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ve THURSDAY, OCTOBER 1 5, 1874 which pone in unhesitating terms the custom 
i | 

“Pears to prevail everywhere at Cambridge, 

a 
a eee 

by which the payments of the undergraduates as Cau- 

Wom | THE UNIVERSITIES COMMISSION REPORT | tion money and tuition fees are made directly to the 
h | 

7 College tutor, who not unnaturally 1s induced to regard 
“ty | — 

this arrangement as a private affair between himself and 
tee : THE Fublication of this Report has been awaited with his pupil, so that in some cases information on this sub- 
s t an interest which rarely attends the issue of a Blue ject has been unwillingly given, and in some others alto- 
bay Book : and though the Commissioners have taken two | gether withheld. Some disapproval also is expressed of 
= years and a half over their labours, the result, both in the general mode in which the College accounts are kept, oe Its matter and its form, fully justifies their apparent | which may be explained by the circumstance that they Dea delay. We have here Presented to us in a concise and were never intended for publicity, and in many instances th intelligible shape, the entire financial affairs of the Uni- | retain the old Latin nomenclature. It was only in a few 
m : | versities of Oxford and Cambridge with their Colleges, cases that a correctly drawn balance-sheet was obtain- 

The whole property of these wealthy institutions, its able, and in some cases the accounts of Trust funds are 
Pf sources and its application, the Probability of its in- | not kept properly distinct, and the balances of such ana crease, and their annual income and expenditure, are | accounts seem to be occasionally borrowed for the gene- ™ now for the first time laid before the public. ral purposes of the College, and no interest allowed. It 
e It is in itself no small thing that these ancient corpo- | is further observed that there is no case of audit by a 
ht rations, with one single exception, should have been Pre- | professional auditor. These criticisms, after all, are upon 
Mae vailed upon without direct Parliamentary pressure to minor matters, but they have a certain importance as 
= reveal their most cherished secrets: for it should be | showing that the Commissioners have been both search- 
‘th remembered that only twenty years ago the first Uni- ing in their inquiries and fearless in their comments, and 
i versity Commission failed totally in its attempt to extract also because from the terms of their appointment they 
ak similar information from the unreformed Colleges, and | were not permitted to make any more general recommen- » | that even up to the present time not even a University man } dations with regard to the wide question of the uses of 
t had materials from which to form a reasonable conjec- | academical endowments. Lis ture as to the wealth of any other College than that of The real value of this Report of course lies in the long it which he might happen to be a Fellow. It must be | and elaborate array of figures which it gives, and in its . | admitted that the Colleges come out from this ordeal of impressive totals. A mine of reliable information is here ei | publicity with a better show than even their friends had | afforded to University reformers and all those who are it; anticipated. To produce the elaborate returns which the interested in the advancement of science, from which they m Commissioners required, an immense amount of addi- | may learn how vast is the wealth at their disposal, and tional labour has been thrown upon the College Bursars, from which they may securely draw _Materials for a com- zt who, as the Report bears witness, are not over-abun- prehensive scheme. The total income of the Universities dantly requited for the large amount of work they do as | and Colleges in the year 1871, which is the year which the : | ‘Managers of landed estates and treasurers of the general | Commissioners have fixed upon for all their calculations, ns accounts. The Master of Sidney Sussex College, Cam- | amounted to no less than three quarters of a million, and i bridge, who is also Bursar, has alone proved recalcitrant 3 | the number of undergraduates was about 3,500. Of this i but as toall the rest, it is pleasant to read the language in | total, Oxford receives the larger share by more than ' which the Commissioners express their gratitude for the 70,000/., while the number of undergraduates is just equal. it ready assistance which they have received, and the spirit of | Another calculation gives the external income of Oxford a" marked courtesy with which they have been met. It had (by which term the Commissioners intend the revenue h been generally anticipated that the system of managing | from endowments) at 3 36,000/,, and the internal income of tp estates through these amateur land-agents would not be | the Oxford Colleges, which is mainly derived from dues, d proved to be economical, but the facts seem to have been | fees, and profits of establishment, at 58,0002., basides unexpected even by the Commissioners, who report that the | tuition fees at 30,000/,, whereas the sum of only 41,0937 : cost of management of the whole external income ave- | is spent in scholarships, exhibitions, &e, These hgures rages somewhat under 3/. per cent. They also state that | should be compared with those lately given to the public they have no reason to believe that the condition of the | in the Fifth Report of the Royal Commission on Scientitic . estates let at rack rent is below the average, though | Instruction, which dealt with such voluntary institutions Probably less outlay is made than by private landlords | as University and King’s Colleges, London, and Owens who improve their properties. There is, however, a large | College, and from such comparison the conclusion will quantity of land still let on the old system of beneficial | inevitably be drawn that University education is capable leases, concerning which method of letting a clear | of being made self-supporting, and that the University description is given in the Report, and the agricultural endowments can only be justified in so far as they condition of this land is confessedly bad ; but this mode Encourage, not the teaching, but the advancement of of tenure is universally condemned, and is in process of learning and science. being rapidly extinguished, This conclusion is als» strongly supported by a more With regard to the internal income and its ex- | minute examination of the ligures in this Report beatin: pPenditure, the Commissioners are unable, owing to the | on the income and expenditure of the several Colleges, It Complicated and varying manner in which these ac- | has long been well knowa that the educational utility of a Counts are kept, to arrive at any general conclusions, | College bears no relation to the value of its endowments, VoL, X.—-No, 259 
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but this truth can now be enforced by very definite | this valuable Report, but according to all appearances it 
examples. King’s College, Cambridge, has a revenue | will be a Conservative Government that must undertake 

from endowment of 3|,000/,, and has from 20 to 30 under- | the more important task of inaugurating the work of 
graduates ; Exeter ( ollege, Oxford, hasanendowment of less | fundamental | Iniversity Reform. 

than 6,o00/.,, and educates 180 undergraduates, from whose 

payments a profit is derived which exceeds the external | ~~ 

income by nearly 6,000/, A comparison also between MELTEORDLOGCICAL RELORM 
Corpus Christi College, Oxford, where the sum of 9752. in . 
the year is actually drawn from the endowments to pay \W* would invite our readers’ attention to an article 

the balance of the kitchen and buttery accounts, and which appears in this numbcr of NATURE on the 

Keble College, which has absolutely no cndowment and | Becessity for placing Physical Metcorology on a rational 
yet exhibits a profit of 500/. on the year’s account, equally basis. 
teaches the lesson that out of tutorial and other fees, and It forms the substance of a paper brought before the 
fair boarding charges, an unendowed institution is capable | recent meeting of the British Association by Col. Strange, 
of paying its own way, even in the face of competition who has taken, as our readers well know, a very promi- 

with extravagant endowments. It appears, then, that by | ®¢®¢ part in the reconstruction of British Science, and to 

far the larger portion of the University endowments are | Whom we are indebted for the present very earnest and 
not applied to educational purposes proper, nor apparently | lucidly argued protest in favour of a more rational way 
is it desirable that more should be devoted to that object, | Of treating meteorology. 
so that those are proved to be not far wrong who have | He begins by dividing meteorology into two branches— 
urged that all this wealth is in the main wasted upon | M¢ of these relating to weather and climate and their 

sinecures, and is readily available for the direct advance- | effects on organised life ; while the other deals with th= 
ment of science and pure learning. At Oxford, the Heads | sreat physical motions of the atmosphere and with their 

of Houses and Fellows, more than two-thirds of whom | C@USES. 
are non-resident, receive yearly 131,000/., and the re. To know beforehand the climatic peculiarities of a 

mainder of the revenue is expended upon various minor watering-place or country seat is no doubt of much im- 
charges which are probably inseparable from the posses- | Portance, especially for an invalid who is in search of a 

sion of large landed estates and considerable buildings | healthy locality, but this does not constitute physical 
and grounds. It is then to this 131,000/. that the atten- meteorology. It forms, we venture to think, a more im- 

tion of reformers must be directed, and the question of | Portant and certainly a more difficult branch of inquiry 
its proper uses becomes the more important when it is | '° study the earth’s envelope as a whole, to ascertain the 

added that the Commissioners anticipate that in the next | Nature of the movements to which the moveable parts of 

fifteen years the Colleges will receive an increase, due to | it are subject, and finally to investigate the physical 
the falling in of beneficial leases, of 123,000/ It is pro- | C@USeS of these. It is in this latter aspect that the me- 

bable, nay, almost certain, that this total will be consider- | teorelogy of the day is so lamentably deficient. The 

ably increased, partly by a general rise in the value of | Seat fault in the present system has been well put by 
land, and partly through building leases, so that by the Col. Strange. 
end of this century Oxford will have a yearly sum of Two things have been taken for granted by meteoro- 

260,coo/. upon which there is no present claim of more logists. In the first place, it has been imagined that the 
importance than those of Headships and Fellowships. | °4" affects the earth in only one way, namely, by means of 

If the revenues of Cambridge are treated according to the | its radiation ; and secondly, they appear to have taken 

same principle of calculation, the amount paid to scholars for granted that this radiant influence 1s a constant 

and expended in general purposes being knocked off and | quantity. So much indeed have these most importa: t 

the probable increase being included, the Colleges of that factors been overlooked, that we believe no systematic 

University will have at the same date about 160,000/,, so effort has yet been made to measure the sun’s radiant 

that Oxford will then appear even more than now the influence, and indeed no proper instrument has yet 

richer of the two. In our next article we shall point out been devised by which this can be done in a satisfactory 

how this Jarve sum mizht be yet further increased, if the | M4™Ne™ Without doubt the great question for meteor 

connection with the Church of England, which has always logists Is that put by Col. Strange : “ Is the sun a constai: 

hampered to so great an extent the uscfulness of the quantity ?° 

Colleges, were finally severed, and if all the academical Now, if the evidence in favour of the suns constancy 

endowments were to be stiictly appled to academreal | WEFe absolutely overwhelming, even then the prescnt 

purposes ; but even without such severance a sufficient | system would be at fault, inasmuch as no systematie 

surplus is shown to induce the much-desired agreement | attempts have been made to measure the strength of the 

ws to its proper application, so that it may not continue solar influ: nee: but how much more is the system deficient 

to be wasted, nor diverted, as some have suggest d, to the | When tt refuses to investizate an influence which is certainly 

ereit towns :amode of action which will induce all towns | predominant ard most probably inconstant. To RIVE On 

todonothing inorder that the Cuuaversities mary eventually readers some idex of the evidence n favour of this lattrr 

help them, and more than ever justly the lhiench erit assertion, let us quote the following words trom a lette- 

cism that our Universities are nothing more than /Zaadtes | contuined aa A Peper presented to the Britsh Association 

Lveces, instead of bevy, ils they should be. the active | by | rommuttec Appointed to consider the question of 

centres of learning: sand research. Tt is to a Liberal SCTCTUTE OE TUS AMON S — ; 

Ministty that we owe the Commission which has yielded | * Kecent investigations have increased the probabilty .
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theory of liquids. A dynamical theory of “ perfect” | a certain degree of condensation. Inthe rarefied state 

gases is already in existence ; that is to say, we can ex- | its propertics may be defined with considerable accuracy 
plain many of the physical properties of bodies when in | in terms of the laws of Boyle, Charles, Gay-Lussac, 
an extremely rarefied state by supposing their molecules | Dulong and Petit, &c., commonly called the “ gaseous 

to be in rapid motion, and that they act on one another | laws.” In the condensed state the properties of the sub- 

only when they come very near one another. A molecule | stance are entirely different, and no mode of stating these 
of a gas, according to this theory, exists in two very | propertics has yet been discovered having a simplicity 

different states during alternate intervals of time. During | and a generality at all approaching to that of the “ gascous 

its encounter with another molecule, an intense force is | laws.” According to the dynamical theory this is to be 

acting between the two molecules, and producing changes | expected, because in the condensed state the properties of 

in the motion of both. During the time of describing its | the substance depend on the mutual action of molecules 

free path, the molecule is at such a distance from other | when engaged in close encounter, and this is determined 

molecules that no sensible force acts between them, and | by the particular constitution of the encountering mole- 

the centre of mass of the molecule is therefore moving | cules. We cannot therefore extend the dynamical theory 

with constant velocity and in a straight line. from the rarer to the denser state of substances without at 

If we define as a perfect gas a system of molecules so | the same time obtaining some definite conception of the 

sparsely scattered that the aggregate of the time which a | nature of the action between molecules when they are so 

molecule spends in its encounters with other molecules | closely packed that each molecule is at every instant so 

is exceedingly small compared with the aggregate of the | near to several others that forces of great intensity are 

time which it spends in describing its free paths, it is not | acting between them. 

difficult to work out the dynamical theory of such a The experimentil data for the study of the mutual 

system. For in this case the vast majority of the mole- | action of molecules are principally of two kinds. In the first 

cules at any given instant are describing their free paths, | place we have the experiments of Regnault and others on 

and only a small fraction of them are in the act of en- | the relation between the density, temperature, and pressure 

countering each other. We know that during an encounter | of various gases, The field of research has been recently 

action and reaction are equal and opposite, and we as- | greatly enlarged by Dr. Andrews in his exploration of the 

sume, with Clausius, that on an average of a large number | properties of carbonic acid at very high pressures. Ex- 

of encounters the proportion in which the kinetic energy | periments of this kind, combined with experiments on 

of a molecule is divided between motion of translation of | specific heat, on the latent heat of expansion, or on the 

its centre of mass and motions of its parts relative to | thermometric effect on gases passing through porous 

this point approaches some definite value. This amount plugs, furnish us with the complete theory of the sub- 

of knowledge is by no means sufficient as a foundation | stance, so far as pure thermodynamics can carry us. 

for a complete dynamical theory of what takes place For thefurther study of molecular action we require expe- 

during each encounter, but it enables us to establish cer- | riments on the rote of diffusion. There are three kinds of 

tain relations between the changes of velocity of two | diffusion—that of matter, that of visible motion, and that of 

molecules before and after their encounter. heat. The inter-diffusion of gases of different kinds, and 

While a molecule is describing its free path, its centre | the viscosity and thermal conductivity of a gaseous 

of mass is moving with constant velocity in a straight | medium, pure or mixed, enable us to estimate the amount 

Jine. The motions of parts of the molecule relative to the | of deviation which each molecule experiences on account 

centre of mass depend, when it is describing its free path, of its encounter with other molecules. 

only on the forces acting between these parts, and not on M. Van der Waals, in entering on this very difficult 

the forces acting between them and other molecules which inquiry, has shown his appreciation of its importance in 

come into play during an encounter. Hence the theory of the present state of science; many of his inves igations 

the motion of a system of molecules is very much simpli- | are conducted in an extremely original and clear manner ; 

ficd if we suppose the space within which the molecules and he is continually throwing out new and suggestive 

are free to move to be so large that the number of mole- ideas ; so that there can be no doubt that his name will 

cules which at any instant are in the act of encountering | soon be among the foremost in molecular science. 

other molecules is exceedingly small compared with the He does not, however, seem to be equally familiar, as 

number of molecules which are describing their free paths. | yet, with all parts of the subject, so that in some places, 

The dynamical theory of such a system is in complete | where he has borrowed results trom Clausius and others, 

agreemcnt with the observed properties of gases when in | he has applied them in a manner which appears to me 

an extremely rare condition. | erroneous. 

But if the space occupied by a given quantity of gas is | He begins with the very remarkable theorem of 

diminished more and more, the lengths of the free paths | Clausius, that in stationary motion the mean kinetic 

of its molecules will also be diminished, and the number : energy of the system is cqual to the mean virial, As in 

of molecules which are in the act of encounter will bear a this country the importance of this theorem secs hardly 

larger proportion to the number of those which are to be appreciated, it may be as well to explain it a little 

describing free paths, till at length the propertics of the — more fully. . 
substance will be determined far more by the nature of the When the motion of a material system is such that the 

mutual action between the encountering, molecules than sum of the moments of inertia of the sy stem about three 

by the nature of the motion of a molecule when describing axes at right angles to each other through its centre of 

its free path, And we actually find that the propertics mass does not vary by more than small quantities from a 

of the substance become very different after it has reached constant value, the system is said to be in a state of sta-
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tionary motion. The motion of the sola aan aan ea tionary motion. The motion of the solar system satisfies With respect to substances of more complicated con- 
this condition, and so does the motion of the molecules Stitution, we know, as yet, nothing of the Physical con- 
of a gas contained in a vessel, 

dition on which their temperature depends, though the 
The kinetic energy of a particle is half the product of | researches of Boltzmann on this subject are likely to 

its mass into the square of its velocity, and the kinetic result in some valuable discoveries, 
| energy of a system is the sum of the kinetic energy of its M. Van der Waals seems, therefore, to be somewhat too 
| parts. 

hasty in assuming that the temperature of a substance is 
When an attraction or repulsion exists between two in every case measured by the energy of agitation of its 

points, half the product of this Stress into the distance individual molecules, though this is undoubtedly the case 
between the two points is called the Virial of the stress, | with substances in the gaseous State. 
and is reckoned positive when the stress is an attraction, Assuming, however, for the Present that the tempera- 
and negative when it is a repulsion, The virial of a | ture js measured by the mean kinetic energy of a mole- 
system is the sum of the virial of the stresses which exist cule, we obtain the means of determining the virial by 

| in it. 
observing the deviation of the product of the pressure 

If the system is subjected to the external stress of tha| and volume from the constant value given by Boyle’s 
pressure of the sides of a vessel in which it js contained, | law. the amount of virial due to this external stress is three It appears by Dr, Andrews’ experiments that when the 
halves of the product of the Pressure into the volume of | volume of carbonic acid is diminished, the temperature 

| the vessel. 
remaining constant, the product of the volume and pres- 

The virial due to internal stresses must be added to | sure at first diminishes, the rate of diminution becoming 
this. 

more and more rapid as the density increases, N ow, the 
The theorem of Clausius may now be written— virial depends on the number of pairs of molecules which 

3 2(mv*) = AV 4 322(Rr) are at a given instant acting on one another, and this 
The left-hand member denotes the kinetic energy. number in unit of volume is Proportional to the square 
On the right hand, in the first term, Z is the external | of the density. Hence the part of the pressure depend- 

Pressure on (unit of area, and V is the volume of the ing on the virial increases as the square of the density, 
vessel, 

and since, in the case of carbonic acid, it diminishes the 
The second term represents the virial arising from the pressure, it must be of the Positive sign, that is, it must 

action between every pair of particles, whether belonging | arise from attractton between the molecules. 
to different molecules or to the Same molecule. is the But if the volume is still further diminished, at a certain 

| attraction between the Particles, and 7 is the distance point liquefaction begins, and from this point till the gas 
between them, The double symbol of summation is used | js all liquefied no increase of pressure takes place. As 
because every pair of points must be taken into account, soon, however, as the whole substance is in the liquid 
those between which there is no stress contributing, of condition, any further diminution of volume produces a 
course, nothing to the virial, great rise of pressure, so that the product of pressure and 

As an example of the generality of this theorem, we | volume increases rapidly. This indicates negative virial, 
may mention that in any framed structure consisting of | and shows that the molecules are now acting on each 
Struts and ties, the sum of the products of the pressure other by repulsion, in each strut into its length, exceeds the sum of the pro- This is what takes place in carbonic acid below the 
ducts of the tension of each tie into its length, by the temperature of 30'92°C. Above that temperature there is 
product of the weight of the whole structure into the | first a positive and then a negative virial, but no sudden 
height of its centre of gravity above the foundations. liquefaction. (See a paper on “ Reciprocal Figures, &c.” Trans. RS. Similar phenomena occur in al] the liquefiable gases. 
Edin., vol. xxvi, Pp. 14. 1870.) In other gases we are able to trace the existence of attrac- 

In gases the virial is very small compared with the | tive force at ordinary Pressures, though the compression 
kinetic energy, Hence, if the kinetic energy is constant, | has not yet been carried so far as to show any repulsive 
the product of the pressure and the volume remains con- force. In hydrogen the repulsive force seems to prevail 
Stant. This is the case for a gas at constant temperature. | even at Ordinary pressures. This gas has never been 
Hence we might be justified in conjecturing that the tem- liquefied, and it is probable that it never will be liquefied, 
Perature of any one gas is determined by the kinetic as the attractive force is so weak. energy of unit of mass, 

We have thus evidence that the molecules of gases 
The theory of the exchange of the energy of agitation | attract each other at a certain small distance, but when 

from one body to another is one of the most difficult they are brought still nearer they repel each other. This 
parts of molecular science. If it were fully understood, | is quite in accordance with Boscovich’s theory of atoms as 
the physical theory of temperature would be perfect. At massive centres of force, the force being a function of the 
Present we know the conditions of thermal equilibrium | distance, and changing from attractive to repulsive, and 
only in the case of gases in which encounters take place be- | back again several times, as the distance diminishes. If 
tween only a pair of molecules at once, In this case the | we Suppose that when the force begins to be repulsive it 
Condition of thermal equilibrium is that the mean kinetic | increases very rapidly as the distance diminishes, so as to 
energy due to the agitation of the centre of mass of a | become enormous if the distance is less by a very smal! 
molecule is the same, whatever be the mass of the mole- quantity than that at which the force first begins to be 
cule, the mean velocity being consequently less for the repulsive, the phenomena will be Precisely the same as 
more massive molecules, those of smooth elastic spheres.
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M. Van der Waals makes his molecules elastic spheres, | The form of this equation is quite different from that of 

which, when not in contact, attract each other. His | M. Van der Waals, though it indicates the effect of the 
treatment of the “molecular pressure” arising from their | impulsive force in increasing the pressure. It takes no 

a Oe ingenious, and on the whole satisfactory, account of the attractive force, a full discussion of which 
though he has not attempted a complete calculation of | would carry us into considerable difficulti ta les, 
the attractive virial in terms of the law of force. At a constant temperature the effect of the attractive 

His treatment of the repulsive virial, however, shows a | virial is to diminish the pressure by a quantity varying as 
departure from the principles on nich his investigation | the square of the density, as long as the encounters 

is founded, Me considers the effect of the size of the | of the molecules are, on the whole, betw o ata 
molecules in diminishing the length of their “ free paths,” | ¢j , , een two at eng € paths, | time, and not between threc or more. The effect of 
and he shows that this effect, in the case of very rare gases, | the attraction in deflecting the paths of the molecules 

es STace ts one ad hes teicher tn | Bfomake enue of malecales which a any given | instant are at distances between + and x + dr of each 
times the sum of the volumes of the molecules themselves, | other greater than the number in an equal volume at a 

a then cubstlates for r the worume ne vessel in greater distance in the proportion of the velocities corre- 

ob et at vw . 1S vil then htaine i y four times | sponding to these distances. As the temperature rises, 

€ molecular vo om and thus obtains the equation— the volume being constant, the ratio of these velocities 
(2 a7 5.) (I’- 6) =R(1+ad), approaches to unity, so that the distribution of molecules 

a according to distance becomes more uniform, and the 
where # is the externally applied pressure, eR is the | virial is thus diminished. 

molecular pressure arising from attraction between the hes there fe “ virial arising from ot ulsive forces actin & 
molecules, which varies as the square of the density, or cress the an tof thie ke, d ee ran , erature will in- 

inversely as the square of the volume. The first factor is H © an aoe t 4 ° te ° 

thus what he considers the total effective pressure. [7 is dace. a TIS Of tempera c re a nari vorame will 
the volume of the vessel, and 4 is four times the volume he law aan r increase of pressure than that given by 

of the molecules. The second factor is therefore the ° aes. . . . 
“ effective volume” within which the molecules are free The isothermal lines at higher temperatures will exhibit 

to move less of the diminution of pressure due to attraction, and 

The Nicht hand member expresses the kinetic energy as the density increases will show more of the increase of 

igs edb ol ltiplied b ’ | pressure due to repulsion. 
“represented by the absolute temperature, multiplied by a . . 

: I must not, however, while taking exception to part of 
quantity, A, constant for each gas. 

The results obtained by M. Van der Waals by a the work of M. Van der Wa als, forget to add that to him 

comparison of this equation with the determinations of alone are due th € suggestions which led me to examine 
Regnault and Andrews are very striking, and would the theory of virial more carefully in order to explore the g Le . 

almost persuade us that the equation represents the true continuity of the liquid and the gaseous states. 
state of the case. But thouzh this agreement would be I cannot now enter into the comparison of his theoreti- 

strong evidence in favour of the accuracy of an empirical ca results with the experiments of andr ews, but I would 

formula devised to represent the experimental results, call attention to the able manner in w ich he expounds 
the equation of M. Van der Waals, professing as it does the theory of capillarity, and to the remarkable phenom:non 

to be derived from the dynamical theory, must be sub- of the surface tension of gases which he tells (p. 38) has 
jected to a much more severe criticism. been observed by Bosscha in tobacco smoke. As tobacco 

It appears to me that the cquation does not agree with smoke is simply warm air with a slight excess of carbonic 

the theorem of Clausius on which it is founded. acid, carrying solid particles along with it, the change of 
In that theorem / is the pressure of the sides of the properties at the surface of the cloud must be very slight 

vessel, and V is the volume of the vessel. Neither of compared with that at the surface where two really diffe- 

these quantities is subject to correction. rent gases first come together. If, therefore, the pheno- 

The assumption that the kinetic energy is determined menon observed by Bosscha s a true instance of surface- 

by the temperature is true for perfect gases, and we have tension, we may expect to discover much more striking 

no evidence that any other law holds for gises, even near phenomena at the mecting-place of ditlerent gases, if we 
their liquefyiny: point can make our observations before the surface of discon- 

The ‘only source of deviation from Boyle's law is tinuity has been obliterated by the inter-ditfusion of the 

therefore to be looked for in the term } 23 (A), which SCS. J. CLERK-MAXWELL 

expresses the virial. The effect of the repulsion of the | _ wee _ 

wnolecules, causing them to act like clastic spheres, is 

therefore to be found by calculating the virial of this LELTEKS TO THE EDITOR 

rep ulsion, Cg I tind that the ettec [Thc Batter docs not hold himself responsible jor opinions expressct 
N eglecting the clicet of attraction, I tind that the ¢ ect by his correspondents, Neither can he undertake to return, 

of the impulsive repulsion reduces the equation of Clausius ur to correspond ‘with the iwriters of, rejected manuscripts. 

to the form— _ Vo notice is taken of anonymous communications. | 
, P Poy) AV hE (mer) PL slog. = BY BIT Gs = Se) | An Anagram 

where u ig the density of the molecules and p the mean ‘Tite practice of enclosing discoveries in sealed packets and 

density of the medium, sending them to .\cademies, seems so inferior to the old one of



| Oct. 15, 1874] NATURE 
481 

~~ ee Ne 
— * * 

. e . ° C
n
 

| Huyghens, that the following 's sent you for publication in the interests ; because he could not foresee them; and because it 

old conservated form ;— 
would not answer to try and provide for them, And now we 

ASCSDE!GHS[SL 3y3nsoep understand the sort of manufacturer the new argument reveals : 
RAS THUsyzyyy ys 1 West & manufacturer who does not care what becomes of his articles 

the moment he gets them off his hands by his formulas beginning 
oo 

to be interpretable ; & manufacturer who cannot solve his own 

‘* Manufactured Articles ” fo ons eonkt Ina Erossly approximative fashion; a manufac. 

THERE are precedents to justify a hope that it would be no ex. farer what valeegnet give bis constants the proper values if he 
cursion beyond the province of Natures, if somebody who knows Uniformity, in sh & tie om h the < that molecules possess the essential character of a manufactured tured article, exce t as it not as he h the sign of a manufac- 
article were kindly to explain how he knows a manufactured manufacturer. T do not su Os thi ie hee ea arpa eet 

article when he sees it, in his mind’s eye or elsewhere. is meant to mean - but thee e brie what the new argument 

The answer used to be “* contrivance, design ; an end, a pur- | Perhaps, however ‘some oon etent mit, ss what it oes mean. 

pose ; means for the end, adaptation to the purpose.” This, it explain it a little.’ Petent supporter o Cc aM kindly 
was said, we find in a watch ; * we perceive that its several parts 

: J. Monro 
are framed and put together for a Purpose,” The same thing, it | was further said, we find still more in the works of nature, “and Yorkshire College of Science 

| that in a degree which exceeds all computation.” And why so . 
much more? Because ‘the contrivances of nature Surpass the WILL you permit a few words upon your allusion to this Col- 

contrivances of art, in the complexity, subtlety, and curiosity of | lege in a leading article of the Sth inst, ? 

the mechanism ; and still more, if possible, do they go beyond | [fits promoters have confined their present efforts to the establish- 
them in number and variety.” This was the old answer: the | Ment ofa Faculty of Science, che cause has been that the amount of 

new one is contained in such phrases as these: ‘exact equality,” | their funds compelled a selection instead of a comprehension of 

| “exact unison,” ‘exactly the same magnitude,” ‘constants not | Subjects. With a capital of 26, 000/, they could not venture to 

approximately but absolutely identical, * 
cover so large a field as Owens College commenced upon with 

Here it is hard not to stop and ask what can possibly prove before one qndowment of four times the amount. But already, 

that these things are absolutely So: or what can possibly contri. efore our oors are opened, we have cheering Stgns that in pro- 

bute the smallest probability to a hypothesis that anything is Care a eee to which endowments may be entrusted, the 
absolutely anything, T do not say among the laws of nature, but Th ‘Ro Me cent ro ntself ald from widely-divergent quarters, 
among its collocations. Very likely it might be proved that the E q oe Schoul C vie to an amended scheme of the 
mean-square variation in the value of one of the above-mentioned hi he oC me S ' anal nets for the Akroyd Charity, by 
constants is a prodigiously smaller fraction of its mean valuethan | Whic at tmportan the residue is allotted to the College, with 
any other fraction which the molecular theory has occasion to Workon! can upon ne ae By the liberality of the Cloth. 

take account of ; and anyhow the fact remains that a molecule ‘hee crs for n B f € or of T one Pum is set apart for 
of bismuth, for instance, differs from a molecule of lead immensely hice y “Te | “UIvene eso Of Textile Industries and for Scholar- 
more than two molecules of either can differ from one another, | SIPs. Sf unreasonable to hope that new Professorships will 

) Perhaps this will do as well for the argument ; if so, there is no | be established by the ohne e. of private individuals? The 
excuse for the absolute ; and whether or no, the argument will | ©X!Stence here of a pursing School of Medicine is favourable 
be the better for explanation, or perhaps it will be the worse for | t° your Views of massing the Faculties, and already a first link of 

the argument, 
clasees Fp ans meee between the two bodies in relation to the 

However this may be, the difference between the old answer . 
vy . 

and the new one is rather instructive. An eager disputant might tte ont omer thoroughly peeee adopts 2 ity ; any ° he 2 nice to eay thet te new is at best indooer te old the ld. Clearly a of magnifying the Practice of science rather than its theory, but if 
watch is about the last thing which would be cited to illustrate thane enon © Wel Rots has arin “through thesy” Your 

he new sort of manufactured article. The examples which our Ie ce , 5 ° : 
authors de by preference cite are coins, weights, and measures ; jorcible remar As wi cou de, wg Beene the pnd of lew 
and certainly it would be difficult to name manufactired articles when an Arts Faculty can Re established cre’ Increased sums 
which should better exemplify uniformity for the sake of uni- Leeds, Oct. 12 y ° R. Reynoxps 
formity. And fora very good reason (that is the worst of it) ; ; , 

’ ° 
because the purposes of coins, weights, and measures are 

~~~... 
defeated, they who handle them deceived, and (as our 

. . 
authors are careful to say) they who manufacture them On the Process of Tone-making in Organ-pipes 
deceivers, so far as the things are not uniform, So the infer- THE natural order of harmonic progression in an open organ- 
ence from such things only comes to this, that uniformity is | pipe is well known, That there is from the same pipe an inverse 
a character of manufactured articles when uniformity is part of | order of harmonics equally natural is not equally well known, 
the purpos® of manufacture. Is then the new argument, after There is no intimation that I am aware of, in any treatise on 
all, a special case of the old one? Not So: for when men pro- sound, of this fact having been observed, and the absence of recog- 
duce as a novelty a special case of an old argument, this must | nition is no doubt attributable to a general disregard of the study 
be because it is an especially strong case of the same ; but we | of the comparative acoustics of musical Instruments. My inves. 
have seen that the old argument owes much of its virtue to com- tigations into the process of tone-making in organ-pipes and 
plexity and variety ; therefore, our modern manufactured articles, | other instruments have clearly shown me that there IS aH order 
which are above all things simple and uniform, will only furnish of transitive harmonics distinct from the order of concomitant 
a special case of the old argument by furnishing an especially | harmonics or “* over-tones,”’ Why T call them « transitive” will 
weak one. Design, in short, has nothing to do with the new be apparent in the argument. Certain It is that our mimaphonic 
argument, and we must look for analogies among manufactured | power in Organ-pipes and in other musical devices depends on 
articles which are uniform, not because uniformity adapts them | the command we can ensure over these two orders distinctively, 
to their purpose, but simply because they ave manufactured | and also on their comparative influences on the tones produced. 

articles, 
In this manifestation of an inversion of harmonic Progression, 

The nearest approach I can think of is to be found ona scale | the nature, and, without extravagance one may say, the individu - 
almost molecular, for number and sometimes for magnitude, in ality, of the acroplastic reed is most fully pronounced, — Eexperi- 
a London wilderness of similar and similarly situited houses. It mental proof is easily obtained, and, whilst bringing into 
is oppressive to walk past these boxes so nearly identical in form, Prominence the peculiar display, will at the same time furnish 
and to think of the infinite variety of their contents ; to think indubitable evidence of the furmative power exercised by the 

| how different they would have been, and how much fitter for | air-reed in the process of tone-making, their purposes, if their inhabitants could have secreted them as By the term tone-making” is to be understood the manner 
a snail secretes his shell, And why does it make all the differ- of origination not merely of a note of detined pitch emitted bya 
ence that they have been manufactured ? Why did not the musical instrument, but also of all the Constituent sounds which 

manufacturer vaty them according to the interests connected give colour or quality to the Note, and enter into the effect per- 
with them? OF course because he did not care about those | ceived bytheear. The artist, according to his sagacity, seizes
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on the faintest hints of nature, and with more or less conscious- | that sustains the coexistent oncs ; but when we hear harmonics 

ness of insight into law is able to control the process. independent of the fundamental, then we may be sure that they 

The modern theory of musical quality, or “dre, for which we | are the expression of the higher activity of the reed itself, then 

are indebted primarily to Johannes Miiller, and subsequently to | working with lessened amplitude of motion, yet with greater 
Helmholtz, who by elaborate investigation has made the subject | ve/ocity of vibration. 
specially his own, takes account only of the varying intensities The genesis of these tones is due to the association of reed and 

of the harmonics present in the compound tone, classed in two | pipe. Without the pipe the reed could not produce tone, would 

series, the ‘‘ open” and the ‘‘ stopped,” or otherwise the ‘‘even” | be barren as one sex. As the pipe is silent and requires some 

and “ uneven,” in regular progression, To the system of asso- | external impulses to bring it into life, so the air-reed nceds some- 

ciated sounds in harmony the present inquiry has no reference ; | thing to act upon before it can vibrate or swerve from its course 

my purpose is to press the claim for recognition of another scries | in minute degree ; some inequality of environment is all it asks — 

in addition to these, to show that quality, and especially mima- | some alliance with power distinct from its own. Take away the 

phonic quality, in sounds, in whatever degree attributable to | pipe, leave it only the mouth, and it will pull against that and 

harmonics combined with the fundamental, is no less dependent | begin to work according to its nature, and even in that rudimen- 

for its character on the ‘‘ order” in which harmonics come on or | tary condition will elicit tone of definite pitch. 

develop themselves in the growth of the tone. In plants there Many classes of organ-pipes give harmonics of the direct order 

is a direct order of appearance—leaves, then flowers ; a reversed | without a trace of those of the inverse order ; on the other hand, 

order is as natural, and flowers come before leaves. the several varieties of pipes which give the inverse order invari- 

If an ‘open diapason” pipe of small scale is taken, and some | ably yield the direct order subsequently with the ground tone ; 

slight variation made in the voicing, the pipe may be converted | and why? It will be comprehended at once, if I have rendered my 

into a “flute harmonique,” and it will give a note an octave | meaning clearly, that the initial harmonics proclaim the intense 

higher than before ; that is to say, the fundamental is abolished, | vigour of the reed, and that force, unabated in strength, although 

and the octave or first harmonic reigns in its stead. The pipe | widened in scope, is transferred to the air-column of the pipes 

will probably be now ‘‘unsteady,” frequently attempting to | The difference of effects produced by the two orders constitute. 

reinstate the fundamental. This tendency we may counteract | that variety of quality which distinguishes string-tone from horn- 

by drilling a small pin-hole at the side of the pipe, and the | tone, and a further modification chiefly in relative times of se- 

trifling amount of external air thereby admitted will destroy the | quence asserts its peculiarity as reed-tone ; yet, again, there are 

tendency, by preventing{the perfect formation of the node required | in both series departures from truth of pitch, in some qualities 

by the fundamental. ‘The perforation should be made at the | an over-flatness of one or more harmonics, and in some an over- 

true point of localisation of the node, which (as explained in a | sharpness. The blast of the trumpet combines both flat and 

former letter in NATURE, vol. ix., p. 301) is at about 2 of the | sharp harmonics strongly. The direct order of harmonics may 

whole length of p:pe reckoned from the level of the mouth. If | be likened to an ascending arpeggio coalescing into a chord—the 

we next enlarge the hole at the foot of the pipe, thus allowing | ¢ransitive to a descending arpeggio, in some instances having 

greater force to the wind-current, and if we have properly mani- | intervals regularly defined, in others starting abruptly and with 

pulated the pipe, we shall on the trial of its sound hear the twelfth | wayward intensity, and in other displays passing swiftly onward 

coming on as the forerunner of the octave, most distinctly and | to the fulness of tone, imperceptibly blended as is the ‘“‘ porta- 

with a perceptible interval between the appearance of the twelfth | mento ” glide of voice or string. 

and octave. ‘The effect is more certain if the mouth is cut to a In all the ‘‘ Geigens”’ and ‘‘ Gambas”’ and similar organ-pipes 

height less than that marked by scale, which would be 3 of the | mimaphonic of ‘stringy quality,” the transitive harmonics are 

width of mouth ; and if, further, the pipe is slightly coned—a pro- | the true cause of their speciality. Numerous experiments prove 

vision favouring the harmonic. By other changes of treatment, | this to the eye as well as to the ear. I shall be able to show that 

the fifteenth or double octave may be brought out as the intro- | the ‘‘Gambas” are characterised also by an over-sharpness of these 

ductory harmonic, and the twelfth following, and if we will we | transitive harmonics, and this paper is a necessary introduction 

may restore the original ground-tone. The “ flute harmonique ” | to my proposed examination of the mode in which the peculiar 

in this style is to be chosen for this experiment, not as repre- quality of tone is built up in this attractive class of pipes. 

sentative of quality, but that in this overstrained condition it HERMANN SMITH 

clearly defines the entrance of each parmoni the order or suc: —____— 

cession, and the interval between each. In other varieties of pipe . 

the ‘ quality ig characterised by these harmonics, and in this Can Land-Crabs Live under Water? 

order, but so blended as it were ina ‘‘ portamento” glide that PERMIT me to inform Mr. J. C. Galton that the authority for 

even critical ears fail to detect the elements combined into the | my statement in the ‘‘ Outlines of Physiology” is also derived 

effect. Itis, so to speak, ‘‘an excess ’’of nature, which is olten | from ‘‘some book or other ;” and that this ‘‘turns out” to be 

necessary to open our eyes to the perception of her commonest | the classical ‘‘ Hist. Nat. des Crustaces” of Milne- Edwards, 

realities. vol. ii. pp. 16, 18, with which perhaps your correspondent is 

A diapason pipe is never so strong and brilliant in character as | unacquainted. 

when it is just verging on the transmutation of fundamental to Milne-Edwards, in his turn, refers (p. 19) to those who have 

octave ; for good vigorous quality, therefore, it is restrained only | studied the land-crabs in the Antilles and on the South American 

to just within the limit ; nevertheless the presence of the octave- | coast, viz., Rochefort, Feuilléc, Labat, and Brown. He else- 

harmonic as the precursor of the fundamental should always be | where, also, treats the subject as a comparative anatomist and 

felt with its jubilant energy, then afterwards, the fundamental | physiologist (Ann. des Sciences Nat. ; Todd's ** Cyclopedia”). 

taking full possession of the pipe, producing its own octave- Whether the land-crabs of the east differ in their habits from 

harmonic with almust equal exuberance of power. The pre- | those of the west is of course open to inquiry ; and also in what 

cursory harmonic is of the transitive order, We have to | ways (either anatomically or physiologically) they differ; but the 

recopnise two distinct series of open harmonics—the direct | question is clearly not whether they can survive for a few hours 

order, vrer-tones of the pipe, which are derivatives of the funda- | under water, but whether practically they can live in that element 

mental, and the inverse order, the tones of which may be called | or are at last asphyxiated in it. 

stem-tones of the reef, for they are thrown off by the reed in swilt 10, Savile Row, Oct. 6 JoHN MARSHALL 

succession, and declare the non-isochronous nature of the ur —_—___ 

reed’s motion. ‘There is nothing erratic about these stemna . 

harmonics or the order of their appearance ; they are clue to the Bright Meteors 

untamed vizour of the reed, and have this distinguishing: law — Av $.s5 this evening a party of six observed a meteor in the 

they are transitive, ho one dies in giving birth to the next, constellation Aries, or below it, which emitted light sufhcient to 

whereas the overtones of the pipe cocaist with the fundamental, casta bright gleam on the neighbouring trees. The body of the 

and wre the direct consequence of the excess of excitation in the | meteor shot rapidly along a course exiending about 20° = It then 

air-column of the pipe (see more at length in: NAvuRt vol. vill, | seemed to explode suddenly, and its track was luminous fora 

pp. 383), providing: at satety-valve for the permanence vf pitch in | short time, Vhe granular dcér:s of the meteor continued to 

the pround-tone, by employing: the surplus cnergy acquired from pursue,with very much retarded velocity a path slightly deflected 

the reed’s vivacily in new forms of growth, . trum its former course : it continued to do so for several degrees’ 

Whenever from an orpan-pipe we hear harmonics together | and it was, I think, fully a minute after the explosion that 

with the fundamental, then the air-ereed) is vibrating: to its fullest | several of us almost simultaneously exclaimed, ‘' It is falling.” 

plitude, for itis the superabundant vitality of the airecolumn | It resembled the expiring jight of one globe of a rocket charged



| Oct. 15, 1874} NATURE 483 aT 
eee 

| with golden rain. The falling motion was very slow. I think | on the evening of July 27, this year. The bow was so perfect | it was visible for two minutes after the explosion, but though we | that the colours were easily distinguishable—that is, of course, tried more than once to Consult our watches, the light was | the main colours. The appearance lasted about five or ten 
| insufficient, Henry H. Hicerns ume (10.35 to 10.45 P.M.) Joun Larcumorg, Jun, 

Rainhill, Oct. rr 
seicester, Oct. 12 

: AN exceedingly brilliant meteor was seen here about 8. 50 on The Cry of the Frog Sunday evening, which was so bright that it attracted general WITH reference to the power of the frog to cry out, I may 
attention, the licht from it being as Strong as an unusually bright | mention that while in India, as I was walking in my garden after 
flash of lightning, but more white. On looking up I saw, near | dusk during the rainy season, when a peculiar kind of enormous 
the zenith, a long almost Straight and uninterrupted ribbon of Steen frog make their appearance for a few weeks, I was sur- 

: light, somewhat pointed at the end towards the north-east. | prised to hear a cry exceedingly like that of a baby. On sending 
are sane it = pane time and noticing oo retained its | fora light I found a large frog, with a small one in its throat 
brilliancy, I began slowly counting, and counted up to twenty | which it was apparent swallowing, while the small frog, the 
before there was any noticeable diminution of luminosity. The | snout of which Es just bemeptilie re shrieking in the aes I 
last portion visible was the end opposite the pointed end, which | describe. On tapping the big frog sharply on the back, the little 

( appeared as a faintly luminous patch as large as the apparent | frog jumped out and made off, ' disc of ue os T consider ta from its first appearance, it Leamington, Oct, 10 J. P.G. 
was visible from So to 100 seconds, 

— Wisbech, Oct. 11 A. BaLpinea I HAvE on three different occasions heard a frog expostulate = in the manner described by Mr. Mott. One did so on being Rainbows peter eanely by a cat ; the two others on being eranined 
. _ a ; » | bya little dog. In each case the frog was of so unusually vivid 

i h ee mentite fis Ceterption of a “ Double Rainbow,” | 3 yellow as to suggest that it was either a variety of the wiaaoh 
' published by Prof. Tait in NaTurg, vol. x, P- 437, the following fi . : ws ’, 

diagram may be of interest to your readers, It represents a foe’ oF iA aac vat 1 mone cone nou. on Mr. cen 
phenomenon which was seen here a few days ago, and one which Tee. SR y fro ant: may acd that my three CH 8° 
I should think must be of very rare occurrence, “Oct i hare Trogs. 

i 

| Iv may interest your correspondent who has eliciled what he f 4p believes to be a cry of fear from a frog, to know that an ex- LBS planation of this cry—which is probably but the croaking hi <<“ experiment or Quackversuch of Goltz—is given at P- 201 of the 
fi LE: recently issued volume of the West Riding Asylum Reports hl 4 | in_the ‘very remarkable paper by Dr. Lauder Brunton, on 

ii yi LE “Inhibition, Peripheral and Central,” The extract is too long 
| iy 7 | LE for‘auotstici. 

H. W. P. a7 bi LF” eS 43 emus &, ba £9 
is fase Ky piv 

T REMEMBER as a boy being rather startled by a shrill wailing 
i r 7 cry which proceeded from a small pond, and on running to the 
. Ca 

spot I found a common snake in the act of swallowing a frog. 
Fic. r. They were on the surface of the water in the middle of the pool ; ( It will be observed that all the four bows were incomplete, the hinder part of the frog had already disappeared, and the 

| but this only arose from the accidental cause mentioned by Prof. ae create 2S crying piteously. He proved, however, 
| Tait. The two extra bows were due to reflection from a calm | t0¢ big a mouthful to be readily disposed of, and when by the 

i, 
bee ae a ae _ banquet and released him, It may perhaps be remembered that about eighteen months : rial ago I published in NATURE a verbal description: of a rainbow | » a wage I be lived much in the country, I never heard a 

similar to that now figured by Prof. Tait ; only I was fortunate aces een iS gccasion. I have often seen them Played with, 
enough to see the bows complete and extraordinarily brilliant, {| tumbled a ah and patted by dogs and cats, as described by 

Hence there were three bows, thus :— your correspondent F. T, Mott, but they have always borne the indignity in silence. F. BADEN BENGER 
ee a . 

Manchester, Oct. 10 
ae Ey 

_ <8 \ 
, The Edible Eig , f= Wea, \ It is stated in Bell s ‘‘ History of British Reptiles,” 2nd edit., 

Lig s - KO p. 111, that the Edible Frog (Rana esculenta) was captured for 
hid PEGE tA ge AS the first time in this country in Foulmire Fen, Cambridgeshire, 

ff} if LE = Ve As in 1843. Mr. Bell teceived some specimens which on com- 
Fi Ls ~ \ R parison he identified as belonging to the continental species, he 

i bf oP we ha \ \ having at that time some living ones obtained from France. f LIP A “ ti \ \ Mr. Bond, who had written to the Zovlogist on this subject, said 
j [ 7 

ny \\ “the whole fen was quite in a charm with their song.” Their 
| f 

‘ \ | very remarkable and sonorous croak had procured for these frogs 
f/ f 

; \ | the name of + Cambridgeshire nightingales,” 
i lf ‘ m 1 f I — recently i informed Sik she aril was introduced 

TG, 2. 
tom France some fifty years 4g0, and turned loose in the south ‘ f Cambridgeshire ; and that ve tly s is 

nce of the fourth of Besaire 5 and. th: ty Tecently some one who is 
the Poe ane bees oun dl for by a fec Beeman partial to the dish called rog-pie” has introduced the animal 

gram, iently bright to cy . into Norfolk, But I cannot obtain any Satisfactory information 

the sea having been sufficien y brig! cee rise - a double | a to the naturalisation of the reptile. “Are those brought into 

co i . ORGE J, ROMANES i . . 

Duukalih, ioseshice, Oct. 3 J. Romanes om panty yn out? IE not, they do Not seem to have reached 
a 

olk, a id any in this neighbourhood, 1s, then, 
ee . , the Kana esculenta to be regarded as a British reptile? Tf any 

IN reference to Mr. Tait’s letter in Narurg, vol. x, Pp. 460, | of the readers of Natur: can inform me whether they have 
it may interest some of your readers to hear that our party saw | obtained it in the Fen district, I should be much obliged, 
& very perfect lunar rainbow at North Malvern, Worcestershire, Wisbech, Oct, 9 SAMI Hy MILLER
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SOUNDINGS AND CURRENTS IN THE NORTH | tence and St. Matthew Islands. It is inferred that the 

PACIFIC OCEAN counter-current of long. 164° is part of the Behring Strait 
current, having the same temperature, and that it flows 

PREVIOUS accounts of the soundings of the U.S. er 
steamer 7uscarora in the North Pacific Ocean, with EERE RE BB ie Yoxonamay | 

reference to laying a cable between America and Japan, . AY 
have described the work accomplished sailing from the \\y | 

Asiatic coast up to lat. 41° 09’ N., long. 144° o1’ E., after RR \ 00 

two projected routes had been tried and abandoned. AW 
From that point the Zzscarora went to Hakodadi to \ a 

obtain a supply of coal, and thence sailed to lat. 46° 38’ N., WW 
long. 151° 47’ E., from which point soundings were taken \ 
on a backward line to the position which was left to go \ 
to Hakodadi; the backward line skirting the shores of W a8 
the Kurile Islands. All the soundings are taken at inter- ow 
vals of 29 or 30 miles. Upon the new route thus sur- w Us 00 

veyed from Yokohama, for a distance of 1,000 miles, the W : 
depths range from 300 to 2,270 fathoms, the greatest de- : CQ . 
clivity being 161 ft. to the mile, between lat. 40° 1o' N., WY 500 
long. 142° 57’ E., and lat. 41° cg’ N., long. 144° o1’ E. \ 
The depth gradually increased between lat. 47° 44’ N., W 
long. 154° 15’ E. and lat. 50° 19' N., long. 159° 39" E. (a WQ 600 
distance of 260 miles), at the rate of about 60 ft. to the ; YG 
mile ; the depth at the point last named being 3,754 WW 

fathoms. The course thence was through open water W 709 
penree ee Kamschatkan coast and the Aleutian Islands ; \ \ 

ut just before entering the latter group the steepest de- AX 
clivity was found that has been met ith diving this LS s90 

survey. The preceding and succeeding coasts, each at a AY 
distance of 29 miles, gave depths of 2,460 fathoms, while \ 900 

this one, in lat. 52° 06’ N., long. 171° 15’ E., gave 4,037 AWG 

fathoms, a slope of at least 326 ft. to the mile. Thence AW | 

to lat. 51° 58’ N., long. 174° 31’ E. (about three miles from ‘ as 

Atchka Island), the water shoaled to 332 fathoms, rising « AW 

at the rate of 187 ft. to a mile. From the last-named ‘ AWS 

position to Tanaga Island the depths ranged from 200 to WY 08 

1,800 fathoms, including only one remarkable declivity, WS 

which was between lat. 51° 08’ N., long. 178° 35’ W., and AY 

lat. 51° 28’ N., long. 177° 57’ W., where the slope was QQ aa 

250 ft. to the mile. AW 
Between Tanaga Island and IIliouk, a distance of about NY 

500 miles, the depths nowhere exceeded 1,500 fathoms. LQ 

The latter place will afford facilities as an intermediate LQ E 
station for the projected cable. Thence the course sur- \\\ 
veyed was to the north-east, afterward veering to the WY 
eastward through Ounimak Pass, toward the locality at AY OPEN WATER BETKEEN 

which the survey proceeding from Cape Flattery west- \X 

ward left off last autumn, lat. 53°58’ N., long. 153° W. \\ SS KAMTSCHATKA & 

From Illiouk to lat. 54° 10’ N., long. 162° 39 W., the IK oa 
depths were small, being at the latter point 44 fathoms. \\\yY A 1690 

Thence to lat. 54° N., long. 158° 22’ W., a distaace of 151 IHAYY LEUTIAN ISLANDS 

miles, there was a descent of 130 ft. to the mile, the depth GQ 

at the last-named being 3,359 fathoms. From this point oe 

the bed rises, reaching about the same level as that of last A NR Ve 

autumn’s stopping-place—2,520 to 2,530 fathoms— when \ XK . 1800 

within 30 miles of that location. The great depth of XX AK < 

3,359 fathoms can be avoided by selecting a line some 30 YK \ 

miles to the northward, where only 2,900 fathoms’ depth \S 

is found. A series of observations south of the line \\ | | 

already surveyed gave greater depths. \\ 

Numerous observations were made on currents and AWS Pat 

temperatures. Along the shores of Kamschatka and the 3 AY = 

Kurile Islands, in lit. 51° 39’ N.,there is a counter-current AG 

setting to the south-west, extending to long. 164° E., with WY 

a surface temperature of 42°F. Thence to long. 174° E, \G a 

in the same latitude, with a surface temperature of 46° to MQ bean 

47° F., is the Kamschatka current (a branch of the Japan WN \\ 

stream, setting through Kehring Straits), which is here 

about 350 miles in width. Me eps a F. between the LL QQ ranaca ISLAND 2300) 

apan coast and lat. 51° 39° N. e counter-current i Fi 

ea the same limits gained 6° F. The atmosphere lost Fic. 1.—Bed of the Pacific from Yokohama to Tanaga Island, 

18°F From long. 17.4 Ey proceeding eastward, the | beneath the Kamschatka current; and this belief was 

cold Behring Straits current with about 42° surface tem- | confirmed by finding at 30 fathoms’ depth and below the 

perature was found, having for its western limits St. Law- | latter current one setting to the south-west. On this
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NATURAL HISTORY NOTES FROM SOUTH South African Birds which cal Butterflies—As some 
AFRICA doubt was thrown on this subject in your journal a year f 

. ago, I now give the result of a year’s careful observation, $ 
M® J. P. MANSELL, of Brooklyn, near King | and I have Fittle doubt the number could be greatly in- i 

William’s Town, Kaffraria, has sent us the following | creased. Cy/se/us caffer eats Pieris hellica and Terias 3 
notes, the results of his own observation in the district rahel, also numcrous small Hcterocera. " 

in which he dwells :— Zosterops capensis cats Vieride and small moths. On — + 
In November 1869 I was looking for some louries in | April 30, 1871, I saw a pair trying to capture a butterfly, 1 

the Bedford forest. My gun was loaded with a very | which very cleverly eluded them. P 
small charge of dust shot. A large troop of monkeys Motacitla capensis—Viecride and moths, ‘but prefers ¥ 
was disturbing my birds, and, annoyed with them, I fired | flics and bees. g 
among them atrandom. One fell on the branches of a Anthus capensis —Pierts hellica and P. charina. 2 
bush, shrieking piteously. Iran up to put the poor thing Oriolus capensis — Pieris charina and P. gidica or " 
out of its agony, when to my great surprise I saw the | 7. sever sna. 
whole troop (about twenty) rushing down the trees and Tehitrea cristata—Pierts agathina and other Pieridae, z 
screaming savagely. They came so close to me that I | and, I think, other butterflics too, but am not certain, 3 
had some trouble in killing the wounded one, as I was Dicrurus musicus, saw this bird dart at and capture £ 
afraid they would attack me. Were monkeys substitutcd | last year so large and rapid a butterfly as Philogroma J 
for toucans in the frontispiece to Mr. Bates’s Travels, the | vavanes ; it also destroys Pieridx. wt 
scene would be almost identical. Lanius collaris. IY have seen this bird take butter- z 

A few days ago, while working in my garden, my | flies, but do not know whether it is in sport or for food. x 
attention was drawn to a part of the kloof by the The above instances are from actual observation, made x 
angry screams of birds, indicating a snake. On approach- | in some cases more than once. a 
ing the spot where the birds were collected, I noticed Migrations of Insects and Plants.—I1 have especially # 
several dashing at a low shrub. As I approached the | remarked, since my attention was drawn to it, how few S 
dark underwood an Ahzatulla, whose characters do not | conspicuously coloured and hairy caterpillars are attacked rv: 
agree with any published description, rushed out. I | by birds. Some of these conspicuous caterpillars, on ' 

.. struck it with a spade, and then, curious to see how the | being touched, eject a nauscous liquid in large quantities ; = 
birds would act, I flung it half alive over a branch of a | this is especially the case with Awntherca tyrrhea, the i: 
tree, still holding it by the tail. larva of which every year strips my thorn trees (Acacca x 

There were a great many bush birds, but especially | Zov77aa) quite bare. The eggs are large, enclosed in a Ss 

noticeable were Zurdus olivaceus and a Campephaga. hard, bluish white shell, and fastened in large clusters at oa 

The first-mentioned birds kept flying round in a wide | the end of branches. They appear to be never destroyed an 

circle, dashing with open wing and beak at the snake, and | by animals. 33 

screaming with the utmost fury. With such violence did The moth generally issues in abundance after the first = 

these birds dash at their encmy, that more than once the | heavy warm rains of September or October, and is seldom _ 

bird fell on the ground from the branch against which it | to be found after a week. This is also the case with several “r 

struck. The birds continued attacking the snake for | allied moths. Hundreds may then be seen like small bats, 
some minutes. and the next mornmg the ground is often strewed with 1 

While at the Koonap in 1865 I saw the common | their fragments, as they appear to be highly attractive to , 

Fuida phanicoptera, which had a nest in the trunk of an | nocturnal birds. The larva is often attacked by ich- us 

Euphorbia, screaming with fury, and attacking boldly a neumons, but still the quantity is unappreciably diminished, = 
red mierkatje, which was endeavouring to plunder its nest. | and hundreds 'may be seen travelling from tree totree. 25 
We have heard so much of the mysteries of fascination, | They are more numerous in wet than dry seasons. - 

* &c., that I think a comparison of the cases I have given, We have had this year some remarkable visitations of = 

° together with the well-known way in which birds pursue | Pieridze. In October, November, and December I have n 

= owls, cats, and cuckoos, shows that it is more fear than | seem enormous swarms, principally composed of Preris 2 

anger which gives the subtle snake an casy prey, than any | charina, severina, gidica, and hellica, The early part of ... 

mysterious mesmeric influence ; and I believe the immu- | the summer was very cool, but just before Christmas _ 

- nity of the mongoose from the poison is owing to its | and at present the heat has been most oppressive. On = -> 

; closely-pressed, tight, wiry hair. December 24, I found the shady inside of the kloof alive 

| The wattles of turkey-cocks are a” decided disad- | with Peeves agathina, in all the varieties, as faras I .~ 

vantage to them in a warm country like this. I have could judge, principally males. This buttertly is usually | 

Jost two from the flies laying their eggs in the wounds | abundant in September, but I had observed only a few — 
inflicted by rival birds. specimens In the early summer. ~ 

Some four or five years ago, when in Fort Beaufort, a I tried to make a calculation as to their numbers, and = 

friend of mine amused me by bringing a stuffed leopard | selected a damp spot where most of the insects had 2° * 

to a pet monkey he had. The monkey would scream | settled. I counted on a spot about three yards square in ™ 

with terror, shut its cyes, and hide away in my friend’s | about fifty; many were hidden by stones and leaves. 8 
coat. On touching it with the claws its terror was They were about equally abundant in other parts of the >> 

piteous. On removing the leopard it would slowly peep kloof, and I think, therefore, that fifty would be a fair = 

out, and on catching sight of it close its cyes tight. average. As the kloof is 500 yards long, or thereabouts, -. 

I'do not think it is sencrally known that baboons in | and in some parts thirty yards broad, I think the follow- ** 

Karoo districts, such as Richmond and Hopcetown, destroy | Ing calculation (allowing for the extra attractiveness of the we 

in dry scasons numbers of lambs. A farmer told me that | moist spot observed), namely, twice the quantity, calcu- ~ 

they were more destructive than any other wild animal in lated at three yards broad, would give a quantity of [®& 

the district. 16,666 for the entire kloof. The kloof was full of birds <* 

There are likewise two varieties of the leopard called | chasing these insects, and two days later the number was ~ 

respectively Berg and Riviere ‘Tiger, from frequenting | greatly diminished. aS 

mountains or rivers; and the baboons are said to vary As far as my observations go, Tam led to believe that * Ba 

according to their locality. It is said that baboons will there are three kinds of migrations among butterflies. w 

kill a lcopard. .\) friend of mine at the Koonap had lhe princip.l relates, for the most part to Pieridz, such ~ 

4 tame baboon which shouldered arms and wrapped | as | P¥ferts Zeek, gidica, severina, mesentina, and Ne 

itself in a sheepskin like a Kafr, Colius electra, These butterflies seem to be attracted to :
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7 we 
re | cultivated ground, old kraals, or cleared forest. On all pattern, although its imitation is much coarser than that 
Tat these Spots vast numbers of weeds—.many introduced of the other two butterflics, eth ‘ plants— spring up, and ‘ppear to be particularly attractive A long series of ¢ and 9 Weropes shows a remarkable 
Ten to these insects. These migrations take place as often variation, hardly two specimens being alike, andin one ¢f 

against as with the wind, a small oblong black spot closes the disceidal cell of the 
b. (h Papilio merope, Philogroma varanes, Prerts eriphia, fore-wing. htterd Prerts sochalta, and Tertas rahel appear to migrate in the On some Occasions plants of different orders secm 

direction of the wind, and there are one or two others suddenly to increase and then almost disappear for a 
ee which perhaps do so also, such as Funonta pelasets. Season or so. This is notably the case with some 
me When resident at Bedford | never saw these butterflies Compositze. 1 in seasons of drought, but so soon as the southerly winds As I mentioned in a Ictter to Mr. Darwin, two species 

i with rain became abundant a few stragglers might be | of Graminex, Zraews alfenaand Liisa geniculata, appear 
ao met with. 

to spring up in the course of locust swarms. I at first 
Dien P. gidica, mesentina, and severma likewise share in | was rather sceptical on this subject, but by carefully 

lend these southerly and northerly migrations, watching the locusts and examining sour veld, where these 
a | Lastly, there are the sudden and almost inexplicable grasses do not generally grow, I believe that the opinion 
ape appearance and disappearance of certain species, such as | of the farmer who first called my attention to it is 

“Se, Callidryas rhadia, Diadema misippus, &c., although I | correct. see Mr. Bowker mentions having seen vast swarms of the Mr. Darwin, I believe, raised plants from locust dung 
bute. former in the Drakensberg taking a south-easterly course. | which ] sent him, but I am not aware to what species 

i food, During the last two years I have hardly seen a specimen they belonged.* MQ { of these two butterflies. The year before they were most 
_ 

7 abundant. I would here remark that | do not remember Pa: ; to have noticed in any entomological work, although the | \ FEFFRIES WYMAN, ALD. mae shapes of butterfly Maes nae. are uately cescribed, ‘of | [N the death, on the 4th ult. at Bethlehem, N.H., of lass paneaa on Maer pecullar and finely graduated modes o Prof. Jeffries Wyman, American biological science 
ants: oh in Picride, P hed/y i iy ; has lost one of its most able comparative anat-mists, 
ih th us, in Ficride, relleca tes generally in open | prof Wyman was born on Aug. 11, 1814. at Chelmsford, 
t ~ {| ground from flower to flower, but alternately rises and Massachusetts, and had _ therefore just completed his 
od aan, shifts fom pide to See: fortas rahel has @ | sixtieth year, His father was a well-known physician, 
wens | Lar hight, but slightly more direct ; Coleus electra a He graduated in Arts at Harvard University in 1833, 
OE similar flight, but I think a trifle swifter, whereupon he commenced his medical education, and 

SI Cypselus caffer, which preys on these, generally de- took his degree in 1837, after which he for two years con- 
.:, , Setibes semicircles, flying backwards and forwards Over | tinued his studies in Paris. Returning to Boston he 
NS | the grass in the manner of a scythe working, and it is | became for some time curator of the Lowell Institute, 
Sele curicus to see how artfully these butterflies, bya slightly where he commenced his career as a teacher by deliver. ai, { higher or lower flight, escape their much swifter winged ing two courses of lectures on comparative anatomy and 

als enemy. , ee physiology, in which he first gave indications of the lucid 
ed The different varieties of P. agathina in like manner and well-ordered expository powers which throughout his 
cle. | vary. The whiter specimens (3) frequent more the OPen, | life made him so great a favourite with all hard-working 

ik | and are a trifle swifter in their flight than the gamboge | students, In 1844 he became Professor of Anatomy and 
nit. | and ochreous varieties, or their 9. The latter frequent Physiology in the Medical School of Richmond, Virginia, 
‘ots: | wooded spots, and rise and fall through the foliage like | jn connection with the Hamden. Sidney College. In 1847 
__. | dead leaves, and it is surprising to see how with sluggish he succeeded Dr. Warren as Professor of Anatomy in 
‘ost! } movements a slight change of direction saves their hives, Harvard University ; at which time from the materials The [| P. gidica, mesentina, severina, and zochalia in like brought from Africa by Dr. Savage, he had the earliest 
Pr | manner vary among themselves in their varieties and in opportunity of describing that naturalist’s new genus of 

par | | different localities. a anthropoid apes, the Gorilla (Troglodytes gorilla, Savage). 
mins | Iwas particularly struck, when On a visit to Cradock This professorship he held till 1866, and it is to him that 

| in 1867, by the difference of size and colour and flight in Cambridge, Mass., almost entirely owes the development 
fa: | Mesentinas in the Karoo from that of those in the Bedford of its excellent \[useum of Comparative Anatomy. r as| F orest. . . . Prof. Wyman had for many years been a sufferer from 
au Papilio cenea, which my observations confirm as being phthisis, which necessitated his removing to the warmer 
a fer the female of merope, aS So admirably indicated by Mr. climate of Florida during the winter months, and the 

_ | Trimen, changes its flight in a remarkable manner when | cessation of his lectures and practical work. When the 
5a | quitting the forest for the open plain. In the forest its Peabody Museum of American Archeology and Ethno. slid | flight is remarkably weak, especially if contrasted with | logy was established, the founder appointed Prof. \\ yman 
que | that of its mate ; whereas over open plains It rapidly TISES | one of his trustees, and the board committed the incipient 
a \ out of sight, and soars away like some bird of prey with museum to his charge and direction. The seventh annual 
(tt { scarce a flutter of the Wing. — . Lo, report of this institution, just issued, was his last produc- 
fs Funonia pelasyis, archesta, and amestris are in lke | tion, Most of his written contributions to Science are 
mu { Manner very similar in their flight, but differ with the | contained in the Journal and Proceedings of the Boston 
lt. | difference of the localitics they frequent ; , archestd | Natural History Society, of which for many years he was ‘the | being intermediate between the forest-frequenting 7. the president ; and in the * Smithsonjan Contributions to 
lu Ff pelase’s and the plain-loving 7. amest/?s. It is also remark. Knowledge.” yd able that wherc J archesia frequents the Same spots as Prof. Wyman was a man of singular modesty and 
nd fF. pelasgis, its markings approach that species ; where it truthfulness. His bad health was always in the way of 
wi ) delights in open country, about Kaffraria, it is bluer, and his will to work ; and his desire of completely masterine 

slightly more like F. amestris, . whatever he undertook, together with a certain over 
ht Nymphalis xiphares.—The 2 of this Specics is much cautiousness, has limited the number of his works. [t 
it { Weaker in its flight than the male, and its coloration, as | j; not remembered that he ever had a controversy, In 
id | is known, differs remarkably, Last year I captured it in | pig death a gap has been caused Which it will be ditticult 
ol ff com any with ?. merope and @ P. echerioiavs, and was to fill. 1 much struck at the time by the similarity of colou; and "Se. ‘Originot pacies, Ch 1 oy yey,
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0 . pare a : 
aa 

Bic, h cation, T] go further afield 

icieny the classes numerous, A library a . ic fees are very low, and | offer about the » and probably mining engineering and ; 

room will, it is h . na a coffee and c . e very best . and assaying 

Aced thy , oped, promote fri . onversation | Immense deposi Dest openings to an enterprisi 

members. Many ] : tiendly intercourse amo se deposits of metal are dail i i prising man. 

Ny Ofte | am y have promised to t se amongst the / and the soutl ; daily being discovered in Col 

ongst whom w each or occasionall 
wh-western State . 7: olorado 

Leak § we see the na ally lecture, | handed.” T ates, while Chili and P : 

w Hughes, O.C on ames of Mr. J. G. Fi , ded.” The sporti . eru are short- 

eet s, Q.C. (Principal . G. Fitch, Mr. Thos . ing correspondent i 

wetting, Litehfi pal of the Worki as s. | goes, and it i is correct as far as 

eld, Prof. Seel orking Men’s Colle ’ is perfectly tr 
as he 

. . Seele . / S s College), Mr . y true that m: . 

¢ Ordinan Miss Keary y, Mr. George Macdonald, Mi g¢), / " have gone to Freiberg, b many young Englishmen 

of y, and Dr, M , Miss Chess: . g, but he doe 

of Tiny I » Morell. ssar, | Rritish Government has just fit 5 not seem to Know that the 

: N connecti . 
. . st hilted up a: . 

0 bestor, Owens C lon with the conzersastone held Street, and that with such a nat; i! small cellar in Jermyn 

“mi mw s College, Manchester, there was 1eke at the opening of this, of which of course the ¢ ational metallurgical laboratory as 

' ns 

g . 
* 

9 oO . 
. 

. 

hy ae brought together through the en an interesting loan col- | 'S Nv fear that more young E untry should be justly proud, there 

l meno, and Mr. R. D. Darbishire. A large serie ee W. B. Dawkins | Studies in a foreign land & “nglishmen will seck to perfect their 

+ measures was exhibit . ge series of plants of tl —_ 

2 wel fy . xhibited, with : of the coal ? 

livin ati: , Specimens of FROM a paper on“ Some ind} 

¥e pron | & representatives systematically pl the nearest known | Mr, IL, G paper on” Some indigenous Tuscan Remedies,” 

Schal convey an idea of the kind of y aly placed among them to a - Groves before the recent Pharma Nemedies, read by 

Nee of thy formed. Near these was a eration from which coal was would seem that plants furnish a con id eutical Conference, it 

sens coal. A quaint set of ston geo ogical model of a boring for medicinal products in use in that siderable portion of the 

‘ k workings of the Alderle me mining tools from the abaidoned enumerated are well known as medicinal, Many of the plants 

sain iron tools found in Derbyshire Copper mines, and wooden and Europe. The Chamomile (Afe/ric vena plants in other parts of 

werd local geology was well illustrated, ané of especial interest. The is said to be found in the cupboard ‘ Cena), for instance, 

me - of fossil bones which have beer , and there was a fine collection ne ii, a calming antispasmodic, an L et housewile, being 

at Windy Kn n recently discovered j . or relieving pain, » and also applied hot exter 

Cnney 5 y Knoll, near Castleton, by Mr. Penni in a fissure | to be th ee , ‘A custom very prevalent in T nally 

upported endeavou 
ennington. <A well e€ administration of |] +s uscany seems 

Dn site g ; r was made to ill ' well- ared dai of herb-juice. in spri wa 

the Tes vertebrate life in England as k ustrate the latest stage of pared daily by many herbalists, and is pring, which is pre- 

ite bone caves and river deposits nown by the remains found in men, Nasturtium officinale known also ordered by medical 

. 
. 

: . . 
fy ? ant . 

amine mammoth, bear, lion, and 3 and an extensive collection of Conjunction with Cochlearia as Crescione, is used in 

amt these were cas ’ » an other bones was the result of | herb-juice. This latter rma officinalis in the composition of 

vmst A es containing early implem “he - Near | vated t ae plant, though indigenous, is 7 ° 

Manchester paper sa ents fashioned by man osomeexient. The fl genous, 1s also cuiti- 

eam evi ys of these cases: they ‘i - | thus cheirt . owers of the Wallflower . 

evidence as to the antiqui hey ‘include all the 2), under the name of [vole of, ower (Chetrar- 

lornad cave, and we necd li quity of man given by both river and are builed in olive oil and te gialle, or Yellow Violets 

Cait ¢ these constitute the / ittle scientific assistance to find out thet products other than plants the for enemata. With regard to 

s els d | got together. To he complete set of stone implements at | is gone out of fashion and h wrter remarks that viper-broth 

sible - make their evidence’ clearer. i ever | those _reptil me) the pharmacist is - . 

explanatory di: “clearer, illustrated reptiles and the . spared keeping 

. y diagrams are placed ne , ated and | Snail an pincers with which th , ping 

lect oe ar them 
poultice . they were hand 

theCom J tectton of neolithic flints is q ‘ The col- - tices are still used in the vere andled. 

n-th by Mr h ; won erfully complet 
applied alive the sk . country, The s J 

ou: | . John Evans carries us from th plete. A case sent | the snail » ne s nell being crushed or nails are 

ricerts. | instrument more exquisitel . e rough model to the same Snaus set upside down on a pi partly removed, and 

it THERE is b quisitely finished and moulded.” ¢ | then sprinkled with a little vi Piece of coarse paper ; they are 

_ E 1s ho Sgt . ° 
vinevar a ay); 

(ode: © spondent of the or srrentife education when a sporting c soles of the feet, on which they produce Oo plied at once to the 

. : eéa@ discourses on i g corre- istard, and which i irritation 

Coma tion has recently visited the Mi on it, The gentleman in ques- fever ’ ich is supposed to be efficacious j greater than 

ERS he th . e Mining Academ : . ° 
mM some cases of 

pte, e thus describes :—‘ Student y of Freiber:, which T . 
e 

ei 0 here, and there is no doubt th. s of every nationality are found HE British Association partook this 

iis | learn a great deal, as some nat if a man likes to work he can nature of a Church Congress ; the . Hs year somewhat of the 

eies | Germany are teachers The oO ne most celebrated professors in Prot pe partaken somewhat of a British en Congress has, en 

Tied Jt 
° woe 

— . r + ae 

[st [| the Academy is that he shoul nly requisite for a student enterin rol, Pritchard having communicat 4 isi “Association meeting 

gait (is not very strictly obser 4 d know alittle German. This nue view of certain conclusions to be d € * paper to it givine his 

diye ¢ ought to pi ved, and anyone of ordi : ; € | ledge of molecul et fawn Irom our pres ~. 

; pick up the requisi . inary intelligence - es, and quoting in r Present know- 

matiool | at the outside. There aah oun ina month, or six weeks names of Herschel and CleikeMaxwelt of it the honoured 

: 
j 

x . Maxwell, 5 Wa . 

ted ins the student, such as an assayi erent courses open to the option of iat the paper will be published zz ez as We are informed 

oett | ing and mining course, &c mre course, chemical course, survey: not refer to it at any lensth here ; but 1 1050 elsewhere, we need 

stk | for, the fees r anging from 3 to ese are each charged s eparately senung irom a clergyman and a professor . we bit of it which, 

pcidence given by the fam ‘ 5-. each. The blow-pi 
clrain from quoting, Ile 

a xford, we 

ous Prof. Rick . pipe course, | ‘if j g. Ife suzcests that it » We cannot 

dob chaeced 22 , iter, is 67, Forei ’ fin the study of ev a5 at it would bea o . 

*g CU 5. yenr ey extra . G 
eClyn students are 

y every manse tl 
e good thin 

.7 os <y2-+(serm 

re fi u rat . 1roucho he 
g 

od tx Living in Freiberg is . Se are exempt from this ape aw easel microscope, and on ae England there were 

wi f lasts three year B 1s excessively ch yt eee Pe Pes ane, Lest of all, if the awn a tolerable tele 

Ss . 
. ve 

. 1 th .) , . . e tel . 

‘ait | by picking out mt I imagine that a man would dy ; tile most (5) ‘nar tial ics could see th, Who possess influence in our 

oti | months or two veare particular lectures and finishine ar ye 'er |) sma roa GeOMARactical ke, wey to the enforcement of a 

al 1 man for hj rs. ow, after the cour 6 Meighteen | the minds . . Knowledge of common thi 

5 or his money? I urse, what return | Inds of those whore to vo f n things on 

. 
. : 

5 mor 
“ $ th and d .> 

wed f has worked h y unhesitatingly answe las a | ipnorance and failj ° SO forth and do battle witl 

ard for two ve _ 8 r that a man w] id failings of QUe populati with the 

ori £0 anywhere j years at I'reiberg ought vho | throughout the ] ° ‘ on, and to spread Ii 

e in any mining district i ght to be able t . le ind. A ditt]. Weowledge of ul . ad light 

ace his 500/, a ’ g district in the world Oo fire, air, eart] € ge of the ancient ele 

»a year. So man 2 and command ais earth, and water wuld) say ments, 

wi} asto what t y people are troubled wi and | wan from t] ‘7 ¢ many a young cler 

o do with thei with questi 1€ vanily of ridieu] WS extte & Clersy- 

Jy | sending the: ; eir younger sons, that I ons | prise of the dicu]Ws extremes, and from the 

; n to Freiberg, ana givi , am sure that | S more Wisely and wi ly cdlucat sure 

r 375/. or 400/,, is ass professi ) . will think NU ree - OER, 

To such 
4 +) IS well worth thej : on Prof. Prite] . rat wi enaud to the Uniy : 

wy ch a man, 7.¢., one well er considerati lard is asking ¢ ! We iversities 

_ ft the Ameri ” well educated at Freib on, | pend upon j g too much * ce then goes on: 

rican contin . erg, the whole Upon it, whate ment on: ‘ De. 

“ Now that England ent and, indeed, most of the world vhole of | pursuit of the knowhat may be ov 5¥spicions or our fears, the 
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channels, they and their flocks will be overtaken, though from My present object necessitates a broad classification of this i 

opposite directions, by the inevitable Nemesis of disproportion.” department of inquiry into two main branches, The more ati 

A SEVE diti fe . obvious one of these, for which a fitting name has yet to be pro- gs a0 
SEVENTH edition o The London Catalogue of British | posed, relates to changes of weather from day to day, and to the ick 

Plants” has just been issued. The chief differences between | varieties of climate found in different localities, I shall not say On 

this and the preceding edition is in a renumbering of the specific much on this branch of Meteorvlogy, but shall confine myself Od 

names, and in those changes of technical arrangement which principally to ne other an division, Y hich has peen named — “yont§ 
: - . elieve, firs rof. Balfour Stewa:t—-Physical Meteorology. On te 

have now nv ered it necessary to abandon the original series of | Under this term are included, amongst other important matters mc 

numbers. ne rst edition of 1844 was closely adapted to the | fluctuations in the seasons; the causes, external to the carth, “a 
British Flora” of the late Sir Wm. Hooker. This seventh | which occasion or contribule to them; and the laws which = °7 gs 

edition is made to correspond with the ‘‘ English Botany” of regulate these fluctuations. The opinion is daily gaining ground ae 

Dr. Boswell-Syme, third edition, as faras to the grasses. For that this, branch of Meteorology has been undwy neglected, that yige 2 
. . it offers a magnificent field of inquiry and discovery, and that gt 

the Ferns an’ es ane the arrangement and nomenclature | its vigorous cultivation must greatly aid the solution of those ae 

Ob Ait, ALOOKEL S tudent’s Flora” are closely followed. The | more limited and local inquiries to which observation has been a 

species of Chara are taken from Prof. Babington’s ‘‘ Manual of | hitherto more particularly applied. My present object is to Wee 

British Botany.” Mr. Backhouse is followed in the species of | USE the cultivation of this wide and almost unoccupied field of ee 

Hieracium ; Prof. Babington in the Rubi; Mr. Baker in Wild research and to point out some of the steps which should now = 
Roses be taken to that end. a 

" . It will be necessary for my purpose first to advert to some a 

THE Gardener’s Chronicle quotes from the J/ustration | of the most elementary facts connected with Meteorology. Speak- tae 

Horticole that the recent International Botanical Exhibition at | ing in general terms, there are but four principal elements con- — 

Florence yielded a net profit of 1,000/., and that the disposal of cernse in the production or all gncteor ological Phenomena tre ees 
. . . . amiliar elements of antiquity—fire, water, earth, and air, et 

this sum to the best advantage of horticulture is under considera- part played by each is obyion s to every observer. ? se 

tion. Vater, sucked up by heat from the ocean, and from the land mes 

A SCHOOL of Mines has been established by the Territorial | which has imbibed it, falls again from the clouds in the form of 7" 

Government at Golden, Colorado, one of the best places in the | T44) undergoing alternately, through excess of heat, evaporation cee 

country for practical instruction. and condensation. The earth, a great recipient of both heatand = "= 

moisture, gives up each gradually and silently, and helps to rita 

THe Sixth Annual Report on the noxious, beneficial, and other | maintain equability of temperature and of humidity. Zheair, :=== 

insects of the State of Missouri has been issued. set in motion by heat locally applied, becomes breeze, or wind, ‘za 

or storm, according to the amount, duration, and locality of that raha 

Mr. EDWARD BELLAMY, of the Charing Cross Hospital, has | heat. In each of these three cases we see that an external force, =" 

been appointed to deliver the course of lectures on the Anatomy heat, plays a conspicuous part. Can either of the three named = i + 

of the Human Form, at the South Kensington Museum. elements, Water, Earth, or Air, perform its functions without “-*+ 

the aid of that external force? Have they any innate power, -*--= 

‘ELEMENTARY Astronomy, or Notes and Questions on the | enabling them to act independently of each other, or of all ex- 9 ==" 

Stars and Solar System” (Van Voorst), a small text-book for | ternal forces ? Will water, if left to itself at an unchangeable 9 - == = 

the use of schools, by C. C. Reeks, contains a great deal of recent | 'mperature, rise into vapour and fall in rain? What power vay = 
“6 . d alculated resides in the earth to cause meteorological phenomena? It ass. 

and accurate in‘ormation in small space, and seems calcu may possibly be replied that it boasts volcanic power, but asthis  <aErxr 

to serve the purpose for which it is intended. exists only locally, it can play but a small part in the great 2122 

THE additions to the Zoological Society’s Gardens during the | economy of the whole earth. The internal heat of the globe <aiim 

past week include an Australian Rail (Aad/us pectoralis) from may also be claimed as an independent atiribute of the earth, "Oe 
. and it may be so—but on this question we have as yet but very <== -- 

New Holland, presented by Mr. J. Harris; a Gannet (Sula | jittle reliable knowledge, though much interesting speculation, 31 

bassana), European, presented by Mr. Rk. R. B. Norman; a | Jt may, however, be stated that, as an explanation of leading a-. 

White-winged Trumpeter (/’sophia leucoptcra) from §S. Ame- | meteorological phenomena, the internal heat of the globe has =a; ., 

rica ; a Dusky Monkey (Semnopethecus obscurus) from Malacca ; | not as yet been allowed much, if any, weight, though its useas  & 

a Pinche Monkey (J/#das a@dipus) from New Granada; a Bonnet | 2,modifier of such phenomena may be considerable. As tothe ‘min » 

. ; . air, no innate power has hitherto been assigned to it. Wemay m2, 

Monkey (A/acacus radiatus) from India, deposited. therefore, without much risk of error, regard water, earthand - ~,,,. 

| air, for the purpose of the present inquiry as three forms or inert =... 

ao . matter, capable of exercising independeatly no force whatever, . , 

ON THE NECESSITY FOR PLACING PHYSICAL but when. acted upon, either separately or in combinatioa, by -.. 

METEOROLOGY ON A RATIONAL BASIS© heat, capable of producing the mest s:upendous results. tte a 

I WisH at the outset pvintedly to disclaim originality in the We come now to this heat—the sun. Has this any innate 2.” 

main ideas to which 1 propose here to invite attention. The | power? It seems almost need answer the aan The on nh 

subject of my paper has occupicd the thoughts of many men of | most familiar occurrences attes. alls Pam INNUE ICE : the “Pe: 

science, with some of whom I have been in communication alternations of dav -~ ney ue march oO the seasons, © say 

regarding it for several years. But though the conclusions to, dv ee warmed bear testimony te nis aecDeFe = 

which I wish to lead you are the product of Ma da _ py | ANT vat wea ; os 

bound to accept to the fullest extent the 2 vie MG DY | wae aes to state facts which are abmost fos 

bility of bringing them forward at the -yrese nu in the | truisms. but would it not seem to follow as yon 

present form.” ° present tame ® needless to dwell upon, that such being the paramount influence - ~ 

The branch of inquiry which lyg yeen very unsiznificantly of the sun, its study must be the first and most anxious object o Ln 

named Meteorology (meteoric phe! mena being but shyhtly and solicitude to the meteorologist ? Yet such is not the case. yoy 

remotely included in it) deals with: iy. climate of the globe, and | vious as are the facts I have brietly indicated, they lave to : 

sechs to explain the vicissitudes Gf temperature and moisture, | Re such result, “Phe reports and volumes ° observations ema ft 

storm and calm, to wlach that gy ape is exposed. It is a subject nating trom bodies and institutions chargec wit theca ea it ane 

of the highest importance to iankind generally, as allecting researches often do not contain even the naive of the un, ancl Sony 

health, navijation, and aptiCltture > and: possesses: an interest | may be broadly stated that the great cent a hak ol hea rt a ae 

acknowledged by every indivigial from the savage to the sucund, | therefore of all meteurvlogical activity, Tecelves itt e oF “ tment oN 

influencing as it does the pers ya] wellebeing and daily comfort of | ton in that capacity. T do not pre ec this as an tn uct ed 

all, Hveryone discusses, 84) {hinks himselt competent to dis- | against those to whom 1 refer, Many reasons may be ign Lote 

cuss, the weather. 
for their total neglect of the sun. Perhaps amongst the most 

° My laent -Col, A. Strange, F { Scienutic Instruments valid is the fact that instrumental appliances fitted lor the par wy : 

to the Indian Government ; a pa’ 5 Ree see ‘British Agsociatiol. pose have not, until within a comparatively recent period, exist a, 

Mag >
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Oke ey ALi0n of Another powerful reason no doubt is to be found in the difficulty this period has been derived from observations an all the spots 
The tip with which even cultivated scientific minds can be brought to | visible, without discrimination—and the spotter area”’ is the 
t t0 be bo recognise, as a truth to be practically acted on, that no science aggregate area of all such spots. There is, hindiide pon oO 
20 By thy stands alone, that all are intimately connected by nature, and suspect that if it were possible to trace each individua spot 
Nall not a that the classification and Separation of various branches of throughout its existence, from its first formation to its final dis- 
thine psa inquiry is an artificial arrangement of man, adopted for the more appearance, there would be found to be different classes of spots 

D named. convenient division of labour. _ | having very different durations and perhaps very different maxi- 
leteorlag ' The time seems to have arrived when we ought to apply this | mum and minimum periods ; and a reduction of these classes 
UM Mare: truth to the science of meteorology, and to bring to its aida separately might, and probably would, result in a considerable 

Othe en class of researches calculated to provide it with that secure and modification of of the present II} years cycle, and possibly in 
sts (rational basis of which at present it is absolutely destitute. the discovery of other cycles, at present masked in the period 
ning prog: Before passing to a consideration of the steps which seem | determined from all Spots taken indiscriminately. But hitherto 
Slectad, 4 necessary to this end, I will touch slightly on one of the objects | the absence of anything approaching a daily record of the spots 
TY, ands the hope to attain which fully justifies their being taken. I | has precluded any attempt to classify them. What is true of the 
MoD Of typ allude to the hope that we may thereby find some explanation spots is also probably true of all other manifestations of solar 
on has bee and some law for the fluctuations of the seasons. energy. 

; 
Object is In a given locality, on a given date, the sun, to whom we With respect to Sun-spot researches, it fortunately happens 
Uried fell ascribe so predominating an influence, attains, year after year, / that the photographic records need not be all taken at the same 
hshold iy} the same elevation above the horizon, and being at the same Gis- Station. The record of one day taken in England can be com- 

tance, presents the same angular area. If the sun, as that date | bined with the record of the next day taken at the other side of 
vert to om | annually recurs, were in all other respects the same, we should | the globe. Hence, in order to obtain this daily record it is only 
logy, Se. have a right to expect an annual recurrence of the same weather, necessary to select a certain number of stations in localities such 
Jemeny oy unless some disturbing cause, of which we have at Present no | that there shall always be clear weather at one of them. India 
Domen—~}. knowledge, were known to exist. I do not say positively that offers peculiar facilities for such a selection of stations, owing to 
alan *. the sun being a constant force, we should have this constancy in | the great variety of climate to be found in that country during 

, the seasons—but what I do say is, that if the sun be not a con- | the same period of the year. Perhaps four or five such stations 
rom the leg stant force, we have no right to expect constancy in the seasons. | would suffice for India, and if absolute continuity of record could 
ntheiom; | The first question, therefore, should be: Is the sun a constant | not be obtained by them, the deficiencies could easily be made 
t evaronte force? Does it, year after year, at the same date, present the good by Stations in our colonial possessions, 
bt bet same unvaried surface? We know that the contrary is the case, I think it hardly necessary that I should state that in advo- 
and he's « We know that the surface of the sun’s disc is never free from cating this system of continuous solar record I do not intend that 
ty. The spots, and that these spots are constantly changing in number, | other methods of obvious Ge Began now in uses should be 
2, OF Ti, size, and position : we know that whatever law may govern them, | abandoned. It is obvious that Lot methods must be emp oyed, 
ality of thy their period of change and return is certainly not annual, Whether present methods do not admit of considerable extension 
vie We know also that the general surface of the sun Is covered | and improvement, is a very important question, on which, however, 
theenn, with markings called facule, which are perpetually changing, | I do not here propose to enter. Nor do I intend to discuss the 
‘ switre and which have not an annual period. We have also learnt, question whether the sun stations now advocated should not also 
a -¢ within two or three years, by the aid of the spectroscope, how at | be meteorological stations in the ordinary sense. This, like many 
rie f any time to examine the exterior gaseous envelope of the sun, | other such questions which will have to be settled, is an admi. 

r dil which formerly could only be seen during a total eclipse, and nistrative detail, which I shall not step aside from the considera. 
ua we now know that the famous red prominences of which on | tion of fundamental principles to discuss, ht those rare occasions we obtained only a fleeting glimpse, on It is scarcely necessary to point out that sucha system of daily 

heres | being studied at our ease, without interruption, reveal evidence solar record as I have indicated is beyond the reach of indivi- 
baste of activity in those regions of the most stupendous sublimity, duals, and must, if attempted at all, be established and main- 
hese darting out, in a few seconds, flames many thousands of miles in tained by the State. The degree and direction in which the 

i eg extent. F urther in examining the spectrum of the solar light | State should aid the advancement of science has been much 

Te ts with improve d spectroscopes assisted by photography, we find | debated of late, and the British Association has contributed 
am that thousands of lines exist there of which hitherto we had no powerfully, by obtaining a Royal Commission presided over by 

ee knowledge—and quite recently the researches of Norman Lockyer | the Duke cf Devonshire, to the solution of this difficult problem, 
ee tend to throw a doubt on the fixity and constancy of some of As I have taken a part in these discussions, and have given con- 

Lae these lines 
siderable attention to the subject, I may perhaps, without im- 

‘ ne We have here evidence which conclusively proves that the propriety, here state what appear to be the Principles applicable 
Y sun’s surface and Surroundings are not maintained in a constant | to the particular case we are now concerned with, 

ee condition. ‘The evidence may not justify us in asserting that as The first principle is that private enterprise should not only 
he his surface changes so must the force which he Pours out on the | be allowed the most perfect freedom from interference or com- 
de earth necessarily change also; but it certainly justifies us in petition by the State, but that it should be encouraged and aided 
elt entering on a systematic examination of that question with the | in every possible way. ad ap liamces which modern physical astronomers have contrived The second Principle is that the State should step in where 

7 fe the purpose, 
private enterprise fails, and itself conduct scientific research, 

4 t In what, then, should this systematic study of the sun consist? | whether observational or experimental, subject to the following 
n i | Upto the present time the spots have been the main object of | main conditions :-— mE study. Most valuable observations on these have been made, of (2) That the probable results of the research will be beneficial, 
oe which those of Carrington, of Howlett, of Selwyn, and of the in the widest sense of that term, to the community at large, orto 

eT Kew Observatory under the auspices and direction of Warren | the various departments of the State. wt » Dela Rue and Balfour Stewart, may be mentioned as the most (2) That the research is too costly, or cominercially too unre- 
rt complete and most long-continued. But excellent as these series munerative, to be undertaken and vigorously prosecuted by in. 
ie are, and great as is their value, this consists chiefly in their | dividuals, ie having shown the extent and character of the work that has to (c) That the research requires continuous uninterrupted work 
ae be done They labour under the unavoidable defect of frequent extending over very long periods, and conducted by systemati- 

L interruption by cloudy weather—about two-thirds of the year are | cally organised establishments, eh thus lost in England, and the evidence affurded by the remaining Probably no case could be mentioned as so completely satis- 

ons ¢3! one-third is diminished in value. But even some of these re- | fying these three conditions as that of researches atfecting closely 

0 searches have now been discontinued—in the case of Kew, for every interest in the community, needing for their conduct a 
ne , Want of the requisite funds. 

number of well-equipped establishments, maintained, not 
ait The conclusion arrived at by those who have devoted them- merely for many years, but certainly for venerations —possibly 
ott telves to the subject is that « daily record of the changes taking for centuries, This is work which it is futile to demand from 
uit place on the sun's surface is necessary. I will here advert only individuals, CH to the changes in the spots. These we already know do not I wish to guard against being thourht to assert that the study of 
oe take place arbitrarily : they gradually increase in agerepate ‘ica ) the sun will certainly solve all the eniemas of meteorulovy. [do 
ae toa maximum, and as gradually decrease to a minimum—their | assert that the strongest possible Arimii i te has been made out 
or period having been provisionally fixed at about lit years, But against the sun as the principal ringleader in Meteorolopicas
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agitation—and that there are ample ‘grounds for putting him a an 
on his trial. Let us however suppose the impossible case of his | 7V IVWHAT WAY AND AT WHAT STAGE sete 
absolute acquittal, T maintain that this negative result would be CAN TECITNICAL INSTRUCTION BE BEST a thet 
worth all the labour of obtaining it—eliminating, as it would do, INTRODUCED INTO OUR SYS7//M OF + pot 
one, and that the most conspicuous of probable causes, and so NATIONAL EDUCATION * Allon 
narrowing our inquiries to those that remain. The more likely B tes 10: event, however, will-be that whilst the sun will be proved to be [t will simplify the consideration of the subject, the discussion ae 
the chief promoter of these disturbances, his accomplices, and of which I have been requested to introduce, if we admit Go 
their various degrees of participation, will be dragged more | frankly that in england at any rate (I am glad to believe that tA prominently before the light. Scotland is more fortunate) we do not possess a system of national aren 

Nor do I desire that the ‘‘ innate power” I have attributed to | €dcation, Such a system, as I conceive it, should afford to all ae 
the sun, and denied to other elements, should be misunder- | the children of the nation adequate elementary instruction, and, pea 
stood. I have used the term as the only one available to mark | Moreover, should offer to all, so far as their capacities and other be 
strongly the relative influences at work. I by no means intend circumstances will enable them to take advantage of it, full RE © 
to use the word “innate” in anfabsolute sense, or even to imply | OPPortunity for further mental cultivation, There are lying 2°77: 
that the forces of the sun are self- enerated and self-maintained, | before me the calendars of two German schools for boys of the = #77 
The object of this paperis a strictly practical one, and is not to be | Middle class intended for a mercantile or industrial career: the  *#* . 
taken as intended to contribute one word to speculations on the Friedrich-Werder Gewerbe, or Trade School of Berlin, and the 
constitution of the sun. But though disclaiming speculation, I Real Schule, under the direction of Dr. Schellen at Cologne. oe 
may, on behalf of my practical object, point out that we already The courses of each of these institutions following after some ae]. 
possess what may at least be claimed to be presumptive evidence | Preparatory teaching in an elementary school or at home, where 22> ~ 
that the sun is not exempt from external influences. I allude to | Teading and writing together with a little arithmetic have been = 
the remarkable apparent connection which the researches of | 2¢quired, retain their pupils during nine or ten years ; and boys yeni" 
De la Rue, Stewart, and Loewy;have established between the | Who, according to the reports, were to become mechanical engi- erat 
behaviour of the sun-spots and the positions of some of the | neers, builders, postmasters, merchants, and chemists, left those 72-7 
planets, particularly Venus, the Earth, and Jupiter. I say that schools last July, having attained the ages of seventeen totwenty ‘~~ 
the mention of a result so well calculated to excite speculation, | Y€4tS- The Real Schule of Cologne, the average number of = **"—~ 
aids my practical object. I mean that by following up the | Whose pupils is 580, has 28 masters; the Gewerbe Schule of  -- . : 
hint given us by these most remarkable researches, we may be | Berlin, averaging 540, has a staff of 32 masters. In everyGerman jg x --¥ 
led to a more complete knowledge and more philosophical town of the least importance there are, in addition tothe Gym. -.nvis 
conception of the structure of the universe. nasium or Classical School, one or more technical schools resem: =: == 

And I would here remark that I have urged the study of the sun | bling those of Berlin and Cologne ; the numerous Universities 3-5-0 
from the meteorological point of view in order to give a practical and Polytechnic Institutions furnish the requisite staff of teachers, , ~~ 
jus‘ification for the adoption of definite practical steps. But that | The fees are small. Ihave no information as to those of the gyi. ~ 
study is recommended by even higher considerations still, by the | Schools which I have quoted, but I find from the prospectus of 5 -._. 
insight it must give us into cosmical relations, and the help it another very celebrated trade school, that of Barmen in West-  yo35-. 
will afford us in seeking to understand something, if not of first | Phalia, that its school fees for the year are from 3/. in the lowest y=... 
causes, at least of causes of the highest order that our limited | 6/. in the highest class, and that boys whose friends do not asics intelligence can grasp and reason on. reside in the town are boarded for 25/. The governments, the Me 

The more one reflects on the neglect of the sun justly charge- municipalities, and private persons vie with each other in placing zien a 
able against us, the more one wonders at it. It is like the case | 3! the disposal of poor scholars of the elementary schools who? 
of a man placed before a steam-engine for the first time, | have shown superior capacity, the means of continuing their ~~ 
and seeking to learn its principle and action by counting and | Studies in these secondary schools. atte cae 
measuring the bolts, screws, and rods, without giving a moment’s I need not describe the elementary schools of Germany and i hae 
attention to the source of power—the furnace and boiler. What Switzerland ; it is now well known that, in them, the children | x 
they are to the steam-engine the sun is to us, and it is astounding | Of the poor receive, up to the age of fourteen years, sound eles ee 
that men should dare to undertake a solution of the complex and | Mentary instruction, not confined to reading, writing, and arith. | ~ "* 
mysterious fabric which surrounds us without giving a foremost | ™eC, but including geography, the outlines of the history of tI: * 
place in their investigations to the source of all material life their own and other European countries, a modern language, |". 
and power. some elementary teaching in science, and instruction in the religion . i 

Civilisation has been variously described and defined. It which their parents acknowledge. ; ~ ~ 

szems to me to imply above all things com/leteness. It aims at As contrasted with a system of education such as I have referred _ ° 
supplying all wants, at removing all obstacles to thought and to to and excluding the great public schools, available only to the TS Re 

action, at making gocd all deficiencies, at remedying all evils rich, we have in England for the middle classes schools like those . 
moral and mitcrial, at guarding against all dangers, at promot- | attached to King’s and University Colleges, the City of London {*- «. 
ing all beneficence, at extending and perfecting all knowledge. School, the Bristol Trades School, and, thanks to the Endowed ~ eet 
Science, as the most potent guide and instrument of civilisation, Schools Commiss:oners, a few efficient or at any rate progressive “SX > 
needs also to be complete. A harp with broken strings can grammar and endowed schools, amongst which I would more ~ <- .. 

discourse no music, -—a chain with unconnected links can sustain particularly name the school at Giggleswick, near Skipton, as >*' 

no weight. Science, as our l’resident so eloquently impressed vie where instruction in science has been included in the general = ony 
upon us in the address with which he opened this Section, is one | P'4? 7s instruction ; and a small number of exceptional private watt te 

and indivisible. It has been broken up by man into its various schools in which a praiseworthy attempt is made to adapt the “<2 

recognised branches to serve his convenience and to assist the mseruction. to the requirements of industrial and commercial ="... . 
weakness of his intelligence ; but nothing, as the same authority classes. . rese schools however rarely retain their pupils beyond ** zs: 4, 
tuld us, is more subversive of truth and more hindcring to pro- the age O piteen to scventeen years, and when all are reckoned aS 
gress than tu regard these subdivisions as representing the actual they are utterly inadequate to the wants of the population. — Sy 
vider of nature. There must be doors of communication be- Of elementary school buildings we shall soon have a sufficient ae 
tween the observatory, the laboratory, and the mathematician’s ram and " is probable that the duty of the parent to send * Mota, 
study, ‘he isolation of particular fields of research is no longer Aad Mu les 1. el will, in some way or other, be of all cases © 25x. 
tolerable: each passes, however indirectly and insensibly, into | Mace & [ese aI ipaulon ; but so long as the necessity o rendering =: 
the other through that ‘border land” which, as our President a hiet Senvvrs lor elementary teachers thoroughly national Sta 
reminded us, ‘recent investigation has shown to be go fertile of he hide s nol acknowledged, and so long as the instruction SY tk oy 
discovery.” of the children in clementary schools is left in a great measure to Ss Youd 

The study of the sun stands on this “ border land.” Tt belongs the care of other Ubtaught children, called pupiiteachers, of from <= , Nae 

but very partially to the domain of the ancient astronomy, it vice to eventeon years of age, we cannot hope that our poor The ae 

posscases sume holding inthe provinces of chemistry and pevlogy, wu val the Meottish ementary instruction. hools b SF tees 

wand more still in that of physics, it claims as its right (as what nul the Engisg approach the “erman schools 10 num ll ~* Reman, 
Inanch of science does not ?) the devotion of the mathematician, and value it would be vain to expect that technical instruction will 213. Lat 
and it rules almost supreme in meteorology. be universally accessible, and we can only hope for its gradual Pk tated 

This study asks to be recognised and provided for. llow * A paper read before the Social Science Association, Oct, 1, by Mr. B ns ut Bag 
much longer will the demand be disregarded ? Samuelson, M.P. ne tha 9 
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STyy introduction, availing ourselves of existing resources, with such becomes felt. Indeed, I am not sure that it does not already 
. Gk unprovemients as may be looked for under the stimulus of the | exist amongst the publications of the Irish National Board. The 

Y ES increasing interest evinced hy some of our great corporations, by | older children, those between the ages of ten and thirteen, 
“ OF | the parents themselves, and ronsequently by the Legislature. should receive instruction in Physical Geography, in the clements One important step in the right direction has lately becn of Trigonometry, and, from the age of eleven or twelve, in the 
discos taken :—Although the political chief is still a species of odd man | rudiments of Biology or of Physics, perhaps, in some excep- 
te tin whose duties oath sisee Sing ct Ballot Acts, the Weston tional cases, of both. More cannot he done for them in the 

i T ve S the Ga ; ment den _the Negotiation of Washington elementary school ; a few should be drafted into the secondary 
nine reaties, and Att have ke aes of literary instruction and | school; but the greater number would at the age of thirteen 

fond ty « uf Science ‘adi nistrate “cn p aced under the control of a single become full time-workers in the field, at the bench, or in the 
ig Permanent adm aa hnival mst ti include, besid factory ; possessing, however, as 18 now but rarely the case, the AM the hin of industrial mani ulation whi : for ude, Desides the | elementary instruction Tequired for taking advantage in their 
ing teac a exclude first dea wit lw hen or our Pe the emt leisure hours of the science classes which are to be found in 
a hy we may which ant ch Those ofa, iad tried an tS Poi almost every district of the United Kingdom. Ilow much may 

th en ve cntinn of those sciences and. ios re an to ind Y> | be done there is evident from the success of the Andersonian 
arte: t ope oses. I should place intl o 6 1€ “i, or Sah o iL "S- | University in your city, with its 1,400 students, to whose founder 
" nit (rat PUTPOSes. Pp te Hrst division such subjects belongs the honour of having been, more than a century ago, the 
t Cd as :— . ; originator of scientific instruction to the working classes, Chil- 
tin Pure Mathematics. Chemistry. Physical Geography, | dren thus taught from the commencement by such masters, when 

en Geometry. Physics, Biology. they afterwards receive instruction in science, would not be sub- 
hit he Theoretical Me- Geology. Astronomy, &c. ; jected to, and would revolt against, cram like that recorded in 
ad bg chanics. 

the Report of the Science and Art Department for the present 
itn and in the second—! 

year, in which Prof. Ramsay, the examiner in Geology, says that ; Ith tie | ‘Building Construction. Machine Construction, Met allurgy.¥ fapdidates ane if the OF last 2 car's aete m piace of last 
Ntotrs: & Naval Architecture, Chemical! and Manufac- Agriculture, &c, | Of tals year's, as ¥ {hey d P, f Cat nee y cramme th D, 
tine; §*° Applied Mechanics, turing Technology, ro a. Toe unation a and trol. Tk ore pcting mt th t 
Sch: 4 - ae i, ; yndali as examiner in Acoustics, ight, an cat, states that a 
Gemn Although this list is incomplete, it will be obvious that the field | good number of candidates in the advanced Stage “suppose that 
ite is too wide to be covered within the school period, even when | in order to damp the vibrations of a string it is needful to wet 
os the pupils remain at school to the age of adolescence ; bearing in | the string,” and ‘that a ship is the kind of vessel that would 
“time mind always that Instruction in technical subjects to the exclu- | usually be employed for containing air.” . 
‘tee sion of other branches of a liberal education would defeat its own Amongst other conspicuous examples of adult instruction in 
se object. Much more is this the case with children leaving school | science given to the class whose education has been received in 
N= between the ages of thirteen and sixteen, The choice of subjects | elementary schools I may name the lectures for working men of 
pes must vary with the age at which school instruction is to termi- | Owens College, numbering more than 600 students, under the 
We hate, and with the future career of the scholar. gratuitous tuition of the professors of that institution, and those 

the ons , _ Acondition precedent, however, to the possibility of technical | of the Miners’ Association of Cornwall and Devon, organised 
Ms instruction is a due provision of Science teachers. For these | some dozen years ago by Mr. Robert Hunt, F.R.S., Keeper of 
neti te we must look, in the main, as to elementary schools, to our Mining Records, whose teachers seek out the working miner in 
in pg training colleges, assisted by such institutions as the Science his village and make him familiar with the laws of the forces 
ho School of South Kensington, and as to secondary schools, to | and the Properties of the matter with which he is brought into 
ug | the Universities, and to institutions like King’s College, Uni- | contact in his daily work. But time is wanting to allude further 

. | versity College, and Owens College. The training colleges | to the subject of adult elementary instruction in science, nor 
mala: | should add a third year to their curriculum; instruction in will I enter into the question of science teaching in our great 
chia mathematics and in some of the other subjects which I have public schools, which has been inquired into by Mr. Norman 
mde | included in the rst division should be part of the obli- Lockyer, F.R.S., the secretary of the Royal Commission on 
ula gatory course; and no elementary school containing, for | Scientific Instruction, whose report will doubtless be forthcoming 
sy example, 100 children and upwards should, after a certain date, | before long. aga, ) receive the Parliamentary grant on results, unless it had a In secondary schools, assuming the existence of competent 
ela | teacher who had passed satisfactorily in Geometry, in Physical teachers, and that they retain their scholars from the age of 

_,| Geography, and in Physics or in Biology. A man thus quali- | eight or nine to sixteen or seventeen—I should commence, as 
rem | fied, having become familiar with the method of science, could, | in. the elementary school, with lessons in drawing and on 
you} ifhe chose, afterwards acquire other theoretical subjects as well | familiar objects, and in Physical Geography ; and introduce 
ete | as those of application, included in the second division ; for Mathematics, beginning with Geometry at the age of eleven or 
Lae instance, machine construction, chemical technology, or agricul- | twelve, continuing it until the pupil leaves school ; systematic 
doe fure—availing himself for that purpose, as to the first class of | instruction in the elements of natural science might begin at the 
get | subjects, of the annual courses tor elementary teachers at South age of ten to eleven with Natural History, including Geology ; 
don Kensington, or of any other means of instruction which may be | and the six years until the pupil leaves at the age of sixteen or 
he | within his reach. But if he stopped short at the limited’ but | seventeen could be made readily to include successively the 
sam | exact instruction in theoretical science which I suppose him to elements of that science and of Physics and Chemistry. “With 
pnt | have obtained in the training college, he would be infinitely | the exception perhaps of applied mechanics, it would not in 
wT better qualified as a teacher than if during that course he had my opinion be possible to include the applied sciences, but the 
oo taken Up a greater range of subjects superticially. Whether he teacher would illustrate his instruction by practical applications, 
tal Tbe competent to teach many subjects or not, the children of | Work in the laboratory is a necessity if a thorough appreciation 
rot y the elementary schools whom he is to instruct have not time to | in kind, however limited in extent, of natural science is to he 
_ acquire more than the rudiments of one or two theoretical | acquired ; but the experience of the Rev. W Tuckwell, of the 
fast sciences, At the same time an elementary teacher, who is College School at Taunton, communicated to the British Aso. 
al qualified to give instruction in the applied Sciences, will find Clation, and of others, shows that a school laboratory need nor 

cas employment in adult classes, such as thuse in connection with | cost more than 200/. to 400/, ent F the Science and Art Department. 
Only in those cases where school education jx continued to the 

hot “Assuming, then, that every elementary school for 100 pupils | age of eighteen or nineteen years would it be desirable to ints. 
as A and upwards, which would include the principal village schools, | duce such subjects as building, or machine construction, or 
uth had a master or assistant qualified in science, the course of such | chemical technology. In all other cases more real progress 
(8 school should include, for all the chi'dren, linear drawing and | would be made by devoting all the available time to theoretic al 
iF lessons on common objects which would be illustrated by locally | science. ‘The scholar who enters into active life as an apprentice 

accessible specimens ; [the ordinary reading-book should also at the age of sixteen or Seventeen, would see in the workshop 
ps déscribe in familiar language the phenomena of nature. Those | the application of the principles which he would have learnt at 
i who are acquainted with the admirable text-books on Elemen- school, and, if diligent, he would) find Opportunities of further 
io . ry Science of Prof. Balfour Stewart, Dr. Roscoe, and others, study in adult classes, in factories, and in tert-books on special 
y8 ff “@bnot doubt that the task of compiling such a reading-book will | subjects. For instiuction in the entire range of theoretical ard 

be undertalen by competent han's, as svon as the want of it applicd science ic would be Necessity that the cider ould
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continue the course, commenced during the school aye, at the | final result is to increase the dimensions of the orbit ; (3), it is 
University or at a Polytechnic Institution such as there is now | shown that at the distance at which comets’ tails commence to 
some hope that the Science School at South Kensington may | be seen, the rays of the sun would not produce an appreciable 
become. elevation of temperature in a highly rarefied substance.—On the : 

Although I have excluded instruction in technical mani pu comparative chemical composition of the different parts of the 
lation from the subject of this paper, I think it right to add that | vine when healthy and when attacked by Phylloxera, by M. i 
the students of King’s College and of King’s College School | Boutin.—Experiments made at Cognac on phylloxerised vines 
save much time and drudgery during their pupilage by the prac- | with the coal-tar recommended by M. Petit, by M. P. Mouille- . 
tical skill acquired in the workshops attached to the College, and fert.—Experiments made at Montpelier with the same substance, | 
that according to competent observers like Mr. Nussey, of | by M. Alph. Rommier.—Observations on the points gained by 
Leeds, the artisans of Elberfeldt, Crefeld, and other continental | science concerning the known species of the genus Phylloxera ; a rr 
towns derive great advantage from the schools of design and | letter from M. Signoret to the perpetual secretary. — Observations ; 
so-called weaving schools, concerning the recent communication of M. Balbiani on the ° 

Ishould not full my duty if I were toconclude this paper without | different known species of the genus Phylloxera, by M. Lich- Wl 
acknowledging, though noalarmistin regard toforeigncompetition, | tenstein,—Trial of infection of a healthy vine by putting  ; 
that other nations, less energetic, less rich in accumulated capital | Pryl/oxera in contact with its roots, by M. Delorme.— 
and practical experience, and without the advantage of our great | On the means proposed to check the propagation of Phy/- ae 
mineral resources, are, thanks in a great measure to their superior | Joxera, the method of uprooting in particular, by M. P. 3 
technical training, making relatively greater advances than our- | Naudin.—Experiments on a method of treatment of phyl- iw 
selves in many branches of industry, and that the conviction of | loxerised vines, by the sap of a Euphorbia, by M. L. 
the necessity for such training has not arisen amongst ourselves | Balme.—On the appearance of P4%yl/oxera in the canton of " 
a day too soon. Happily it has arisen, and in the most desirable | Geneva, and on different curative measures proposed, by M. om 
quarters. Manchester, by the judicious enlargement of Owens | E. Ador.—The Minister of Foreign Affairs transmitted further 3 
College, to which its merchants and manufacturers have quite | details of the recent eruption of Etna.—M. Dumas announced’ «, 
recently contributed a sum approaching 200,000/. ; Yorkshire, | that the news received from the first four Transit of Venus expe- — =. 
by the establishment of the College of Science at Leeds, to | ditions was satisfactory on all points.—On the pretended Saharan ™ 
which secondary schools of science are to be affiliated; the | Sea, by M. A. Pome].—Observations on the ancient central sea = & 
Company of Clothworkers, by the foundation of scholarships, | of the Tuniso-Algerian Sahara, by M. Virlet d’Aoust—On yy 
and the endowment of a chair of textile technology in the York- | the theory of curves in space of dimensions, by M. C. - 
shire College ; the University of Durham, and the coal-owners | Jordan.—Electro-diapason of variable period, by M. E. Mer- ~~ 
and manufacturers of the North of England, by their joint foun- | cadier.—Electro-spectral tube, or ‘‘fulzurator,” for the obser- Ix 

dation of the School of Science at Newcastle ; Oxford, by its | vation of the spectra of metallic solutions, by MM. B. Delachanal == 
patronage of the College to be established at Bristol ; and the | and A. Mermet.—Note on supersaturation, by M. Lecoq de ~, 
Company of Merchant Adventurers, by the aid which it is giving | Boisbaudran.—On the action of bromine on certain alcohols, by o 
to the Trade School of the same city --are not only directly pro- | M. E. Hardy.—Note on the projuction ot oxamic acid bythe =- 
moting the higher technical instruction amongst the populations | oxidation of glycocol, by M. R. Engel.—Action of heat on <= 
in which their work is done, but will furnish competent teachers | diphenylmethane and phenyl-toluene ; on the products of the -. 
to the elementary and secondary schools of their own and other | reduction of benzophenoae, by M. Ph. Barbier.—Curious asso- 
localities. I think there is no fear that a work of such national | ciation of garnet, idiocrase and datholite, by M. J. Lawrence — 
importance once so actively begun will suffer any relapse ; but it | Smith.—Balloon meteorological observations, by M.G. Tissandier, <2 
will be in the power of this Association to promote by discussion | —Note on the spectroscopic observations made during the ~~ 
and advice its intelligent and economical organisation. balloon ascent of Sept. 24, for studying variations in the exten- “a 

| ion of the colours of the spectrum, by M. W. de Fonvielle— ~~ 
| “On the feeble influence which diluvian waters have exercisedon -= 

SOCIETIES AND ACADEMIES the formation of the valleys of the Paris basin, by M. E. Robert. = == 

PARIS a —eeeesS=~E 

Academy of Sciences, Oct. 5.—M. Bertrand in the chair. — 

—The following papers were read :—Researches on the condi- B . BOOKS RECEIVED oo. ~. 

tions of resistance in cylindrical boilers, by M. H. Resal.—On | 4, RITISH’— Synopsis of an Arrangement 0 Invertebrate Animal mals in the Free ~* 
. oo . useum of Liverpool, with Introduction by Rev. H.R. Hig; (Marples). eae 

the exact values of the anvles in the crystals of titaniferous iron, | Babington’s Manual of British Botany. 7th edit. (Van Voorst}. Mineralogy : ate 

by M. N. de Kokscharow. —Report on the machine for freezing Frank Rutley, F.G.S. (T. Murby).—The Sanitary Condition of Oxfordshire: 3 

by the evaporation of methylic ether, invented by M. Ch, Tellier ; Oe Bee Kee es ee earn orpurd} Taumrsuts Report x 

and on the preservation of meat in the air, cooled bythis apparatus, | graphic Guide Book: Stillman (Smith, C.D.).—The Principles of Modem > 
by the Commisstoners, MM. Milne-Edwards, Peligot, and Bouley. | Pantheistic and Atheistic Philosophy: C. A. Row (Hardwicke).—Micro- ~ 
—On the temperature of the sun, by M. J. Violle. The author | graphic Dictionary. Parts xiii. and xiv.: Griffith and Henfrey (Van Voorst). 9 2 =r 

t i ation a? — at = ~ at, and from KD starts with the fundamental equat 2 : CONTENTS Pace 3 

determinations of the intensity of solar radiation assigns the | Tus Universitigs Commission Rerort,I. . . to. 5 te 

value 1550° to what he calls the effective temperature of the sun. | MergorovocicaL ReForM. By Prof. Batrour Stewart, F.RS. 476 _ 

The true mean temperature of the surface of the sun is estimated VAN DER WAALS | ON THE Continuity OF THE Gaszous AND Liquip a 

at 2,000°,—Note on magnetism, by M. J. M. Gangain, a con- Lurrans To eg rof. J. CLERK- AXWELL, F.R.S. 477 3 

tinuation of former researches.—Seventh note on the conductivity An Anagram.—WestT ... . 48> Iq 

of ligneous bodies, and of other substances which are bad con- yvianulactured Anicles."—C. J.Mowro 43: 7 

ductors, by M. Th, du Moncel.-—Experimental researches on ollege of Science.—R. Rev to . . S. 

explosive substances, by MM. Roux and Sarran.—On a register On ae ,P rocess of Tone-making m Organ-pipes.— HERMANN 48x 

giving continuous indications for ine determination of the jaw ot Can Land-crabs Live under Water ?— Prof. J MARSHALL, F.R.S. 482 ae 

variation of pressures produced by the gases of gunpowder, Dy right Meteors —Henry H. Hicoixs ; A. Bat soe 4200 

M. Rie ).—-On the synthesis of purpurine, and of some analogous Fa ewone ae J. Romanas (W7sth Liiustrations); Joun 3 = 

colouring matters, by M. A. Rosenstiehl.—New observations The Cry of the Frog. —F. BADEN BENGER 3308 

on the chemical composition of the waters of Bagncres-de- ‘The Edible Frog.—Samt. H. Mittge =. 5 - es 4830, 

Luchon, by M, I. filhol.—Method of determination of copper by SO eae, CURRENTS IN THE Nortx Paciric Ocean (With ye 

means of titrated liquids, by M, Pr. Lagrange. --Comparative and | nNarceaL Hisrory Norgs prom SOUTH AFRICA. 436 . 

critical examination of the hypotheses which have been advanced to jurenins Wyatan, M.Dut we 47.0 Ss 

explain the figure of comets and the acceleration of their motion, HE TURMS IN NATURAL SCIENCES AT CAMBRIDGE ase Ro 

by M. HE. Champion, The author attempts to show in this Ow tHe Necessity ror PLACING Pxysicat METEOROLOGY ON A 4 2 
memoir : (1) that a force directed along the radius vector develops | ~ Rationat Basis, By Lieut.-Col. Strancs, FR S. . 499 ty 
in the two opposite parts of an elliptical orbit separated: by the Is witar Way AND AT WHAT STAGE CAN Te HNICAL INSTRUCTION . 

mayor avis, two tanpential components of contrary signs, of which By Mr. yXSROBUCED INTO OUR Sysrem oF NATIONAL EpucaTion. oa x 

the cllecta are exactly compensating ; (2), that the force gives coctwrias AND ACADEMIES ~ 4a aR 
rise tu a third Component opposed to gravitation, of which the | Booxs Rucuiven "5 494 Rie
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