphy and Photogra hy especially considered. Fees moderate.—Apply | add another interest to the fringed edges of the garrulous sea—It will induce 
to Prof. E. V. GARD ER, F.E.S., F.S.A., 44 Berners Street. W. men and women to go down to it, and study the laws of the Creator in the 

Sanne ee shell and thes it casts along its shores ane Eoeglish People have Plenty ot 
books of this nature, but we have none before this especially adapted to our 

IS THE EARTH APPROACHING | latitude. tis not exclusively confined to the specific marine animals along 
THE SUN? An Inquiry. See “Sun-Spots,” by Ropert Hotes. Price | our shore,—it also branches out in its generalisations, so that it becomes 2 
as, cloth as. 6d. manual of natural history. Its illustrations are various and distinct, and the 

“” MOE: general reader as well as the scholar in natural history will find hinneell easly 
a DAMS, & CO. introduced to some of the great principles underlying the animal creation, 

__eondon : HAMILTON, ss ee The drawings were mostly taken from nature by Alexander Agassiz, and the 
text written by Mrs. Agassiz, with the assistance which she derived from the 

QUARTE RLY J OU RNAL of EDUCA- notes and explanations of her husband. The type and paper are of a superior 
TION. Price 6d. quality, and do credit to the far-famed University Press of Welch, Bigelow, 
Ae & Co "Boston Post. 

Conventsiot JULY Numbeh AMES R. OSGOOD, & CO., B U.S.A . ; iy ., Bost S.A. 
Scholastic Agencies ; Unsuitableness of Euclid as a test-book of Geometry, J see ostons 

by R. Tucker, M.A.; Cramming, by Jc Valentine ; The Study of His: ls a 
Jory, b; i ; Essentials of Geometry, by J. orell, M.A. ; 
Wiens Ae eke R. Hope . Correspondence, 8c, Articles on THEH ARTLEYIN STITUTION ? South- 

‘Ge-metry, &c., have appeared in late numbers, by Wormell, M A., | ampton.—The Prospectus of the Departments of General Literature, Engi- 
-R. Lavett, M.A., J. R. Morell, M.A., &c. neering, and Technical Science, and Preliminary Medical Education, may be 

“7, J. ALLMAN, 463, Oxford Street. obtained on application to the Principal.
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SC ENTI FIC PUBLICATIONS HOLLOWAY’S OINTMENT and PILLS 
‘ are an infallible remedy for bad legs and all kinds of wounds. The surpris- 

ing sale of these invaluable medicines in every part of the civilised world is 
. ~ | the most convincing proof of their efficacy, of which, were further proof 

Third Edition, 8vo, 7s. 6d. required, the long list of voluntary testimonials received from grateful Patients 
in all quarters of the glsbe would amply supply it. They speedily cure bad 

PROFESSOR HUXLEY’S LAY SER: legs, old wounds, scrofula, and all diseases of the skin. Thousands of per- 
NS, ADDRESSES, and REVIEWS. sons who had Jong and severely suffered from these dreadful maladies have 

, been cured by these medicaments after every other means had failed ; and it 
is a fact beyond all doubt that there is no case, however obstinate, or how- 

ESSAYS SELECTED FROM PRO.- | ever long standing, which they fail to relieve. 

FESSOR HUXLEY’S “ Lay Sermons, Addresses. and Reviews? (Crow | 
Bvo, zs. This day, crown 8vo, 2 vols. 248. 

A HANDBOOK of BRITISH FUNGI, 
ON THE GENESIS OF SPECIES. By with full descriptions of all the Species and Illustrations of the Genera. By 

ST. GEORGE MIVART, F.R.S. With Numerous Illustrations. Crown | M. C. COOKE, M.A. 
8vo, 9s. 

‘Mr. Mivart has succeeded in producing a work which will clear the ideas MACMILLAN & CO., LONDON. 
of biologists and theologians, and which treats the raost delicate QUeSEIOMS BM TTS 
a manner which throws ight upon most of Me clears away the barriers Second Edition, revised and enlarged, 8vo, price tos. 6d., 
of intolerance on each side.” —Britis edical Fournal, 

: A DIGEST of FACTS RELATING to 
» the TREATMENT and UTILISATION of SEWAGE. by W. H. 

THE BEGINNINGS OF LIFE: By | CORFIELD, M.A, M.8. 
H. CHARLTON BASTIAN, M.D., F.R.S., Professor of Pathological ' ly . . ; 

: iversi ‘Mr. Corfield’s work is entitled to rank as a standard authority, no | 
Anatomy in University College, London. [in the Press, thin as a convenient handbook on all matters relating to sewage.”— 

Atheneum. 

BODY AND MIND: An Inquiry into MACMILLAN & CO., London. 
their Connection and Mutual Influence. specially in reference, to. Mental Dis- ne 

ders; being the GULSTON or 1870, delivered before ’ 
the Royal College of Physicians. With Appendix. By HENRY MAUDS- MACMILLAN’S MAGAZIN E. 
LEY, M.D., London. Crown 8vo, 5s. No. 142. FOR AUGUST. i 

_ PRICE 15. 

A TREATISE ON MAGNETISM.— CONTENTS OF THE NUMBER. 
Designed for the Use of Students in the University. By G. B. AIRY, As- 1" A Week in the West. From a Vagabond’s Note: Book.” 
tronomer Royal. Crown 8vo, gs. 6d. 2.—‘' Patty.” Chapters XLI.—XLVI. 

3.—‘' The Descriptive Poetry of Chaucer.” By Stopford A. Brooke. 
4.—" A Diplomate on the Fall of the First Empire” By Charlotte M. Yonge. 

ON SOUND AND ATMOSPHERIC | gre Mies Bo Macy Croce mmo Law” By Albert V. Dicey. 
VIBRATIONS. With the Mathematical Elements of Music.—Designed 7.—‘* Mr. Whimper’s ‘Scrambles amongst the Alps.’” By Leslie Stephen, 
for the Use of Students in the University. By G. B. AIRY, Astronomer 8.—‘* A Sunset on Yarrow.” 
Royal. Second Edition, revised, now ready. Crown 8vo, gs. 9.— A Day with the Pies.” By Chas. Buxton, M.P. 

10.—“ The State Papers of France.”” By J. Pitt Byme. 

Second Edition, with the most Recent Discoveries and Additional Illustrations Volumes I. to XXII. eek newreniy in cloth, price 75. 6d, 

PROFESSOR ROSCOE’S “SPECTRUM 
ANALYSIS.” Lectures delivered in 1868, With Appendices, Chromo-litho- MACMILLAN & CO., LONDON. 
giaphs, Maps, and upwards ef 7o Illustrations. Medium 8vo, ars, Sold by all Booksellers, Newsagents, and at all Railway Stations. 

HABIT AND INTELLIGENCE, IN ~ oR 
THEIR CONNECTION WITH THE LAWS OF MATLER AND Pl haa rien 
FORCE. A Series of Scientific Essays. By JoszpH Joun Murpuy. TREN MODS 
Two vols, 8vo, 16s. JOSE PH GILLOTTS 

STEBL PENS. 

FORCE AND NATURE. ATTRAC- Seld by all Dealers throughout the World. 
TION AND REPULSION. The Radical Principles of Energy graphi- 
Gally discussed in their Relations to Physical and Morphological | 
Development. By C.F. WINSLow, 1.D, 8vo, 14S. This day, crown 8vo, 4s. 6d., 

- THE MODES of ORIGIN of LOWEST 
FIRST PRINCIPLE S OF CHE M ICAL ORGANISMS, including a discussion of the Experiments of Mo Pastel 

PHILOSOPHY. By Jostan P. Cook, jun., Ervine P . | and a reply to some statements by Professors Huxley and Tynt y oi. 
mistry and Mineralocy Harvard College. "Crown Bvo, 125. fessor of Che CHARLTON BASTIAN, M.D., F.R.S., Professor of Pathological Anatomy 

, _ | in University College, London. - - 

“Tt is a work worthy of the highest respect, and places its writer in the 
A HISTORY of CHEM ICAL TH EORY. very first class of scientific physicians. Such savestivations lie at the basis 

From the Age of Lavoisier to the present time. By Ap. Wurtz. Trans- | of progress in the investigation of the nature and modes of disease, and It 
lated by H. Warts, F.R.S. Crown 8vo, 6s. would be difficult to name an stance in which skill, knowledge, PE eaten. 

and great reasoning power have been more happily applied to the investig® 
, tion of a complex biological problem.”"— British Medical ¥ournal, 

A PHYSICIAN’S P RO BLEM S. By “It is quite impossible to accept these experiments and to hold to the Germ 
CHARLES eye MRCP 4 coontents & x atural Heritage On Theory. . . . . Those who maintain it have first to displace the remark- 

egenerations in Man—On Moral and Criminal Epidemics—Body v, Min : jan’s book. ot, 
~Illusions and Hallucinations—On Somnambulism—Reverie and Abstrac- able results recorded in Dr. Bastian’s book.” —Saturday Review 

tion, Crown 8vo, 9s. MACMILLAN & CO., LONDON. 
EES 

ng COMPARATIVE LONGEVITY in MAN | OUR BATHS and WELLS: the Mineral 
Bey ANIMALS. By E. Pay Lanxasrer, B.A, Crown | Waters of the British Islands, with a List of Sea Bathing Places, By JOHN 
VO, 45. Of. MACPHERSON, M.D. Extra fcap. 8vo, 35. 6d. 

tito its Laws and Consequences. By Francts Gatton, F.R.S. 8vo, 128. 
“A most able and instructive book.” —Z7mes. ? By THE SAME AUTHOR. . 
Mr. Darwin, in his “ Descent of Man,” says:—‘‘We know through the 

admirable labours of Mr Galton that genius which implies a wonderfully THE BATHS and WELLS of EU- 
complex combination of high faculties, tends to be inherited.” ROPE : their Action and Uses, with Hints on Diet, Cures, and Change of 

Air. Extra fcap. 8vo, with Map. 6s. 6d, 

MACMILLAN & CO., LONDON, ; MACMILLAN & CO., LONDON,
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The committee who have charge of this matter report that 
THURSDAY, AUGUST 17, 1871 “they have tocall the attention of the Council to the great 

' number of inferior and adulterated manures and feeding 
SS | stuffs sold to agriculturists, but that they hope that the 

determination of the Council to publish these reports will 
THE STATE AND THE INDIVIDUAL | eventually do much to check such fraudulent tranese- 

TY opposite views may be held as to the relation | tions.” Accordingly, here we have published analyses of 
which ought to subsist between the Individual and | manures, &c., in some’ cases with the names of the manu- 

the governing power of the State—views which, in their | facturers or vendors attached, and including such items as 

extreme form, may be expressed thus—the Paternal, in | the following :—* Carbonate and sulphate of lime, 48°77 
which the State does everything for the Individual, and | per cent. ;” “sand, 29°60 per cent ;” “alkaline salts, 
the Independent, in which he is left to shift for himself in | chiefly sulphate of soda, 44°61 per cent. ;” “a mere trace 
every respect, except protection from actual aggression by of ammonia, no phosphates whatever, a worthless mixture 

foreign or domestic foes. On the one hand, we are told | of green vitriol, crude sulphate of soda, gypsum, and 
that it is the duty of the State to have a paternal care over | Sand, sold as the ‘British Economical Manure,’” &c., &c. ; 
the morals and the welfare of its citizens; on the other | many of these manures being warranted to contain a fixed 

hand, that the province of the Government is simply the ; proportion of organic matter, or sold as pure unadulterated 
protection of his person and his goods. To a certain | phosphates. An oil-cake was found, on microscopic 
extent both views are correct. The true function of the | ¢xamination, to contain the husks of castor-oil beans, and 
Executive Government may be laid down as the protec- | to be totally unfit for feeding purposes ; and this had 
tion of the individual citizen, and of everything that belongs | already caused serious illness among the stock of several 
to him, against adverse influences that are not under his | farmers. 
own control. A man’s morals are his own concern, and So little dependence can be placed on the assistance of 
the law has no right to interfere with them or to regulate ; our complicated legal provisions in cases of this kind, that 
them, any more than it has to interfere with his religion, | the only remedy suggested by the Agricultural Society is 
provided that in carrying out his views of morality he in | the publication of the names of the fraudulent manufac- 
no way interferes with his neighbour’s welfare or comfort. | turers. Indeed, in one instance, the Society itself had to 

Then at once the injured party has the right of appeal to | appear as defendant in an action for libel, and to pay 

the assistance of the law to check his neighbour’s aggres- | nominal damages, while, at the same time, it was com- 
sive morality or immorality. plimented by the judge on the benefit it was conferring on 
Now the evils which a man may suffer from causes not the community ! Surely Justice was in this instance very 

within his own control are of two kinds—evils from his | blind. 
fellow-man, and evils from the forces of nature. Every There is no doubt that this publication, like the elaborate 

Government acknowledges the right of its citizens to claim | series of reports on the adulteration of articles of food 
protection at its hands from the physical violence of | published some years ago in the Lawce/, will have exceed- 
others, whether foreigners or fellow-citizens. The whole | ingly beneficial results, and high praise is due to the 
of our military, naval, and police forces, and our criminal | society for undertaking the work. But why should work 
courts, form but a gigantic and enormously expensive of this kind devolve on any society or private journal ? 

machinery for securing this end. In the same manner our | Why should individuals or private bodies be subject to the 
civil law-courts are designed as a security against the ) annoyance incidental to undertaking such a crusade? If 
attacks of a man on his neighbour’s pocket. But there | it is the duty of the State to prosecute a man who picks 

are many other ways in which one man may suffer from | my pocket in one way, why is it not the duty of the State 
another’s misconduct, of which the State takes very little | to prosecute the man who picks my pocket in another 

account, besides actually having his pocket picked. way? The difficulties in procuring the necessary evidence 
To one of these we have recently alluded, in speaking of | might be greater, but would not be insurmountable. If it 

the loss of health which may be endured from one’s neigh- | were impossible to summon in such cases a Jury of experts 

bour’s uncleanliness, or otherwise unwholesome mode of | to try the matter, any jury composed of men of business 

life. But, to refer more especially to pecuniary loss; | of ordinary intelligence would know how to value such 
if I wish to buy an article of a man, and send him the evidence from a man of Dr. Voelcker’s credit and expe- 
money, and he neglects to send me his merchandise, | rience, as that an artificial manure sold at 5/. 5s. per ton 
while pocketing my money, I have my remedy against | “ would be dear at 2/. per ton ;” that the “ British Econo- 
him, if I can catch him, by a civil suit or criminal prose- | mical Manure” is “ utterly worthless ;” or that an oil-cake 

cution. If, however, he does send me something in | is “totally unfit for feeding purposes.” If there is another 
exchange for my cash, but something that he knows per- | side of the question, let us hear it; but as the evidence 
fectly well is not worth half the money, I am equally | stands before us, there could be no difficulty in convicting 
swindled ; but my remedy against the cleverer rogue is | these manufacturers of deliberate swindling. 

extremely difficult, if I have any remedy at all. Let us now turn to the cases in which a man suffers 
A striking instance of the necessity for legislation in this | injury from the forces of nature beyond his own control. 

respect is furnished by a report recently presented to the | Here, again, there are certain principles acknowledged by 
Royal Agricultural Society. The Agricultural Society | the State ; or rather, long precedent has sanctioned the 
employs a consulting chemist, the eminent Dr. Voelcker, | application of principles in certain fixed directions, and in 
whose business it is to analyse manures, feeding stuffs, | those only. No one will dispute that the Government is 
and other materials sent to him by members of the society. | exercising its legitimate functions in building harbours of 

VOL, IV. R
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refuge at great expense, in instituting a series of astro- MACNAMARA ON CHOLERA 
nomical observations, and issuing an elaborate series of 
charts for the protection of mariners against the unavoid- | 4 Treatise on Asiatic Cholera. By C. Macnamara, Sur. 
able risks and dangers of a seafaring life. The extent to geon to the Calcutta Ophthalmic Hospital. Pp. 557, 
which pure Science should beassisted by the State is still one . 
ofthe grave questions for discussion of the day. But when (London : Churchill, 1870.) 
we come to purely domestic, and especially to agricultural TH literature of Cholera progresses with far greater 

matters, few people seem to think that the State has any strides than the scientific knowledge of Cholera, 
rightful authority here. Except the mariner, the farmer’s | Here we have another large book devoted to the history 

welfare is more dependent on his knowledge of natural | of one disease, containing a digest of past information re- 
phenomena than that of any other class of the commu- | garding the history, theories, and treatment of Cholera 
nity. Who can calculate the enormously increased mate- | and leaving us at the end with another theory of the 

rial gain to the country, were we able, from any Series | disease, which is supposed to include the main practical 
of meteorological observations, to predict with moderate | facts in a useful form. 
certainty the weather for a week? Since the first dawn of | Discussions on professional matters are beyond our 

agriculture, crops have been ravaged by insect enemies : sphere, but as the subject of Mr. Macnamara’s book is 

“the palmer-worm, the canker-worm, and the caterpillar,” | one of great public interest, especially at the present time, 
have been the farmer’s foes for the past three thousand | jt may not be out of place to glance at it very briefly, 
years ; and at the present day very little more is known of | from the scientific aspect of some of the questions dealt 
the causes of, or the remedies for, these plagues than in | with by the author. The historical part of the work con- 

the days of Israelin Egypt. Our apples, our turnips, our | sists of statements and opinions of different writers of the 
hops, our vines, our potatoes, to say nothing of our goose- | most opposite kind. It is scarcely too much to say that 
berries and our roses, are subject every few years to all | these describe Cholera to be unquestionably contagious 
but absolute destruction, and we are content to sit by idle, | and as unquestionably non-contagious; that it is import- 
and to trust that next year will be a good year because | able by ships and not importable ; that its progress can be 
this year has been a bad year. The continued existence | arrested by quarantine and that quarantine is a useless 
among the farmers of some parts of England, of sparrow | precaution ; that it is communicable by clothing and 
clubs, notwithstanding what has been written about the | that it is not so communicable ; that it does and does not 

benefit conferred on the crops by these birds, is a standing | attack people living under the same unhealthy conditions ; 
evidence of the dense impenetrable ignorance in which } and that it can be cured by certain methods of treatment 
the mass of our population is steeped. and that it can’t be so cured. And then to crown the 

In other countries they manage matters differently. | whole, we have theories of the disease which are as con- 
Few can doubt that a laborious series of investigations as | tradictory to each other as the facts. It appears to us 
to the causes of and the best means of preventing the | that when we are confronted with evidence such as this, 
potato blight or the turnip-fly, aided by the light of the most | we can only arrive at one of two conclusions, either that 
recent discoveries in biology, such as M. Pasteur has | the observations were one-sided and the logic wofully de- 

conducted in the case of the silkworm disease in France, | fective, or that there were reasons for the apparent con- 
would be productive of most important results. We have | tradictions requiring careful scientific study. Mr. Mac- 
before us the “ Third Annual Report on the noxious, | namara’s own views about Cholera may be briefly sum- 

beneficial, and other Insects of the State of Missouri, | marised as follows :— 
made to the State Board of Agriculture, pursuant to an 1. That the cause of Asiatic Cholera “is invariably a 
appropriation for this purpose from the Legislature of the | portion of the fomes of a person suffering from the 
State, by Charles V. Riley, State Entomologist.” The disease” 2. That this must be in what is called the 

report contains descriptions, with woodcuts, of the most | “vibrionic stage” of decomposition. 3. That it must be 
pestilent insects of the State, of their mode of propaga- swallowed. 4. That it causes changes in th® intestinal 

tion, and of the result of experiments in different methods | epithelium similar to its own, and that the epithelium is 
for their destruction ; and others of the American States | as it were washed off by the efflux of serous matter and 

have annually granted sums of money for similar purposes, | passes away in the discharges. 5. That the organic 

money which we cannot doubt has fructified hundredfold | cause of Cholera may be preserved dry for years. 6. That 
for the benefit of the thrifty western farmers. The | water is the most common medium of its diffusion, but 
Central Government of the United States publishes | that it may be carried and may act in foul air; and, 
“Monthly Reports of the Department of Agriculture,” | lastly, the author says, “with the exception of the 

containing an immense mass of information as to the | specific Cholera-infecting matter, I entirely ignore all 
progress of agriculture at home and abroad, the rearing | other causes or combination of' causes as capable of 

of cattle, market prices, meteorological observations for producing this disease.” This last position, which is left 

the month, scientific notes, and innumerable subjects of | unproved, is, indeed, the foundation of the theory. The 
interest and practical value to the farmer. Is it not worth | theory is much the same as that put forward by Dr. 

consideration whether we might not spend a little of the | Snow, Dr. Budd, Dr. Farr, and others, with a theoretical 
public money that is now wasted in perfectly useless non- | addition from another quarter as to the manner in which 
scientific experiments, to forward practical researches | the poison acts. 

which have for their chief object the benefit of large | The first remark which we would make is, that ¥ 
classes of our fellow subjects, and the increase of the | there exists a Cholera germ, matter, Cholerine, or what- 
prosperity of the country at large? ever else it may be called, its existence can be proved.
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But the supposed pathological action of the matter, if OUR BOOK SHELF 
it exists, may be considered as disposed of by Dr. Lewis's Papers on the Great Pyramid. By St. John Vincent Day, 

Report on the Scientific Inquiry into Cholera in India, in CE, F.RS.E., &c. (Edinburgh: Edmonston and 
which he tells us “thatthe flakesand corpusclesin rice-water Douglas, 1870.) 

stools do not consist of epithelium or its dé@drzs.”, There | The Great Pyramid of Fizeh : the Plan and Chjet of its 
being no corpus delictum, “ Cholera infecting matter” can- Construction. (Cincinnati: R. Clarke and Co., 1871.) 

not act in the way supposed. The whole structure falls to | THE investigation of the history and origin of the 
pieces whenever the light of scientific observation is f yramids, tvse, the wrettest ove at the of antigua are 

. . 9 

brought to bear on it. We are thus left to deal with the undoubtedly of the first impcrtance, but must neverthe. 
other half of the theory, namely, the “Cholera germ,” | jeg. be entered upon with caution. There is a danger 
which is supposed by some to be of fungoid nature. But | about such a study which few seem to escape, a danger of 
when we look for proof of its existence, we find only | being enslaved by some theory which becomes absolute 
inference. The “fungoid” bodies which, by another | master of the man who originated it, which makes him 

modification of this theory, were supposed to be the | See everything through a false medium, and in support of 
. , he epithelium, have been shown | Which he perverts facts in the most marvellous manner. 

agents in removing the epit' ara .. | Mr. Day, the author of the “Papers on the Great 
by Dr. Lewis to difter in nothing from similar bodies in Pyramid,” has avoided the danger to this extent, that he 

healthy discharges, so that this fungoid theory has stood | brings forward no new theory of his own, but places his 
the test of observation no more than the “vibrionic” | entire faith in Prof. Piazzi Smyth, the Astronomer Royal 
theory. for Scotland, to whom nis youme is dedicated. The 

. . apers are three in number; the first is a critical exami- 
Instead of SUPP lying the place of fact by inference oF nation of Sir Henry James’s “ Notes on the Great Pyramid 

theory, would it not be better once for all to discard both, of Egypt,” and would not have been written, the author 

and try another method of arriving at truth regarding | tells us, had not Sir Henry himself opened and continued 
epidemic diseases?’ We agree with Prof. Tyndall as to | a correspondence with him on the subject, and had not 
the importance of physical research in such questions. | he felt “the promptings of duty to expose fallacies sO 
Its methods are precise and rigorous, and by taking no | authoritatively flung into the midst of mankind.” The 

; f what is unproved, it may eventually do much two other papers are entitled, “ The Measurements of the 
cognizance © provee, y eve . Great Pyramid recorded in history,” and ‘ An examina- 
in reconciling all the diversities of medical observation, tion into the condition and works of mankind from the 
and in opening out entirely new fields of investigation. | Creation to the building of the Great Pyramid.” More 
Under the Government of India a most important scien. | than half of the entire volume is occupied by the first 
tific inquiry into Cholera is now being carried on in that | paper, and in it Mr. Day examines in the most minute 
country ; and to all appearance the time is at hand when | ™@0ner ob of the cent. meres he undertakes to . ‘entific men in Europe will have | COntrovert. ¢ has succeeded in showing that Sir Henry 
the most competent scientific me oP James has been, to svy the least, careless in his asser- 
opportunitics enough of dealing with the subject. Let the | tons, and even in his arithmetic, considering how positive 
inquiry be strictly scientific. Let us refuse absolutely to | his statements were. The genral impression left upon 
admit anything of which we have not scientific proof, and | the mind of the reader is that until the measurements of 
we shall at least be able to divide between the known | the pyramid have been ascertained without a shadow of 
and the unknown doubt, no man has.a right to base upon them positive asser- 

. .- was wg. . tions as to standards of length. Notwithstanding defects 
Notwithstanding these criticisms on scientific points, | 1) his mode of treatment of the subject which it is hardly 

Mr. Macnamara has written an interesting book which | within our province to criticse, the book recommends 
will well repay perusal. Amongst other things, he gives | itself to those who are interested in the Great Pyramid 
an account of the various practical sanitary proceed- | controversy, asit is evidently the result of careful study. 
ings which have been in use for mitigating attacks of We also wish to notice in this place a small pamphlet on 

the Pyramid of Jizeh, which has come to us from acioss 
Cholera, . . . rar .. | the Atlantic. The author does not profess intimate 
_ Setting aside all theories about their action, it is satis- | acquaintance with his subject, but acknowledging that such 
factory to know that with temperance in diet, attention to | .uggestions must be made with much reserve, points out 
clothing, pure water for drinking and cooking purposes, | certain relations he has discovered between the measure- 

and rigid cleanliness of towns, houses, and persons, as ments, of the Pyramids and cine extension, and wae 
° . . . : . we in 

well as in ships, there is little to fear from Cholera epi- oo ch more. As illustratng what was said yout the 
demics, There is no theory needed to help us to under- | gancer of indulging in such speculations, the author con- 
stand these things. They simply require to be done. | cludes by abruptly exclaiming that the fact of the English 
Volumes of instruction will not make the duty of doing | inch and English foot running “in such admirable rhythm 
them plainer than it is. These are, moreover, the things | with time and pyramid measure,” may be a link of con- 
which are especially required for India, and we heartily Then p lunging til deeper inte vhis: dangerone Hen sr 

? ? 

second Mr. Macnamara S app eal to Lor d Mayo, and to thought, he says, “were the blind eyes opened, it is quite our present scientific Minister for India with which he possible that here in this new world of ours one would 
concludes his work :—‘ The question for the consideration | sudde«ly come to the realisation that he was dwelling in 
of the Government, is nothing less than this: Shall | the midst of the teeming murtitudes of Israel; termi- 
Cholera be allowed by our mismanagement or neglect to | nating their emigration in a land long promised, long re- 
become permanently localised threughout the civilised serven i under government of a commonwealth restored 3 world. Itisto the cond:tion of the inhabitants of the free from every taint of caste condition, or of kingly rule. 

» At 1s to . d eff Although this pamphlet seems distinguished more by 
Gangetic valley that our attention and efforts must be | ingenuity than by any real value, it possesses the merit of 
Primarily directed, if Asiatic Cholera is ever to be effec- being short, and is written with a reserve proper when 
tually controlled by human agency.” dealing with such a subject. R. B. D,
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: forward with the means. Hitherto a system of registration has 
Daylight Auroras . been followed in which the instruments were suspended in 

I HAVE frequently seen the appearances described by Mr. | wooden boxes against the sides of dwelling-houses. Though 
Winstanley in your issue of August 3, and I think I must have | 40h a system, perhaps, is advisable as giving the temperature 
seen the one he mentions. I have on two occasions watched | ordinarily felt by residents, it nevertheless is more or less uncer- 
similar phenomena caused by the moon. These phenomena re- | tain for the purposes of comparison, from the fact of some of the 
quire the cloud or clouds, from which they are formed, to be of | dwellings being built of wood and others of stone, and again 

about the same azimuth as that of the sun (or moon), and vary | some roofed with slates and others with galvanised iron. 
with the form and motion of the cloud, being, I think, simply a ! The present system is that pursued by the military authorities. 
deflection of the sun’s rays from the’ more salient points of the The thermometers are placed under a Glaisher’s stand in the 

cloud. The streamers I saw on June 27 (see NATURE of July | open air. Whether the military authorities are right or wrong 
9) were of an entirely different nature, rising near the south | matters little so long as one universal system is pursued, so that 
horizon somewhat to the east of the meridian, and flashing | exact comparison can be made between each station. The 
towards the moon, which had recently passed the meridian, while results will always be sent to the Meteorological Society of Eng- 

the sun was near setting inthe N.W. . . land, and published in the Colonial Blue Book for each year. 
I have had nearly thirty years’ experience in observing, and VINCENT ERSKINE 

have no doubt that what I described were true streamers of an Pietermaritzburg, Natal, May 16 
aurora australis. Joun Lucas P,S.—I expect the Observatory to Le in thoroughly good order 

Radcliffe Observatory, Oxford, Aug. 17 from the Ist of January, 1872. 

The nate Thunderstorm , lof On the Colours of the Sea 
THE thunderstorm which has just broken up the spell of hot | . . . 

weather for the past week presented some peculiar Features as | st ne oan ae, iy submitted on the above subject, referred to 
seen from this place. Commanding rather a wide horizon, I ' h y 13, 5! 

. . wa . ; not altogether dependent on the purity and depth of the water. 
noticed about 8.30 last evening two distinct centres of disturb- | At Zante, and southward as far as I have seen. it is of a dee 
ance, one S.W., the other N.E. It is impossible to estimate | bl mney, » wv wo a P . . . . ue at midday, but in the evening it is that described by Homer 
the distance by sound, as the thunder wasinaudible. The electric | as * wine-like.” Lhave observed this : . maa . -like. particularly when passing 
spark, however, was visible enough, and I noticed that with one | Navarino and Cape Mataplan. At night, looking down upon it 
exception it went invariably from S. to W. in the one case, and | from the steamer’ it is re black ii Pied up wh ere the r aves 
from N. to E. in the other, and always horizontally from cloud . ners 18d » BN Ps . are broken, with white phosphorescent light. 
to cloud. When I came out again at 10.15 I found the two | I had once the gratification of seeing the whole of the solar 
centres had moved, so that one was slightly S. of E., and the : : gr g “yas . spectrum spread out upon the sea, at Zante, on December 26, 
other N. of W., but still directly opposite each other. It seems, | 86 Th h led at the ti Dur 

that they had gone in the direction in which the electric | 1°! © weather was very unsettled at the time. mang an spark had passed § ! interval, when the rain had ceased, a little before 10 A.M., the 
ae , 4 . . light of the sun descended from behind a cloud, and was reflected 
ons seemed i me in‘eresting, and I thought your readers | up to the height on which I was standing. Purple was the most 

might find it so too. A ‘ W.MR remote colour ; red the nearest ; the space between was occupied 
Upton-on-Severn, Aug. 14 7M. NOBERTS by the other colours, of which green, yellow, and blue were the 

—__— most marked. JGHN J. LAKE 

Sir William Thomson and the Origin of Life 

I AM sure that Sir William Thomson will feel gratified rather Origin of Cyclones 
than annoyed to be informed that he has been anticipated in his IN NATURE of 23rd of June, 1871, there is an account of a 
remarkable hypothesis regarding the origin of life on our globe. paper, by Mr. Meldrum, on the origin of storms in the Bay of 

In a very curious book called ‘‘A Visit to my Discontented | Bengal, showing reason to believe that the cyclones of the Bay of 
Cousin,” published some months ago, there is a portion of one | Bengal and the Southern Indian Ocean originate in the meeting 
chapter headed ‘‘ The Aerolite.” The ‘‘ Discontented Cousin” | of the trade-winds of the northern and southern hemispheres at 
having seen and heard a discussion on a meteoric stone, went | some distance north or south of the equator. Ido not know of 
home and ‘‘dreamt a dream,” in which he saw the surface of | any equally complete evidence on the subject for the cyclones of 
the mass undergo various changes, and organic dots appear, | other parts of the world, but there is very strong reason for 
one of which began to wriggle, rose to its microscopic legs, and | thinking that they always so originate. The line along which 
confronted ‘‘the dreamer with a bold and self-confident mien.” the two trade-winds meet each other approximately coincides with 

This microscopic man, after having enjoyed ‘‘a glass of some- | the equator : when it actually or nearly coincides with the equator, 
thing stiff and a pipe,” told the story of his own planet, begin- | no cyclones are formed, because the rotation of a cyclone depends 
ning with the not very complimentary remark, ‘‘ We know all | on that of the earth, and the earth at the equator has no rotation 
about you, o!d boy, and the British Association ; and we don’t | round an axis drawn vertical to the horizon. Over the greater 
think much about you, either.” | part of the Pacific, cyclones do not appear to be formed: the 
_ For the story itself I must refer to pp. 186-192 of the Look. reason of this probably is, that in consequence of the tempera- 

Torquay, Aug. 8 G, E. D. ture of the sea changing but little with the seasons, the two trade- 
—— winds over the Pacific meet each other nearly on the equator all 

the year round ; though I donot know how far this is confirmed 
Meteorology at Natal by observations on the winds of that ocean. But we know that 

IN your issue of November 10 last I was glad to see that you , in the Indian Ocean the trade-winds cross the equator and are 
were alive to even humble efforts to assist science in so distant a | deflected into monsoons, so that in the summer of the northern 
place as Natal by your remark on the new Meteorological | hemisphere they meet to the north of the equator, and in the 
Observatory for the Durban Station. summer of the southern hemisphere they meet to the south. 

As it may be interesting also to know what has been done, I | (This statement as to seasons will have to be qualified 
append a list of the instruments ordered by the Natal Govern- | presently.) 
ment. They are to supplement a few already onboard. Unfor- | | We may consequently expect to find that the farther the sun 
tunately for the furtherance of this object, the state of affairs at | is from the equator, the farther from the equator will be the 
present will not admit of any large expenditure of public money meeting of the trade-winds, and consequently also the cyclones, 
in this direction, but I have been enabled to get the sum of ro/, | This is the fact, In Dove’s ‘‘ Law of Storms,” translated by 
in 1870 and 25/, in 1871 for the purchase of instruments. The | Mr. Scott, at page 193, there is a chart of the tracks 
Government, at the same time, pay the observer 12/. per annum | of the cyclones of the Chinese Sea, which shows that they 
for the trouble of registering the results regularly, occur in all months from June to November, and that the 

At present the military authorities have an observatory at Fort | later in the season the nearer to the equator is usually their track. 
Napier, in Pietermaritzburg, at a height of 2,200 feet above and | In the Chinese Sea, where they are called typhoons, they are 
forty-five miles from the sea. A station on the coast was required | most numerous in the summer months ; in the Bay of Bengal 
to complete the observations, and the Government liberally came | they are most numerous after the equinoxes. This will appear
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quite intelligible if we regard the cyclone region of the Chinese | that not perhaps more than fifty years had elapsed since some of 
Sea as an extension of that of the Bay of Benzal ; it will then | the remans had formed part of living birds. 
be seen that the cyclones follow the sun. This, h»wever, must On the Kourow range of hills in the north of Otago, I saw 
be understood with the qualification that they follow the sun at | Moa bones and thuse of a wild pig in close proximity; and, 
some distance ; the number of cyclones in the [n-lian Ocean though certainly those of the former were more weathered, taking 
appears to reach its maximum a month or two after the equinoxes. | into consideration the greater density of the latter, it did appear 
This is for the sam2 reason that the warmest period of the year | as if there had not been a great many years between the deaths 
is not at but after Midsummer. | of each. I have also some bones in my possession, and there 

_ The distribution of cyclones in the West Indian Seas is to be | are others in the Geological Suciety’s Museum in Edinburgh, 
explained in the same way. The two trade-winds meet in the | found un the surface of the Carrick ranges, a place alluded to 
Atlantic a little to the north of the equator; for this reason | by Dr. Hector, the unexposed portions of which do not seem 
cyclones are frequent in the West In lies bat unknown over the | very aged. While agre:ing with Dr. Hector that there is reason 
Soutn Atlantic, and they are most numzrous at the end of | to helieve that the last of the race have only of late disappeared, 
summer. _ JOSEPa JOHN MuRpPuHy viewing the question from the point of an agriculturist, I differ 

Old Forge, Dunmurry, Co. Antrim somewhat as to the causes. He says that the facts he adduces 
—_—— nord strong evidence that the bird has heen exterminated by 

, . human agency, though the race was expiring from natural causes.” 
Saturn’s Rings It seers 0 me that an such a country as New Zealand their loss 

AN absence in the country prevented my seeing Lieut. Davies’s | has arisen from natural causes, though the Aborigines may have 
letter in time for an earlier reply. I willans ver him on all pyints, | assisted somewhat to diminish their number. Dr. Hector a imits 
and have done with him, for he employs unfair arguments to | that there are still portions of Otago where the foot of man has 
impeach me. scarcely trod, notwithstandiog the search for gold, perhaps the 

1. I defy him to point out the smallest word or slightest ex- | most eayer which can exist. The Moa had these districts to 
pression in my remarks on his work that justifies him in asserting | retire to. In the Middle Island very few Maories dwelt, 
‘that I commenced my notice very much und-r the impressi.n | and their numbers were kept down by the forays of the more 
that Prof. Clerk Maxwell having investigated the stanility of | warlike inhabi-ants of the North I-land. The pigs, supplied to 
Saturn’s rings, no one else is to venture into any discussion on | the natives by Captain Cook, have spread over the island and 
their nature and origin.” L never tor 2 moment entertained, | increased fargely, and have only been prevented from still turth-r 
much less expressed, such a thuught. I simply pointed out that | increasing by the use of the musket and the uccupation of the 
Prof. Maxwell had shown rings of satellites to be the only ones | country by the settlers, Whiie the Kiwi still muintainsi s place, 
which could exist, and I said merely that Lieut. Davies, ‘‘ having ; it is hard to believethatmanhasexter ninatedthe Moa. Thenatural 
espoused this theory, had sought an explanation” of it. Lieut, | causes, however, it seems 10 me, are quite sufficient. Dr. Hector 
Davies’s allusion toa caveat is therefore an empty fl vurish. speaks of lar-e fires having spread over the centre of Otago, It 

2. Lieut. Davies savs I ‘‘assert” that he has not seen Prof, | would appear that the pine woods, which have covered sv many 
Maxwell’s work. Tai is an unpurdonable misstitem-nt. I said of tne hill sides of the interior, had reached a cert.in sta-e of 
he ‘appears not” to have seen the work ; and I was driven to | decay, and, frum the oc.urrence of droughts less severe than 
this assumption, since Lieut. Davies, while actually using Max- | those of Australia, perhaps, fires lighted by the natives had 
well’s labours, never mentions his name. Certainlv he is at | Spread to these woods, and though an under,rewtn of 
liberty to choose his own starting point: but he should credit | fern and moss might reard the progress when once the 
the well and not the bucket (Mr. Proctor will pardon me) fori | pine timber, with its resins qualities, thoroughly caught, 
inspirmg draught. there was little chance of it going out save frum breaks 

3. As to faith in figures. I take for g-anted that no rational | caused by rivers or bire places. As these fires spread over the 
man would publish numerical data unlvss he believed nis figures | interior, destroying everychingin the shape of bu-hor tree, the native 
really to mean what they stand for, Now, the rare of the solar | grasses took their place, none of which seemed to me to afford 
motion is not known to within a thonsand miles an heur, and | fit ing food for such a bird, and with these yrasses a plunt cal:ed 
the solar parallax is only certain to the first place of decimals. | by the native Tutu occupics much of the country. The leaves of 
As Lieut. Davies prints the first of these data to a mile, and the this plant ave, under certain conditions, destructive to live stock; 

secund to four decimal places, he has clearly too great faith in | while the berry which it produces u:ay be eaten with impunity, 
figures. He may say that ‘other ubservers”’ (why observers?) | provided the stone it contains be not swallowed ; the s: ttlers 
do the same ; that does not excuse him. Further, a ditferent | making a wholes..ne jelly of the pulp, and sometimes wine. 
rate of solar motion must alter his spirals; if there were no | Here, then, we have a vast portion of the country cleared of its 
motion he would have no spiral. food supplies, from the trees aud shrubs wich produced it being 

4. I know that ‘‘ very clever men” have held the meteoric | destroyed, and we have a poisonous piant abounding, which does 
theory of the sun, but J also know that ‘‘very clever men” | not grow freely under wood. Dr. Hector speaks of counting thirty- 

have held other theories. Lieut. Davie., in denying my assertion | Seven skeleton heaps of Mois onthe side of the Wakatipu Lake, 
that he is ‘‘blindly enraptured” with the meeoric theory, and supposes that they had been driven there by fire. This may 
actually supports me; for when he says that ‘‘none of the | be so, but I have seen a great many s:miiar heaps, in the centre of 
modern theories, ‘cumbrous vagaries of the brain,’ can compare | each of which two or three handfuls of quartz pebbles lay on the 
with it,” it is clear that he cannot see the fairness of any crow flat alluvial lands on the sides of s reams and near the seashore, 
but his own, and this is blind infatuation. where beds of gravel then were, to which the birds could have re- 

5. Either we are not agreed upon the meaning of “cyclonic,” | tired, had they been pressed with fire, as no vegetation could have 
or Lieut. Davies is sun-spot blind. I call such a spot as that | exis"e} there. It therefore seems to me that the reason why so 
reproduced on page 232 of Mr. Proctor’s bouk “cyclonic,” and | many skeletons are found on the surface near streams or water, 
I have seenm:ny, both on the sun and in d awings, of ‘his arises from the fact that these creatures, pressed by hunger, par- 
character. Lieut. Davies’s range of observation must be limited | took of the Tutu berries, and that thirst, which so often accom- 

if he has not seen sume also. Mr. Carring'on’s work is quite panies poisoning, caused them to take to such places for drink, 

beside the question; he did not delineate spots, he merely I have heard it stated that in periods of drought the Emus of 
measured and counted them. Australia travel great distances for water. Though water Is far 

Your REVIEWER more abundant in New Zealand, it is often only in the streams 
—— that it can be had, JAMES MELVIN 

Extinction of the Moa Sa 
THE very interesting article on the Moa in your issue of July NOTES i 

6th by Dr. Hector adds considerably to the facts al:eady ascer- 
tained as to its existence along with man, and also as to the THE following is the programme of the subjects to be sub- 

probability of its recent disappearance. Visiting in 1866 and | mitted for discussion at the International Congress of Anthropo-- 
1867 many of the places mentioned by the Doctor in the Middle logy and Archzeol-gy, to be held at Bologna from the Ist of 
Island, I had opportunities of seeing portions of their remains in Octob _—Th in Italy: 2. Th rs of the 
various conditions, either in caves, river sides, or in the open ctober next :— € stone age in tay 3 2 € cave d 
country where cultivation was going on, or on the sides of the | Shores of the Mediterranean, especially of Tuscany, compare 
hills in the interior, and certainly the impression produced was, | with the caves of the south of France ; 3. The lake habitations
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and mounds of the north of Italy; 4. Analogies between the | tion than has heretofore been published, This consisted of five 
Terrawaris and the Kjoekenmoeddings ; 5. The chronology of | members of the present senior class, under the leadership of Mr, 
the first substitution of iron for bronze ; 6. Craniological ques- | H.M. Myers, who gained much experience in the line of explora- 
tions relative to the different races which have inhabited the | tion in connection with the Venezuelan branch of Professor 
various districts of Italy. Orxton’s expedition of some years back. We have already re- 

ferred to the movements of this party, and it is only necessary to 
Dr. Benjamin T, Lowne ;has been elected Lecturer Of | add that large numbers of birds were obtained by the expedition 

Physiology at the Middlesex Hospital School of Medicine. |. at Comayagua, as well as two statues, exhumed at Chorozal, 

. . ize. Ilections made by the party will go to 
THE Society of Civil Engineers of Paris has just elected as its sath the Willams College Lyceum of Naturdl History” ond 

president for the coming year, M. Yvan de Villarceau, the chief will add much to its already extensive treasures. 

astronomer of the Observatory, and has conferred the title of 

honorary president on M. Tresca, vice-director of the Conser- THE late Mr. James Yates, M.A., F.R.S., has left 200/. to 
vatoire des Arts et Métiers, as a testimony of high admiration for | the Geological Society, and 50/7. to the Linnean, and I00/. to 
his conduct during the siege of Paris, and under the reign of the | Prof. Levi towards the adoption of a universal decimal system 
Commune. of weights, measures, and coins, in addition to the large 

. r money devised to. University College, London 
WE understand that it has been decided to erect a statue to Sir ae a the oon dation or augmentation of profe ssorships in 

Humphrey Davy in his native place, Penzance. By the exertions of mineralogy and geology and of archxology. To the same 
a working committee, a sum of 500/. has been raised in subscriptions. College he leaves all his books on mineralogy and geology, to- 

A very eligible site has been obtained from the Town Council gether with his specimens and his collection of ancient coins and 
immediately in front of the Market-house and facing the main other antiquities, 

entrance of the town. The Messrs. Wills, of 172, Euston Road, . . , . 
have been commissioned to execute the statue. The statue is THE Sub-Committee appointed by the Asiatic Society of 

designed after Sir Thomas Lawrence’s portrait, painted for the Bengal to consider the desirability of undertaking Deep Sea 
Royal Society. The total cost of the statue and of erecting it Dredging in Indian waters, have presented a memorandum on this 

the site provided is estimated at 600/. subject, signed by Thomas Oldham, Ferd. Stoliczka, and James 
on P Wood-Mason. After recapitulating the important results which 

A porTION of the surplus funds from the International Horti- | have accrued from European Dredging Expeditions, the Sub- 

cultural Exhibition of 1866 was invested in trustees and applied | Committee state that they are confident that explorations of the 
to the purchase of the botanical library of the late Prof. Lindley, Deep Sea in Indian waters will not only furnish data which will 
to be called the Lindley Library, and to serve as a nucleus of a illustrate the modification of certain supposed laws regulating 
consulting library for the use of gardeners and others. Con- animal and vegetable life in countries geographically and clima- 

siderable additions were made to the library by gift, a catalogue | tologically different, but that they will undoubtedly supply much 
was prepared, and the books deposited in the rooms of the Royal | 4d most important material for the study and explanation of 
Horticultural Society at South Kensington, but here the matter | Many yet obscure facts m zoology, geology, physics, and the 

was allowed to lie dormant for a considerabletime. The trustees | collateral branches of science. They, therefore, earnestly hope 
have now just issued a circular, stating that the library is now | that Government may be led to regard the undertaking of Deep 
open for the use of the public under certain regulations. Fellows Sea Dredging in Indian waters as the most Important source 

and officers of the Horticultural Society have access to the | whence great progress to natural history and physical science will 
library at all times when it is open, gardeners and others not { result. The Committee suggest the examination of the Bay of 

fellows or officers of the society by application to one of the Bengal by a line of dredging right across from new Juggumath 

trustees, or to the assistant-secretary of the society. Under certain Black Temple to Cape Nagrais, to be followed by another trans- 
restrictions those using the library can have the books out on } Verse from near Madras to the Andamans or the Nicobars, and 
loan ; and, as it contains a very large number of standard botanical | again by a line from Ceylon to the coast of Sumatra. It would 
and horticultural works, it is hoped it may be of great practical be necessary that, say three persons acquainted with the mode of 
service, The trustees will be very glad of assistance in com- ntieky should aerate can ee Lee and t ° hoped that 

leting imperfect sets of periodicals and works published in } Sufficient accommodation could readily be found for them on 
parts, aa re adding secently published treatises, for which the board. They then describe the apparatus that would be required, 

funds at their disposal are quite inadequate. and state their belief that an annual grant of 2,000 Rs., placed 
at the disposal of the Dredging Committee, would be sufficient 

THE American Naturalist states that among the signs of the | for the objects desired. 
scientific life of the present day in that country, one of the most Mr. THomas BLAND, who has long studied the land shells 

encouraging is the increasing frequency and enthusiasm of those | of the West Indies, is now endeavouring to elucidate their dis- 
delightful occasions of scientific study, intercourse, and recreation, | tribution by the help of the depth of the sea between the diffe- 

called field meetings. rent islands. The materials are as yet imperfect, but in a paper 
AT a meeting of the Faculty of the Museum of Comparative | read before the American Philosophical Society in March 1871, 

Zoology of New York, held May 6, 1871, the Humboldt Scholar- he announces that the depths so far as known agree with the 

ship was awarded to J. A. Allen, in consideration of his paper distribution of the various groups of shells. He finds that the 
upon the “‘Mammals and Winter Birds of East Florida,” and | whole West Indies may be divided by a line south of Santa 

the proceeds of the Humboldt Fund for one year were granted to | Cruz and St Bartholomew, and north of St. Christopher and 
him in aid of his exploration of the Fauna of the Rocky Barbuda, and that all islands south and east of the lineshow an 

Mountains. affinity to Venezuela and Guiana in their shell fauna, while those 
. to. to the north and west of it are similarly allied to Mexico. All 

Here is a transatlantic hint to our scientific colleges and the southern islands, as far as St. Vincent, are situated on a 
schools ‘~Mr, Albert H. Tuttle has been appointed instructor submerged bank of about 2,000 feet deep, extending from the 

in the use of the microscope at Harvard University. main land of South America, and these all possess shells of a 
WE find in the American Fournal of Science for July a more | More especially continental character than any other part of the 

detailed statement of the result of the Williams College expedi- West Indies. Some very interesting results may be expected
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when the sea bottom of the Gulf of Mexico shall have been more | the houses and localities where the poor reside, and the long 

accurately surveyed. continued neglect of the most ordinary sanitary precautions, 

Tue last Report of the Juvenile Literary Society of the Surely this isa terrible lesson to those who wilfully and criminally 

Friends’ School, Croydon, shows that natural history is in no neglect the reiterated teachings of science. 

way neglected by the members, Twelve boys have been collect- A SINGULAR instance of canine madness in a horse is recorded 
ing British plants, two collections are being made to illustrate | in a recentnumberofthe “Zeitschrift fiir Parasitenkunde.” A horse 

botanical terms, and two to exemplify the British ratural orders. | which had keen some time before bitten bya dog supposed to be 

Nearly three hundred ‘ varieties ’ (? species) of plants in flower mad, was brought to the hospital of the Royal Veterinary College 

have been exhibited in the school-room, and some additions to | at Berlin, suffering from an uncontrollable propensity to bite, not 

the flora of the district have been discovered. Observations on | only men and other animals but any hard substance, and even its 

the weather and the recurrence of natural phenomena have + own body, by which it had severely injured its mouth and broken 

been kept up; and collections illustrating the ornithology and | several of its teeth. After its admission to the hospital, this 

conchology of the district are in progress, Additions to the | propensity was violently manifested in fits, preceded by remark- 
library and museum are acknowledged, and the treasurer’s report | able convulsive movements, after which it would fall suddenly, 

shows a balance in hand. and remain for a time perfectly motionless, becoming gradually 

Tue Transactions of the Maidstone and Mid-Kent Natural weaker after each attack. Mt hed refused oot for two days, and 

History and Philosophical Society for 1870 are chiefly remark- died without struggle on i e “howes of the Cay on which it 

able for their total want of local matter. Papers are printed on | “*® admitted. An examination showed no organic disease, but 

‘*Sericiculture,” ‘The Nervous System,” ‘Skin and its Appen- considerable internal inflammation. . 

dages,” ‘‘ Natural Selection,” ‘‘ The Similarity of Various Forms WE have received from Prof. Hinrichs, of the Iowa State 

of Crystallisation to Minute Organic Structure,” and ‘‘ The Geo- University, U.S., the first two numbers of the School Laboratory 

metrical Structure of the Hive-Bee’s Cell,” none of them contain. | 9% Physical Science edited by him. The object is to supply a 

ing anything new, although of average ability ; but we look in defect stated in the prospectus to be as flagrant in America as it 

vain for any information as to the fauna or flora of the district. | 1S n England, that their schools, while very excellent in regard 
Classes in connection with South Kensington in Mathematics, | to the literary branches, neglect nearly all departments of science. 

Electricity and Magnetism, and Inorganic Chemistry, have been The numbers which have already reached us contain original 

established, and the number of members is on the increase. articles on Physical Science, laboratory notes and news, chronicles 
of observations, and reviews of books. They are illustrated by 

We learn from the A/clbourne Argus that the past efforts of | lithographs, and published at a low figure. We commend the 
the Acclimatisation Society, and of private individuals working publication to all those interested in the progress of Physical 

with similar objects, have been only too successful, Rabbits and | ccience in Am erica, and anxious to farther the same, We may 

sparrows are now so abundant that in many districts they are a | 44d that the publication is maintained at a considerable loss to 
complete nuisance, and vigorous efforts are being made to extir- | the editor, and it is doubtful whether it can be carried on unless 

pate them, or at any rate to reduce theirnumbers, Hares are so | it receives the extraneous support which it so well deserves. 
numerous in the neighbourhoods of Melbourne and Geelong that 
it is proposed to modify the restrictions hitherto imposed upon A TERRIBLE and most disastrous tornado is reported from 
their destruction, and to allow clubs, upon payment of a moderate | Dayton, Ohio, U.S., on the 9th of July, by which eight people 

licence fee, to course them. were suddenly killed and more than fifty seriously injured. The 

. . . damage done to property was immense, hundreds of houses and 

caused by the plague in Buenos Ayres, reads like so many pages | CUurches Were unrooted, bridges were carved away, trees we 
from the description of the Great Plague in London. During nee up their roots, ane locomotion ofa ines ‘he Pe ere 

the months of March and April last the city was almost entire!y vompletely ruined very large quantities of wheat and’ Br 

deserted, everycne who could fleeing into the country. The . - 

deaths increased from the daily average of 120 in January to 640 SINCE we noticed the appearance of the first part of Messrs. 
on the 4th of April and 720 on the sth, whilst on the 6th of Sharpe and Dresser's ‘‘ History of the Birds of rope 

April 500 entries at the cemetery were registered up to noon. (NATURE, April 27); three more parts have appeared, eac 

Frcm this time, owing to the exodus of people, the ravages of containing eight or nine beautiful plates, and the usual Phe 

the plague began to diminish, and there is every reason now to letterpress. Among the former we may notice me oO ° 
hope that it may soon be stamped out. In one cemetery alone pigmy owl (Glaucidium passerinum), the white-tailed lapwing 

20,000 corpses were bmnied, and for this purpose large trenches (Chettusia deucura), the great black woodpecker (Diya 

were dug, in which the bodies, some coffined, but many merely martius), and the red-backed shrike (Lantus collurio), ‘ ne 

swathed in their bed clothes, were shot out of carts and quickly especially admirable pictures of bird life; while me a 

covered with lime. Attempts of all sorts were made to stay the twelve pages of letterpress are devoted to the bearde oo . 

plague, but unavailingly, and whilst the native doctors fled the (Calamephilus biarmicus), fourteen to the great blac a vive 

spot, to the credit of the few English medical men there, it is recker, an d the same to the hobby and eider cuck, wu Ce. 

universally allowed that they worked most nobly and disin- some notion of the labour and research devoted to omen Ce 

terestedly through al! the terrible time. We read of “coffins gether all the reliable evidence on the habits, distribution, s 

being hawked aboat the streets, while empty carts touted for ture, and affinities of the several species. Instead of me 

their silent passengers ; of people stricken with fever deserted the pictures everything, as has sometimes been done ti tot ” 
by their friends and relations and even their children, and left to trated works on natural history, we have here really a a. 

die without medical attendance or even food and water; of the of all ne more important known facts relating ihe thor 

shrieks and cries of delirious patients that made night hideous ; dk Pe - We sincerely hope that a work ve vas meet 
and of the corpses that were constantly found by passers-by in | ©” ently spare no pains to make as good as possible, may 
the early morning of people who had been seized with the death with the liberal support it deserves, | 

agony in the streets during the night time.” The cause of all WE understand that the eruption of Mount Vesuvius, which 

this horror and misery is described as purely local, and due to | has been more or less continuous during the past six months, 

the total absence of drainage and the terrible overcrowding of | and which has lately increased considerably in violence, is
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causing great apprehension as to the safety of the Italian The true cause of the disaster we can scarcely hope to 
observatory of Vesuvius, The Java has already partially sub- | discover; but, leaving out of consideration any personal 
merged the hill of the Canteroni on which the observatory | carelessness on the part of the workmen, the ignition of 
stands, and the immediate erection of a strong dyke of scoria so | the cotton must either have occurred through the acci- 
as to divert the stream of Java is urgently asked for. dental firing of a cartridge, or prxmer, or through sponta- 

. neous combustion. It is well known that pyroxilin may 
WE are requested to state that the terrible earthquake at | pe exploded in two totally distinct ways—that is to say, 

Bathang in China, of which we lately published an account | either by inflammation or detonation. In the first instance 
(NATURE, vol. iv. p. 45), occurred on April 11, 1870, and not | the cotton, unless confined, only burns fiercely, and does 
this year, as might be inferred from the description. not explode like gunpowder on the instant ; while, on the 

. tes ..| Other hand, if it is ignite etonation or percus- Tue American Polar Expedition in ne tamer Polaris sion, the m1 aterjal ais an the same violent eunner 

(Capt. Hall) left Brooklyn on June 29th. Dr. E. Bessels, of | 4. nitro-glycerine or fulminate powder. Is the cata- 
Heidelberg, who was Scientific Director of the German Expedi- strophe at Stowmarket, then, the result of detonation, or of 
tion to Nova Zembla in 1869, is appointed to the same position | the milder form of explosion, such as inflamed gun-cotton 
on this expedition. The vessel is provisioned and equipped for | confined in lightly-built magazines would produce? If 
two-and-a-half years’ absence, but the explorations may be con- | sporting cartridges, such as contain a small charge of ful- 

tinued longer if Capt. Hall desires it, and fresh supplies will be | minate or detonating primers, were at all near the spot, 
sent. The expedition is undertaken principally for geographical | the culpability of the authorities is very great indeed ; for 
discovery, Lut every opportunity will be made use of to make | the approximation of the two agents constitutes obviously 

scientific observations and experiments, for which purposea long | 2 SOUFCE of extreme danger, and it is really hard to believe 
series of instructions have been drawn up by a committee of that so thoughtless a proceeding could have been possible. 
series 0 1P PY At the same time, if a detonation actually did take place, 
members of the Academy. These consist of Prof. Henry on | as in fact some of the results would lead us to believe, 
meteorology ; Prof. Newcomb .on astronomy ; Prof. Higlard on | then there is. no other way of explaining the occurrence. 
magnetism ; Prof. Baird on natural history; Prof. Meek on In regard to the theory of spontaneous combustion, 
geology; Prof. Agassiz on glaciers. Orders have been given that | we must not be too eager to draw conclusions, as the 
small copper cylinders containing letters, scientific intelligence, { careful experiments recently made by Prof. Abel distinctly 
&c, shall be frequently thrown overboard during the progress of | prove that decomposition in this wise is almost impossible, 
the expedition, and these, when found, are to be sent to the | Provided the pyroxilin has been carefully manufactured. 
Navy Office and afterwards published. Truly, if such has not been the case, and there existed 

impurities or imperfectly converted masses in the store of 
_ A MOST important discovery is announced from the Isthmus | gun-cotton at Stowmarket, then a valid reason for the 

of Panama. In the district between Aspinwall and Panama, | explosion is no doubt at hand. Still it must be remem- 
and extending over a large area, valuable beds of coal have been | bered that pyroxilin only takes fire at a high temperature 
discovered and recently fully explored. The quality of the coal (300° or 350° F.), and therefore we must suppose that not 
has been tested and most favourably reported on. These mines { OMly was the recent hot sun allowed to shine uninter- 
can be worked to great advantage, and the seams are rich and ruptedly upon the Iv weatilate but that the latter were, 
extensive, and there is ample water communication to the coast fo ae heat very P adly ventilated, and a z gether ill cared 

. is. If farther investigations confirm | (0%: “83in, to have produced such wide-spread devas- 
by means of the river Indis. I 8 tation, the stores or outbuildings containing the cotton 
this preliminary report, great benefit cannot fail to result to | must have been somewhat strongly and firmly built, other- 

commerce in the Atlantic and Pacific Oceans from this opporture | wise there would have been no resistance to the burning 
discovery, = ‘« To ; mass, and cénsequently no violent explosion, for it must 
——— | be borne in mind that the more completely the charge is 

THE GUN-COTTON EXPLOSION AT comnned, the more energetic will be the result. 
STOWMARKET nder any circumstances, then, we must come to the 

conclusion that either the gun-cotton was strongly con- 
THE disastrous explosion of gun-cotton, whiclroccurred | fired in cases or magazines and simply inflamed, or that 

. on Friday last on the premises of the Patent Safety | the material was detonated by a charge of fulminate 
Gun-cotton Company, is a calamity of unusual significance. | powder; and in whichever way the accident lt appened, 
Besides the large number of killed, ar.ounting, we believe, | the same was in great measure due to neglect and care- 
to five-and-twenty persons in all, there were as many as | lessness. Why, indeed, sucha large store of dry gun- 
seventy ma med and injured, many of them too, in such a | cotton should have been kept so near a porulous factory 
manner as only violent explosions are known to torture and | it is hard to understand ; and inasmuch as the compound 
lacerate their victims ; and when it is taken into consi- | is always prepared’in a wet, and, consequently, harmless 
deration that in all probability a dozen tons of the material | condition, it would appear that the desiccation cf the 
actually exploded, the grave nature of the accident isin | mass is afte.wards carried on in close proximity to the 
truth hot surprising. The whole group of factory-build- | less dangerous departments of the works. It is truly 
ings and out-houses were levelled to the earth at one fell | lamentable that, after the prolonged reseerches of Schén- 
swcop, and for miles away the effect of the catastrophe | bein, Abel, Brown, and others, the information and par- 
was acutely -felt. - So ticulars brought to light should not have been more ap- 

But it is not only from a social point of view that the | preciated and made use of by those so directly interested 
affair isto be deplored. As a result seriously affecting | in the matter; for one cannot help thinking that if the 
the science of explosives, the occurrence is peculiarly un- | business of the Stowmarket Company had been carried 
fortunate ; for the belief in the safety of gun-cotton as an | on under competent scientific supervision, we should not 
industrial and military agent will now be gravely shaken. | now have to lament so deplorable an accident. 
It is all very well for scientific men to adduce a plausible While then we must all deeply regret this sad occurrence 
reason for the occurrence, and to prove conclusively that | itis to be hoped that the favourable judgment passed 
with due care and precaution a disaster of this nature | upon gun-cotton by scientific men during the last ten 
could not possibly have happened ; but the public unfor- { years will not be completely ignored ; but that, on the 
tunately will not be satisfied with a theoretical assurance | contrary, a proper use may be made of the valuable in- 
of this kind ; and indeed measures should certainly be | fcrmation at our disposal by employing it in the framing 
taken, not only to guard against such wholesale death and | of regulations to govern more strictly and efficiently the 
destruction, but to render the same absolutely impossible. | manufacture of explosives, : H. B, P,



310 NATURE [Aug. 17, 1871 

PENDULUM AUTOGRAPHS a genuine discovery, so far as I was concerned, though I 
1, know there must be many to whom these curves and their 

PERHAPS I shall best put the reader in possession of | mathematical properties are familiar, and who will smile 
all that I have to say, and shall best explain the nature | at the tardy stages of experiment through which I had to 

of the accompanying figures, by giving some account of pass, while they cannot refuse to congratulate me on my 
the successive steps that first led me to their discovery — final success, 

y) Ge = : y Ze = y 

Wii Bas ¢ Nw = Vz 

iY NS Pa) re m4 
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It was a happy chance that directed my fingers, in an ' springs of various kinds before this, but the motion had 
idle mood, one day in March of last year, to the top of a ; been too quick or too slow to show the law that governed 
stiff twig that sprang from the stool of an old acacia, and | it. On the present occasion I could see that the twig 
rose to a height of about three feet, where it had been began at once to deviate from the plane of its first vibra- 
lopped by the gardener’s knife. Pulling the twig aside, | tion, and to describe an elliptic path, the ellipse growing 
and letting it fly back by its own elasticity, I noticed the | wider and shorter till it was nearly circular, then still 
path which its top traced in the air ; it was not difficult to , wider and still shorter, till its width exceeded its length, 
follow its course, for the raw section of the wood was white | and it was again elliptic, but the long axis now occupied 
and caught the eye, and the motion was not very rapid, nearly the position of what was the short axis before. 

the twig being rather slender for its height. I had often | The new ellipse still grew narrower at every vibration, and 

noticed—everyone must have noticed—odd behaviour in * Figs. 7—12 will be found in the second part of this article.
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at last became a straight line in a second plane at right We shall get the due diminution of the marginal spaces 
angles (roughly speaking) to the first. The vibration | by drawing our two sets of parallel lines through two sets 
continuing, the twig began to retrace its path, and re- | of points in the circumference of a circle, equidistant for 
turned to the plane in which it started, by a complete | each set, but allowing only equal spaces in the semi- 
recantation of its former errors, though the gradually fail- | circumference for the 7 period, and 7 + 1 for the other. 
ing strength of its oscillation was gradually diminishing Introducing friction, we have a gradual diminution of 
the range of its orbit. No sooner was the original primary | the orbit, which brings our twig finally to rest in the 
plane regained, than it was again forsaken for the | centre of the diagram. But this friction has greater effect 
secondary, the errant twig repeating its delirious maze of | in the direction of shorter period, because our twig has to 
elliptic gyration, but always with a method in its madness, | make # + 1 journeys in that direction to in the other, 
across and across, again and again, till it finally came to | consequently the range of the orbit in the former di- 
rest in the centre of its web, still striving to the very last | rection will undergo more rapid contraction than in the 
perceptible tremor to persevere in its life-long career of | latter, and the twig will sooner come to rest in the one 
consistent vacillation. plane than in the other ; so that if there is large dispro- 

Repeating the experiment again and again, I found that | portion between 7 and z + 1, there will remain a residue 
there. were two planes, at right angles, in either of which | of surplus vibration in the direction corresponding to the 
the twig would vibrate obediently, without deviation to | long period after all motion in the cross-plane has been 
one side or the other, and that the primary and secondary | arrested. This is easily seen by experiment ona twig 
planes of the first experiment made equal angles with | that vibrates much more rapidly in one direction than in 
either plane of obedient vibration. When the twig was | the other. 
started only a few degrees on one side of either plane Having a desire to get a permanent record of the fleet- 
of obedience, its elliptic error carried it into a secondary | ing footsteps of my acacia-twig, I forced the butt-end of a 
plane only a few degrees on the other side, and then | small dance-pencil into the soft pith in the centre of the 
back again and again ; while if the primary plane was | top-section, and set the twig vibrating with one hand, while 
chosen half-way between those planes of obedience, in | with the other I held a sheet of note-paper in contact 
opposite quadrants, then the secondary plane was found | with the pencil-point. As might be supposed, the result 
to lie half way in the alternate quadrants, at right angles | was not satisfactory, but very suggestive. The twig was 
to the primary. not strong enough to overcome the resistance of friction 

How to explain this phenomenon was a puzzle, till my | between pencil and paper, and the hand-suspension for 
father hin‘ed that its law might lie in a difference of | the latter was very inefficient. I soon found an upright 
periods of oscillation in those two planes of obedience, | hazel-stem nearly an inch in diameter, possessing all the 
caused’ probably by the curved shape of the twig or per- | vibratile properties of my slender acacia-twig with much 
haps by its elliptic section, at any rate caused by some 
condition which made the twig vibrate as a short spring 
with short period in one direction, and as a long spring 
with long period in another direction at right angles to 
the first. a = SS 

This hint gave the key to the puzzle, and it was easy to Was SS 
demonstrate that all the phenomena would necessarily INVA A\ 
follow on such an assumption. Laying down two systems WN Es I 
of rectangular co-ordinates to represent the spaces de- VA | 
scribed in so many units of time (the motion of the twig NWA b \ 
being resolved in those two directions at right angles), and ! 
making z such spaces in one direction and 7-+ 1 in the I 
other, we had a diagram on which we could trace the \ VAN 
twig’s path, beginning at one corner and drawing the | 
diagonals in the mubtcesive Tectanpulee space a there IMS = VAN 
were # such spaces in both directions (which would repre- a 
sent on periods of eecteon)) our course of sige onals KS aS ZAaWvAN| 4 

would only carry us into the opposite corner, with no rw 
alternative but oh trace the same line to and fro without aN as Zama A 
deviation ; but since in one direction there remains one VAN a aA 
space over when we reach the border of our diagram, our A 7) 
course of diagonals carries us across the corner, and our 
path returns wich the width of one space between it and 

ts former self ; in like manner, on reaching the border of Fic, 13.—Diagram showing approximately the theoretical path of a spring 
the diagram near the starting-corner, the course of the | vibrating without fiction, with periods of vibration in cross-planes in the 

diagonals carries us across to the other side of our first proportion orate a+r. e me A and Bare the beginning and end of the 

track, and we make a second journey only to wander still | Rig. ah PONY TetTaced and are analogous to the two cusps of Fig. 9 or 
farther from our first path in the return. The error 
increases at every turn, till at last the path of our imagi- | greater strength, and transferred my pencil to its new 
nary twig finds itself wholly forgetful of the corners with | abode. For suspension of paper I erected a wigwam of 
which its shuttle-play began, and giving all its allegiance | four poles round the hazel, and stretched a quarto leaf by 
to the alternate pair. At last our diagonals are all | india-rubber bands from the four poles to the four corners 
described, and we find that they end in one corner or the | close above the pencil. Then pulling the hazel aside, I 
other according as # is even or odd, and the twig must | adjusted the paper-suspension till 1 was sure of good con- 
then be supposed to retrace its maze. If we make our | tact with the pencil, and then let go:—buzz—a momen- 
spaces all equal, the track of our twig looks very angular, | tary rustle under the paper, and the thing was done ; and, 
like the path of a cracker ; but if we endeavour to imitate | on loosing the elastic bands, I found the path of my 
the truth by greatly diminishing the marginal spaces, our pencil-point faithfully traced in delicate lines, which the 
diagonal track becomes bent into a series of quasi-elliptic | eye could follow from the starting-point till lost in the 
curves, which represent with tolerable accuracy the path | mazy confusion of the centre where the manifold crossings 
of our twig, if we suppose it to vibrate without frictional | and recrossings were inextricably entangled. By starting 
retardation (see Fig. 13). the hazel again and again, leaving the paper undisturbed,
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I procured three or four path-tracks superposed, including | tions of my pendulum. I wanted something more per- 
vibrations in the planes of obedience, by which it was | manent than pencil-marks, and more delicate than the 
easy and instructive to examine at leisure the geometrical | daubs produced by a paint-brush full of colour. Clearly 
relations of the various planes. Fig. 14 is a specimen of | I wanted a pen that would deliver its ink in any direction 
these twig-tracings with cross-vibrations to show the | all round universally. Such a pen I obtained by taking a 

small piece of glass tube four or five inches long and 
7 || about a quarter of an inch in diameter, and melting one 

Y end in the flame of a Bunsen’s burner, and drawing it 
out toa capillary tube, then breaking the point off square, 

th Q and smoothing the broken edges of the pore in the flame, 
, i to run smoothly on the paper. By suction 1 drew up a 

\ small quantity of ink into the tube through the micro- 
iW Hy scopic pore at the point, and then fastened my pen in a 

AN ah groove at the end of the pendulum-rod by elastic bands, 
: so that it could be raised or lowered within short limits 
P< Pen at pleasure. Then having adjusted the elastic suspension 

4 IOAN , \ y Sam | of the paper so that it hung evenly beneath the pen with 
" : st Ve ey, X ce g | aslight concavity to accommodate the nearly spherical 

\ KK ti aN ae “locus” of the pen-point, I drew the pendulum aside, 
INS AARON I and lowered the pen till it was on the point of touching 
aN OSE) . the paper, then let the pendulum recede till the pen 

ee “ iy, 4 as actually touched the paper, and then let go. It was 
A NZ Pow af \. beautiful to see the unerring certainty with which the 
Niza We pen-point struck its curves in obedience to the law im- 

|: ear proper omer ee) posed by its two-fold suspension. The very first back- 
¢ Ni stroke began the deviation from the primary plane, and 

3 NT : every successive stroke made the ellipse wider and shorter 
: ; Ni by steps whose regularity was marvellous to watch, 

= Slowly and surely the figure was filled up, line within 
; oa ; § | line, line across line, as the ever-changing ellipse oscil- 

ea : A lated slowly from one side to the other of the plane of 
slow vibration, 

Fic. 14.—Specimen (obtained from nature) of the path of a stiff vibrating 
hazel shoot. Much friction. A, the starting-point. 5, the end of the first 
cycle xx’, the path of the twig set vibrating exactly in the plane of slow 
vibration. y y’, nearly in the plane of quick vibration. f 

planes of obedience (xx’, yy’.) Ais the starting point, 
and B the point where the first retrograde step begins in 
the secondary plane. It will be seen on examination that 
from A to B the twig has accomplished exactly six quasi- ee eee eee 
elliptic journeys resolved parallel to the plane xx’, and | i ocr cameras 

six and a half resolved parallel to vy’. So xx’ is the ee a 
plane of slow vibration, and vy’ is the plane of quick L sonieg 
vibration, and the periods of vibration in those two planes aie 
respectively are in the proportion of 13 to 12, yee 

While considering these points, it occurred to me that Fy : ; 
similar results would be given by the oscillation of a ee ; 
pendulum jointed in such a manner as to swing in one Vee iy 
plane only by one joint, and in the cross-plane only by a iNGOas ens f 
second joint at a different level from the first. The oscil- aries eta SY 
lation from the lower joint would be more rapid than ae eto eS Ore Sues 7 
that from the higher, and we should have exactly the i SESS SSS SS SS ey 
same conditions of simultaneous motion in two planes EE 
with unequal periods as we had in the case of the acacia- 
twig. This was easily tried. From a cross-bar on an 
extempore tripod-stand I hung a rod by string-hinges, 
with an intermediate piece having its joint-edges at 
right angles, so that the rod was swinging in one plane 
by the joint between the cross-bar and the intermediary, . . 
and in the cross-plane by the joint between the inter- | Fic. rs.—Curve traced by double jointed pendulum, with proportion near 
mediary and the rod, In any intermediate plane the | unity, about so: 51. 

rod could only swing by doth these joints; its motion 3 
being really and veritably resolved in those two planes Fig. 15 illustrates this stage of experiment. Contact in 

at right angles ; with a longer period for the part resolved | this case was purposely broken at the moment when the 

in the plane allowed by the upper joint than for the part | oscillation had reached the secondary plane. The tubular 
resolved in the plane allowed by the lower. With the | glass pen did its work very well, delivering the ink with ease 

help of a weight of lead at the bottom of the rod, my | and regularity, and gliding almost noiselessly over the 
make-shift pendulum gave a capital illustration of the | paper with very little friction. But even that small amours 
problem, and the gravity and deliberation of its behaviour | of friction, added to hinge-rub and air-resistance, require 
afforded better opportunity for study than was given by { great weight in the pendulum to overcome it. I kept 
the more brilliant but less persistent energy of the acacia- | adding one lump after another till there were forty or fifty 

twig. pounds of lead lashed to the rod immediately above the Len 

The next step that naturally suggested itself was to | The elastic suspension of the paper, by india-rubber ban H 

obtain a permanent authentic record of the grave gyra- | attached to the four corners, was very serviceable, an
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with a little care it was not difficult to adjust the level of | 777— BRITISH ASSOCIATION MEETING AT 
the paper, so that very little displacement was called for EDINBURGH 
to meet the requirements of the pen’s descent towards the . ; 
centre of the figure, and that little was granted at once EDINBURGH, Friday morning 
by the facility with which the india-rubber yielded to the THE work—and play— of the Edinburgh meeting of 
demand. When the suspension was ill-adjusted, so that the British Association is now over; the visitors 
the pen-point pressed too heavily on the paper, there was | have all left, except such as have remained to do honour 
a slight lateral displacement ; but this danger was reduced | to the memory of the great Magician of the North; in- 
almost to mz/ by using at each corner two elastic bands | deed, for the last two days the Southerners have dividea 
at right angles, instead of only one, ensuring resistance | their allegiance between the British Association and the 
to any rotatory jerk in either direction. Scott Centenary. Instead of Spontaneous Generation and 

A little more practice in the manufacture of the glass | the Germ Theory of Disease, the Solar Eclipse and the 
pen enabled me to improve the delicacy and uniformity of | great Dredging Expedition, we have heard quite as much 
the lines. The chief difficulty lay in breaking the capillary | of Abbotsford and Dryburgh, Jock o’ Hazeldean and the 
tube square to the axis. The tube delighted in oblique | Laird of Dumbiedikes. 
fracture, which gave an oblique pore when the edges were As announced in our letter of last week, the concluding 
smoothed in the flame, and the oblique pore was apt to | meeting of the General Committee was held in the 
write unequally in different directions, often refusing to | University on Wednesday at one o'clock, Sir William 
write at all on one side of the figure, when the pore was | Thomson in the chair. Dr. Hirst read certain regulations 
not facing its work, Only now and then was the first | which were proposed by the Committee on Recommenda- 
fracture fortunately square ; generally I had to pick at it | tions to be adopted relative to the proceedings of the 
with the finger-nail to reduceits obliquity. Latterly, Itried | sections. They had reference to the organisation and 
to ensure success by coating the point with a thin layer of | constitution of the Sectional Committees, but were merely 
bees’ wax, tracing a fine groove in the wax round the | in regard to matters of detail. In an appended circular, 
slender tube, and allowing a drop of solution of fluoric | authors of papers w ere reminded that, under an arrange- 
acid to adhere round the groove until the acid had eaten | ment dating from 1871, the acceptance of memoirs, and 
into the glass and made it ready to break at the ring of | the days on which they were to be read, were now as far 
corrosion. Then the remainder of the wax was washed | as possible determined by organising committees for the 
off with turpentine, and the point was ready for its “‘bap- | several sections before the beginning of the meeting. It 
tism of fire.” In this way I succeeded well with one or | had therefore become necessary that an author should pre- 
two pens, but the process was rather troublesome. That | pare an abstract of his memoir, of a length suitable for 
“baptism of fire” was another dangerous crisis in the | insertion in the published transactions of the Association, 
early life of the pen, for the risk was great that it might be | and that he should send it, together with the original 
exposed to the flame just a fraction of a second too long, | memoir, to the general secretaries in London a certain 
sealing the liquid lips for ever. A good way of testing the | time before the meeting. If it should be inconvenient to 
size of the pore—it was much too small to be examined by | the author that his paper should be read on any particular 
the naked eye—was to blow through it and notice the size | day, he was requested to send information thereof to the 
of the current of air disturbing the pale blue flame of the | secretaries in a separate note. These resolutions, after 
Bunsen’s burner. Alternately dipping the point for the | some discussion, were adopted. The next subject referred 
tenth of a second in the outskirts of the furnace, and | to the General Committee on Recommendations had re- 
quickly withdrawing it, and trying its calibre by the | ference to Dr. King’s proposal that there should be a sub- 
breath, it was seen that the air-current grew smaller and | section of Anthropology. Before the consideration of 
smaller after every dip in the flame, till [ dared not dip | that suggestion was concluded, another came from 
again, and then I had recourse to a powerful pocket-lens | Section D of a more definite nature ; and, on considering 
to examine the size of the pore and the smoothness of its | both propositions together, the Committee on Recommen- 
lip. The diameter of pore of the best pen I have suc- | dations decided that they could not recommend the adop- 
ceeded in making is 1-500th of an inch. tion of Dr. King’s motion, but that they could strongly re- 

_ I grew discontented with common black ink for my | commend the adoption of the other. They therefore recom- 
pendulum-curves ; it was apt to coagulate and choke the mended—“ That in future the division of the Section of 
pore, frequently requiring the solvent power of sulphuric | Biology into the three departments of Anatomy and Phy- 
acid to restore free passage. Besides, I wished to have | siology, Anthropology, and Zoology and Botany should be 
several figures superposed on the same paper, yet so that | recognised in the programme of the Association meetings; 
each should remain distinct. So I procured a set of | and that the president, two vice-presidents, and at least 
coloured inks at the stationer’s, price 1d. per bottle, and | three secretaries shall be appointed ; and that the vice- 
with these I was able to give additional interest to the | presidents and secretaries, who shall take charge of the 
sheets that were rapidly accumulating from all these trials organisation of the several departments, should be de- 

of new ink, new pens, and new pendulums. For [ soon | signated respectively before the publication of each pro- 
grew discontented a'so with my first pendulum ; its tripod | gramme.” That would virtually amount to the direct 
was not strong enough, and its cord-hinges were very weak, | recognition of the three departments of Section D. 
and were fast fraying under the strain of 50lbs. of lead in | Logically, it would be impossible to take any of these 
habitual oscillation below, and I feared a snap and a crash. | departments from Biology to make a separate section of 

Ikept it in my bedroom, and at midnight I heard it creak, | jt ; but they were recognised distinctly, and the gentlemen 
and could not rest until I had insinuated a rush-bottomed | who would preside over these departments would be stated 
chair between the legs of the tripod, immediately below | by name. ‘The recommendation was agreed to. 
the lead, to break the fall which I fully expected. How- The following recommendations were then read and 
ever, nothing happened, and in the morning I changed | unanimously adopted :— 
the frayed string for a trustworthy cord, and slept se- “ That the President and Council of the British Asso- 
curely next night. I also made a new tripod with the aid | ciation be authorised to co-operate with the President and 
of three surveying-poles, and improved the attachment of | Council of the Royal Society, in whatever manner may 
the pen by making it slide in a hole bored in the end | seem to them to be best, for the promotion of the circum- 
of the rod, with a lateral screw to fix it at any required | navigation expedition specially fitted out for carrying the 
height. physical and biological Exploration of the Deep-sea into 

HUBERT AIRY all the great oceanic centres. 
(To be continued.) “That the President and general officers, with power to
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add to their number be requested to take such steps as The whole of the proposed grants of money were 
may seem to them desirable in order to promote obser- | approved of, the wording of the last being modified as 
vations on the forthcoming Solar Eclipse. follows : “Experiments to measure the speed of ships 

“That the Council be requested to take into consi- | and currents by means of the difference in heights of two 
deration the desirability of the publication of the periodic | columns of liquid.” 
records of the advances made in the various branches of Dr. Thomson read a number of recommendations 
science represented by the British Association. adopted by the Committee on Recommendations not in- 

“ That it is desirable that the British Association apply | volving grants of money, which were also approved of. 
to the Treasury for funds to enable the Tidal Committee At the concluding meeting of the Association, held in 
to continue their calculations ; and that it is desirablethat | the Music Hall at half-past two o’clock, Sir William 
the British Association should urge upon the Government | Thomson in the chair, Dr. Thomson read the recommen- 
of India the importance for navigation and other practical | dations for grants of money and also the recommendations . 
purposes, and for science, of making accurate and conti- | not involving money grants, which had been adopted by 
nued observations on the tides at several points on the | the General Committee. Mr. Griffiths stated that the 
coast of India. number of tickets issued for this meeting had been as 

“That the Council of the Association be requested to } follows: Old life members, 246; new life members, 28 ; 
take such steps as to them may seem most expedient in | old annual members, 311 ; new annual members, 127 ; 
relation to the proposal of Dr. Buys Ballot to establish a | associates, 976 ; ladies (transferable tickets), 754 ; foreign 
telegraphic meteorological station at the Azores. members, 21—total, 2,463. The money received for these 

“That the Council be requested to take such steps as | tickets was 2,575/. 
they deem wisest in order to promote the introduction of {t will be seen that the recommendations were almost 
scientific instruction into the elementary schools through- | more important than in any previous year. The last in 
out the kingdom ; and, secondly, that the Council of the | particular, relative to the introduction of scientific in- 
Association be requested to take such steps as may appear | struction into the elementary schools of the country, covers 
to them desirable with reference to the arrangement now | a wider ground than is often included in the action of the 
in contemplation to establish leaving examinations, and | Association. Wisely carried out, this recommendation 
to report to the Association on the present position of | may be pregnant of the most important results in the 
science teaching in the public and first grade schools.” future ; and serves to show that at least our leading 

Dr. Thomson read the report on the resolutions ; scientific men are alive to the need there is for a strenuous 
involving applications for grants of money, which were as | effort to place the education of the country ona level 
follow :— with the requirements of thetimes. The scheme to which 

KEW OBSERVATORY. we referred in our leader last week, relative to the extension 
The Council—Maintaining the establishment of Kew and improvement of-the present system of giving scientific 

Observatory . . . . . . ' . 6300 | lectures to the people, was warmly taken up, and‘a com- 
MATHEMATICS AND PHYSICS. mittee appointed to carry it out. The application to the 

Cayley, Professor—Mathematical Tables.  . . = . 50] Government asking for 2,000/. in aid of the observation of 
Crossley, Mr.—Discussion of Observations of Lunar Objects 20 | the Total Eclipse in December next was sent off the same 

Tait, Prof.—Thermal Conductivity of Metals . . - 251] day. 

Thomson, Prof. Sir W.—Tidal Observations. ' - 200 Among the more important papers read during the 
Brooke, Mr.—British Rainfall... ° . . - 100 | present week were two on Tuesday in Section A, which it 
Thomson, Prof. Sir W.—Underground Temperature - 100 | P houl eseay es 
Glaisher, Mr.—Luminous Meteors. ~ 8 6 6 20 was agreed should be taken together: On Government 
Huggins, Dr.—Tables of Inverse Wave Lengths . | 20 Action on Sctentyfic Questions, by Col. A. Strange, F.R.S.; 

CHEMISTRY, and On Obstacles to Teaching Science in Schools, by the 

Williamson, Prof.—Reports of the Progress of Chemistry 100 Rev. W. Tuckwell. In both these papers, of which we 
Williamson, Prof.—Testing Siemens’ new Pyrometer 30 shall give full reports, very important issues were raised. 
Gladstone, Dr.—Chemical Constitution and Optical Pro- The discussion on them was a highly interesting one, and 

perties of Essential Oils . . . .  .  . go | was led by Prof. Tait, who said there existed an absolute 
Brown, Dr. Crum—Thermal Equivalent of the Oxides of necessity for a State system of instruction in Science; 
Chlorine. . . . . . . . . 1g | and was carried on by the Rev. T. G. Bonney, Mr. G. J. 

GEOLOGY Stoney, Mr. James M. Wilson of Rugby, Mr. Pengelly, 
Duncan, Dr. —Fossil Crustacea . . . : . 26 | Mr. Boyd Dawkins, and others. An entire unanimity © 
Lyell, Sir C., Bart.—Kent’s Cavern Exploration . . 100 | was displayed as to the pressing importance of both the 
Harkness, Prof.—Investigation of Fossil Corals . . 25 | subjects introduced. On Wednesday, Section D was en- 
Busk, Mr.—Fossil Elephants of Malta (renewed) . . 25 | livened by another Spontaneous Generation controversy, 
Harkness, Prof. — Collection of Fossils in the North-west introduced by Dr. H. C. Bastian, who was supported by 

Ramsay, Prof —Mapping Positions of Erratic Blocks 4 "© | Dr. Burdon Sanderson, to the extent that we have at Boulders ‘san present no evidence that fungus or other germs are con- 
me eté<“ S;*t*éti tt FOL tained in the air in avital condition. In closing the dis- 

. BIOLOGY cussion, the President of the Section said that the subject Stainton, Mr.—Record of the Progress of Zoology . » 100 ll hi : ded 
Balfour, Prof.—Effect of the Denudation of Timber on the was still one which must be considered as undeci ce 

Rainfall in North Britain (renewed) . . 80 The proposal to enter into the discussion of Mr. Crookes 

Sharpey, Dr.—Physiological Actionof Organic Compounds 2 5 P sychic For ce, and the whole phenomena of so-called 
Foster, Prof. M.—Terato-Embryological Inquiries . - 201“ Spiritualism, was rejected for want of time. 
Foster, Prof. M.—Heat Generated in the Arterialisation of The excursions, which were arranged for yesterday, were 

the Blood (part renewed) . / oo. 4, 1g | uniformly well carried out and successful. About eighty 
Christison, Prof.—Antagonism of Poisonous Substances . 20 | ladies and gentlemen paid a visit to Hopetoun House and 

" GEOGRAPHY Dalmeny Castle. Forty ladies and gentlemen availed 
Murchison, Sir R.—Exploration of the Country of Moab 100 | themselves of the trip to Rosslyn and Penicuik, and over 

ECONOMIC SCIENCE AND STATISTICS 300 visited Melrose, Dryburgh, and Abbotsford. 
Bowring, Sir J.—Metric Committee . . . . 98 The excursion of the Geologists was to Siccar Point and 

MECHANICS Fast Castle, under the leadership of Prof. Geikie. The 
Rankine, Prof—Experiments on Fletcher’s Rhysimeter . 30 object of the excursion was to visit the coast-line of Ber- 

" —__. | wickshire, and examine the natural sections there, which 
£1,620 | have become classic in geology through the writings of
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open ocean where there was a prevalence of winds in a cer- | south might have been stronger on the tail than the action of the 
tain direction over one part of it, it seemed necessary that the | surface water on the upper portion of the rope. 

currents produced by that wind should be as Dr. Carpenter had Mr. Buchan said that the Scottish Meteorological Society were 
maintained. The only case in which he could conceive of a re- conducting investigations which would settle what were the winds 
turn along the bottom produced by wind was one of great | and currents over each degree of a portion of the Atlantic. 
interest, but in which the circumstances were precisely opposite Mr. Scott said he hoped to give Mr. Buchan charts of the 
to those of an open oceanic circulation, viz. in the case of afrith | currents over the area such as were never before possessed. 

or fiord. The elevations of 6, 8, or 10 feet, which we know | They were derived from all available sources of information. 
result from high wind, must be thus explained; the return} Sir W. Thomson said it seemed demonstrable that in all water 
circulation cannot but be along the bottom. In the case of a | above five or ten fathoms deep, the current under return due to 
frith, if the whole surface is carried up in a current, the water | surface drift was insensibly small, and he thought that this de- 
must get away somewhere. If there were a strong breeze in| monstrated Dr. Carpenter’s statement, that the main current 
narrow waters when the whole surface was broken up, there | could not be produced by wind, though the wind might produce 
would be a great deal of surface drift ; but even without break- | very considerable surface currents. 
ing up a surface there was a current necessarily accompanying Prof. Colding, who stated he had been working at the same 
waves at sea when the height of the wave was not infinitesimal, | subject for many years since, made some remarks on the effect of 
7.e., when it was not very small in comparison with the length ; | the earth’s rotation on the currents, and 
sometimes there was a great surface current amounting to three Prof. Tait remarked that the discussion well illustrated the 
or four knots in these circumstances, and there must be an equal | use of the British Association. , 
outflow atthe bottom. Dr. Carpenter’s explanation of the ver- Observations Physiques en Ballon, by M. Janssen. 
tical circulation seemed to make the whole thing perfectly clear. 
Ocean currents were altogether unknown, with the exception of 
a few isolated cases, and even regarding these the knowledge was SECTION B. 

not nearly practical enough for the ordinary purposes of navi- THIS section did not sit on Saturday, and on Monday the 
gation. In the operations of 1866 to recover the cable of 1865, | proceedings commenced with two short papers by the Presi- 
it was discovered that the success or non success altogether de- | dent, Dr. Andrews, Ox the Dichroism of the Vapour of Iodine 
pended on the management of the ocean current. Captain | and on the Action of Heat on Bromine. The fine purple colour 
Moriarty, who was chiefly concerned in finding the ship’s place, | of the vapour of iodine arises from its transmitting freely the red 
came to the conclusion that the whole subject of ocean currents | and blue rays of the spectrum, while it absorbs nearly the whole 
ought to be made a matter of hydrography, and certainly it was | of the green rays. The transmitted light passes freely through 
an object of all others appropriate to a nautical country. The | a red copper or a blue cobalt glass. But if the iodine vapour be 
question of temperature was also of great practical importance, | sufficiently dense, the whole of the red rays are absorbed, and 
as the temperature of the sea bottom along which the cable was | the transmitted rays are of a pure blue colour. They are now 
to be laid was of enormous importance to theenterprise. If a | freely transmitted as before by the cobalt glass, but will not pass 
cable showed certain signs at 49° F. it was good, if it showed the | through the red glass. The solution of iodine in bisulphide of 
same signs at 40° F. it was bad. Another most serious practical | carbon exhibits a similar dichroism, and according to its density 
want was to know precisely the temperature of the cable when | appears either purple or blue when white light is transmitted 
laid, in order that if there was a fault its temperature might be | through it.- The alcoholic solution, on the contrary, is of a red 
accurately determined. colour, and does not exhibit any dichroism. If a fine tube be 

Prof. Stokes said that if he had risen first, he would have | filled one half with liquid bromine and one half with vapour of 
pointed out what had been so well stated by Sir W. Thom- } bromine, and after being hermetically sealed, is gradually heated 
son, that the only case in which a vertical circulation could | until the temperature is above the critical point, the whole of the 
be produced in the horizontal blow forward by wind, was in the | bromine becomes quite opaque, and the tube has the aspect of 
case of a narrow channel. If a portion of a widely-extended | being filled with a dark red and opaque resin. A measure of the 
ocean were blown on by the wind, the water would be propelled | change of power of transmitting light in this case may be ob- 
forward, but the tendency would be to take it in from all direc- | tained by varying the proportion of liquid and vapour in the tube. 
tions, not merely from one, so that the inflow would be lost in | Even liquid bromine transmits much less Jight when heated - 
minuteness. That a surface-current is a necessary accompani- | strongly in a hermetically sealed tube than in its ordinary state. 
ment of waves, seemed pretty obvious. If waves are already in | In connection with this subject, Mr. Dewar exhibited an experiment 
existence on the surface of water, it is evident that their backs | illustrating the action of light upon peroxide of chiorine. 
must be more strongly acted on than their fronts by the wind; The report on the Utilisation of Sewage was presented by Mr. 
there must be a horizontal resultant forward which must push on | Grantham. It was divided under the following heads :—(1) 
the water somehow or other ; the fact of the existence of these | Experiments on Britton’s Farm, Mr. Hope. (2) Comparison of 
waves implied that there was already a surface current of a | results during winter of Croydon, Norwood, and Britton’s Farm 
certain amount. experiments, Dr. Corfield. (3) Report on Analysis in connection 

Mr. Robert Russell said he could only go a certain distance | with above, Dr. Corfield. (4) Upward Filtration of Sewage at 
with Dr. Carpenter ; he considered the effect of polar cold and | Ely, Dr. Corfield: (5) Phosphate Process, Dr. Corfield. (6) Dry- 
equatorial heat to be comparatively small compared with the | Earth System at Lancaster, Drs. Corfield and Gilbert. Dr. 
wind. The Atlantic itself narrows so much towards the North | Bischof read a paper Ox the Examination of Water for Sanitary 
Pole, that its vast surface is forced by the south-west wind | Purfoses, in which he sought to show that the appearance of the 
to the northern ocean, and is forced into it in spite of polar cold. | residue obtained by evaporation when seen under the microscope 

Prof. G. C. Foster said that a possible cause of the formation | afforded a ready method of detecting sewage contamination. 
of currents was the coexistence of different specific gravities in Dr. Otto Richter contributed a paper On the Chemical Constitu- 
neighbouring quantities of water. - tion of Glycolic Alcohol and its Heterologues as viewed in the light 

Dr. Carpenter said it gave him great satisfaction to hear the | of the Typo-nucleus Theory. The Abbé Moigno gave an account 

general agreement of Sir W. Thomson with the views that he | of the history and working of the photographic post, and ex- 
had advanced ; he had expressly spoken of the open ocean, and | hibited a number of collodion films containing microscopic photo- 
mentioned as excepted such cases as the Gibraltar current. | graphs of letters and despatches. Every film reproduced twelve 
With regard to cables, Capt. Sherard Osborne had mentioned to | or sixteen folio pages of printing, and contained on an average 
him that the cable recently laid down in the Eastern seas towards | 3,000 despatches. The whole of the official and private 
China was generally in shallow water and therefore warm, so as | despatches came by pigeons during the investment of Paris, num- 
to diminish the conducting power of the wire, but at one point | bered about 115,000, weighing in all about two grammes. 
it dipped down into a hele, and there the temperature having Dr. Wright gave an account of some experiments Om the 
fallen the conducting power was greatly improved. Everyone | Essential Oil of Orange Peel. It has been shown that this oil 

knew that when the cable was cut and buoyed in 1865, there | consists principally of a hydrocarbon, hesperidene, C,)Hjq and 
was a long wire rope with a buoy attached to it. It got adrift, | an amorphous resin of the formula Cy9H 3,03. When hesperi- 

and was seen by an Atlantic mail steamer 10° to the southward. | dene is boiled ‘‘ per ascensum ” with sulphuric acid and potassium 

One would have expected it to the North-East, through the in- | bichromate, carbon dioxide is slowly evolved, and acetic acid 

fluence of the Gulf Stream. It was suggested that the long rope | produced, whence it is inferred that the structure of the hydro- 
had broken away at the bottom ; that its long tail was hanging | carbon is CH, 
in the sea, and the action of the great lower movement to the CH (CgH,).”
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SECTION C. changed, and their nature is of such a character as to. demand 
‘ 130) the assistance of the Association in other directions. e care- 

me Geclogieal Surecy, rol james Feo om goers of ful study of the development and the habits of marine animals 

paper On the Age of the Stratified Rocks of Isla. We gave an | 64 only be carried on a aid of Jarger Aquariums and cumbrous 
account of the general character and relations of the beds, which apparatus, which an in ol ua f ani ls. for Pee € tor himself. 
are much affected by intrusive igneous rocks, and illustrated the peacided by such a co-operative institution. Othe be little 

subject by coon at the same Hie capes contained much Fath doubt of the convenience to Naturalists and the benefit to science 

which was hardly of sufficient interest to a general audience, but which would be Drover apout by the foundation of a Zoological 

it clearly show red an amoun tof careful investigation that will The Committee recommends that a Committee of the Associa- 
P In the e cussion whith folp wed, Mr. Geikie differed from the | tion be formed for the purpose of erecting a Zoological Station 

author in his identification of the Fundamental Gneiss, and he | 4¢ 4 convenient place on the South Coast 0 Eng 4d at they Tor: 
thought sufficient evidence of its presence had not been brought | Way, and that a su vent sum 0 of on l P vaats CIF cls 
forward. Professor Harkness regarded the Gneiss as corre- | Posal either by a ow Soht series st a that Pant Bay would 
sponding with the newer gneiss of the Highlands. Mr. Thomson, Prof. E. lace for tab hi Seo station Vere Y ieatific 
in reference to some remarks upon £ozdon, stated that having | be a good place for establishing such a static A; d 
sent to Dr. Carpenter some specimens of the rock, he reported | Tesearch could be carried db at bt ‘ned " ins wsitore. t. “h 
that Zozon structure was not sufficiently distinct to warrant him | #ithough no return his st _ ve th AG vom ‘cht be ° i q 
in calling it Zozdon, Aquarium, yet from this station o er Aquaria might pe supp ne 

The Third Report of the Committee on Earthquakes in Scot- | *t a remunerative rare t sd count { T the ed t ce ios nf 
land was communicated by Dr. Bryce, F.R.G.S., F.G.S, | station might pe turne toe Fauna. Prof D hne t An nd the 
There was nothing, however, of importance to make known, but | the marine F wuld as lee em as “heart rol. tend tion t the 
a few slight earthquakes having been felt—one at Lochaber and | Department would make a vn his su y. cL in whi h Pr f W € 
another in the upper part of the Firth of Clyde. In regard to | Council of the Association on t D. "S pe mn he ‘ d ro". d te ; 
the latter, very little information that could be depended upon | Ville Thomson st that th 3 an tt sh i 1 be Ini db for th f i 
had been obtained, but there was less doubt respecting the other. (eport, Promise’ Gontinn matter should be laid petore the 
It occurred in a district in which some of our most severe earth- . , 
quakes have taken place. However, in the absence of any re- D ie ieport was signed by Dr. A. Dohrn, Prof. Rolleston, and 
cording instruments, it has been impossible to state with certainty | VF >ctater. 
the intensity of the shocks. The Committee recommend the SUB-SECTION. —ANTHROPOLOGY 

adoption of a much simpler form of Seismometer than that at ProF. W. TuRNER opened the Section with an address from 
Comrie belonging to the Association ; they also proposed placing | the chair, in which he traced the rise and growth of the science 
such an instrument at a number of the meteorological stations | of Anthropology, and the vicissitudes in the fortunes of the sub- 
which are within the area liable to disturbance. section over which he presided. Anthropology was first allowed 

Mr. Henry Woodward, F.G.S., read his Report on the Struc- | place in the proceedings of the British Association under the 
ture and Classification of the Fossil Crustacea, first noticing the | head of Zoology and Botany ; then it was assigned to the depart- 
new forms discovered and described during the past year, which | ment of Geography, and at last, in 1865, resumed again its old 
amounted in all to 21 species, including 6 Decapods, 1 Amphi- place under the newly named department of Biology, which 
pod, 2 Isopods, 1 Eurypterid, and 13 Phyllopods. He referred | embraced not merely Zoology and Botany, but the whole science 
to the wide distribution of a new Cretaceous Isopod (Palega | of organisation. The science of man obviously has an organic 
Carteri) which had been found in Upper Silesia, at Turin, and in | connection with Biology, and ranges itself naturally under that 
three localities in England, and pointed out that if the conclu- | master science. Within its scope falls everything which has a 
sions arrived at by Mr. Billings and himself as to the Trilobites | direct bearing on man, and as nearly every branch of human 

possessing legs be established by further research, then that | knowledge has a relation, more or less, to man, questions may 
group would carry the Isopodous class back in time to our earliest | occasionally arise whether papers brought before the sub-section 
Palzeozoic rocks. . come within its province or more naturally belong to the other 

The structure of Dictyoxylon (D. Grievii), a new species of | sections, The most satisfactory way of solving this difficulty 
which had been discovered by Mr. G. J. Grieve, near Burntis- | would be for the different sections concerned to come to a com- 
land, formed the subject of some remarks by Prof. W. C. Wil- | mon understanding, that all papers, which treat of the origin and 
liamson. He regarded the form as of a type belonging to the | progress of mankind, should be forwarded to the Department of 
Coal Measures. Anthropology. The term Anthropologists—dvépwroAcyoi—was 

— first used by Aristotle, as to denote ‘‘ gossips,” or talkers about 
SECTION D. men rather than facts. And if we lay claim to the title, let it not 

SUB-SECTION. ZOOLOGY AND BOTANY be in this sense, Put in the nobler and wider sense of humble and 
, : for the Foundation of Zoological Sec- | Patient students of the great science of human, nature. 

tions in Difevent, Parts of the Globe, reported that since Dr. Beddoe then read a paper On the Degeneration of Races in 
the last meeting at Liverpool steps were taken by Dr. Dohrn to | 47#a?m, in which he urged the necessity of systematic inquiry 
secure the moral assistance of some other scientific bodies, that | into the physical changes which are now taking place in our 
the Academy of Belgium had passed a vote acknowledging the | Population. Of the four countries—England, Wales, Scotland, 
reat value of the proposed Observatories. Besides, the Govern- and Ireland—the first, which is the richest, and considered to be 

e ent at Berlin had given instruction to the German Embassy at the most advanced in material civilisation, and whose habits and 

Florence and to the General Consul at Naples for Germany to modes of life are more and more imitated by the others, is, ac- 
do everything to secure success to Dr. Dohrn’s enterprise. Next cording to Edward Smith’s reports on the Subject, the one in 
October the building at Naples will commence, under Dr. which the people are most scantily and ill-nourished. The 

Dohrn’s personal superintendence, who will be accompanied by | Scarcity of milk especially, as to its supply to children in towns 
the assistant architect of the Berlin Aquarium. The contractor and in dairy districts, is a growing evil, and one of national 
is to finish the building in one year, so that in January 1873 the / 1™Pportance. Here may be mentioned, as having probablya relation 
Aquarium in Naples may be hoped to be in working order. to the quality of the food, and possibly to this very defect of 

The Naples Observatory being thus arranged for, the Com- milk, the apparently growing evil of unsound teeth, which, again, 

mittee urged the importance of establishing a Zoological Station | seems to advance part passu with the advance of material civili- 
in the British Islands, and to the opportunity, which is now | sation, and is worst among the English and the townsmen of the 

offered for such a proposition in consequence of the cessation of United States, not so conspicuous among the Scotch, and de- 
the grant to the Kew Observatory. In the same way as the cidedly at the minimum among the Irish. Certain changes in 

Association took the initiative in the foundation of Meteorological the process of natural selection, as it operates on our people, 

Observatories, so may they legitimately, and with every prospect | seem to be on the whole detrimental to the standard of 

of success, take in hand the foundation of Zoological Observa- physical type. Emigration drains away large numbers of the 
tories. Until a recent date the Association has given consider- | stronger and more energetic young men from the best of oue 
able sums of money to dredging explorations ; but in consequence districts ; so do the military and civil service in India ; and thr 

of the advance in Zoological Science the problems are so much | voids are supplied to a less extent than they used to be from the
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rural population, wherein the rates of marriage and of birth are | as colleges attempt to teach practice, they are and will be a sham 
much less than in that of the towns. The classes that yield the | in this country and in all others. The work of a college is to 
largest number of births are, beginning with the least important | teach those sciences which are applied in the arts ; but ii can go 
—(1), fishermen ; (2), miners, especially coal-miners, and the | a little further, and indicate to its students how the application 
like ; (3), the proletariat of large towns. Whatever muy be said | is made in at least a few selected instances. Applying this dictum 
of the two former, this last and most important is, physically, | to the education of an engineer, his college can teach him mathe- 
about the worst developed in the kingdom. Formerly it did not | matics, natural philosophy, chemistry, and geology. No one 
tend to increase in numbers, relatively, to other classes, because | can doubt that a youth well trained in these branches of know- 
the death-rate in the worst quarters of towns was so high as to | ledge will, even with no further teaching, learn more during his 
balance or overbalan:e the birth-rate—such was the case not | apprenticeship, and duriag his whole professional life will take a 

long ago in Liverpool, for example. But the effect of sanitary | higher standing, than the man of equal in-e lyence ustrained in 
improvements has been so considerable, that the rates of sickness | science. College can, however, do more than this ; it is found 
and death in these quarters are being decidedly ameliorated ; and | that a lad will go through a considerable number of books of 
this improvement, regarded dispassionately, is no more an un- | Euclid, and vet see so dimly how his knowledge is to be 
mixed good than are good things in general; ‘or the increase in | connected with practice that he may be unable even to 
the number of survivors brings about a disproportionate augmen- | compute the area of a field tae dimensions of which are well 
tation in the numbers of the class in question, and thus lowers | known to hum; and far more is it seen that a man may be fairly 
the average standard of physical development. groundel in mathematics, and yet have very little idea how to 

—____ apply his knowleige to mechanical problems, It is the business 
SECTION G. of those who hold such chairs as mine to point out the connection 

between pure science aad practice ; to -hov how ma'hematics are 
MECHANICAL SCIENCE employed in mensuration and in mechanical calculations; to 

OPENING ADDRESS BY THE PRESIDENT, PROF, FLEEMING | show how the tr.ttns of physics are mde use of in desig ning 
JENKIN econ »mical machinery, as w1en we tetch the connection between 

In addressing you on the subject of Mechanical Science in | the laws of heat and the steam eigine. The studeat who has 
our ancient university, I propose to speak on the somewhat | once grasped the fast that there is a real connec im b-tween 
threadbare topic of technical instruction. The panic with which | practice and theory will s-ldom be at a loss how to fiad or search 
so ne persons regarded the rapid improvement made abroid in | for that connectio1 in after life. The student thus prepared 
manufactures has subsited, but I hope that you will be all the | knows what he has to learn from practice, and need nut lose 
more ready on that account to listen to a few sugges‘ions as to | precious time in blundering over the numberless scientific pro- 
steas which may be immediately taken to improve the education | blems which practice is sure to suggest but can never solve. The 
of those who app y science to practical ends. The subject dozs | education of the architect, the practical chemist, the manufac- 
not owe its prominence to any events of to-day or of yesterday; | turer, and the merchant. must be similar, muéatis mutandis, with 
it has long been, and will long be, of piramount importance to | that of the engineer. Assuming, then, that the education of 
this country that the education of the producers of wealth should | those who are to follow more or less scientific oursuits must con- 
be such as will enable them, not merely to compete on advan- | sist in acquiring. first, that theoretical knowledge which practice 
tazeous terms with foreigners, but rather to master the great | cannot give, and, secondly, the practical kno vledge which schools 
forces of nature by which we work. That we hive gained some | should not attempt to gtve, there remains the question whether 
triumphs can be no reason tor relaxing our efforts. Wih each | the theorerical preparation shou.d be yiven in special colleges, or 
advance further advance becomes more difficult, and requires | universities such as oar own. I hive no hesitation in preferring 
more knowledge. The first rude implements and processes | the university. Mathematics, physics, ch-mistry, g-ology, 
employed by man certainly required tor their exp anation or | botany, languages, ali form el ments requirelt in variou. combi- 
acquirement no book-learning ; but as processes become com- | nations m the education of all students. Taere is but one kind of 
plex, and implements develop into machines, as the occupations | mathematics, one kind of pure phy-ics, an4 so furth. Surely it is 
of men differ more aad more practice alone is found insufficient | better that weshould teach the men be.onging to different prufes- 
to give skis], and study becomes the necessary preparation for al | sinns side by side, so loag as the mitter taug it is to be the same, 
succesful work. Our first enginezrs w-re not learned men; | There are miny dangers in an opposite course. There are nut a suf- 
strung good sense and long practice enabl-d them to overcome | ficient number of competent teachers to allow of much differeatia- 
the comparat'vely simple que-tions with which they dealt. All | tion. Segregativn at an early age is not at to foster professional 
hon.wur to those great men ; but we who have to deal with more | pecu'iarities and nurow-mind:dness. There is great danger, if 
complex, if not with vaster pr »ble-ns, cannot trust to goo.l sense | physics are to be taught specially to enzineers, that a special 
alone, even if we possess it, but must arm ourselves by the study | kind of physics erroneously supposed to be specially useful to 
of science and its aplication to the atts. This being grantet. | then, will be mvenred. Lastly, tne contact of students and 
how shali it be done? I need not trouble you by refuting the | professo’s of one faulty with the students and pr fessors of 
absurdities of a few men, who would have thos2 things taught ar | other faculties is very benefi :ialtoall. Don ot, therefore, cripple 
schools which have hitherto been taught by practice. What has | old universities by withdrawing from them a portion of their 
been tau zht by practice must still be taught by practice. The busi- | students and their professors, to set up special, professional, or 
ness of the school is to teach those things which prac‘ice in an art | technical colleges of a novel kind, but rather add by degrees to 
will not teach a man. Let us apply ths principle toenzineering | the power and usefulness of old institutions, and found new 
—the most scientific of ali profe.si ms —[t will be most usel-ss to | colleges and universities after the model o those which are found 
lecture on filing and chipping ; it will be use e.s to describe the | to have done guod work. As an example of what may be sa‘ely 
mere forms and arrangements of vast multitudes of machines; | done, I consider that in Ediubargh we require a chair of archi- — 
one kind of knowledge of the properties of materials c.n only | tec:ure, and lectureships on navigation and on_ telegraphy. 
be acquired, as it al wavs has been acquired, by actually handl ng | There is, further, much want of a teacher of mechanical draw- 
them ; and the knowledge of the arran se-nent of a machine is far | ing The professors ot physics and chemistry require additional 
better learnt by mere inspection than from fifty lectures; more- | accommodation for practical laosoratories, and ad titional as- 
over, it can be acquired by an intelligent man, even if he be | sistance. If these additions were made, our college would, in 
wholly unlettered. Book learning about estimates, the value of | my opinion, meet all the requirements for superior technical 
goods, methods of superintending work, and dealing with men, { education in this part of Scotland. For 2,000/. per annum all 
is foolishness. Written descriptions of pudding a clay embank- | these additions might be made. Notwithstanding the acknow- 
ment, excavating, and such operati ms, give no knowledge ; and | ledged importance of education. establishmenss for giving the 
yet a vast mass of such knowledge must, at some time of his life, | higuer kinds of instruction are never self-supporting, and students 
be acquired by the engineer, and the student cannot be employed | must everywhere be bribed to come and learn. Immediate 
as an engineer until he has laid up a store of such knowledge. | prizes, in the form of bursaries, scholarships, and fellowships, 
Colleges cannot give hin this ; he must serve an apprenticeship } are required to induce men to cultivate the older fields of learning, 
in fact if not in orm ; young foreigners taught in culleges serve | and similar bribes are needed to p omote the tillage of the more 

their apprenticeship, at the cust of their emp'oyers, during the recently coloaised domains of applied science. The Whitworth 
first few years of their professional life. We call the tyro an | scholarships are a noble example of munificence thus directed, 
apprentice or pupil, and he pays his master instead of being paid | although, in my opinion, the examination requires considerable 
by him. I have the strongest feeling against any attempt to | reform. I hope that further benefits of this kind will be conferred 

substitute collegiate teaching for practical apprenticeship ; so far | on those colleges which give efficient teaching, Local ambition 1s
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most effectually stirred by local prizes, and I regret to find acertain | of which real draughtsmen very frequently, and with little loss 
apathy among students here with respect to the Whitworth com- | to themselves, are profoundly ignorant. Descriptive geometry 
petition. This appears io arise partly from dissatisfaction with | and geometrical projection are nearly useless branches of the art, 
the mode of examination, and partly from the fact that the | and the little encouragement which is given is almost monopolised 
examiners are men not well known in Scotland. Leaving the } by these. Mechanical drawing proper is confined to those who 
question of technical training for the upper classes, and the still | pick it up by practice in engineering offices. These draughts- 
larger question of scientific teaching in second grade schools, the | men are often excellent, and on their behoof I claim no other 
consideration of which would lead us too far a-field, I purpose to teaching, I speak for the artisan who makes and for him who 
say a few words on the technical education of the skilled artisan, | uses machinery. There are two ways in which our shortcomings 
This we must treat on the same principles as have been applied | may be remedied. First, the schools of art now established in 
to professional teaching, We must endeavour to prepare the lad | this country should be enlarged so as to teach real mechanical 
in school, by teaching him those things which he cannot lear in | drawing, and the examinations conducted by the Science and 
workshops, but which will enable him to work with greater | Art Department should be greatly modified; secondly, the 
intelligence while acquiring and applying his practical knowledge. | drawing which is to be taught in the schools under the superin- 
I shall not now speak of the general education which should | tendence of the new school boards may be and ought to be 
make him a good man, and which should open to him those | mechanical drawing. Freehand drawing, as a branch of primary 
great sources of rational enjoyment arising from culture ; I will | education, will, I fear, be a useless pastime ; but whether that 
restrict myself entirely to his preparation for becoming an efficient | be so or not, I am certain that the accurate and neat representa- 
workman. I have in many places said, and I cannot say too | tion of the elementary part of machinery and buildings would 
often, that the great want of the workman is a knowledge of | be popular with the pupils, and could be effectively taught. 
mechanical drawing. Unfortunately, I can obtain little attention | This kind of drawing educates hand and mind in accuracy, it 
from the general public to this demand for the workman. Very | teaches the students the elements of mensuration and geometry, 
few persons not being engineers know at all what mechanical | and it affords considerable scope for taste where taste exists. 
drawing is. I am sorry to say that some examiners in high | The chief difficulty will be to obtain competent teachers. I 
places, who direct the education of the country, know very little | should occupy you too long were I to attempt to show how these 
more than the general public, and teachers who should give bread | must themselves be trained. My chief aim to-day has been to 
give chaff. I have lived much abroad, and come into close | claimattention for a most important and wholly neglected branch 
contact both with English and foreign workmen, and I un- | of education. I shall probably be expected to urge the teaching 
hesitatingly say that the chief, if not the only, inferiority cf | of other natural sciences in our primary schools ; nothing, indeed, 
Englishmen has been in this one branch of knowledge. I | would give me greater pleasure than to think this could be done. 
must explain to some of my hearers what mechanical drawing | I confess I dowbt it, and while our second grade schools are what 
is, It is the art of representing any object so accurately | they are in this respect, and while the Cambridge examination 
that a skilled workman, upon inspecting the drawing, shall be | for a degree in applied science is what it is, [ dare not think of 
able to make the object of exactly the materials and dimensions | natural science classes in our primary schools. I shall be delighted 
shown, without any further verbal or written instructions from | if Iam mistaken, but Iam certain that mechanical drawing de- 

the designer. The objects represented may be machines, imple- | serves our first attention, as most immediately useful to the artisan, 
ments, buildings, utensils, or ornaments. They may be con- | and most easily tanght. The very books on natural science which 
structed of every material. The drawings may be linear, shaded | are published-in Eneland cannot be properly illustrated for want 
and coloured, or plain. They must necessarily be drawnto scale, | of competent draughtsmen, and children would be unable to 
but various geometrical methods may be employed. The name | follow the illustrations and diagrams, if ignorant of the principles 
of mechanical drawing is given to one and all those representa- | on which they are constructed, I look rather to good reading 
tions the object of which is to enable the thing drawn to be | books, explained by intelligent masters, as the best manner of 
made by a workman. Artistic drawing aims at representing | teachingthe elementary and all-important truths of natural science. 
agreeably something already in existence, or which might exist, | No man could do better service than in compiling such reading- 
and for the sake of the representation ; mechanical drawing aims | books, and there are few wants more urgent than that of masters 
at representing the object, not for the sake of the representation, | competent to enlarge upon texts which would thus be put into 
but in order to facilitate the production of the thing represented. | their hands. The education of our workmen is far more incom- 

Now, I say that it is this latter kind of drawing which is so vastly | plete than that of our professional men. Small additions to exist- 
important to our artisans, and hence to our whcle wealth-pro- | ing institutions will meet the want of the latter ; but for the former 
ducing population. Very few workmen, or men of any class, | the institutions have to be erected almost from the foundation. 
can hope to acquire such excellence in artistic drawing that their 

productions will give pleasure to themselves and others vt Ea SS 

great number of workmen must acquire some knowledge of the 

drawings of those things which they produce, and there is not SCIENTIFIC SERIALS 
one skilled workman or woman who would not be better quali- . 
fied by a knowledge of mechanical drawing to do his work with In the Scottish Naturalist for July, Dr. Lauder Lindsay 
ease to himself and benefit to the public. Mechanical drawing finishes his article on Natural Science Chairs in our Universities, 

is a rudimentary acquirement, of the nature of reading, writing, and concludes by pointing out that in this country the most 

and arithmetic. In order that a2 man may understand the | emment of our naturalists, Darwin, Owen, Huxley, Hooker, 
illustrated description of a machine, he must understand Bentham, Berkeley, Murchison, Lyell, Lubbock, Sclater, Wal- 
this kind of drawing. To the general public an engineering lace, Gwyn Jeffreys, are not, and never were, University pro+ 

drawing is as unintelligible as a printed book isto a man who fessors, while many of the occupiers of natural history chairs 

cannot read. The general public can no more put their ideas have never properly discharged the duty of professors, and their 

into such a shape that workmen can carry them out, than a person opinions carry no authority in scientific matters. The remainder 
ignorant of writing Gari Convey their meaning on paper. Reading | 2 the number is occupied by short articles and notes on various 

and writing on mechanical or industrial subjects is impossible points of Scottish natural history. 
without some knowledge of the art I am pressing on your a'ten- _THE greater part of the American Naturalist for July is occu- 

tion. This art is taught abroad in every industrial school; a pied by two long articles, entitled, ‘‘ The Ancient Indian Pottery 
great part of the school-time is given up to it, In a Prussian | of Marajo, Brazil,” by Prof. C. F. Hartt, and ‘‘ Application of 

industrial school one-third of the whole time is given to it. A the Darwinian Theory to Flowers and the Insects which visit 
French commission on technical education reported that drawing, | them,” both illustrated with cuts. The latter isa re-translation 

with all its applications to the different industrial arts, should be | of Prof. Delpino’s annotated translation into Italian of Dr. 
considered as the principal means to be employed in technical Miiller’s address at Lippstadt in 1869. The former is a very 
education. Now, I deliberately state that this subject is nut | interesting account of the pottery exhumed from the Indian 

taught at all in England, and that the ignorance of it is so great } burial places at various localities in the Valley of the Amazonas. 

that can obtain no attention to my complaints. A hundred These vases were used for the reception of the remains of the 

times more money is spent by Government to encourage artistic dead, and are found associated with rude idols. We have no 

drawing than is given to encourage mechanical drawing, and I say | historical record of the tribe that built the Marajo mounds, 
that mechanical drawing is a hundred times more important and no record of the existence of any tribe in the Lower 

tous as a nation. Moreover, the little quasi-mechanical drawing | Amazonas within historic times that buried its dead in jars. 

which is taught is mostly mere geometrical projection, a subject { Prof. Hartt does not agree with von Martius in supposing thes¢
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BOOKS OF TRAVEL, NATURAL HISTORY, ETC. SCIENTIFIC CLASS-BOOKS. 
By Sir SAMUEL W. BAKER, F.R.G.S. 
THE ALBERT N’YANZA GREAT BASIN of the Manuals for Students. 

NILE, and Exploration of the Nile Sources. N ew and Cheaper Edi- AN INTRODUCTIO 
tion, with Portraits, Maps, an ustrations. 2 Vols. crown 8vo, 16s. N TO THE OSTE. 

Cheap Edition in One Vol. crown 8vo, with Illustrations, 7s. 6d. oLoGy OF THE M AMM ALI A By W.H. FL ow E R, PRS, ERS, 

: y an yslology. t t- 

THE NILE TRIBUTARIES of ABYSSINIA, and | °S lilustrations. Globe 8vo, 75. 6d... = ems 
the Sword Hunters of the Hamran Arabs. With Maps, and Illustra- 
tions, Fourth and Cheaper Edition in One Vol. crown 8vo, 6s. eRe is STUDE NT’S FLORA OF THE 

. y J. D. HOOKER, C.B., F.R.S., LL.D. 
. Director of the Royal Gardens, Kew. Globe 8vo, ros. 6d. , 

By Mr. ALFRED RU SSEL WALLACE ° ‘* Certainly the fullest and most accurate manual of the kind that has yet ap- 
THE MALAY ARCHIPELAGO; The Land of | peared. Dr. Hooker has shown his characteristic industry and ability in the 

the Orang-utan and the Bird or Paradise. A Narrative of Travel, with bots and skill which he has thrown into the characters of the plants. All 
Studies of Man and Nature. 2 Vols, crown 8vo, with 9 Maps and 50 Potanists 5 wi recognise the many merits of thisreally important little manual.” 

ustrations. Second Edition, 245. . 

Second Edition, with corrections and additions, This day. B FIRST Bi 00k. OF INDIAN BOTAN Y, 
y , F.RS., F.L.S., Keeper of the Herbari d 

CONTRIBUTIONS to the THEORY of NATU- | Library of the Royal Gardens, Kew, and Professor of Botany in University 
RAL SELECTION. A Series of Essays. Crown 8vo, 8s. 6d. College, London, With numerous Illustrations. Globe 8vo, 6s. 6d. 

‘* Whatever may be the opinions of readers with regard to this strangely Other Volumes of this Series will follow 
fascinating volume, there can be no doubt of its value in explaining and con- , 
necting a variety of facts in Natural History, which are too generally regarded ne 

as inexplicable anomalies.” —EZ.xaminer. 

| | Class-Books of Elementary Science. ~ 
A NARRATIVE OF TRAVELS ON THE AMA- y ce 

ZON AND RIO NEGRO, with an Account of the Native Tribes and : 

Observations on the Climate, Geology, and Natural History of the P OPULAR ASTRON O MY.—With Illus. 

Amazon Valley. With Map and Illustrations. 8vo, 125. trations, By G, B. AIRY, Astronomer Royal. Sixth Edition. 18mo, 4s. 6d. 

By the Rev. HUGH MACMILLAN. ELE 

HOLIDAYS on HIGH LANDS; or, Rambles and | yuu Z#MENTARY LESSONS in ASTRO. 
Incidents in Search of Alpine Plants, Extra fcap. 8vo, 6s. eure spiagrams of the Spectra of the Sun, Stars, and Nebuis pit 

; _. . 6d. . Questions on the same, 1s. 6d. 

BIBLE TEACHINGSin NATURE. Fifth Edition, _ ‘Full, clear, sound, and worthy of attention, not only as a popular exposi 
extra fcap. 8vo, 6s. tion, but as a scientific index.”—4 theneum, 

FOOT-NOTES from the PAGE of NATURE. Fcap. ; 
8vo, with Illustrations, 5s. LESSONSin ELEMENTARY BOTANY. 

—With Illustrations. By Professor OLIVER, F.R.S., F.L.S. Tenth 

THE TRUE VINE; or, The Analogies of Our | Thousand. x8mo, 4s. 6d. 
Lord's Allegory. Globe 8vo, 6s. [Fust published. ‘We know of no work so well suited to direct the botanical pupil's efforts 

as that of Professor Oliver’s, who, with views so practical, and with great 
I C w DILKE’S G REATER B RI knowledge, too, can write so accurately and clearly "—Natural History 

Ss R e e se > . 

TAIN.” A Record of Travel in English-speaking Countries during 
1866-67. With Illustrations. Fifth and cheaper Edition. Crown 8vo, 6s. 

LESSONS in ELEMENTARY CHEMIS. 
TRY.—By Professor ROSCOE. With numerous Illustrations, and Ch: - 

THE BRITISH EXPEDITION IN ABYS- Lithograph of the Solar Spectra. Twenty-Sixth Thousand. 28mo, 48. OL. 

SINIA. Compiled from Authentic Documents, By Captain H. M. rr _elals » 

Hozizr, late Assistant-Military Secretary to Lord Napier of Magdala. She A Small, compact, carefully-elaborated, and well-arranged manual,”— 

8vo, 9s. 

OBSERVATIONS on the GEOLOGY and| ELEMENTARY LESSONS in LOGIC 

ZOOLOGY of ABYSSIN TA, rads ae WE. Bugwrond, late Geolo. | DEDUCTIVE and INDUCTIVE, By Provessor JEVONS. With copious edition to -68. ‘ , - i vn. 
gist to the Expedition. ayo, with Coloured Illustrations and Geological Questions and Examples, and a Vocabulary of Logical Terms. 8mo, 3s. 6d. 

Map, 21s. 

A PERSONAL NARRATIVE of a YEAR'S | ,, LESSONS in ELEMENTARY, PHYSI 
JOURNEY through CENTRAL and EASTERN ARABIA in | teenth Thousand. 18mo 6d Questions on the same ep eY Six- 

1862-3. By W. Girrorp Patcrave. Fifth and Cheaper Edition, with 7 — ’ » 45. y 18. 6d, 

Mapand Plan. Crown 8vo, 6s. A small book, but pure gold throughout. There is not a waste sentence, 
or a superfluous word, and yet it is all clear as daylight.” ~Grardian, 

THE POPULATION of an OLD PEAR 
: tories of Insect Life. From the French of E. Van Bruys- 

TREE j or, Stories of Insect tie Heir of Redelyife.” Crown 6vo, wih | POLITICAL ECONOMY for BEGIN- 
Illustrations by Becker, 6s. NERS.— By MILLICENT GARRETT FAWCETT. With Questions. 

9 . ° 

SCENERY OF SCOTLAND, Viewed in 
° oye sical Geology. By ARCHIBALD Gerxir, F.R.S, ‘ 

Tete tihaaiions and a New Geological Map. Crown fv, zon. 62" | — YESSONS in ELEMENTARY PHY- : . S .—By Professor UR STEWART. ith numerous Ilustra- 
“Few things could be more delightful than a Scotch tour, with Mr. ntld and chromolitho of the Spectra of the Sun, Stars, and Nebulz. r8mo, 

Geikie’s book in the knapsack. —' . - Od, : 

MACMILLAN & CO., LONDON. MACMILLAN & CO., LONDON.
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CURRENT NUMBERS OF SCIENTIFIC PERIODICALS, 
a ; 

_ Price 4s. 6d,,/ . . Price Is., 

THE JOURNAL OF PHILOLOGY.— | THE MESSENGER OF MATHEMATICS. 
Edited by W. G. Crark. M.A., Fellow of Trinity College, John -E. B. 
Mayor, M.A., Fellow of St. John’s College, W. ALois WricuT, M.A, No, Ill. NEW SERIES. JULY, 1871. 
Trinity College, Cambridge. ConTENTs: 

No. 6, May 1871, Contains— “On Maxima and Minima.” By R. W. Genese, B.A. . 
ad ” . 

I, Professor Lightfoot on the Epistle to the Romans. “Notes on the Integral J. apt By J W L. Glaisher, B.A. 
2. Professor Cowell on Thought, Word, an eed. on ” “11: , all oe * en ote on Taylor’s Theorem.” By M. M. U. Wilkinson, M.A. 
3. Mie Wrtnee on the Eastern Origin of the Christian Pseudepigra- | ,, Solutions of a Smith's Prize Paper for 1871. By Prof, Cayley 

4. Mr. Thomas Maguire on Professor Munro's Notes on Juvenal I. 13, and Transactions of Societies : . 
on Aetna 590. ; . . London Mathematical Society 

5: Mr, Thomas H. Dyer Cote onoman Capitol, as laid down in Mr, Cambndge Philosophical Society 

6. Mr, A. A. Wratislaw on Acts XXI. 37, 38. MACMILLAN & CO., London and Cambridge. 
7. Mr. R Ellis on Lucretius, Book V1. R —_—__ aE 
8. Mr. Thomas Maguire on a passage in CEdipus Rex. . day ae 9. Mr. Thomas Maguire on Two Passages in Vergil.” wischen Sprach Price 5d. every Friday—Annual Subscription, 24s. 

ro. Mr. E. ott on Methodische Grammatik der Griechischen Sprache. 
yon Rudolf Westphal, Erster Theil. Erste Abtheilung. Jena. Mauke’s THE BRITISH MEDICAL JOU RN AL, 

erlag. 1870. . 

re Mr, FeFicld note on Gen, vi 6. ation of Genesis Being the Journal of the British Medical Association. 
13. Mr. J. B. Mayor on An Introduction to Greek and Latin Etymology. Conrents FOR AUGUST 12: 

By John Peile, M A. ; . . . . . 
14. Mr. J. B. Mayor on “ Decadence.” President’s Address, delivered at the Thirty-ninth Annual Meeting of the 
15. Professor Munro, Horatiana. Horace, Carm. I. 20. ~™ British Medical Association, held in Plymouth, August 1871. By John 
16. Mr. J. E. Yonge on Carm. II. 13, 14. Poenus Perhorrescit. Whipple, F.R.C.S. 
17. Mr. A. A. Vansittart on Two Triple Readings in the New Testament. Address in Medicine. By George Johnson, M.D., F.R.C.P. 

London and Cambridge: MACMILLAN & CO. The Use of Iron in Scarlatina. By Russell Aldridge, M.D. 

Cholera: Its Diffusion, Prophylaxis, Syniptoms, and Treatment. By 
John Murray, M.D 

PRICE EIGHTEENPENCE. Report of the Commission on the Observation and Registration of Disease. 
Draft Report of the Parliamentary Bills Committee of the British Medical 

THE PRACTITIONER: Association. , 
_ Draft Report of the Poor-Law Committee of the British Medical Associa 

A Monthly Journal of eR M R 
7 EPORTS OF MEDICAL AND SURGICAL PRACTICE.~-REVIEWS AND THERAPEUTICS. . nREroRts 

Edited by FRANCIS E. ANSTIE, M.D., F,R.C.P., Senior Assistant REPORTS AND ANALYSES IN MEDICINE, SURGERY, &c.—Steam-Spray 
Physician to Westminster Hospital, and Lecturer on Materia Medica in Inhaler for Smoke or Vapour. 

Westminster Hospital School. LEADING ARTICLES.-- The Annual Meeting, 1871—Cholera and the Tyne. 
_ THE WeEK.—The new Baronet—The Barnes Convalescent Hospital— 

. No. AXXVIIT. Jor AUGUST, 1871, Contains Cholera—The new Halifax Inflrmary—St. Mary's Hospital Medical School 
Original Communications : Comal: pox in H amburgh—Small-pox, and summary of its mortality The 

sos . ontagious Diseases Acts—Britis maceutical Conference— Munificence 
Jamus Ross, M.D. On the Principles of Therapeutics. . —New Sick Asylum for East London— Normal and Morbid Anatomy of the 
Joun Kent SpenpeR, M.D. Lond. The Treatment of Chronic Rheu- } Pelvis—Diarrhcea in London—Small-pox in Manchester—Vivisection— Medi- 

matoid Arthritis. cal Experts in Courts of Law, &c. 

vinoeert BRUDENELL CarTER, F.R.C.S. Observations on the Hygiene of P ScOTLAND.—Craig versus Jex Blake—Preparations for Cholera—Medical 
ision. cience, 

The New Baths at University College Hospital. TRELAND.—Royal Visit to St. Vincent’s Hospital. 

Reviews. Clinic of the Month. Extracts from British and Foreign Jour- Tue British AssoctaTion. 
nals. Notes and Queries. Bibliography. ASSOCIATION INTELLIGENCE.~-~SPECIAL CORRESPONDENCE. —REPORTS OF 

: SocigT1Es.—OBITUARY.—MEDICAL NEWs, 
MACMILLAN & CO,, 16, Bedford Street, Covent Garden, London. THOMAS RICHARDS, 37, Great Queen Street, Long Acre. 

_ eee 

r 2 Vols. crown 8vo, price 215., GLEIG’S SCHOOL SERIES. 

AT LAST: A Christmas in the West ; . ° : I , with . 
INDIES. By CHARLES KINGSLEY. With numerous I]lustrations. n 318mo, with 30 Woodcuts, price 1s., | 

"The book is both instructive and amusing. Mr. Kingsley’s powers of ANIMAL PHYSIOLOGY. By E.D. Ma- 
observation and description are great, and both botanist and geologist will | POTHER, M.D., Professor of Physiology, Royal College of Surgeons, 
acknowledge that he has used eyes and brain to good account in order to | Ireland. Forming a Book of the New School Series in course of publication, 
produce this book, which will be very interesting and attractive alike to the | projected and edited by the Rev. G. R. GLEIG, M.A., Chaphamt- General 
scientific naturalist, the politician, and the general reader.” — Globe. to H.M. Forces. 

**In this work Mr. Kingsley revels inthe gorgeous wealth of West Indian 
vegetation, tringing before us one marvel after another, alternately sating London: LONGMANS, GREEN, and CO., Patéfnoster Row. 
and piquing our curiosity. Whether we climb the cliffs with him, and peer | __ ___ _ 
over into narrow bays which are being hellowed out by the trade surf, or 
wander through impenetrable forests, where the tops of the trees form a green MICROSCOPIC OBJ ECTS (Mounted). 
cloud overhead, or gaze down glens which are watered by the clearest brooks, Post free f t b. Secti £ “sand scalariform 
running through masses of palm and banana, and all the rich variety of foliage, | ~~ °S* T° or g stamps each, cection o Funcus communis and sca : 
we are equally delighted and amazed. ’—.4 theneum, tissue of Pteris agutlina.—M. B., 3, Mount Pleasant Terrace, Upper Lewis 

‘ MACMILLAN & CO., London. ham Road, S.E.—List of Objects, 2 stamps. ‘ 
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LATHES, CHURCH AND TURRET CLOCKS, BELLS, &c. 
c 

T. COOKE AND SONS, 
. CLOCK AND LATHE MAKERS TO HER MAJESTY’S HOME AND INDIAN GOVERNMENTS, 

BUCKINGHAM WORKS, YORK. 
Lists of Church, Turret, and other Ciocks, made and erected, and Bells supplied and hung by T. COOKE and SONS. Also Illustrated Catalogues of | 

. Lathes, Planing, Sawing, Copying, and other Machines, may be had on application to the Works. 
ee 
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(Printed by R. Cuay, Sons, & Taytor, at 7 and 8, Bread Street Hill, in the City of London, and published by Macmittan & Co., 
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