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| up with the light of the chromosphere, give us a 

THURSDAY, JANUARY 19, 1871 | sort of continuous spectrum, with the hydrogen bright 

enn nS nO EE lines superposed upon it; in other words, that as the eye 

| perceives a bright, irregular region or glare around the un- 

THE MEDITERRANEAN ECLIPSE, 1870 | eclipsed sun, an effect due to our atmosphere, so also the 

. . . . | eye might perceive a bright, irregular region or glare 

cree in Sicily, cloud in Spain, cloud in Africa. | round the zxeclipsed chromosphere during eclipses, due 

Such at first sight might seem to be the only result | also to our atmosphere. 

of all the observations made on the eclipsed sun of 1870; ' OG. word here about the Chromosphere, the name J 

such the reception given by Nature to those who wooed | have given to the bright-line-giving region outside the 

her as she had never been wooed before, who approached | photosphere. It has long been clear that the spectroscopic 

her full of the rarest gifts which Science has placed at | method of observing it when the sun is not eclipsed is not 

man’s disposal. : totally effective ; that is to say, that we only see a per- 

But, after all, has the oracle been silent? I think not. | centage of it—perhaps only a rela ‘ively small per-centage— 

Dare we, however, say that the great problem of the ' but the glowing prominences, that is, those in which there 

Corona, that one among the many still outstanding diffi- | is no evidence of the rapid motion of ejection from the 

culties which the eclipse was invoked to settle, is settled ? ! sun, the ejection taking place at all angles from the line 

This, perhaps, would be saying too much, but still, | | of sight, afford evidence that there is probably a layer of 

think, a step in advance has been made. The oracle has | cooler hydrogen susceptible of being rendered visible 

spoken darkly perhaps, but it fas spoken. | above the ordinary level. Now as these prominences may 

Let me endeavour to put the question as it stood a few | ). ¢” high, it is not unreasonable to suppose that the chro- 
weeks ago as briefly as possible. | mosphere may even extend to that distance, or even a 

Beginning the story some few years back we find the : litde beyond it.* 

corona, ahalo of white light round the moon, with a height | Hence it was that in the Instructions to Observers, 

sometimes represented as equal to the moon’s diameter, | drawn up by Professor Stokes and myself, and approved 

sometimes more, sometimes less, with a border 4 discrétion, | by the Organising Committee for this 1870 Eclipse, it is 

—-so much did the drawiags vary—regarded as the solar | stated that— 

atmosphere. ; | “The PRINCIPAL OBJECT to be obtained is to deter- 

Some thought the red prominences to be mountains, | mine whether it is possible to differentiate the outer 

other observers called them clouds. layers of irregular outline and the streamers (of the 

The polariscope was brought up with a view of de- | corona) from a stratum, say some 5’ or 6’ high, round the 

termining whether the corona shone by reflected light or | sun, which may possibly be the limit of the gaseous en- 

not. The result of this new method of observation was | yelopes above the photosphere.” 

doubtful. | The spectroscopic observers, therefore, were enjoined— 

In the Indian eclipse of 1868 M. Janssen, by means of; «a. “To determine the actual height of the chromo- 

the spectroscope, still another aid, determined that the | sphere as seen with an eclipsed sun; that is, when the 

prominences were masses of hydrogen gas, but there was | atmospheric illumination, the effect of which is doubtless 

no final word about the coruna. Major Tennant observed | only partially got rid of by the Janssen-Lockyer method, 

that its spectrum was continuous. Laterin the same year | js removed. If the method were totally effective, the C 

Dr. Frankland and myself approximately determined the | line, the line of high temperature, should hardly increase 

pressure of the prominence gases by means of the new | in height ; but there can be little doubt that the method 
method and laboratory experiments, and at once stated | is not totally effective, so the increase in height should 

our conviction that the extensive corona which had been | be carefully noted.” 

depicted and represented by Kirchhoff and others to be 6. “ To determine if there exists cooler hydrogen above 

the solar atmosphere must be something else. This | and around the vividly incandescent layers and pro- 

was our idea. I cannot quote our words, for I am | minences.” 

writing in Venice and have no copies of our paper And the polarisers— 

with me. “To examine a detached and selected part of the 

In the American Eclipse of 1269 the problem was | corona about 6’ from the limb of the sun, and say about 

advanced considerably, perhaps even more considerably 8’ in diameter.” 

than we can yet form an idea of, writing as we must * Here is what I wrote on this point a year ago :—‘‘ I next come to the 
still do doubtfully. I do not refer to the drawings, for | obliterating effect of the illuminat’on of our atmosphere on the spectrum 

they varied considerably, but to the observation that the | Tener than one could have wished, but hardly more deciced 
light of the outer corona, like that of the prominences, than I had anticipated. Professor Winlock’s evidence on this point, in a 

. etter to myself, is as follows :—‘ I examined the principal protuberance be- 
gave a bright-line spectrum. But as at least some of the fore, during, and after totality. I saw three lines (C, near D, and F) before 

observers gave positions doubtfully, “near C” and “near | and ater soigiy, and deven duriog ttl er et 
‘E,” I thought that the explanation was still possible which | with two flint prisms and 7 inches aperture. Professor Young, with five 

. eos : : prisms of 45° and 4 inches aperture, found the same result in the part of the 
regarded the corona as of terrestrial origin ; that is, which | spectrum he was exam'ning at the end -fthe totality He writes :—‘I had 

assumed it to be an appearance due to the presence of | Js) comlcted the mesurement ofp near Cl was nea 
hght in our own atmosphere. The problem was one of | minute in resuming its usual faintness.” These ob:ervations I consider 

Ls among the most important ones mide during the eclipse ; for they show most 

such difficulty that there seemed a possibility that, by unmistakeablv that, as I have already reported 10 the Secretary of the 

some unexplained cause, some of the solar hght might Po commiting an EEN large aerares red Terenas ths 

be diffused and beat out of its course, and then, mixing | (Proc, R. S. 1870, p. 181.) 
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Having got so far, it may be here stated that of the | 6’ high round the moon, which almost all observers have 

three means of attack, namely, the spectroscope, the | seen alike; and then we have light beyond which some 
polariscope and telescope, and naked eye observations, | observers have seen of one shape and some of another, 

the spectroscopic method, under certain circumstances, | now stellate with many rays, now stellate with few, now 

might have been by far the most doubtful, the polariscope | absolutely at rest, now revolving rapidly. 
method coming next. This I think to be the key-note of all the observations 

With regard to the spectroscopic observations, if we | with which I have become acquainted. I need scarcely 

assume that no light whatever is received by and from | say that it is exactly what had been predicted. 
our own atmosphere, the observatiors would be easily First among the fortunate ones who observed the 

translated. A pure continuous spectrum would revea! to | corona with the telescope was Prof. Watson, of Ann 

us solid or liquid matter in the circumsolar regions ; a | Arbor, who took up his station at Carlentini, and appears 

spectrum continuous or not containing bright lines would | to have been the best favoured among the Sicilian ob- 
give us gases or vapours; the ordinary solar spectrum, | servers. From his account I gather that there was an 
with its dark lines, would indicate matter incapable of | almost perfect se// around the sun about 5” high, and that 

radiation itself, and therefore cool, reflecting to us ordi- | outside this shell were less definite rays. What he was 

nary sunlight. It is clear that the problem would be | particularly struck with was this, that, as seen in the 
complicated if circumsolar matter both reflected sun light | telescope, the rayed portion was most developed over the 
and sent us its own ; and still more so if we allow that | prominences, and,as I gathered from him in one case, 
the coronal light may be partly contributed from reflections | the rayed portion was absent as if a veil had been 

and refractions in our own atmosphere. Then we have | removed; so that he, at all events, is strongly impressed 

to consider whether the light thus contributed may pos- | with the idea that the shell represented a true solar ap- 
sibly be due to the photosphere or to the prominences, | pendage, and that the rayed structure was due to our own 

and we are landed in a maze of difficulties which need | atmosphere. , 
not be discussed here. Next comes Mr. Brett, who, although he was not so 

The system of sketching introduced for this eclipse is | fortunate, still was enabled to see and place on record 
at once so simple and final that the only wonder is it has | some most interesting features, including the whole out- 

not been introduced before. The corona must be either | line of the corona and even some of the protuberances. 
solar, atmospheric, or subjective, that is, more or less built | He also, as I am informed, saw the rayed portion of the 
up in the observer’s eye, this more or less depending | corona most developed above the protuberances, the out- 
ceteris paribus upon the brilliancy of the undoubted solar | line of the interior portion being visible, though not so 
portion. If at all stations, the stations being as wide apart | strongly marked as in the case of Prof. Watson’s drawing, 
as they have been this time, the drawings are similar, then | in consequence of less favourable atmospheric conditions. 
the corona would be undoubtedly cosmical ; if dissimilar, | I am thankful to say that the weather at Syracuse enabled 

then it would either be terrestrial or subjective: and this | Mr. Brothers to obtain some admirable photographs, 
point could and would have been settled this time, if the | which I have not yet seen. These are among the most 

weather had permitted, by arranging the observers 2 Zacrs, | important results of the Expedition. 

that is, dealing with two observers in each place instead Next I must mention Prof. Peirce, the head of one of 

of a single one, and so obtaining the eye-variation. the American parties, who observed two miles north of 

This being premised, what is the result of the very few | Catania, at a private casino of the Marchese Sangiuliano. 

observations, comparatively speaking, which have been | I believe that he also saw the shell, but of this I am not 

made?. Before I attempt to give any idea of my answer | absolutely certain ; but he distinctly observed that the 

to this question, it is only fair to myself to state that my | outer corona over the prominences was rosy red, although 

only sources of information, up to the present time, have | he did not see the prominences himself. A more beau- 

been conversations with some of the American members | tiful proof of the terrestrial nature of this portion of the 
of the Sicilian expedition, a brief telegram from the mem- | corona it would be difficult to imagine: for, of course, at 

bers of the English party at Agosta, the Rev. S.J. Perry’s | the sun, the hydrogen, which thus tinged it, is incapable 

communication to the Daz/y News of the 2nd instant, and | of colouring anything, as its own light is absorbed by the 

an inspection of some drawings made by the officers of | transcendent brilliancy of the photosphere; while nothing 

H.M. ships off Aci Reale. At Catania we saw a portion | would be more natural than to suppose that the light, 

of the corona for 14 seconds through a cloud, and that | which, in its own atmosphere, should strongly tinge any- 

was all; and the day after the eclipse, before the more | thing radially illuminated, should be that of the promi- 

fortunate members of my party returned, it became my | nences. | 

duty to proceed to Malta in H.M.S. Lord Warden to But the strongest proof of the variability of the outer 

attend the court-martial on the officers and crew of the | portion and of the constancy of the inner portion is 

beautiful, but unfortunate, Psyche, in which we had been | afforded by the observations made on board the small 

wrecked on the 15th ult., and the weather in the Medi- | fleet attempting to save the Pysche off Aci Reale, where 

terranean has been so bad that it was impossible to leave | the eclipse was observed in unclouded splendour. Here 

Malta in time to rejoin the expedition before they left | were the ironclads Lord Warden, Caledonia, and Royal 

for England. Of detailed information, therefore, I have | Oas, and the tugs Weasel and Hearty, besides the Italian 

none. gunboat Plediscito, all within a stone’s throw of each 

In the first place, then, I submit that the fact that the | other. Inall the drawings, and many have been received, 

corona is a compound phenomena comes out in an un- | we have a ring 5’ or thereabouts, while the outer portion 

mistakable way. We have first of all a ring some §’ or | is as variable as may be. Onthe same deck, that namely.
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of the flag-ship, Lord Warden, two drawings were | Now, if 4 (not B) was intended here we have sub-incan- 
made, one by Captain Brandreth, and the other by Dr. | descent hydrogen mixed with the green-line-giving-sub- 

Macdonald, F.R.S., in which the variation is so strong | stance, which may probablybe a new element with a 

that one would feel inclined to acquit the atmosphere of | vapour density less than hydrogen. 

any participation in the matter, and to relegate the whole So that roughly we might regard the chromosphere to be 
outer corona to subjectivity alone, did not Mr. Brothers’s | built up of the following layers, which are in the orders 

admirable photographs show both phenomena, as I am | of vapour density in the case of known elements :— 
told they do. Dr. Macdonald saw eight rays arranged X’(newelement) . . . . . Greencoronal line 
with perfect symmetry ; Captain Brandreth saw only two ( Sub-incandescent F 
elliptical hoops crossing each other at right angles. Hydrogen Incandescent C, F, near G. h 

Captain Cochran, of the Caledonia, besides the ring, X(newelement) ..... Near D , 
saw a complicated stellate figure, the rays of nearly equal M ‘ 6 and lines in blue 
length, while Mr. Dexter, at sea between Catania and agmesium ses and violet 
Syracuse, saw, besides the ring, only oxe ray of inordinate Sodium. ........ D 

length. Barium. ..... . . . Several lines 
So much for the drawings. I think that if the records ( Several lines, in- 

of former eclipses be now examined, especially Mr. Car- Iron, &e, 1 we ee f cluding E 

rington’s drawing of the eclipse of 1851, and compared The foregoing table excludes naturally the substance 
with the others taken at the same time, additional evidence | or substances which give bright lines in the solar spectrum, 

_ will be gathered in favour of the compound nature of the | which are at times visible in the spectrum of the chromo- 
corona, which, on the evidence now before me, I consider | sphere. 1 have ventured to suggest that the substance 
the great teaching of the present eclipse. Our experience | which gives the line in the green is a new element, because 
in Sicily seems-to be similar to that of the Spanish ob- | invariably I have found that in solar storms the chromo- 
servers, for Mr. Perry writes that “some observed two | spheric layers are thrown up in the order of vapour 
curved rays,” while the rapid degradation of light occurred | density, and because all the heavier vapours are at or 

at one-fifth of a solar diameter, but, so far as I know, no | below the level of the photosphere itself. 
one in Sicily was favoured with a view of the dark intervals With regard to the question of polarisation, the parties 
which were observed in Spain. in Sicily obtained evidence that the corona was radially 

There is a strange and most interesting discordance | polarised, though Professors Harkness and Eastman 
between some of the spectroscopic observations made in | obtained a result which they explain differently. Mr. 
Sicily and Spain. At Agosta, where the totality was well | Ranyard, at Villamonda, and Mr. Peirce, jun., north of 
visible for ten seconds, Mr. Burton detected a green line | Catania, obtained identical results in favour of strong 

near E, with a tangential slit (distance from moon not | polarisation. Hence the solar corona, accepting these 

stated). This line, which was also seen by the Italian | observations, not only radiates, but reflects solar light to 

observers, is doubtless the one recorded last year by the | us. A careful consideration of this fact, taken in connec- 
American astronomers, but in Spain Mr. Perry states | tion with the possible addition of a, so to speak, terrestrial 

that bright lines at C near D, 6 (or E) and F were | corona to its light, may enable us to account for some of 
observed 8’ away from the sun. At Syracuse Prof. | the observations, both polariscopic and spectroscopic, 
Harkness, whose telescope was moved into the various | which do not at first appear to harmonise with those to 
positions by Captain Tupman, R.M.A., found the green | which I have referred, notably those which give a pure 
line in all parts of the corona, so far as about ro’ from | continuous spectrum to the corona, and which state that 
the sun, and at one point thought he detected two green | its light is only slightly polarised. 
lines, less refrangible than it ; but at several places he saw From what has preceded, then, we seem justified in 
a complete hydrogen spectrum (including C), which he | suggesting as working hypotheses the following, which, 
attributed to prominences, until he was informed by | however, more accurate information may alter, and which 
Captain Tupman that there was no prominence near the | I offer as suggestions only, dzen entendu. 
slit. More proofs of the terrestrial nature of this portion 1. The Solar Chromosphere extends some 5’ or 6’ from 
of the corona, I think, taken in connection with the fact | the sun (Watson and others), its last layers consisting of 
that ¢he dark moon gave identically the same spectrum. | cool hydrogen (Mr. Abbay), and possibly a new element 

It would appear that there was so much atmospheric | with a green line in its spectrum (Young, Burton, and 
reflection in Spain, and here and there at Syracuse, that |} others); which line, if it be identical with the auroral line 
the true coronal spectrum with its line near E, the | as stated by Gould, may possibly be present in the higher 
existence of which we must now accept as established | regions of our own atmosphere. 
beyond all question, was partially masked by the promi- 2. Outside this stratum the rays, &c., are for the most 
nence spectrum with its usual well-known lines. There is | part due partly to our own atmosphere, partly to our eyes, 

one passage in Mr, Perry’s interesting letter in which, if | for their shape varies ; they are seen by some at rest, by 
there be a misprint, as I suspect there is, an observation | others in motion, and their spectrum is the same as that 
of great importance is recorded. It runs, “Mr. Abbay, | of the dark moon (Maclear). 

observing at Keres with a spectroscope of 2 prisms of 45° 3. The white light of the chromosphere above the 
belonging to Professor Young, saw the bright lines C, D, | prominences, as seen in an eclipse, is due to its strong 
F ; and afterwards F and a line rather more bright than | reflection of solar light, as shown by the polariscopic ob- 
F on the less refrangible side of B, C not noticed then,” | servations (Ranyard, Peirce, jun., Ladd).
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4. The rosy tinge of the corona proper, that is of the | were present. M. Perrault regards one of the small: st of the 

region more than 5’ or 6’ from the sun, is due to our | cutting instruments, a little triangular celt, as a religious 

atmosphere containing light which comes from both the | emblem, but it seems more probable that it was used asa 

higher and lower strata of the chromosphere (Peirce, sen., | hand-tool, like a chisel, of one of which the sharpened 

Maclear, Abbay). end was also found. 
Venice, Jan. 9 J. NORMAN LOCKYER The arrow-heads of flint, twenty-three in number, pre- 

sent a variety of forms, leaf-shaped, triangular, lozenge- 

| shaped, and tanged, the latter both with and without barbs, 
4 HEARTH OF THE POLISHED STONE AGE | Their general aspect is such as might have been expected 

. 4, from the locality, most of the forms occurring also in Swit- 

Note sur un Foyer de PAge de la Pierre polie découvert | jjand, There are, however, one or two shaped like small 
au Camp de Chassey en Septembre, 1869. Par Ernest | hatchets, with a broad sharp base, formed by the original 
P errault. 1870, 4to. Pp.32,and8 plates. (Chalon sur | oace of the flake from which they were made, and rounded 
Saéne, L. Landa. London : Williams and Norgate-) | oy truncated at the other end. It is stated that this sharp 

()* the summit of a steep hill between the valley of | edge was intended for insertion in the wood, but more 
the Bas Roches and that of the Dheune, over- | probably it was the other end that was thus secured, and 

looking the immense plain of the Sadne and commanding | the arrows were, so to speak, chisel-pointed, like the flint- 
a view of the Jura, the Alps, and the mountains of the | tipped arrows which survived in use, probably for fowling 

Maconnais and the Morvan, and surrounded by numerous | purposes, after metals became known to the ancient 
other camps, is the camp of Chassey, which occupies | Egyptians. Similar arrow-heads, if such they be, have 
an area of about 800 yards in length by a breadth vary- | been found in considerable numbers in Sweden, anda 

ing from about 100 to 200 yards. So commanding and | fewin Denmark, as well as in some other parts of France. 
important a spot was not only taken possession of by the | It seems by no means impossible that some of the sharp- 

Romans for a castel/um and by the Gauls for an ofpidum, | based instruments from the Yorkshire Wolds may have 

but was also occupied in prehistoric times. Several col- | served a similar purpose. 

lections of antiquities belonging to different periods have The mealing stones consist of a large block, usually 
been formed upon the spot, but it was reserved for M. | of hard sandstone or porphyry, and a smaller stone as 

Perrault to make the interesting discovery which he has | muller, and are of the same character as those still in use 

recorded in so simple yet so complete a manner in the | in Central Africa. They must have been gradually eaten 

pages now before us. A terrace, sheltered by rocks from | together with the flour they produced, and no doubt tended 

the north and east winds and facing the morning sun, | to promote that wearing away of the crown of the teeth 

seemed to him well adapted for early habitations, while a | so common in ancient times. None of the grain has been 

depression in the ground in front proved, on examination, | found, but probably most of the cereals known to the old 

to contain the remains of a large hearth, or it might be | Swiss Lake dwellers were also known at Chassey. 

termed kitchen, and here he instituted excavations. The objects in bone and horn are almost identical with 

Beneath a few inches of soil he found a bed rather more | those from the earlier Swiss Lake dwellings, and consist 
than two feet in thickness, made up of ashes, bones, and | of the sockets already mentioned, awls, chisels, &c. The 

pottery, and containing numerous instruments of various | pottery, which is extremely fragmentary, is much of the 

kinds. The whole reposed on a platform of rough slabs | same character as the Swiss. It has been ornamented 

of stone, blackened like the soil beneath them by the | both by punctured dots and by a sort of pillar moulding 

action of fire. Nota trace of metal was discovered, and in | as well as by incised lines. In one instance there seems 

describing the objects found, M. Perrault divides them into | to have been an attempt to represent the outline of a boar 

(1) instruments of stone, (2) those of bone, and (3) pottery. | by lines scratched in the clay when still moist. In another, 

Exclusive of fragments some 150 stone instruments | the ornament consists of bands of triangles alternately 

were found, consisting for the most part of hatchets, | cross-hatched and plain, a style more in accordance with 

arrow-heads, flakes, borers, scrapers, hammers, mealing | the bronze age than with that of stone. Most of the pottery 

stones, and polishing stones. No less than eight per- | seems to have been adapted for suspension. The number 

fect stone hatchets were found, as well as fourteen broken, | of small ears or handles foundexceeded 200, A few spindle- 

and of those that were uninjured two were still mounted | whorls and beads were also found, but the most curious 

in stag’s-horn sockets, similar to those with which the | objects are the spoons, exactly similar in form to those of 

discoveries in the Swiss Lake dwellings have made us so | wood in common use in our kitchens at the present day, 

well acquainted. but formed of clay. It is true that several wooden ladles 

Only two are of flint, and one of fibrolite, the others | and at least one earthenware spoon were found in the set- 

being of chloromelanite, serpentine basalt, and diorite. | tlement of Robenhausen, but one can hardly repress a 

They seem to have been formed from pebbles brought | feeling of surprise at finding the spoon so fully and com- 

down by the Saéne, and it is interesting to observe that the | pletely developed among a people apparently unacquainted 

same process of manufacture was in use in this part of | with the use of metal, though it is true that they appear to 

Burgundy as in Switzerland, the splitting of the pebbles | have had the materials for porridge at their command, 

into the required form having been partly effected by In concluding this short notice of a valuable contribution 

sawing. That some of the spare hours of those who | to prehistoric archzology, a regret must be expressed that 

frequented the hearth were employed in preparing their | the animal remains discovered in the refuse heap have 

hatchets is proved by thelarge number of grinding or polish- | not, apparently, as yet been submitted to proper scientific 

ing stones, of which, counting fragments, upwards of sixty | examination, so as to determine the species, and which of
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them were domesticated, though some human remains | liquid had expanded under the influence of the high temperature 

from neighbouring tumuli and interments are reported | to which it had been exposed. 
on by Dr. Pruner-Bey. The animals whose bones oc- T he cylinders containing the immersed tubes were now main- 

curred are described as ox (possibly domesticated), pig, tained at a temperature from 60° to 75" F., and were exposed to 

stag, sheep, goat, and horse, which is rare. The bones bright diffused daylight, and sometimes to sunlight, for a period 

are not always broken, and the vertebra occasionally of more than five months. . . 
d in juxtaposition, as if meat at times had been The liquid in all the tubes became more or less turbid, and in 

occurre J P a . . some cases a small quantity of a light flocculent precipitate sub- 

extremely abundant. There 1s no mention of any remains sided to the bottom. On the 24th of December last two of the 

or traces of dogs, and this condition of the bones Se€€MS | tubes, which exhibited the greatest turbidity, were selected for 

to afford an argument in favour of their absence, which, | examination (one of them had been immersed in concentrated 

if established, would be a remarkable fact. Some teeth sulphuric acid, the other in the solution of carbolic acid). The 

of reindeer are mentioned as having been found on the | vacuum was unimpaired, and the liquid in the interior formed a 

plateau, and it would be of great interest to ascertain their | good water hammer. These tubes were opened in the presence 

relation to the other remains. Let us trust that ere long | of Prof. Huxley and Mr. Busk, and we submitted their contents 

there may again be a season in France when a though | toa searching microscopical examination with powers varying 

may fairly be bestowed on other camps and other earth- from 4th to #yth. Especially was the flocculent sediment in the 

works than those on which attention is now so unfortu- tubes subjected to careful inspection. So far as the optical 

nately concentrated. J. E. appearances presented by the sediment ZO, they may be appro- 

priately described in the terms which Dr. Bastian applied to the 

SS uaaa_ | matter found by him in a solution of like composition and simi- 

SPONTANEOUS GENERATION arly treated (see NATURE, July 7, 1870, p. 200). “<A number 

HAVE repeatedly subjected various solutions for Dr. Bastian “ little igure-of-eight particles, each of whic h was avev0 m 

] to a temperature of 150° to 156° C. in sealed vacuous tubes, hee woat i hove act! 4 me even te Thee where 

in order that he might afterwards submit them to a microscopical of the pellicle ee ne up of large "irregular ., Piette 

search for living organisms. The result of this search led him refractive protein-looking particles «mbe dded in , t g , 

to conclude that living organisms had been generated from | «1 ji, pire L TI S Pal 1 3 trapsparen 

non-organised matter, whilst Professor Huxley, who examined J ‘ x . ae te “os © ae es were most varied in size and 

the contents of one of the tubes, considered that no such conclu- Shape, Deing olten various) ranched and knobbed. There were 

sion could be drawn from his own observations. I therefore also in vane ee ce being altogeth _valine sesicles, pont 

determined to repeat these experiments, operating in exactly the | 77°°°, , , . . " 

same manner as before in the reparation of the solutions, the ee ou the ee owt of the Particies winch we observed 

sealing them up in vacuous tubes, and exposing them to a high vere. ident! se vmnute cplintece. of ass “There wast not the 

temperature, but taking additional and much more stringent pre- slightest evidence of life in any of the particles, The water on 
cautions against the subsequent admission of atmospheric germs | in6 slide containing these solid matters was evaporated off, and 

i or this purpose four tubes of hard Bohemian glass were pre- they were treated with hot concentrated sulphuri cacid, the tem- 
«and about half-filled with a liquid consisting of perature of the slide being raised to about Too C. There was 

pared, and abou ; q gs no blackening, and the rounded and dendritic bodies remained 

Carbonate of Ammonia. +. 15 grains. as entirely unaltered as the glass splinters. Indeed, some of the 

an anaes re ° a larger spheroidal bodies were evidently rounded particles of 

No care was taken to exclude living germs from these ingredients, es , me aac ea ne from ne Noni d vale tee 

reliance being placed, for the destruction of their vitality, upon tempera ture to which it had been exposed in the dicester » 

the high temperature to which they were afterwards subjected. London, January 16 E Peace, aN 

These tubes were carefully exhausted by means of the Sprengel , ° oo 

pump, and hermetically sealed ; they were then, on July 18, | === 

1870, exposed for four hours to a temperature varying from 15 5° 

to 160° C. in a Papin’s digester. After being allowed to cool, LETTERS TO THE EDITOR 

the digester was opened, and the tubes immediately plunged, | [The Editor does not hold himself responsible for opinions expressed 

two of them into colourless concentrated oil of vitriol, and the by his Correspondents. No notice is taken of aitonymous 

remaining two into a nearly colourless saturated solution of car- communications. J . 

bolic acid in water. These precautions were taken in order to The Continuity of the Chalk 

avoid the possible admission of atmospheric germs through in- 

visible cracks in the glass; such cracks, entirely invisible to the | « ore ES ae Ceclogy ihe eat hened ns valuable 

eye, are known sometimes to exist, and to be in some cases | sideration of what he regards as a “ popular error as to the 

so excessively minute as to require several days for the admis- | geological continuity of the Cretaceous period.” I feel the utmost 

sion of enough air to perceptibly impair a torricellian vacuum diffidence in venturing to controvert any opinion of an authority 

within. By keeping the tubes entirely immersed in liquids So ection of in such questions, out as vot af the Lighting Ex, 

which are immediately fatal to vitality, 1 hoped to meet any | edition of 1868 by my friend and collea Carpe - 

objections that might be raised, in the event of living organ- where it is specially acccciated with my name, 1 ‘eal bound to 

isms being subsequently found in the tubes, that the germs | defend so far as I can, or at all events to explain, an opinion 

of such organisms had gained access to the enclosed liquids | which I then held on perhaps somewhat slender grounds, but 

through invisible fissures in the glass. On examining them when which further investigation and reflection have since ripened into 

they came out of the digester, it was evident that the interior oints elit oe ee ‘lee S {p- 203) that conan 

walls of the glass tubes had teen corroded by the enclosed liquid, Paced in a strong light, have been supposed by some haturalists 

and as the tubes had stood upright in the digester, it was easy to | to warrant a conclusion expressed in these words : ‘ We are still 

see, by the sharp limits of the erosion, the extent to which the | living in the Cretaceous epoch ; ’ a doctrine which has led to much
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popular delusion as to the bearing of the new facts on geological | 15,000 feet. The effect, therefore, of vertical movements equally 
reasoning and classification.” I do not say that the phrase ‘‘we | 1,000 feet in both directions, upward and downward, is to cause a 
are still living in the Cretaceous epoch ”’ is defensible in a strictly | vast transposition of land and sea in those areas which are now con- 
scientific sense, chiefly because the terms ‘geological epoch” | tinental, and adjoining to which there is much sea not exceeding 
and ‘ geological period” are thoroughly indefinite. We speak | 1,000 feet in depth. But movements of equal amount would have 
indifferently of the ‘‘Silurian period” and of the ‘‘Glacial | no tendency to produce a sensible alteration in the Atlantic or 
period,” without consideration of their totally unequal | Pacific Oceans, or to cause the oceanic and continental areas 
valuc, and of the ‘‘ Tertiary period,” and of the ‘‘Mio- | to change places. Depressions of 1,000 feet would submerge 
cene period,” although the one includes the other. It is | large areas of the existing land, but fifteen times as much move- 
ntended rather, I believe, in a popular sense, to meet what | ment would be required to convert such land into an ocean of 
seems to be the general popular impression, that a geological | average depth, or to cause an ocean three miles deep to replace 
period has, in the region where it has been studied and defined, | any one of the existing continents.” (Lyell, ‘“ Principles of 
something in the shape of a beginning and an end, that it is | Geology,” 1867, pp. 265-6.) The wide extent of Tertiaries in 
bounded by periods of change,—elevation, denudation, or some | Europe and the north of Africa sufficiently proves that much 
other evidences of the lapse of unrecorded time; and that it would | land has been gained in Tertiary and post-Tertiary times, and the 
be inadmissible to speak of two portions of the same continuous | great mountain masses of Southern Europe give evidence of great 
deposit, however distant the times of their deposition might be, | local disturbance. But although the Alps and the Pyrenees are 
and however distinct their imbedded faune, as belonging to two | of sufficient magnitude to make a deep impression upon th 
geological periods. senses of men, taking them together, their materials would, it 

It was certainly under this idea that in an address to a popular | spread out, only cover the surface of the North Atlantic to the 
audience in April 1869, I stated my belief that it is not only | depth of about six feet, and it would take at least 2,500 times as 
chalk which is being formed at present in the bed of the Atlantic, | much to fill up its bed. It would seem by no means improbable 
“but the chalk, the chalk of the Cretaceous period.” Sir Charles | that while the edges of what we may call the great Atlantic de- 
Lyell says, in summing up his objections at the end of the | pression have been gradually raised, the central portions may 
paragraph, ‘‘the reader will at once perceive that the present | have acquired an equivalent slight increase in depth ; but it is 
Atlantic, Pacific, and Indian Oceans are geographical terms, | most unlikely that while the main features of the contour of the 
which must be wholly without meaning when applied to the | northern hemisphere remained the same, an area of so vast extent 
Focene, ard still more to the Cretaceous period; so that to talk of | should have been depressed by more than the height of Mont 
the chalk having been uninterruptedly forming in the Atlantic | Blanc. On these physical grounds alone I should be inclined to 
from the Cretaceous period to our own, is as inadmissible in a | believe that a considerable portion of this area has been con- 
geographical as in a geological sense.” T confess I do not under- | tinuously under water, and that consequently a deposit has been 
stand the geographical difficulty ; the ‘‘ Atlantic Ocean” is doubt- | forming uninterruptedly from the period of the chalk to our own, 
less a geographical term, but the depression under discussion I would now refer to the palzeontological bearings of the ques- 
occupies the area at present expressed by that term, and to use it | tion. Sir Charles Lyell says (p. 263), ‘‘ The reader should be 
seems to be the simplest way of indicating its position. That it | reminded that in geology we have been in the habit of founding 
is highly probable that the chalk has been so uninterruptedly | our great chronological divisions, not on foraminifera and sponges, 
forming over some parts of that area, is, however, exactly what I | nor even on echinoderms and corals, but on the remains of the 
wish to show. I will therefore set aside the question of expression, | most highly organised beings available to us, such as mollusca. 
and address myself simply to the consideration of the fact. And |... In dealing with the mollusca, it is those of the highest or 
first with reference to the physical aspects of the case. most specialised organisation which afford us the best characters 

All the principal axes of elevation in the north of Europe and | in proportion as their vertical range is the most limited. Thus 
in North America have a date long anterior to the deposition of ; the cephalopoda are the most valuable, as having a more re- 
the Tertiary and even of the newer Secondary beds ; and these | stricted range in time than the gasteropoda, and these again are 
strata were, consequently, all deposited with a certain relation in | more characteristic of the particular stratigraphical sub-divisions 
position to certain main features of contour, which are main- | than are thelamellibranchiate bivalves, while these last again are 
tained to the present day. Many oscillations have, undoubtedly, | more serviceable in classification than the brachiopoda, a still 
taken place since, and every spot on the Eurorean plateau has {| lower class of shell-fish, which are the most enduring of all.” 
probably many times alternated between sea and land, but it is | With great deference to Sir Charles Lyell, I cannot regard the 
difficult to show that these oscillations have occurred in the | most highly specialised animal groups as those most fitted to 
latitude of Britain to a greater extent than 1,500 feet up and | gauge the limits of great chronological divisions, thuugh I admit 
down ; a subsidence to that extent would, however, be sufficient | their infinite value in determining the minor sub-divisions. 
to produce over most of the northern Jand a sea 100 fathoms The culmination of such animal groups, such as we find in the 
deep, the average depth of the German Ocean. marvellous abundance and variety of both orders of cephalopods 

From a glance at a geological map of Europe and North | at the end of the Jurassic and the commencement of the Cre- 
America, it would seem that the sum of these elevations and | taceous period, undoubtedly brings into high relief, and admir- 
subsidences has produced a gradual elevation of the edges, and | ably illustrates to the student, the broad distinctive characters of 
a general contraction, of a basin the long axis of which coincides | the Mesozoic fauna; but speaking very generally, the more highly 
roughly with the axis of the Atlantic. The Jurassic beds crop | a mollusc is specialised, the shallower is the water which it in- 
out along the outer edge of this basin, the Cretaceous beds form | habits. The cephalopods are chiefly pelagic and surface 
a middle band, while the Tertiaries occupy the troughs and | things, and their remains are consequently found in deposits from 
valleys. Allof these, however, maintain a certain parallelism, | all depths. The gasteropods, with comparatively few exceptions, 
determined by the contour of the older mountain ridges, to one | range from the shore to I to 200 fathoms, and lamellibranchs 
another and to the shores of the present sea. become scarce at a slightly greater depth ; while some orders of 

From the parallel of 55° N. lat., at all events to the equator, | crustacea, brachiopods, echinoderms, sponges and foraminifera, 

we have on either side of the Atlantic a depression 600 to 700 | deseend in scarcely diminished numbers to a depth of 10,000 
miles in width, averaging 15,000 feet in depth. feet. In fact, the bathymetrical range of the various groups in 

These two valleys are separated by the modern volcanic | modern seas corresponds remarkably with their vertical range 

plateau of the Azores. I cannot think it at all probable that any | in ancient strata, 
general oscillations have taken place in the northern hemisphere A change in the distribution of sea and land involving a mere 
since the commencement of the Tertiary period sufficient to form | change in the course of an ocean current, might modify the con- 
that immense abyss, or, if formed, to convert it into dry land; | ditions of an area for all cephalopods, pteropods, heteropods, 

but on this point Iam able to quote the highest authority :—‘‘ If | and other surface living animals of high type, even to their ex- 
at any former period the climate of the globe was much warmer | tinction. By oscillations of 500 feet up and down, the great mass 
or colder than it is now, it would have a tendency to retain that | of gasteropods and all reef-building corals, would be forced to em1- 
higher or lower temperature for asuccession of geological epochs. | grate, become modified, or destroyed, and another hundred fathoms 
. . . The slowness of climatal change here alluded to, would | would exterminate the greater number of bivalves ; while eleva- 

arise from the great depth of the sea as compared to the height | tions and depressions to ten times that amount might only slightly 
of the land, and the consequent lapse of time required to alter | affect the region of brachiopods, echinoderms, and sponges. 
the position of continents and great oceanic basins... . The In the late deep-sea dredgings by M. de Pourtales, off the 

mean height of the’ land is only 1,000 feet, the depth of the sea | American coast, and by H.M.S, Lightning and Porcupine, and.
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Dr. Marshall Hall’s yacht Morna off the west coast of Europe, | possibly a3 persistent in its general features as are the abysses 
no animal forms have been discovered, 30 far as [am aware, | themselves. WYVILLE THOMSON 

identical with chat fossils. paditional evidence has, however, 
been procured that over a large part of the bottom of the At- 
lantic a deposit is being formed mainly of disintegrated globi- Ocean Currents 

gerinze and other foraminifera and coccoliths, which appears to ATTENTION has been much drawn of late to the subject of 

be undistinguishable from the ancient chalk. Ocean Currents and their causes, and it has occurred to me that 

Not fewer than twenty genera of vitreous sponges have been there is a directing if not an originating cause of these streams, 

dredged belonging to two groups, the Hexactinellide and the which has, so far as I am aware, been overlooked by physicists. 

Lithistidee of Oscar Schmidt, both of which groups are highly It is known* that at some parts of the earth’s surface there exists 

characteristic of the chalk and greensand. These sponges are | 40 atmospheric pressure capable of sustaining a column of mercury 

in vast numbers, like the ventriculites and their allies in older in the barometer of upwards of 30 inches in height ; at the same 

Cretaceous beds; and they, with other silicious organisms time there are certain areas over which this pressure is only such 

equally abundant in the modern chalk area, seem to be | 25 to raise the barometric column to alittle over 2ginches. Now 

capable of supplying that amount of silica in a fine state if we compare the difference of absolute weight sustained by two 

of division which might explain the production of chalk } such areas, we shall see that in the space over which the higher 

flints. A large series of echinoderms were found, recalling | atmospheric pressure exists, there is an excess of weight of air, 

to a remarkable degree, from the profusion of Cidarids and | amounting in round numbers to 1,000,090 of tons on each square 

of star-fishes of such genera as Archaster, Astrogonium, and mile. Applying this fact to the region of the ocean in which 

Stellaster, the general facies of the chalk echinoderm fauna ; the surface currents are best known, the North Atlantic, we find 

and besides this general resemblence, members of several families | from the isobaric chart that there is throughout the year over a 
have been recovered which were supposed to be extinct. Savero- | large portion of the eastern side of this sea, next the coast of 
cidaris varispina A. Ag., dredged by De Pourtales in the Strait North Africa, a pressure (to use the convenient mode of express- 

of Florida, is a living Salenia; L£chinolampas caratomoides A. | 9 it) of upwards of 30°2 inches. To westward of this space, 
Ag. perpetuates some of the most marked characters of the towards the Gulf of Mexico and the coast of the United States, 

Galeritidee. Povrtalesia, a genus first found by Count Pourtales | the average pressure decreases ; between Newfoundland and 

and afterwards in the Porcupine expedition, is a true Dysaster. the British Isles the pressure is still diminished, till in the wide 

Porocidaris purpuratus, a fine species dredged off the Butt of channel between Iceland, Norway, and Spitzbergen, we arrive 

the Lews, represents a genus hitherto known only by some | 2 a yearly pressure of less than 29°6 inches. It is reasonable 
isolated plates and radioles. Two very remarkable generic | to believe that the waters which lie under the high pressure area 

forms, dredged from the Sorcupine off the coasts of Scotland have a tendency to escape from under the excessive weight, to- 

and Portugal, only known from some fragments in the English wards the space over which the pressure is less. But the high 
white chalk, found a new family near the Diademidz. Some | presstire area next the African coast is precisely that upon which 

new ophiurids approach their fossil ancestors ; and off the coast the north-east trade winds descend, and the waters, aided in their 

of Portugal the dredge brought up at one rich haul twenty or choice of an exit, will naturally flow off to south-westward be- 

thirty examples of a hne Pextacrinus ; while over the whole area fore the wind, Their continuance in this direction is barred, 

Rhizocrinus loffoiensis, a degenerate little Bourgueticrinus, seem- however ; for across the whole of the southward passage between 
ingly one of the last of the pear-encrinites, is abundant. Africa and South America, there exists another belt of high 

1 am not in a position to say much about those groups which | pressure, out of which the south-easterly trade winds blow. 

I have not personally examined, except that Mr. Gwyn Jeffreys The only course left for the escaping waters (allowing for the 

and Prof. Martin Duncan‘report that among the mollusca and } Moment that the excess of pressure zs a cause of their move- 
corals many species occur which have been hitherto known only ment) is to westward, where the pressure is lessened, towards 

as fossils, principally, as might have been expected, in com- the Gulf of Mexico, and the east coast of America, and thence 

paratively sha'low water forms in the Tertiaries. towards the low pressure space between Iceland and Norway. 

I do not see that there is anv object in attempting to explain But this is exactly the course that the Gulf Stream, or rather the 

this singular resemblance between these deep-sea deposits in the North Atlantic warm stream of which the Gulf Stream is the 

Atlantic and the old chalk in composition and structure and in | Most prominent feature, is seen to take. Are we not then 

embedded fauna on any other assumption than that of a conti- | Warranted in concluding that the difference of atmospheric 
nuity of conditions over some part at all events of the area. | Pressure has some power both in originating and in directing 
During the lapse of time, while the fauna of shallower water has the course of this ocean current? 
again and again undergone almost total change by changes in In suggesting the unequal distribution of atmospheric pressure as 

the distribution of temperature and in the distribution of sea and | 2 supplementary cause to difference of temperature and of density, 
land, the fauna of the deep water has been also affected. Toa } t© evaporation, rain, and winds, and to whatever further agents 
depth of 5,000 feet it is at present heated over a large portion of there may be in the production of ocean currents, I would 

the North Atlantic many degrees above its normal temperature. | Venture to express a hope that some one in authority, by care- 
Accepting, as I believe we are now bound to do, some form of fully comparing and valuing the power of each one of these motive 

the doctrine of the gradual alteration of species through natural forces, and their application to the known streams, will give to 
causes, one is quite prepared to expect a total absence of the the world a system of the causes of ocean currents which will be 

identical forms found in the old chalk. The utmost which might vastly more relevant to the phenomena these streams are known 

be anticipated is such a resemblance between the two faunz as to present, than any one of the theories which have as yet been 
might justify the opinion that the later fauna bears to the earlier | Put forth. . . 

the relation of descent with extreme modification. Sir Charles When we know that Sir John Herschel gives to the winds the 

Lyell asks if we have dredged belemnites, ammonites, baculites, | entire right of setting the ocean streams in motion; that Captain 
hamites, turrilites, &c. ; that question is, I think, best answered Maury holds the universal circulation of the sea to be caused by 
by the record of the old Cretaceous beds themselves, which are nothing else than the differences in its specific gravity, and that 

scarcely more remarkable for the presence of these singular and Dr. Carpenter (or rather Professor Butf) would bring about a 

beautiful forms than for their rapid extinction. According to the general interchange of polar and equatorial water by the aid of 
view which I have felt myself compelled to adopt, the various sunshine and frost alone; is it not time to ask which of these 

groups of fossils characterising the Tertiary beds of Europe and three causes we should accept as the true one, or if all three are 

North America represent the constantly altering fauna of the partially concerned, what part is to be taken from each to let the 

shallower portions of an ocean whose depths are still occupied others have their fair share in the work ? 

by a deposit which has been accumulating continuously from the KEITH JOHNSTON, Jun, 

period of the pre-Tertiary chalk, and which perpetuates with —_—— 

puch modification the pre: Pettiary chalk fauna. Ido not see The Measurement of Mass 

ow this view militates in the least against the ‘reasoning an . . . 

classification” of that geology which we have learned from Sir | ¢ the pee, ° meet with an pe Me oy who comes so directly 

Charles Lyell. Our dredgings only show that these abysses of | y ye 
the ocean which Sir Charles Lyell admits in the passage quoted ‘a would refer those who desire to look more particularly into this matter 

above to have outlasted on account of their depth a succession of admirable p oy sober oats eet by Me Buchan. to qlstrate bis 

geological epochs, are inhabited by a special deep-sea fauna | Soc. Edin, vol. xxv, "Noy
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The gist of his argument lies in his assertion, that ‘‘ if a true | Atmospheric Currents 
pound, as determined at London, were carried to the North Tue following is part of a letter signed ‘‘G.” in NATURE of 
Pole, it would weigh more than a pound.” 6th October, 1870 :— 

Now, since the determination of a pound is actually effected ‘It is very important to obtain correct and copious data 
by making it a copy of a standard so that they shall counterpoise regarding the atmospheric currents between say 5,000 feet and 
each other #7 vacuo, it is strictly independen: of locality. five miles above the level of the sea, and especially at various 

The standards actually employed for this purpose, for example, points on and near the equator, and at about 30° to 32° North 
the authorised copies of the principal standard pound which | and South latitudes. Within these limits the rain-bearing 
have been sent to various countries, have been made as nearly | currents of the atmosphere move. If self-registering meteoro- 
identical in mass as skilled workmen could make them, and have logical instruments were placed permanently upon several of the 
been sent at random to different latitudes, leading mountain ranges of the world, and their records copied 

. Similar remarks apply to the weights in a chemist’s box. | at stated intervals, we should obtain valuable data for determining 
Surely it is not seriously proposed that the chemist should file ; the direction, velocity, and magnitude of the controlling atmo- 
them down to accommodate them to the increase of gravity, | spheric currents of the globe.” 
when he takes them from London to Edinburgh. This suggestion is most valuable, but it would involve a 

Where should we find ourselves, if the makers of chemists’ | source of error that would be diffcult to allow for. Most 
weights endeavoured to make them of different masses, accord- | mountain ranges occupy so extensive an area that they have 

ing to the places where they were to be used ? . their own local climates, and indications on such ranges would 
Fortunately, this has never been attempted; and since all | consequently not give accurate information about the currents 

parts of the world are in possession of practically identical | where they are not modified by such influences. The most 
standards of mass, under the name of standard pound or standard | yaluable information will be obtained from the most isolated 
kilogramme, and tolerably accurate copies of these and their | mountains. The most isolated mountains of sufficient height, 
fractional parts are in everybody's hands, why not acknowledge | vithin sufficiently easy reach of us, are Etna and Teneriffe. 
them as standards of mass, which they are in point of fact, | Etna is in the variables, and Teneriffe in the trade-winds. 
although, according to the theory which I am combating, they I do not, however, agree with the following suggestion, that 
ought not to be? . more valuable observations still might be obtained by means of 

Those who hold that theory must choose between two evils :— | captive balloons. Balloons cannot be used in stormy weather, 
they must either make the pound a unit of force, in which case | and they are also subject to the great disadvantage, that they tell 
they must file or load their weights as they go from place to place | nothing about barometric fluctuations : because the height of a 
(this seems to be the alternative which W M. W. chooses); or | balloon above the earth can be known only from the barometer, 
they must accept the gravitating forces of equal pieces of metal | and consequently there is no way of ascertaining the indications 
as nominal! units of force at the different localities where these | of the barometer at a known height. It is not at all certain that 
pieces of metal may happen to be, although these forces are | the barometric curves at the summit and at the base of Etna or 
really not equal. This latter alternative, which gives a variable | ‘Teneriffe would present any close correspondence. Sets of 
unit of force, has been commonly adopted till. recently, and a | barometrical and other meteorological observations taken for 
variable unit of mass has been conjured up to suit it. sufficiently long periods at the summit and at the base of such 

If our spring-balances were as accurate as our standard mountains would be probably the most valuable of all data for 
weights, W. M. W.’s idea would be practicable. The equality ; meteorological science in its present state. 
of two forces at different places could then be very directly JosEPH JoHN MURPHY 
tested; but, in fact, the mostaccurate means we possess of making Old Forge, Dunmurry, Co. Antrim, Jan. 14 
such a comparison consists in a double process, a weighing with , , , 
the ordinary balance, combined with a difficult and less accurate, | -OOO—w 
endulum-compariscn. Inasmuch then as ease and accuracy of 

comparison is the first essential of a scientific standard, I submit THE AMERICAN ECLI. P SE EX. PEDITI ON , 
that the world is right in employing standard pounds of equal TAL portion of the American Eclipse Expedition 
mass and not standard pounds of equal gravitating force. which was stationed at Aeres was favoured by 

Much confusion arises from using the word weight inacon- | weather which enabled the observers to examine the 
nection which leaves it doubtful whether mass or gi avitating force | Corona during the whole period of totality, and with some 
is meant. I trust you will keep your columns open for the | results of interest ; an informal account of a part of which 
further discussion of this question, as it much needs ventilation. the kindness of Professor Winlock enables me to lay 

Belfast, January I1 J. D. EVERETT before your readers. 

— The party was in charge of Professor J. Winlock, and 
The Tails of Comets, the Solar Corona, and the Aurora | stationed in an olive grove about a mile from the city, the 

considered as Electric Phenomena property of Mr. Davies, of Xeres, to whom all the members 

IN reference toa letter from Mr. Bedford, Ph.D., published of the expedition are indebted for continual aid and 
in your last number, allow me to state— indness. The observations for the determination o 

1. That I had never seen or heard of Dr. Bedford’s theories, | longitude, latitude, and times of contact were conducted 
2. That, judging from the extract given in his letter, Dr. by Assistant G. W. Dean, of the Coast Survey, aided by 

Bedford has not published anything analogous to the electrical | Captain Ernst, of the U.S. Engineers, and by Mr. 
hypothesis which I have put forward. In his letter he has | Gannett, of the Harvard College Observatory. 
misquoted and made omissions to the extent of one-half the Their labours were facilitated by the courtesy of the 
heading, in order, I suppose, to avoid the very mention of the | Directorof the neighbouring Observatory of San Fernando, 
word electricity, which, on the other hand, is the very substance | with which telegraph connection was established, and the 

of my postulate. OSBORNE REYNOLDS results attained will be found in full in their official report. 
Owens Colege, Jan. 17 Besides the instruments of precision, the party was pro- 

7 vided with four equatorial telescopes of from six to eight 
Apparent Size of the Moon inches aperture, driven by clockwork, and many smaller 

From almost any place in the balcony of St. James’s Hall, at | ones. One of the largest telescopes carried an objective 
an evening performance, one may find in the coronets of gas- specially corrected for actinic rays, with which, and a 
jets, forming one or more of the arches across the roof, cor- companion instrument, photographs were taken during the 
roboration of what I wrotein NATUREof May 12, 1870 (vol. ii. totality and previous stages by Mr. Willardand his assistant. 
p. 27). The nearest or first coronet, and the two next, observe In addition, a photographic telescope of upwards of 
a gradation of increase in apparent magnitude, as they should thirty feet focus laced horizontally, and receiving the solar 

do. But the rest, which (unlike those three) descend towards y 1P ny) Gannett. 
the horizon, and should, nevertheless, observe a gradation of rays from a heliostat, was used, in charge of Mr. Gane 

increase, are apparently all of a size. I call attention to this The accessories of the instruments were suc h 
‘‘ unconsidered trifle” as having the full force of a very elaborate | Previous experience of the observers (nearly all of w nd 
experiment. ; C. M. INGLEBY had witnessed the eclipse of August 1869) suggested, an 

Ilford, Jan. 7. ' were too numerous for description here, though a means
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of rapidly recording the position of the lines noted in the | polarisation of the Corona, The light covering the moon’s 
Spectroscope, devised by Professor Winlock, proved of | disc he observed to be polarised throughout in the same 
too essential service to be left unnoticed. Each spectro- | plane, and the observations showed that the Arago and 
scope was provided before leaving America with this ; other Polariscopes dependent on colour were sufficiently 
attachment, which enabled the observer to record the | delicate to determine this plane with accuracy. 
position of the lines as fast as he could point on them, At the same time Mr. Ross, his assistant, using the 
and with a precision that compared favourably with | instrument employed by Prof. Pickering in the last 
micrometrical measurement. eclipse, obtained the same results as were then found. 

I pass to the work done by each observer. Mr. Ross used a modification of the Bunsen photo- 
The Spectroscope used by Prof. Young was the one | meter, and obtained several concordant measurements, 

recently described in your pages ; and through this he was | showing that the light was equal to thatof a standard candle 
enabled to watch the occultation of the protuberances of | at two feet. 
the photosphere, and announce the approach of the moon, The writer used a Savart’s polariscope attached to a small 
some fifteen seconds before “ first contact.” At this time | telescope of 1} inches aperture, and havinga field of about 2°. 
the sky about the sun was nearly clear, and numerous The observations with the Savart’s polariscope being 
successive photographs were taken, with the accompany- | subject to ready misconception, the preparation for ob- 
ing chronographic record of the instant of exposure. | servation and the appearance during it are here given 
Heavy clouds then obscured the sun, at intervals, till | with some minuteness. 
totality was very near, when a happy fortune gave us a Before the eclipse the Savart was so adjusted that the 
few minutes of almost clear sky while it lasted. bands were most distinct when vertical, viewing the meri- 

It is important to explain that, though the sky was so | dian sun reflected from water. None were visible when 
little obscured that the Corona was visible during the | the sun was directly scrutinised before or after totality. 
whole of totality, there was during most of this time During totality the appearance which presented itself 
a very slight haze. I recall a short view of sky, dis- | was unexpected. 
tinctly blue in spite of the darkness ; and the structure of The bands were distinctly seen on the corona, and were 
the protuberances was continuously visible through the | brightest where normal to the limb and where tangential 
telescope ; nevertheless, the presence of this partial haze | to it. As the polariscope was slowly rotated, no marked 
should be remembered, as having a possible bearing on | diminution of their brightness was seen, and when it had 
some of the conclusions to be drawn from what follows, been turned through 45° they were as bright as before ; 

I give as nearly as I briefly can the principal results of | distinctly visible even in colour, and they so remained, 
each observer, as regards the corona only. the rotation being continued for greater security through 

Professor J. Winlock, using a spectroscope of two prisms | a whole revolution, during the whole time they presented 
on a five-and-a-half-inch achromatic (directed by Mr. A. | the appearance described, and characteristic of radial 
Clark as the finder) found a faint continuous spectrum, | polarisation. They were not noticed on the disc of the 
without dark lines. moon, but this may well have been from the observer’s 

Of the bright lines, the most conspicuous was 1474 | attention being so exclusively directed to verifying their 
Kirchhoff, which was followed all around the sun toat least | persistency on the corona. 
20’ from the disc. It may be here remarked that allthe , The writer also employed a good achromatic, of four 
spectroscopes showed this as much the most conspicuous | inches aperture, with a power of about 150, in the direct 
coronal line. A number of other lines were also noted, and | study of the coronal structure with negative results. 
their position recorded by the apparatus just referred to. On the closest scrutiny of the part nearest the sun, 

Professor Young’s observations of this line were similar ; | nothing was seen but a nearly uniform diffuse light, ex- 
he estimates its least extension at one half the solar | cept that one ‘dark ray” in the field was noticed to be 
diameter. With the slit of his spectroscope placed tangen- | absolutely straight and nearly radial. The outline of the 
tially at the moment of obscuration, and for one or two | Corona was roughly quadrangular, and a heavy field bar 
seconds later, the field of the instrument was ///ed with | provided for the purpose being carefully set during totality 
bright lines. As far as could be judged, during this brief | in the direction of the longer diagonal, was found on sub- 
interval every non-atmospheric line of the visible spec- | sequent estimation to make an angle of as nearly as pos- 
trum showed bright ; an interesting observation, con- | sible 45° with the vertical. 
firmed by Mr. Pye, a young gentleman whose voluntary The “red flames ” were beautiful objects, as incidentally 
aid proved of much service. The observation of Mr, Pye | noticed during the telescopic scrutiny of the Corona, but 
was made with a spectroscope of one prism, before which | not, I may add, more distinctly or more in detail than I 
was placed a small telescope arranged at Prof. Young’s | had viewed them the day before through the Spectroscope 
suggestion, not to give, as usual, a definite image on | of Professor Young. 
the slit, but to supply light from all portions of the corona The coronal structure is well shown on a photograph 
and neighbouring sky with more intensity than would be | obtained by Mr. Willard during totality ; a very interesting 
furnished by directing the instrument toward the sun ! drawing of it was also taken by Mr. Gordon, a gentleman 
without it. From the concurrence of these quite indepen- | resident in the vicinity; and all the observers have 
dent observations, we seem to be justifiedin assuming the | descriptions to give of its appearance to the naked eye, 
probable existence of an envelope surrounding the Photo- | which differ in some degree from each other. If I com- 
sphere, and beneath the Chromosphere usually so called, | pare my impressions with those of others, or even with 
whose thickness must be limited to two or three seconds | my own of last year, I find difference enough to suggest 
of arc, and which gives a discontinuous spectrum consist- | the probability of considerable “ personality’ in all such 
ing of all, or nearly all, the ordinary lines, showing them, | statements. In some well-marked features all agree, in 
that is to say, dr¢gh¢ on a dark field. , other minor ones such difference exists that one might 

Mr. Abbay, of Wadham College, Oxford, assisted with _ almost say each sawa different Corona. The observations 
a Spectroscope prepared by Prof. Young for collateral | with the Spectroscope and Polariscope are happily more 
observations to his own, and obtained results which have | removed from uncertainty. 
already been made public. ae The conclusions reached with both are not perhaps as 

The Polariscope was used by Prof. Pickering at a | absolute as they would have been with the cloudless sky 
station half a mile distant from the rest of the party. of last year’s E clipse, they are still such as to fi ully justify, 

Using successively an Arago Polariscope, one of the form | we may hope, the cost of labour and time in obtaining 
employed by Prazmowski, and a Savart, he is understood _ them, and which none of those present can regret, . 
to have obtained with all three, results pointing to a radial | S. P. LANGLEY



230 NATURE [Fan. 19, 1871 
er ea re 

SUGAR ! opened, large quantities of cane sugar at once appeared 
Il. from the West Indies, and beet sugar again fell into the 

. “\ 3 . background. A system of heavy and increasing duties 

THE, Receyoot, Beta clear) ea native of in | continued toe levied upon econ sugar il the eat 82, 
into England in 1656, It is a hardy biennial plant with | elke oily became so high ay ech rr. aoe to 

ddish le] al flest which in some | 2 Prohibition to its entrance into French ports, and again 
Feddish Purple eaves! and Jarpe nesty roots; Wile € | the beet-root factories began to flourish. At the present 
varieties are long or spindle-shaped like a carrot, in others | dime, or rather before he War broke out hundreds of 
short and thick, almost like a turnip. The colonr also : ions of pounds were made and consuinied Germany 
varies, some forms being of a deep purple, while others are | and France vroduce'the | t ti e : f ie: : Yn ity, Russia following 
of adirty white with a purple tinge. Internally the beet-root | 2° bE produce ie warges’ quantity, is of a ti od. 4 iD ne Th a known with ns both | close behind. It is, however, feared that the 300,000 tons 

L plood-rea. colour, [tis oar of beet-root sugar, which was the estimated produce ot 
as a pickle and as a salad plant, but it is much more ex- France for 1876, will have teen, for the: most part lost 

ee eee Siow oe purposes in Germany and owing to the interruption of the harvesting of the roots, 
ethan 11s in eng and. . soe and the consequent stoppage of the operations of the 

Numerous varieties of the beet are in cultivation, but sugar factories S 

gue Eoowg on the connnent hy Geman of Beretave & Like the sugar-cane, the beet varies in quality and in 
xtensively grown UgaT“procuciig Piants the quantity of saccharine juice, according to the climate the trade in beet-root sugar is a very important one | soil. and mode of culture: @ 2 , 

throughout France, Belgium, Germany, and Russia. The | , i 
bulk of the sugar consumed in these countries is furnished | __ “ter the roots are dug up they are cleaned, usually by 
by this plant "Its cultivation for the produce of sugar has | scraping them with a knife ; they are then either sliced or 
been more than once attempted in this country, but hitherto | ™8Ped, and reduced to a pulp, which is placed in canvas 

a bags and submitted to high pressure, by which means 
on too small a scale to be successful. Latterly, however, On en, mee 9 

, q ‘ pone the juice is expressed. The pulp undergoes a second and more attention has been paid to it, and more spirit and ‘ : . : 2 ‘ sometimes a third squeezing, so as to obtain all the sac- 
energy shown by those who have taken up the question | Oho tine matter This juice or ii sa then heated } 
towards overcoming obstacles that were at one time consi- copper. and filtered and boil 4 th In oe dw tt mA 
dered insurmountable; but whether the results will con- PPErS. Oleg with LIne ane Wace: 

: oe i scum rises to the surface, which is taken off, and the 
tinue to prove remunerative remains to be seen. So long iuicesig: aeain boiled tll 4c bec f ’ : 
agoas 1837 arefinery solely forthe manufacture of beet-root — when itis cevstalliced 3 omes 1 & Proper fe tame 
sugar was established at Chelsea ; and many acres of land 0 Y ieee ee ole 

1) WRASEZAA Ws | BECO SOOM 
} Peal eri | CQ) Ae) oC OO 

hA3| ig eet | OX Qaren CECS Ci 
a ME teealial Hid Ve ESOS ORO 

(| | Hae qu \| Lor | | $7908 YOOO 
Wie ued ac | | (ESOC NES cee eee | ea ASSIS ( rook 

iW le a 7| | aN ical | a C00 OdcQQ ' Far YT | iH NSOIMOGPS.GSG0 IR ace: PH ade AE My | DOD pCOSAS 1a) nll eibagaaasaeeey EA yh) | NOV RRC SO 7 
hy) Hey ee EF rz NilPon| | | US Io ae Cy os 

ieee IM Aes TOURER a a IEE | athe QO GAD ALO a TS Me ea ° 
| aM Lil! ali TRANSVERSE SECTION OF SUGAR CANE, MAGNIFIED 

Seer eaea| |) 1 Ws 
ear If alll a .. . 

t 4 | NE fl | fal sugar. Beet-root juice as expressed is very clammy to 
l pPrehe i} T GPR! the touch, is nearly colourless, has a strong disagreeable 

aE ; smell, and contains a larger quantity of nitrogenous 
LONGITUDINAL SECTION OF SUGAR-CANE, MAGNIFIED matter than cane juice. It is capable of being clarified 

inthe neighbourhood of London were devoted to the culti- | and refined, so that it is made almost, if not quite, equal 
vation of beet. The discovery of the presence of sugar in | in appearance to the most superior descriptions of lump 
beet was made in 1747 by a Prussian chemist named | or moist sugar prepared from the sugar-cane. 
Margraaf, but his discovery was at first considered rather “ Beet-root sugar is not only identical with cane sugar, 
in the light of a scientific than of a practically useful | but much of the Dutch lump sugar is actually the pro- 
character. It formed the subj-ct of a communication to ' duce of beet-root. The circumstance cannot be too much 
one of the learned societies in Berlin; and for several | insisted upon, that the seeming distinction between 
years afterwards the sugar so produced was considered | yellow beet sugar and yellow cane sugar depends on the 
an article of curiosity, and was consequently sold at | extraneous coloured matters present. These, when elimi- 
fancy prices. Forty or fifty years elapsed before any nated by refining, leave white materials in all respects 
experiments were made for the purpose of putting the | identical. There is positively no difference between these 
discovery into practice. with the idea of extracting the | two, whether of colour or of grain. Grain or crystals 
sugar for actual use; these experiments however did not | can be developed from either to the size of the largest 
succeed, owing to the imperfect manner in which they | candy if desired; in fact, large white crystals produced 
were carried out ; and the beet sugar manu‘actere would from beet-root are sent in quantities from France into 
possibly even then have resulted in utter failure, had not | this country to compete with London, Bristol, Scotch, and 
Napokon I., by excluding British Colonial produce from | other crystal manufactories.” 
France, rendered it necessary for some new method to be As beet sugar has become of late in more general use 
devised for supplying France with sugar. Prizes were | in this country, so has cane sugar found its way in large 
offered and many plans submitted. The Government, | quantities on the Continent. The mixing of these sugars 
however, gave its support to the beet as the most likely | can scarcely be considered in the light of adulteration, 
source of success Experiments were again renewed, and | except when an inferior kind of one is mixed with a 
the result proved satisfactory, so that by 1812 this branch | superior quality of another. The perfect system of 
of manufacture was, for a time, placed on a firm footing in | filtering adopted in the manufacture of beet-root sugar 
France. In 1814, however, the French markets again being ! causes it to be much freer from extraneous matters than
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cane sugar, small pieces of the cane itself frequently | dissolved, when the insects will be found, some perhaps at occur in some descriptions of the latter. Of course it is | the top of the water and others at the bottom amongst the impossible for them to be contained in loaf Sugar, sugar- | sediment. It is supposed that this insect is the cause of candy, or the finer kinds of sugar which undergo a careful | the irritation of the skin, more especially of the hands, process of purification. from which grocers and those who have the handling of Agreat deal has been said about the adulteration of sugar | sugar are said to suffer. with sand, powdered marble, bone-dust, &c., and these Many other plants besides the sugar-cane and beet are tales are readily believed in by many people ; but it is ; used in their respective countries as sugar-producers, very unlikely that such insoluble substances would be used, | Thus, while we and our European neighbours receive our as they would be sure to be detected. We know that in, | Supplies from the two plants just alluded to, the chief organic substances are present in Sugar, but we are ; sugar-producer in North America is a species of maple inclined to believe that they are traceable to the imperfect | (Acer saccharinum), a large forest-tree ; and in the East cleaning of the cane or to the accidents, if we may so call | Indies several species of palms yield sugar. them, attendant upon the process of manufacture. | With regard to the effects of sugar upon the system, Amongst the organic impurities often to be found in | it is abundantly proved that it is most valuable. Nature sugar, besides fragments of the cane before alluded to, | has so provided that it shall be diffused not only are glucose or grape sugar, vegetable albumen, starch, ; in the sap of young and growing plants, but also in milk, minute fungi, and very frequently a number of small | the food of the young of all Mammalia. Though sugar insects known as the sugar beetle (Alcarus sacchari). | may be considered as a force producer, it is much more The first of these, grape sugar, we have before described , adapted to the young than to the adult, for it is nat capable as being distinct from cane sugar, though its composi- | by itself of producing muscle. tion is nearly similar; as it is found most abundantly | JOHN R. Jackson in grapes, whence its name ; but it is also contained in various other fruits, as well in the dried state as in the | 

SS fresh ; and, moreover, it can be produced by the action of | NOTES dilute sulphuric or other mineral acids, on starch or . . . woody fibre, and so, in short, can be manufactured, which | In addition to the details given this week of the Eclipse cane sugar cannot. It does not so readily crystallise as | Expedition by Mr. Lockyer and Mr. Langley, we have received cane sugar, and the crystals are irregular, or have no | from Prof. W. G. Adams a report of the Agosta section of the 7 | Expedition, publication of which we are compelled to defer till 
| next week. 

4 It is with great pleasure we hear of the appointment of the =. Sh iy —/ | Rev. F W. Farrar to the Headmastership of Marlborough i 2 WV i | College. This institution has already set an example to our other ane if ” | public schools in the cultivation of Natural Science, which will, ii sii ‘i il) ER | we trust, receive a fresh impulse under the new headmastership, Zz el i aa Pee Vin ( ‘oy’ WE rejoice to hear that there is at last a chance of a large Z f zz pte Ne = amount of scientific knowledge being required at the hands of Sao oe 7 aM naval and military officers. This is as it should be, and we Gf v ait a ih : earnestly hope that the long-needed reform will not stop here, 1 Sas s = THE Austrian astronomers, MM. Weiss and Oppolzer, who ay a = == went to Africa to observe the Eclipse, were, we regret to learn, \y . Naar SS as unfortunate as the other observers on that continent. 
q | AT a meeting of the Master and Senior Fellows of Caius MICROSCOPICAL APPEARANCE OF THE SUGAR INSECT (dcarus sacchari),— ' College, held December 14, 1870, the following College order AN RRRPECE, INBECRIa, OVA, was passed :—‘‘ That until as many as forty shares of the College definite form. It is much more clammy in an ordinary income are applied to the promotion of the Natural Sciences and way, and dissolves or runs to juice at the least possible | Experimental Physics, a sum equal to the deficit (estimated at moisture of the atmosphere to which it is exposed. Itis | 20/. a share) be taken from the balance for distribution, and paid of less sweetening power than cane sugar, and is much j toa fund called the ‘ Natural Science Fund.’ That the shares more liable to ferment, therefore its presence with cane applied to any Fellowship or Scholarship awarded for proficiency Sugar tends to lessen the value of the latter. ined is th in the Natural Sciences and Experimental Physics be counted The purest form of cane Suga to be obtained is t at as so applied. That the Natural Science Fund be applied solely 

known as “lump,” and for this reason it is always used in to the promotion of the study of Natural Sei d Exped Preserving fruit, as the chances of fermentation are thus | t? nn nto} e a “a hich Hess: ene, Joxperis diminished. Sugar-candy and all the large crystal or dry | mental Physics in any way w atever which, in the judgment of Sugars are pretty sure to be free from glucose, because its | the College, may seem proper. presence would, according to the Proportions, cause the | Tur Birmingham and Midland Institute has done equal honour sugar to be more or less clammy or moist. The presence | to Professor Huxley and to itself, by electing him to the office of of rigctable albumen and starch in naar ot ala one ane | President, in succession to the late Charles Dickens, towards its conversion into grape sugar or glucose, and | . : . 
c OnREETTER paeeenaas its inclination to ferment. The; DX Wade has been appointed Lecturer on Chemistry at the removal of this vegetable albumen is one of the objects, as | St. Mary’s Hospital Medical School, in succession to Dr. Russell, well as one of the difficulties, of perfect sugar refining. transferred to St. Bartholomew’s. The presence of minute fungi in sugar can only be WE understand that Dr. Michael Foster and Mr. Watts are detected by’ the ae of eaetae e, but the sugar-beetle engaged in translating Kiihne’s ‘‘ Physiological Chemistry.” ary lens, : : ‘ oo a nWeknow ef no batter way ar detecting it along with other | \ E hope am, succeeding numbers to give in full Dr. Carpenter's impurities than one which has been before recommended, ; and Mr. Gwyn Jeffreys’s Report on Deep-sea Researches carried namely, to place a teaspoonful or two of sugar in a glass | on during the months of July, August, and September 1870, in of tepid water, let it stand till the sugar has completely | the Porcupine, recently read before the Royal Society.
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WE quote the following pleasant “‘international”’ from the | that of the Mediterranean—an excess of evaporation lowers the 
New York Technologist :—In view of recent remarks concerning | height of the Mediterranean column. If the Atlantic column 
the action of the British Government in regard to the expedition | were of fresh water, just enough would flow in from it to restore 

proposed by British scientifc men, for the purpose of observing | the evaporated water. But it is salt water which actually flows 
the approaching eclipse, it is but justice to say that on proper | in from the Atlantic, and therefore it produces an increase of 
representation being made to Mr. Lowe, the Chancellor of the | pressure, which presses the Mediterranean water outward till the 

Exchequer at once expressed his opinion that such an expedition | equilibrium is restored. This being restored, there is once more 
was one eminently worthy of government aid, and perfect arrange- | g reduction of the Mediterranean level by evaporation, and so 
ments as regards ships, funds, &c., have been made. One good | on ; and, therefore, a circulation is always going on between the 
result has, however, attended this delay on the part of the British | waters of the Mediterranean and Atlantic. The only difficulty 

Government—it has afforded an opportunity for the exchange of | in receiving this explanation is that the water of the outward- 
very pleasant courtesies between the scientific men of the United | flowing current must run uphill; but other examples, he stated, 

States and those of Great Britain. As soon as Prof. Peirce | are known. The fact that such a circulation exists, he said, 
heard that their government had refused the use of the necessary | is now indisputable, recent experiments having satisfactorily 
ships, he at once tendered to the English scientists all the faci- | determined the evidence of a westerly current underlying 

lilies at his command ; and they were ample. No one doubts | the surface easterly current. These currents are, therefore, only 
that, under similar but opposite circumstances, the same offer | a portion of the general oceanic circulation, which causes a 

would have come from the other side ; for, however stubbornly | perpetual surface motion of warm water from the equator to the 
Alabama controversies may hold out, science takes no cognizance | pole, and a counter under-current of cold water from the pole to 
of them.” the equator. In replying to objections raised in the course of the 

. . discussion, Dr. Carpenter said that he had only broken pro 
WE are informed that the series of penny lectures on Natural | . ee ee . a y n BF und 

a . : in the enunciation of his theory, which it would, require much 
Science, delivered at the Hulme Town Hall, are to be obtained . . ° . 
vn Lond f Mr. Pit Paternoster Row labour yet to work out. Sir Henry Rawlinson, who occupied 
BONEN ON MT ATID, A ESTAOSIGE NOW the chair, stated that in consequence of the continued illness of 

A DEPUTATION from University College, London, consisting Sir R. Murchison, he had been appointed president of the Society 

of Mr. George Grote, the president, the Hon. George Denman, ad interim. 

M.P., Mr. Julian Goldsmid, M.P., and Dr. Storrar, members Tue Wind-Chart, to which we referred last week, furnished 

of the Council; Prof. Fuller, C.E., Prof. Williamson, F.R.S., daily by the Meteorological Office to the Shipding and Mercantile 
and Mr. J. Robson, the secretary, has waited upon the Duke of Gazette, is the invention of Captain Charles Chapman. 
Argyll, at the India Office, to present a memorial from the 
Council and the Senate of the College, on the subject of the From the annual report, it appears that the gardens of the 
proposed institution of a new Engineering College for the Indian | Dublin Zoological Society have been very successful, the number 
Service. The interview with his Grace lasted upwards of an | of visitors being 136,000, and a considerable balance lies in 
hour. The memorialists consider that the deficiency in the pre- { favour of the society. The donations of axolotls from Prof. 

sent system has arisen, not from any defect in the existing places | Wyville Thomson, and of Mammoth Cave fishes from Prof. ) , y &P y 
of education, but from the injudicious system of examinations | Mapother, are acknowledged, but it is not stated if they live or 
hitherto pursued, and from a want of sufficient inducements to | have undergone any developmental changes. 

l- i to enter on the career proposed to them. The . . . . 
wel qualified men woe Prop ; THE following regulations have been issued by the Science 
memorialists assume that the latter cause is recognised by the 

vos ee . and Art Department with regard to science teachers who wish 
Government, for it is understood that it is in contemplation to . . ) . ee . 

. . . . .. | to attend the special (six weeks’) courses for training in teaching 
augment considerably the salary upon which a civil engineer in : . . 

. ae ; ; at South Kensington in June, July, and August, in accordance 
the service of the Indian Government will hereafter commence . . . 

. a: . . with the circular of September 1870. These applications are 
his work. The memorialists believe the proposed college will be ee : 

ges ,; ; . so numerous that it is impossible for the Department to make 
prejudicial to the public service by narrowing the field for the . . 

; . we . . the selection of teachers to attend, as was originally proposed. The 
selection of candidates, and by limiting their means of obtaining . : 

ws . . a - | Department has therefore decided to make the selection by com- 
the requisite instruction. They submit that the working of 7 vgs ae 

. petition at the next May examinations. The competition for 
Government colleges has not been such as to recommend the . . Lg ye . . 

. . ; those who wish to attend the instruction in Biology will be in 
creation of a new Government college, having practically the . . OL 

: a Animal Physiology, Zoology, Vegetable Anatomy and Physiclogy, 
monopoly of appointments, and protected from competition. oe . . 

| . : “1 _| and Systematic and Economic Botany. The candidate may 
They suggest that such a step is at variance with the plan for . . j . . 

. eta? . bags take up all the four subjects, but a fair proficiency in Animal 
throwing open to all Her Majesty's subjects the opportunity of . . . . 

ws . Physiology and in Vegetable Anatomy and Physiology will be 
gaining Government appointments. . . . : : : 
- essential. If this proficiency is shown, the marks obtained in 

AT a meeting of the Royal Geographical Society, held on the | the other subjects will be counted. By fair proficiency is under- 

oth inst., Dr. Carpenter read a paper on Oceanic Circulation, | stood the amount of knowledge required to pass in the advanced 

especially in reference to the inset current into the Mediter- | stage. For those who wish to attend in Experimental Physics, 

ranean through the Straits of Gibraltar. After detailing the | the ‘competition will be in Acoustics, Light and Heat, and in 

theories which have hitherto been propounded to account for | Magnetism and Electricity. A candidate will be required to 

this current, all of which he pronounced to be unsatisfactory, | take up the honours’ papers in those subjects in which he teaches, 

Dr. Carpenter propounded the following explanation :—The | or in which he is qualified to earn payment, but in any of the 

water of the Mediterranean has a uniform but limited excess of | other subjects of the group in which he is competing he may 

weight over that of the Atlantic—so limited as to do away | take the advanced or the elementary paper- The marks ob: 

altogether with the idea that there is an accumulation of salt in | tained in these subjects will count as in the competition for 

the Mediterranean. The excess of salt was found to be greater | Royal Exhibitions. The papers of the teachers who are com: 

in the lower than in the upper stratum of water, and thus the | peting will be specially and separately looked over by the pro- 

excess of evaporation was produced. If there be two columns | fessional examiners—the examination being competitive only— 

of water of equal density—one that of the Atlantic, the other | and the teachers who answer best, probably to the number of
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about forty-five in each group, will be allowed to come to | HENDERSON'S PATENT PROCESS FOR 
London for the six weeks’ course of training. They will receive | KEEFINING CAST.IRUN 
their travelling expenses, namely, second-class railway fare, and 
30s. a week while in London. The results of the teachers’ - AN article was furnished a short time ago, and published 
examination will not be published. Each candidate will be | in NATURE (No. 57, p. 94), respecting a new process 
informed of the position in which he would have been 1 laced | for the production of steel by the partial decarburisation of 
had he been examined as an ordinary candidate for honours, | ©25¢iF0X, invented by the writer. It was then stated that 

ae "ar . ae a description of a new process for refining cast-iron would If he wish his success recorded, it will be done in the ordinary soon follow, 
way. The Biology course will commence on the r4th June, and This process supplies a more effective and economical 
the course on Experimental Physics on the 5th July. It must be process than the English finery or the German reverbe- 
understuod that no teachers, except such as come up under the ratory furnace processes for retining cast-iron. It is very 
foregoing rules, will have travelling allowances under § Ixviii.: | simple, and does not require iiny fuel, labour, or expensive 
of the Science Directory. No persons are eligible to receive | apparatus; and there is no loss of weight of ir. n, as the 
the allowances granted in this minute except those who have impurities go otf in vapour. The cost of refining is less 
been engaged in science teaching under the Science and Art | than one-twentieth of that of the English and German 
Department during the session 1870-71. processes ; and its effect 1s more thorough than is possible ae 1. by those systems. IT appears from Mr. Glaisher’s Meteorological Tables, that The agents used are fluorine and oxygen combined. 
while December 25 was the severest day of the recent frost in the | The fluorine is derived from any fluoride, and the oxy- 
neighbourhood of London, it was sti!l more intense in other gen from any substance containing or capable of evolving 
localities on January 1, falling as low as 4°9° at Wolver- oxygen, which is adapted to use in the manufacture of 
hampton, 5 ‘0° at Hull, 6°7° at Bradford, 7'0° at Leeds, and g‘7° at | wrought-iron and steel. F luorspar and pure rich iron 
Leicester, the minimum at Blackheath on that day being as high | Ores are the most available and economical substances 
as 19°2°, although at Twickenham, as reported by Mr. Hall last for producing these agents, and are applied finely 
week, the thermometer fell as low as 6°3°. As on Christmas | POWdered and mixed, and placed In receptacles, pre- 
Day the severest cold was again in the Midland and North Mid- terably, SO as to act from the under side upwards upon 
land counties, and we have once more to record the phenomenon | SS{1FOn In its molten state. or . » P The most economical mode of application of this pro- to which we have had occasion to allude more than once recently, cess is to treat the cast-iron in the condition in which it 
that the frost was considerably more intense in England than in | Aows from the blast furnaces, with fluorspar and iron 
Scotland. Forthe week ending January 7, no lower temperature ore, applied in the “chills” or pig moulds used at blast 
was recorded at any of the Scotch stations than 21°0°, at Dundee ; furnaces, by being spread over the bottom of the moulds. 
the mean temperature for all the English stations was 29°6°, while The iron, when tapped from the blast furnace, flows 
for all the Scotch stations it was 35 5°, or more than 6° higher. | into the mould thus prepared ; the heat of the iron causes 
From the 20th of December to the 13th of January, when the frost fluorine and oxygen to be liberated, and, by reason of the 
finally broke up, the temperature in London was only even | 4ffinities of these substances for silicon and phosphorus, 
slightly above the mean of the last fifty years on three days. these impurities are removed in the form uf vapour, The . . . reactions in the ‘chuls” are similar to those of the boiling THE Rev. Mr. Gribble, F.R.S., reports from Constantinople puddling process, and last about five minutes, The metal 
that after a fine morning the disc of the sun in the late eclipse during this period is covered with jets of flame and smoke. 
was obscured for some time, so that it was not well seen until | The resultmg metal, with respect to silicon and phos- 
3° 26" mean time, when there was only about one-eighth of the | phorus, is as pure as wrought iron. 
disc clear. A large solar spot then became uncovered ; clouds It is preferable to use iron ores containing the largest 
coming on again, this was all that was seen clearly. At 3h 26™ | amount of oxygen and the least of Silica and phosphorus. 
the light was considerable. | These conditions exist in “ washed iron Sanas,” and the 

; red hematites of Cumberland and Lancashire. When 
THE Scottish Naturalist, to which we referred some weeks | using the hematite ores, varieties that are the easiest to 

since as a new periodical proposed to be issued under the auspices | seduce to powder are preferred; and the ordinary edge 
of the Perthshire Society of Natural Science, has made a good | running apparatus, with cast-iron rollers revolving in a 
beginning. Opening with a short programme of future opera- | pan, is an excellent one for the purpose. 
tions, in which the editor, Dr. Buchanan White, wisely states | The fluorspar and fine ore are passed through a sieve 
his intention of restricting the contributions to papers and , Of not less than four hundred meshes to the square inch, 

“notes especially bearing on Scottish Natural History; we then | and after wards mixed so thor ous aS to appear to be 
have an article by Dr. Lauder Lindsay ‘“‘On Natural Science | 07° Substance, tn t cht cf iron of one part of fluorspar 
Chairs in our Universities,” to which we may possibly take oc- | to two parts by weight of iron ore, and are Spread one- airs 1n C 00 may .., | (ourth to three-eighths of an inch deep over the “chills,” casion again to refer, The writer deals with a bold hand with ‘then the iron is run upon them so as to furm slabs ore 
the evils which are said to prevail more especially in the election | inch thick. 

of Professors in our northern Universities, Hereferstothemanner {| The jtormer article gave analyses of refined cast-iron 
in which these appointments are stated often to he regulated by ; produced in the reverbcratory furnace. It wil be seen by 
political influence or religious belief rather than by possession of | comparing the analysis of the refined metal of this pro- 
qualifications to teach Natural Science, and is especially severe | cess with the analysis of that of the reverberatory furnace 
on the system of personal canvass and the “‘ testimonial nuisance.” | process, that they are analogous, except that the latter 

Mr. J. A, Harker contibutes a paper “On the Work and Taw | containg no slates or graphite The renned metal of ott ae IPN 7 - "e3 cen for 
fluence of Local Natural History oma o a George ae | refining by the reverberatory furnace process, and shortens man a List of the Noctuse occurring In “’orayshire 5 the ~~” | the time uf producing steel or wrought-iron by that process 
some hints on Sugar ng, how, when, and where to do it; and ‘fully forty minutes. When using the refined metal of 
an anonymous contributor, a paper ‘On the Mollusca of the | this process two workmen can take charge of five ordinary 
North-east of Scotland,” illustrated with a map. Some shorter | boiling puddling furnaces making steel, and six furnaces 
articles and notes with reports of proceedings of Scottish Natural ' making wrought-iron, as the only labour necessary is 
History Societies, make up the number, which we commend to |“ balling” and remov.ng it from the furnace. When high 
the notice of all interested in natural histcry across the Border.  carburised steel is made, “balling” is not required, as
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the metal will be fluid enough to run from the furnace 1. Better quality, which is due to the purity of the 
into ingot-moulds. The economy of the process consists | refined metal; as good qualities of wrought-iron are 

in the saving of the labour of eight workmen making | produced from it as from pig-iron made from the best 

steel, and two workmen making wrought-iron ; and in the | ores smelted with charcoal. 
superior quality of the result as compared with puddling 2. The refined metal being as pure a3 wrought-iron, 

the refined metal. The time occupied by the conversion | with respect to silicon and phosphorus, requires merely 

of the refined metal into steel or wrought-iron by the | decarbonising, with less skill to work it, and greater 
process without puddling is about the same as that | certainty of the quality of the product. 
usually taken in puddling pig-iron. 3. Large saving in cost of production, owing to the 

Ordinary coke pig-iron, smelted near Pittsburgh from a | shortening of the time of puddling, which is caused by 

mixture of hematite ore and mill cinder, has been treated | the removal of a large part of the impurities by the re- 
by this process. The refined metal was afterwards puddled | fining process. White refined iron is decarbonised in 
and rolled into “muck” bars, and once heated and rolled | twelve to fifteen minutes, and a “heat” or charge of five 

into merchant bar-iron. The pig, refined cast, and | hundred pounds is puddled in fifty-five minutes, including 
wrought-iron, have been analysed by an analytical chemist | time of charging, melting the iron, and stirring or 
in this city. These analyses are annexed, also analyses | puddling or “ balling” and removing itfrom the furnace ; 
of refined cast-iron by the English finery and German | grey forge iron requires sixty-five minutes, and found 
reverberatory furnace process, and of the highest standard | iron about seventy minutes. Seven “ heats” or charges to 
qualities of English, French, Swedish, and Russian | a “turn” or a day’s labour, are of easier accomplishment 
rough iron, are given for comparison, taken from | than five charges are from the pig-iron from which it was 

ercy’s “ Iron Metallurgy” and Ure’s Dictionary : produced ; the five charges now require ten hours to con- 

Pittsburgh Coke Patent Refiaed Bariron vert pig-iron into wrought-iron. It is possible to obtain, 
Pig-iron. Cast-iron. with the patent refined metal, by employing three sets of 

Carbon (combined) 0°2040 0°3613 not deter. | workmen in twenty-four hours, instead of two sets as is 
_do (graphite) —2°7635 25066 — now customary, twenty-one charges in twenty-four hours 

Silicon 2°3096 none none instead of ten charges ; and allowing sufficient time for 
Phe okorus 3308 eee nor Sosy repuirs, the production of any ironwork may be doubled, 

_ . ; without additional investment of capital and without 

Sulphur 0'1298 0°1269 0°0438 additional cost of repairs. 
Analyses of Foreign Iron. 4. Saving of fuel per ton of iron produced, amounting 

English Finery Process. German Reverberatory Furnace Process. | tO one-half, caused by increased production. 

evant se o7 Pig-iron. Refined Castiron. | 5, Reduction of general business expenses per ton of 
Silicon 0°63 4°66 062 iron, amounting to one-half, caused by increased pro- 

Ste 542 3 O03 6. Reduction of wages, by reason of the diminished 
Silica) labour, of 40 per cent. per ton of iron. 
Alumina je 0°44 7. The puddling furnace cinders of the refined metal 

English Wrought-iron. French. Swedish Russian. contain but about one-fourth of the phosphorus, as come eo Moor Stamp. Petin, Gaudet, & Co. Hoop L.. CCND | Pared with the cinders resulting from the use of pig-iron ; 
Carbon 0016 0143 0087 0'272 ang when smeited produce Petter qualities of Pig-iron. ' 

Silicon O°122 — OvII5 0'062 e cost of refining in the pig-moulds 1s very little. 

Sulphur O'104 0'058 0°20 0'234 | Fluorspar is a cheapmaterial, and but about seventy pounds 

Phosphorus 0106 0°030 0'034 — are required to refine a ton of iron. The cost is nearly 

On comparing the analysis of the refined cast-iron of the compensated by the saving of the fuel and lime which 
patent process with those of the English and German would be required to reduce the puddle cinders of the 
processes, it will be seen that while the refined iron of refined cast-iron to pig-iron, as they contain but small 
the new process contains wo sélicon, that of the English | Portions of silica, and will require less fuel and limestone. 
and German processes contains 063 and 0°62 per cent. The residue of the fluorspar and oxide is agglutinated, 

respectively; and compared as regards phosphorus, the | hd\remains in the pig monde, nd is pure lime and de 
German process reduces it from 0°56 to 0’50 fer cent., or . ) 
about 0:06 per cent., and the new process reduces it 0°32 | ore in the blast furnace. JAMES HENDERSON 
per cent., or over five times as much phosphorus is re- 
moved by the new process as by the other processes, 
The slags or silicates are o'15 per cent. less than in the SOME EXPERIMENTS ON COLOUR 
refined iron of the English finery process. The analysis = . . ; 
of the patent refined cast-iron, compared with that of the | “[ H¥ theory of colour perception, although in England it has 

above English wrought-iron shows that whilst the wrought. | yop teymsge Nay te the tet ek 
iron contains 0°122 per cent. of silicon, the refined metal many important points. it is k oma that our perception of 

contains none, and compared as regards phosphorus they | colour is threefold, that is, that any colour may be regarded as 

are about the same. . madeup of detinite quantities of three primary colours, the exact 
The analysis of the puddled wrought-iron, made from | nature of which is, however, still uncertain. More strictly stated, 

the refined cast-iron by once heating and rolling the | the fundamental fact in the doctrine of colour is that, between 

puddled or “muck” bar, shows a purer quality of iron | any four colours whatever given, as well in quantity as in quality, 

than the most celebrated makers of Europe produced | there exists what mathematicians call a linear relation, that 1s, 

from the purest ores with charcoal. that either a mixture of two of them (in proper proportions) 

The economy of using the refined metal in saving cost | C4” be found identical, so far as the eye is able to judge, with a 

of labour, fuel, &c., for the puddling process, has been | ™xture of the other two, or else that one of them can be 

fully demonstrated by numerous trials, When all the mated Py a mixes of the orner tree. poker oof may be 
. . ' optical contrivances whic ne mixture spo 

advantages of the process bin realised, about one-half of effected. In the year 1857, Mr. Maxwell published an account 

the cost of converting cast-iron into wrought-iron Can bE | of some experiments with the colour top undertaken to test the 
saved ; and there is an improvement in the quality equal theory. From six coloured papers, black, white, red, green, 

to the difference between ordinary forge pig-iron and | yellow, and blue, discs of two sizes were prepared, which were 

charcoal iron. then slit along a radius so as to admit of being slipped one over 

_ These advantages are :— the other. Any five out of the six being taken, a match or colour
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. equation between them is possible. For instance, if yellow be | accuracy of the comparison. One set of observations made excluded, the other five must be arranged so that a mixture of | with the same care, and apparently as satisfactory as any of the red, green, and blue is matched with a mixture of black and | others, puzzled me for some time on account of the great dis- white. The large discs of the three colours are taken and | crepancies with the others which it exhibited, have no doubt slipped on to each other, and similarly the small discs of black | that the cause lay in the different character of the light on the and white omen the small dises are placed over phe others day in question, which came from the unusually pie sky athe and the whole made to rotate rapidly on any kind o spinning | sometimes accompanies a high wind. n st machine, the colours are blended, those of the large discs and | light came principally from clouds. _ Ihave had no opportunity these one small, pn into a uniform tint. , of confirming this opinion by 2 repetition on the experiment with y adjustment of the discs an arrangement may be found after | a sky Of the same degree o ueness, Out that the c isagreemen repeated trials, such that the colour of the inner circle is exactly | was not the result of unusually large errors of observation, is, I the same both in tint and luminosity with that of the outer rim. | think, to be inferred from the fact that the observations under The quantities of each colour exposed may then be read off on | the blue sky were as consistent among themselves as any of the a graduated circle, and the result recorded. For instance | Other sets. As the point is of some interest, I give the {the circle being divided into 192 parts), eighty-two parts red | figures in full. mixed with fifty-six green and fifty-four blue, match thirly-seven Black. White. Red. Green. Yellow. — Blue. parts white mixed with 155 black. In this way Maxwell ob- July 23, blue sky. served the colour equations between each set of five, in all six O +30 +122 +40: —77 ~115 obs, sets formed by leaving out in turn each of the six colours. 355 20°8 "1 — 78-8 — 112°2 caled . O + 32'2 + 1203 + 39:11 — 7 113°2 caled, Moreover, for greater accuracy each set was observed six times, and the mean taken. But according to the theory these six final + 94 O —132 —60 +55 + 43. Obs, equations are not all independent of each other, but if any two + 916 O — 1335 — 58°5 + 54°4 1- 45°9 of them are supposed known, the others can be found by asimple a calculation, Accordingly, the comparison of the calculated and a 13°. — 54 i , ait ; 5° , ' rs one ovserved equations furnishes a test of the theory : but in practice, “—_13°'3 — 537 3 49'5 9°9_calcd, in order to ensure greater accuracy, instead of founding the + 92 +50 + 50 Oo ~-66 ~=126 obs. calulations on two of the actually observed equations chosen + O41 + 49'°5 + 48°5 O — 65°2 — 126°7 calcd. arbitrarily, it is preferable to combine all the observations into I A two equations, which may then be made the basis of calculation. — 154 — 38 + 86 4 52 O + 54. obs. In this way, a system of equations is found necessarily consistent — 154°6 — 37°5 + 846 + 5371 Oo + $4°3 calcd. with itself, and agreeing as nearly as possible with the actually +139 +18 —128 —64 + 36 ©. obs. observed equations. A comparison of the two sets gives evidence + 1385 + 19°7 —127°5 — 64 ‘5 + 33°9 oO caled as to the truth of the theory according to which the calculations aa Sennen een are made, or if this be considered bey ond doubt, tests the accu- The numbers read off for the big discs are written with the sign racy of the observations. In Maxwell s experiments the average + prefixed, and those corresponding to the little discs with —. difference peaween the caleulaced and observed sy wens amounted Thus the first line may be read : — 30 parts white together with to °77 divisions of whic € circle carried 100. So good an 122 red and 40 green, match 77 yellow and 115 blue. The upper agreement is regarded by him as a confirmation of the whole | jine of each pair represents the actual observation, and the theory; but it seems to me, I confess, that only a very limited | second is the theoretical equation calculated from two in the part ot ‘ So erred. the) ur equatio varue of which it is | manner described. The average difference between the two sets permitte 9 nattons in the manner re- | of numbers which may be taken as a measure of the inaccuracy quired for the calculations, are only such as the following :— If of the observations amounts to rt. A similar table, formed colours which match are mixed with colours which match, the from the observations of July 20 (cloudy), and which agreed results will match. It is difficult to imagine any theory of colour very well with the results of other days, is as follows* :— which will not include them. What proves the threefold cha- . ; - . . . Black. White. Red. Green. Yellow. Blue. 

racter of colour—the most important part of the doctrine—is 
, simply the fact that with any five-coloured papers whatever a oO +30 +1 te. F 45, 3 719 — rt3 match can be made, while with less than five it cannot (except 0 SET to'2 44 199 1122 _ 

a . . 

. . 

A A A RA 

in certain particular cases). In regard to this point the value of + 90 oO ~128 ~—64 +56 4+ 46 the quantitative experiments is rather that they show of what sort B:- O 128° 62° . . . - «ys . 39 1265°4 3°55 57°0 49°0 
of accuracy the eye is capable in this kind of observation. OS 

. « 
° 

. 

. 
e 

Those to whom the subject is new may think at first that if —~ 136 — 56 O +22 +452 + 118 colour be threefold a match ought to be possible between any 137 55 oO 22°30 119°6 four colours. And s0 it is possible if there is no other limita- #100 +50 4 42 0 él pB tion ; but in experiments with the revolving discs, we are subject + 100 + 50) (+ ° ga — i to a limitation, being obliged to fill up the whole circumference 992 5! arg ° 5 t27't somehow. The difficulty will clear itself up, when itis re- +135 +21 —123 —69 + 36 oO membered that one of the five colours may be black, so that 135°7 21°5 122°7. 69°3 348 O with any four colours and d/acka match can be made with | ————<° On revolving discs. — 152 — 490 + 80 + 56 O + 56 It was rather for my own satisfaction than with the hope of 152°  39°5 81 56 9° 55 adding anything new toa subject already so fully and ably | > 7. ; ea: —— treated by Maxwell, that I commenced a repetition of his experi- | The average error is here 95, showing only a trifling better agree- ; . ment than the former set, so that the blue sky observations are 
ments. The colours used were, roughly speaking, the same as . ; . 

. nearly as self-consistent as those made with cloud-light. More- 
his, as was also the general plan of the observations, The ver, the agreement is itself ver od, being decidedly bett agreement of the calculated and directly observed equations was A ’ Maxwell's. tho oh hi oA Poti refer ecidenly r er very good, the average error being only ‘24 divisions of which | than Maxwell’s, though his calculations refer to a mean of six ea nt : «ate ct : . sets of observations. the complete circle contained ninety-six, or one-third of the corre- Whi f . . 

. oa ) le A d set ile therefore there is no reason to distrust the results of July 
sponding average error in Mr. Maxwell’s Table. A second se 23 any more than of July 20, the differences between ¢h of observations and calculations made after a year’s interval with | 23 any ; to, 7or ane differences between them are 

. h esult, T much greater than can be ascribed to errors of observation. It 
a different set of colours gave about the same result, am . wee, ve 
2 as . . 1 ter accura f will be found that they relate principally to the quantities of red, 
inclined to attribute the considerably greater acc cy of my fo t observati ther to an excellent perception of minute dif. | the numbers under that head being considerably greater for the ervalions ra : oy | found case of the blue light from the sky. Iam not aware whether 
ferences of colour (to which I have a ways found my eyes : S . we . ing th : the difference of sky and cloud light has ever been made the sub- 
very sensitive) than to greater care in conducting the experiments. | ! . ; 7, . . . . be | ject of direct investigation, but it would seem a fair inference that 
One precaution, however, I have found so important as to be | | C gat wo? di tely cut | 1 must consist mainly ina relative deficiency of the red rays. If 
worth mentioning. Unless the small discs are very accurately cu this b th h ds fi tiny. the ]j and centred, a coloured rim appears on rotation between the two | bls De So, as 1 have other grounds for suspecting, the light of the uniform tints to be compared and adjusted to identity, which is |» Thece calculations were made by means of Prof. Everett's Proportion exceedingly distracting to the eye, and interferes much with the table, which seems admirably adapted to work of this sort,
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sky would be similar in composition to that of dilute solutions of | best was a mixture of bichromate and permanganate of potash 
copper, which acquire their light blue tint by a partial suppres- | with a salt of copper (sulphate or chloride). The first removes 
sion of the extreme red.* There is no doubt that the colour | the blue and violet, the second the green, and the third the red, 
equations are dependent on the character of the light, as may | and thus the yellow is isolated in considerable purity. This 

easily be proved by taking an observation looking all the time | liquid is very unstable. ‘The comparison of the simple and com- 
through a layer of coloured liquid. It is not, however, the | pound yellow (which nearly matched) was interesting. One was 
most brilliantly coloured solutions that cause the most distur- | transparent to the sodium flame, the other completely opaque to 
bance, for anything like a complete stoppage of all the rays which | it. When the two are brought together so that the light has to 
are capable of exciting one of the primary colour sensations | traverse both, almost complete darkness results, even when the 
would affect both the mixtures to be compared in nearly the | brightest clouds are used. I should mention that it is only when 
same manner, putting the observer in fact very much into the | the light is strong that any of these liquids give yellow in full 
positions of a colour-blind person. Those liquids will be most | perfection; otherwise the colour is more nearly described as 
efficient which have a different action on parts of the spectrum | brown, which is, in fact, identical with a dark yellow or orange. 
allied in colour. For instance, an aqueous infusion of litmus | The best natural yellows, such as chrome, are partly simple and 
has a strongly marked action on the yellow ray, stopping it with | partly compound, reruming all the light which falls upon them 
great energy, even in rather dilute solutions, It is easy to trace | except the blue and violet. It is clear that neither a purely 
the effect of looking through this on most of the colour equations. | simple nor a purely compound yellow can rival them in brilliancy. 
Consider, for example, the fifth equation of July 20 (that from Impartial observers, unprejudiced by the results of mixing pig- 
which the blue is absent) wherein red and green are matched | ments, or, on the other hand, by experiments on the spectrum, 
against black, white, and yellow. The red and green will for | see, so far as I can make out, no connection between the four 
the most part escape absorption, but the white and yellow will | principal colours—red, yellow, green, and blue. It seems to 
be shorn of a part of their yellow rays. The match supposed to | them quite as absurd that yellow should be compounded of red 
have been adjusted without the litmus must evidently be spoiled ; | and green, as it must unquestionably is, as that green should be 
the red and green mixture becoming strongly yellow in com- | a compound o! blue and yellow, though many have accepted the 
parison with the other. Inorder to restore equivalence the | latter alternative on the authority of painters, and some have 
yellow must be considerably increased. On trial I found, 124 black | even worked themselves into the belief that it is only necessary 
+ 19 white + 49 yellow matclied 121 red + 71 green. to look at the colours in order to recognise the compound nature 

It is only the impurity of the colours on the discs that prevents | of green. My own prejudice would be on the other side, the 
the effect being still more strongly marked, for with the pure | result of experiments on the compound yellow, which is seen so 
colours of the spectrum the most violent alterations are possible. | easily to pass into green on the one side or red onthe other. The 
When a match is made between the simple yellow and that com- | most impartial opinion that I can form is that there is no real 
pounded of pure red and green, almost any coloured liquid acts | 7esemdblance between any of the four, and if this be so it is 
unequally on the two parts and destroys the balance. The | certainly a most remarkable, if not unaccountable, fact. The 
simple yellow, of course, retains its colour under any absorbing | difficulty is not so much that we are unable to analyse the com- 
influence, and can only be changed in luminosity. Chloride of | pound sensation, as to explain why our inability is limited to 
copper extinguishes the red component of the compound yellow, | yellow (and white). For everyone, I imagine, sees in purple a 
which accordingly becomes green. Litmus would leave the | resemblance to its components red and blue, and can trace the 
compound colour nearly unchanged, while it extinguishes the | primary colours in a mixture of green and blue. Sir John 
simple yellow. It is needless to multiply instances. Herschel even thinks that our inability to resolve yellow leaves 

Before leaving the compound yellow, of whose very existence | it doubtful whether our vision is trichromic or tetrachromic, but 
many are incredulous, I will mention an easy way of obtaining | this seems to me to be going much too far. Surely the fact that 
it, which is the more desirable as the use of the pure spectral | the most saturated yellow can be compounded of red and green, 
colours is not very convenient. In order to isolate the red and | deprives it of any right to stand in the same rank with them as 
green rays of the spectrum by means of absorption, the first | primary colours, however little resemblance it may bear to them 
thing is to find a liquid capable of removing the intermediate | and blue. Besides, if yellow is to be considered primary, why 
yellow and orange. With this object we may fall back on the | not also white, which is quite as distinct a sensation as any ot 
alkaline solution of litmus, whose opacity to the yellow, and | the others? Undoubtedly there is much that is still obscure 
particularly to the orange rays is so marked. The next | in the mutual relations of the colours—why, for instance, as 
step is to remove the blue and bluish green, for which nothing is | mentioned by Sir John Herschel, a dark yellow or orange sug- 
more convenient than the chromate of potash. A mixture of | gests its character so little as to be called by a new name (brown), 
these two liquids in proper proportions, easily found by trial, | while a dark blue is blue still. But difficulties such as these 
isolates the green and extreme red rays with considerable per- | should make us all the more determined to build our theories of 
fection, and exhibits in ahigh degree the phenomenon of Di- | colour on the solid ground that normal vision is threefold, and 
chromatism. According to the thickness traversed by the light | that the three primary elements of colour correspond nearly 
the red or the green predominates, and there is no difficulty with a | with red, green, and blue. * J. W. STRUTT 
given thickness in arranging the strength of the solution so as tuo 
give a full compound yellow. It is worth notee keh | oooooooooOa—'—Vae 
tion of the opinion expressed as to the character of the sky-blue, SCIENTIFIC SERIALS 
that when a cloud seen through the liquid appears a full yellow, 
or even orange, the former, if at all intense, acquires a decided | THE Quarterly Fournal of Science for January commences a 
green colour. A window backed by well-lighted clouds, when | new régime under the sole editorship of Mr. W. Crookes. As will 
looked at across a room throuvh the liquid and a prism, has a | be seen from the following summary of its contents, all the papers, 
very splendid appearance, the red being isolated on one side, | with only one exception, refer to some department of Physical 
and the green on the other ; while the intermediate space, where | Science to the exclusion of Natural History. The articles are as 
the two overlap, shows the compound yellow in great perfection. | follows:—1. ‘‘ Double Spectra,” by W. M. Watts. A résumé 
Another liquid, in some respects preferable, which answers the | of the facts known to the present time to modify the conclusions 
same purpose, may be made by mixing chloride of chromium and | drawn from the earlier spectrum researches of Bunsen ana Kirch- 
bichromate of potash. Through either of them the sodium flame | hoff, from which it was concluded that the spectrum of each 
is invisible, though they may easily be made to correspond with | element was one and invariable. A plain and a coloured litho- 
it in colour very closely. I tried to obtain a liquid capable of | graphic illustration show the spectrum of copper chloride when 
isolating the pure yellow ray, but only with partial success. The | volatilised undecomposed, as contrasted with that of the metal ; the 

; ; . different spectra of barium, strontium, and calcium obtained at 
_ Direct observations, made sp ir at Semmens ai show that there different temperatures ; the three spectra of hydrogen, Ho, HA, 

of a the refrangibility diminishes from one end t» the other. orf hghts rar and Hy, probably due to differences in temperature; the two 
sky and cloud are o! equal intensity at the line C in the red the first will be | spectra of aluminium ; the two of nitrogen ; and the four spectra 

somewhere about twice as bright as the other an Dace Sreen. | This is | which are all probably due to incandescent carbon vapour. 2 

allowance, enough difference remains to account for the dis cre} an ies in the . The Great Pyramid cf Egypt, from a modern scientific avof 
two sets of colour dsc obs rvations. I have ntery ‘ound from theory that | of view,” by C. Piazzi Smyth, Part I. 3. ‘‘On the Theory 0 

ays ticles to scatter the rays belonging to di . 
pee onthe very small paitic as the. inverse fourth power of he erent * This paper was read before Section A of the Liverpool Meeting of the 

length. British Assoziation.
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Irrigation,” by F. C. Danvers. An account of the advantages | 4% inch, the tube 14 inch in diameter, 3} inches in length ; it was 
that would result to agriculture from a system of irrigation, ren- | one of Geissler’s manufacture, was very well exhausted, and pro- 
dered necessary by the destruction of forests, irrespective of the | fessed to contain hydrogen. A U-shaped glass tube containing 

question of the utilisation of sewage. 4. ‘‘ War Science,” by | glycerine and water was placed in circuit. “Two aluminium wires 
H. Baden Pritchard. A statement of the instruction in War | inserted in this tube gave a ready means of reducing or augment- 

Science given in the Royal Artillery and Royal Engineers, and | ing the resistance at pleasure. Glycerine affords an easy means 
of recent improvements in gunnery, illustrated especially by the | of producing very great resistances. The battery used in this ex- 
Scott and Moncreiff gun-carriages ; the improved modes of manu- | periment was a Daniell’s battery, each cell having a resistance of 
facturing gunpowder ; and the invention of the electric torpedo in | from 50 to 109 Ohms. The resistance of the glycerine-and-water- 
conjunction with the Abel fuse. 5. ‘* Spectra of Metallic Com- | tube was between 2 and 3 megohms ; this latter resistance was 
pounds,” from the Journal of the Franklin Institute. 6. ‘‘On | made large, in order that the resistance of the tube and battery 
the various Tints of Autumnal Foliage,” by H. C. Sorby. A! might be neglected without entailing error. The following law 
very interesting paper, in which the writer details the results of | was found to govern the passage of the current :—1st. Each tube 
his experiments on the various colouring matters of leaves, &c., | requires a certain potential to leap across. 2nd. That having 
which he classifies as follows :—(1) chlorophyll, or the green : once established a passage for the current, a lower potential is 
colouring matter ; very rarely found pure, even in fresh leaves ; | sufficient to continue the current. 3rd. If the minimum potential, 
insoluble in water, but soluble in alcohol or bisulphide of carbon; | which will maintain a current through the tube, be P, and the 
the spectra have all a very well-marked absorption band in the | power be varied to P+1, P +2, &c. to P+, the current will vary 
red, but the green is more or less completely transmitted, so that | instrength,as1, 2, &c. 2. The following Tables (I. and II.)illus- 
the prevailing tint is a more or less modified green ; (2) the xaz- | trate this ; there is a little irregularity in the figures due to the 
thophyll, or yellow group ; insoluble in water, but soluble in | irregularity of the battery, although it was recharged for the 
alcohol and in bisulphide of carbon; the spectra show absorption occasion. 
at the blue end, often with more or less well-marked narrow TABLE I. 
bands; but the red, yellow, and yellow-green are freely trans- 
mitted, so that the general colour is clear yellow or orange ; (3) h. 2. an 4 
erythrophyll, or the red colouring matter ; soluble in water and | ———/———____________ oo 
aqueous alcohol, but not in bisulphide of carbon ; show strong | Cells of Danjell’s Observed Deflections of | ard Col. 

absorption in the green part of the spectrum ; (4) chrysophvil, or | Battery, P +.2. Reflecting Galvanometer. Mean. diviced by ». 
the golden-yellow group ; soluble in water and aqueous alcohol, | 
but insoluble in bisulphide of carbon, with variable spectra ; (5) 
the phaiophyll group, comprising various browns; soluble in'water, | 307 = P + 3 | o °° 9 9 o | °. 
but not in bisulphide of carbon ; do not give well-defined absorp- 309 = Pt é ; 5 2 st o ie 
tion-bands. Mr. Sorby gives the following scheme of the rela- | jiIo=P+ 6 12 12} 12 12} r2k | 2°04 
tive abundance of these various groups of colours as the ieaves 311=P + 7 Te Th eee 14 | 2 
advance towards decay. B= Pt an 33 Ua ey | 9g 

itali . : 14=P+10 I 19] . a ge | 195 Complete Vitality (Cheat oy \ ore or ess bright green. 315 — P+ tt 2 = 2, ard ai} 195 

ooo 4 . - 06> 12 23 2 23: oe 23: ‘ 1" 

Low vitality and {Erythrophyll . -) } More or les. red-scarlet. 3r7=P +33 ashok 25$ . 96 
change .. . Xanthophyll . } M 1 brigh b 318 = P+ 14 27% . an we 274: 197 

Death and de- sPhaiophyl! . .) | ore or less bright orange-brown. 319 = P+15 2y$ . . 29) : 1°97 

composition. . {iumes . «2. f ess or more dull brown. 320 =P + 16 313 rk ko 3th | 1°95 

7. **On the Relations between Chemical Change, Heat, and = pi 374 a jek 37h | 374 roe 

Force, with a special view to the economy of electro-dynamic 330 = P + 26 SI 5E ke sr 1°96 
engines,” by the Rev. H. Highton. Contests the theory gene- 335 =F +3 Gof Oof . . | Go} t'95 
rally accepted that a certain amount of chemical change corre. 3 = p43 oh ok of roe 
sponds and is interchangeable with a certain amount of heat and | 350=P + 46 89 8 .. a 89 1°94 
electric force ; and that this heat again corresponds and is inter- 355=P +51 984 98h «6 98} 1°93 
changeable with a certain amount of work or mechanical energy. seo 5 +t 3° ro§ 0p t08 + 
The author considers that the whole subject requires a fresh, 370 = P+ 66 128 128 . . 128 Toa 
strict, and full experimental investigation. He then refers to the 375 = P+ 71 139 14000 ea | 1.9% 1 96 
many different answers that have been given to the question, 380 = P + 76 TSO TSO tse | 150 1°97 
What is the mechanical equivalent of heat? and holds that it | 
has never been proved that there is any such equivalent. He TABLE Il. | | 
details in support of his view the conflicting results obtained from 304=P+ 0 Oe ee , 8 | ° 
the elaborate experiments with a galvanic battery by such experi- | 392 = Bt a A oa p 2 | 8 
menters as M. Favre, M. Sorel, 11. Weber, M. Kohlrausch, and 307= P+ 3 6 6. i | é 2 
Mr. Gore. 8 ‘‘Our Patent Laws.”—The pages devoted to 308 = P+ 4 8 Be — 8 | 2 
“« Progress of the Sciences ” again embrace Physical Science only, | 39=E+ § Do ue _ 7? 1 3 

: : : : : . : 3m0= P+ 6 12 12 .. o. ne © 2 
Physics, Chemistry, and Mechanics—an inequality which will 320 = P+ 16 314 32=*=«esi (atst«C:wW ark 197 

doubtless be rectified in future numbers. 330 = P + 26 St SE ke | o5r, 1°96 
_ 340 = P + 36 . qt yids . 7h 1°97 

SOCIETIES AND ACADEMIES . ; 
It thus appears that a certain amount of power is necessary to 

LONDON spring across the vacuum ; after that it behaves as an ordinary 

Royal Society, January 12.—‘‘Some Experiments on the | conductor, excluding that portion of the battery whose potential 

Discharge of Electricity through Rarefied Media and the Atmo- | }s P, and which is used to balance the opposition of the tube. 

sphere.” By C. F. Varley.—After the labours of Mr. Gassiot, one | In these experiments P was 304 cells. he tube in question 

approaches this subject with diffidence, lest he should appear to be | could not be persuaded to allow a current of less than 323 cells 

attempting to appropriate the glory which so justly belongs to that | to pass ; but when once the current had established a channel, 

gentleman and to Professor Grove. The nature of the actioninside | on lowering the potential by short circuiting portions of the bat- 
the tube is at present involved in considerably mystery, but some | tery, so as not to break the circuit, the current would flow when 
light is thrown upon the subject by the followmg experiments. the battery was reduced to 308 cells. By, however, passing a 
Before describing them, however, the author wishes to observe | current from 600 cells through the second tube W, filled with 
that he has seen Mr. Gassiot’s last papers,* and finds that, so far , pure glycerine, and offering several thousand megohms resist- 

as regulating the strength of the current 1s concerned, he has been | ance, an extremely feeble current, too weak to affect the galva- 

proceeding in a similar manner to the author. The tube princi- | nometer, kept a channel open by its passage ; with this arrange- 

pally used in these experiments contains two aluminium wire | ment the figures in Table II. were obtained, which are more 

rings, the one +45 inch in diameter, the other ;%, and separated | regular at the commencement, and a power of P +1 would pass 

* Proc. Roy. Soc., vol. xi. p. 329, & vol. xii. p. 329. | *This power,’:23, was the lowest at which the current would jump,



238 NATURE [Yan. 19, 1871 
across the tube. The positive pole alone was observed to be | matter which way the electric current was passing, When the 
luminous when the current was very minute, and the negative | tube was shifted over the poles of the magnet so as to project the 
only was luminous when the current was strong. The following | luminous arch against the upper part of the talc, the upper end 
experiments were tried, and the results, which have been photo- | of the talc was repelled in all instances ; the arch, when pro- 
graphed, accompany the paper. A current was passed through the | jected against the lower part of the talc, being near the magnet, 
tube U and the vacuum ; the U tube contained pure glycerine, | was more concentrated, and the angle of deviation of the talc was 
and had a very large resistance, which was gradually reduced. | as much as 20°, When the upper part of the arch, which was 
At the commencement it was more than 10,000 megohms ; the | much more diffused, was thrown upon the upper part of the talc, 
upper or small ring was positive, the lover ring was negative. | it was repelfed about 5°. This experiment, I think, indicates 
The power was so reduced that the faintest possible light only | that this arch is composed of aftenuated particles of matter pro- 
was visible ; in this case the positive wire alone was luminous, | jected from the negative pole by electricity in all directions, but 
whether it were the large or small ring that was positive. The | that the magnet controls their course, and these particles seem to 
light was so feeble that, though the experiment was conducted | be thrown by momentum on each side of the negative pole, 
in a perfectly dark room, we were sometimes unaware whether | beyond the limit of the electric current. This arch requires time 
the current was passing or not. An exposure of thirty minutes’ | for its formation, for when a charged condenser is discharged 
duration left, as will be seen, a very good photographic record | through the tube no arch is produced. The arch from the neya- 
of what was taking place; this means of viewing light too | tive pole is a hollow cylinder; the little talc tell-tale against 
feeble for the eye may receive other applications. The resistance | which the arch was projected cut out the light, and a correspond- 
was then reduced, when the light became much more brilliant,— | ing dark space existed throughout the remainder of the course of 
a tongue of light projected from the positive pole towards | the arch, There was on the talc, at the spot where the arch 
the negative, the latter being still almost completely obscure. | struck it, a little bright luminous cloud, as though the attenuated 
The light around the positive pole was to all of our eyes white, | luminous vapour was condensed by this material obstruction. 
while the projecting flame was a bright brick-red. This bright | Great care had been taken not to let the arch strike the single fila- 
brick-red, however, possessed great photographic power. ‘lhe | ment of silk which suspended the talc. Having demonstrated that 
negative wire at this stage began to show signs of luminosily. | the tale was repelled as described, the arch was allowed to play 
As the power was increased, the flame became detached from | against the silk fibre, which the author expected would have been 
the positive pole. On still further increasing the power, the | instantly burnt; such, however, was not the case. Even whena 
positive pole ceased to be luminous; and on still further | powerful induction-coil replaced the battery, the fibre remained 
increasing the power, by removing the U tube altogether, the light | unhurt. 
surrounded the negative wire, the photograph shows a white Comparison of the above phenomena with discharges between the 
flattened hour-glass, apparently detached from the wire; to the | Zoles of a Holtz’s Machine in air.—In the first part of this paper 
eye, however, the wire appeared to be surrounded by a bright | four different kinds of discharges were described zz vacuo, With 
blue envelope 4 inch in diameter, which did not possess suffi- | a ‘‘ Holtz’s” machine, which will give 11-inch sparks in the air, 
cient photographic power to leave a record of itself, while the | four well-marked different kinds of discharge have been obtained 
red portion did so. A large condenser was now attached to the | z ¢he air; one of which, the author thinks, will explain the 
battery, and discharged through the tube (the condenser had a | curious and rare phenomenon known as “ball lightning.” In 
capacity of 27 microfarads) ; this was equivalent toa momentary | the experiments hereafter referred to, the condensers were in all 
contact with a battery of little or no resistance. The flash was | cases attached to the ‘‘ Holtz’s “‘ machine. The first discharge is - 
exceedingly brilliant to the eye ; it could be heard outside the | the long 11-inch zigzag spark or lightning-flash ; the second is 
tube with a sharp click ; the eye, however, was so dazzled as not | the well-known ‘‘ brush,” which is best obtained by connecting 
to be able to see its shape. The light was confined entirely to | the negative pole of the ‘‘ Holtz’s” machine to the earth; the 
the positive pole; thus, then, as the power is increased from | third kind of discharge isa hissing red flame, } inch in length, 
nothing upwards, the first pole to become luminous is the playing about the negative pole, the positive pole being scarcely 
positive ; secondly, the two poles become luminous; thirdly, the | luminous at all, and if luminous, at one or two points only ; the 
negative pole alone is luminous ; and fourthly, with an instan- | fourth or most remarkable phenomenon is best obtained in the 
taneous discharge, the positive pole only is luminous. When | following manner (I should here remark that the brass balls on 
the resistance in the U tube was greatly reduced, and a galvano- | each of the poles are about an inch in diameter) :—Tie to the 
meter (not very sensitive) was inserted, so that the chief negative pole a small thin strip or filament of wood three inches 
resistance in circuit was that of the exhausted tube, as the | in length, and bent so as to project on each side of the negative 
potential was augmented cell by cell, the changes took place pole, and a little beyond it towards the positive. On rotating the 

abruptly and suddenly. For example, when the power was so machine, two bright spots are seen upon the positive pole. It the 
low that the positive pole only was visible, the current was feeble, | positive pole be made to rotate upon its axis, the luminous spots do 
and kept augmenting in power as cell after cell was added on. | not rotate with it; if, however, the zegative pole, withits filament of 
Suddenly the luminous red flame made its appearance, and the | wood, be rotated, the spots on the ositive pole obey it, and rotate 
galvanometer showed that the current had suddenly augmented | also. The insertion of a non-conductor, such as a strip of glass, 
three or four times in power. As the power was again further | in front of the projecting wooden end, obliterates: the luminous 
increased, cell by cell, the current again steadily augmented in | spot on the positive pole. When the author first discovered this, 
proportion, until the luminous tongue suddenly disappeared, the | he, seeing apparently pieces of dirt on the positive pole, wiped 
galvanometer showing a still further sudden increase in the | it clean with a silk handkerchief, but there they remained in spite 
current. ofall wiping ; he then examined the negative pole, ard discovered 

Nature of the luminous cloud—Pliicker has shown that when | a minute speck of dirt corresponding to the luminous spots on the 
such an exhausted tube, with a current through it, is placed | positivepole. When the filament of woodis removed from the nega- 
between the poles of an electro-magnet, a luminous arch is pro- tive pole there issometimesa luminosity or glow over a large portion 
duced, which arch follows the course of the magnetic rays. As | of the surface of the positive ball. Ifin this state three or four little 
the electro-magnet is magnetized, the tube, which before was full | pieces of wax, or even a drop or two of water, be placed upon the 

of a luminous cloud, is seen gradually to change ; the magnet | negative pole, corresponding non-luminous spots will be found 
gathers up this diffused cloud, and builds up an arch. Inasmuch | upon the positive pole, which rotate with the former, but do not 

as the electricity was passing in a continuous current from the | with the latter. It is therefore evident that there are lines of 

battery, from wire to wire, it is evident the light is projected | force existing between the two poles, and by these means one 1s 
right and left into those parts of the tube where there is no | able to telegraph /vom the negative /o the positive pole to a dis- 
electric current flowing. To endeavour to ascertain the nature | tance of 8 inches through the air, without any other conductor 

of this arch, a tube was constructed. A piece of talc, bent into | than that which the electrical machine has constructed for itself 

the form U, had a fibre of silk stretched across it ; on this fibre | across the non-conducting gas. The foregoing seems to the 

of silk was cemented a thin strip of talc, 1 inch in length, 5 inch | author to give a possible explanation of ‘‘ ball-lightning ;” if it 

broad, weighing about 7p of a grain. The tube was sealed up | be possible for there to be a negatively electrified cloud suffi- 

and exhausted ; carbonic acid and potash were used to get a high | ciently charged to produce a flash from the earth to the cloud, a 

vacuum, When the magnet was not magnetized, the passage of | point in the cloud would correspond to the wood projection on 

the current from wire to wire did not affect the piece of talc. | the negative conductor; if such a cloud exist, a luminous spot | 
When the magnet was charged, and the luminous arch was made | would be seen moving about the surface of the earth, correspond- 

to play upon the lower portion of the talc, it repelled it, no | ing to the moving point of cloud over it, and thus present



Yan, 19, 1871] NATURE 239 
an nnn eee 

phenomena similar to those described by the privileged few who | Barrett stated that, since he read his paper on ‘The Coast In- 

have witnessed this extraordinary natural phenomenon. ‘The | sects found near Brandon,” at the last meeting, he had received 

following experiment shows that, prior to the passage of the | some valuable evidence confirmatory of the views he then ex- 

electric spark, a channel is prepared for this spark to pass. The | pressed. The Hon. T. de Grey informed hin that he had taken 

positive and negative balls of the machine were separated to a | Agrestes cinerea and Gelechia vitella, both of them rare sandhill 

distance of 6 or 7 inches, and a common candle-flame was placed | insects, at Brandon, and Gelechia marmorca as far away as Tot- 

midway between them. On rotating the machine, the flame | tington, on the Merton estate. Other species had been taken by 

was drawn out on each side just prior to the passage of the spark. | the Rev. H. S. Mariott, of Wickham Market, and the Rev. H. 

Sometimes itextended to a width of § or 6 inches ; this took Williams, of Croxton. —Mr. Geldart stated that Phleum arena- 

place every time the spark passed. It is well known that the | 72m, an essentially sea-side grass, was to be found growing on 

duration of this spark is less than the ;yya00 part of a second ; | the sandy warrens about Brandon. 

the flame occupied the for 74 part of a second in flying out to D 

make the conducting channel through which the discharge went. . , UBLIN ; 

The author has been informed more than once by captains of Royal Geological Society, January 11,—-On the Geo- 

vessels, that when men have been struck by lightning a burn has logical age of the Ballycastle Coal-feld, and its relation to the 

been left upon the skin of the same shape as the object from which carboniferous rocks of the West of Scotland, by Mr. E. Hull, 

the discharge flew. In one instance he was informed that some F.R.S.” The object of the paper was to prove that the coal- 

brass numbers, attached to the rigging from which the discharge field of Ballycastle, Co. Antrim, was referable to the type of the 

passed to the sailor, were imprinted upon his skin. It is now lower coal-field of Scotland, and consequently of the age of the 

seen that this is perfectly possible if the discharge be a negative Lower Carboniferous series ; in other words, of the mountain lime- 

one, that is, if the man be + to the brass number. stone. The Carboniferous series of Ballycastle which had been 

. . _ | described in 1829 by Sir R. Griffith, F.R.S.,* was shown to 

Ethnological Society, January 10.—Prof. Huxley, Presi- | consist of three divisions in descending order. 1. The Upper, 

dent, in the chair.—Mr. Francis Hewitt was announced as anew | consisting of massive sandstones, and shales with beds of coal, 

member.—A collection of stone implements from Queen Char- | black band and clay band ironstones, &c. (Lingula sguamiformis). 

lotte and Vancouver Islands was exhibited by Dr. Hooker, C.B., | 2. 7he Afiddle, consisting of a thin bed of limestone lying between 

and some artificially distorted skulls from Vancouver Island were shales with carboniferous limestone genera and species of shells, 

exhibited by Col. A. Lane Fox.—A paper was read, ‘On the | crinoids, and corals. 3. Zhe Lower, consisting of massive reddish 

Prehistoric Monuments in Brittany,” by Lieut. S. P. Oliver, | grits, and conglomerate with thin beds of shale. The author 

R.A., illustrated by a large collection of drawings and plans. | showed that the carboniferous limestone of Ireland undergoes, in its 

The author first described the alignments at Carnac, which are | extension northward, changes similar to those of the same 

arranged in three distinct groups—those of Menec, Kervario, | formation in Britain, when traced from Derbyshire into 

and Kerlescant. At Menec there are eleven lines of stones with | Northumberland and Scotland. The calcareous element thins 

a circle at the south-west ; at Kervario there are ten convergent | away, and is replaced by sedimentary strata of sandstone, shale, 

lines; and at Kerlescant thirteen lines, with an enclosure of | &c., with approximately terrestrial conditions, productive of 

horse-shoe form. The stone avenues of Erdeven, St. Barbe, | coal and ironstone. It was thus that in the case of the Glasgow 

St. Pierre, and Plouhinec, were also noticed among the | coal-field, the limestone of Derbyshire, several thousand feet in 

antiquities of the Morbihan ; and attention was then directed to | thickness, was represented by only thin bands of earthy limestone, 

the alignment of Crozon, in the neighbouring Department of | interstratified with a thick series of grits, shales, &c., with ironstone 

Finisterre. From the rude character of the stones in all these | and coal. In a similar manner the Ballycastle coal-field, with 

avenues and circles as compared with those in the neighbouring | only a few feet of limestone, shown in the cliffs of the bay, was 

dolmens and menhirs, the author believes that the megalithic | the representative of the carboniferous limestone of the centre of 

remains are of two distinct classes, differing considerably in date, | Ireland, nearly 3,000 feet in thickness. Mr. Hull regarded the 

the alignments and circles of amorpholiths being referable to a | Jower division (No. 3) of the Ballycastle beds (as above described) 

much earlier race than the dolmen-builders. Many of thetumuli | as undoubtedly the representative of the ‘‘calciferous sandstone 

of Brittany were then described, and. attention directed to the | series” of the Geological Survey, which lies at the base of the 

archaic sculpturing upon some of the stones, and to the celts | carboniferous rock of the West of Scotland, and that the middle 

which have been found within the tumuli. Of these celts a large | and upper division (Nos. 2 and 1) corresponds to the carboniferous 

proportion are formed of the rare mineral jidrolite. The dis- | limestone series, or lower coal-field of that country. As regards 

cussion upon this paper was sustained by Sir EI. Dryden, Capt. | the paleontological evidence, it was in favour of this view, as far 

Godwin-Austen, the Rev. H. Winwood, and Messrs. A. W. | as it had been studied. Out of thirty-three species observed in 

Franks, Hyde Clark, and Edgar Layard.—Some notes were | the limestone band of Ballycastle Bay, 50 per cent. had been 

read on a Cairn near Cefn, St. Asaph, by the Rev. D. R. | described in the Lower Carboniferous rocks of the West of 

Thomas, M.A., and T. McK. Hughes, M.A. The authors | Scotland,t and one of the uppermost seams of coal, lying above 

described two chambered tombs within the area of a large cairn | the limestone, had yielded Lingua squamiformis, a form 

which had long been removed. One of these cists was brought | characteristic of the limestone series in the North of England, 

to light by excavations, which were undertaken in consequence | Scotland, and Ireland. Mr. W. H. Baily, F.G.S., concurred 

of a visit to the spot by a party from the British Association | in the view of the age of these beds on palzontological grounds. 

after the Liverpool meeting. The author concluded by pointing out several features of simi- 

Norwicu larity between the Ballycastle beds and the lower coal series 

. + ey . of the West of Scotland, such as the occurrence of several beds 

Norfolk and Norwich Naturalists’ Society, December of “black band” ironstone; the hydraulic and earthy character 

20,--A box of very beautiful and rare fen moths, presence of the limestone of Ballycastle Bay, exactly resembling the 

by the Hon. T. de Grey to the Museum, was exhibited.— | « Arden” and ‘* Cowglen” bands of Glasgow. Some uncertainty 

Mr. Stevenson read a paper on The Abundance of Little | .tij) remained whether there were any beds in the Ballycastle 

Gulls on the Norfolk Coast m the Winter of 1869-70. ns district as high in the Geological Series as the millstone grit, 

bird has hitherto been considered an occasional strage €r | 4 true coal measure, but until more light could be brought to 

on the Norfolk coast, but during the month of February last | pear on this question by further exploration, and a comp ete 

an unprecedented number appeared. | It is probable that investigation by Government surveyors, the author meanwhile 

over sixty specimens were killed in this county ; of these the regarded the whole series as Lower Carboniferous. 

great majority were adult males. These birds have recently 

been discovered to breed in considerable numbers in Lake MONTREAL 

Ladoga, further to the north and west of which it is not Natural History Society, Nov. 28.—Dr. Dawson, president, 

at present known to breed. Mr. Stevenson presumes that the | in the chair. A paper was read upon the Canadian phosphates 

stragglers, mostly young birds, which in autumn and winter | of lime in their application to agriculture, by Mr. Gordon 

appear on the coast of Great Britain, form part of that colony, | Broome, F.G.S., calling special attention to tne valuable apatite 

which, migrating in a westerly rather than in a southerly direction, | deposits of the Rideau district. The author gave a large amount 

pass from the Baltic into the N orth Sen ine adult birds rarely of valuable information upon the manufacture of ‘‘ superphos- 

approach the shore, but, from the sudden and Icresistible force 0 * Re «tri ‘one and Antri 

the gale which. visited us in February last, they were, doubtless, | Royal Dublin Society 820 cts of Tyrone Antrim, addressed to the 

compelled to seek the shelter of our bays and estuaries,— Mr. + Trans. Geol, Soc., Glasgow.
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