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THURSDAY, JULY 30, 1874

FONEPH PRIESTLE)

URING the present weel the centenary of the birth

I) of Modern Chemistry, as the discovery of oxygen
on August I, 1774, may Justly be called, is being cele-
brated both in this country at Birmingham and Lecds,
and in America at Northumberland, Pennsylvania ; we
have therefore thought it would pe acceptable to our
readers to be reminded of the principal cvents in the
life of the author of this all-important discovery.,

Joseph  Pricstley was born on March 13, 1733, at
Fieldhead, near Leeds. At the age of six ycars he lost
his mother, and his education was superintended by
Mrs. Keighley, his aunt, a woman apparently of unusually
wide sympathies. At an early age young Priestley dis-
tinguished himself at school by his great aptitude for
learning languages ; he was familiar with Chaldean,
Syriac, and Arabic, and without the aid of a master
acquired some knowledge of German, French, and
Italian. A pupil of Maclaurin taught him mathematics,
He took great interest in theological controversies, and
his aunt’s tastes provided him with many opportunities

of gratifying his liking in this matter, Having studied
for the Dissenting ministry, he was called to be minister
of a small Unitarian congregation at Needham Market,
in Sudolk, in 1755, Here he remained until 1758, when
he went to occupy a similar post at Nantwich, in Cheshire.
Here he opened a school, and by dint of rigid economy
was able to buy some physical apparatus, with which he
made, to his young pupils, a series of experiments that
drew upon him the notice of the authorities of the
Warrington Academy, so well known in connection
with the name of Aikin.  In 1761 he went to this
Academy to take Dr, Aikin’s place as teacher of
languages and literature, and soon after married the
daughter of a Welsh ironmaster. While at Warrington
he published a number of works on various subjects, in-
cluding the « Theory of Language
guage ” (1762.68), « Essay on a Course of Liberal Educa-
cation for Civil and Active Life” (1765), “ Chart of
Biography » (1765), Chart of History ” (1769), &c. A visit
which he made to London during this period gave him
the opportunity of forming a lasting friendship with
Franklin and Price. He communicated to the former his
intention of writing a history of discoveries in the depart-
ment of electricity ; and not only did he receive from
Franklin a warm approval of the scheme, but also 1] the
books and memoirs he required ; and before the end of
the year, by dint of persevering work, the first volume
was published, under the title of “The History of Llec-
tricity ” (London, 1764, 4to). Three editions of this were
Published by 1775 ; but it bears cvident marks of having
been written in haste.

Previous to the publication of this work, in 1766,
Pricstley was choscn a Fellow of the Royal Socicty, and
about the same time the University of Edinburgh con-
ferred upon him the honorary degree of LL.1), 1y, the

Same year as the above-mentioned work was published, |

Priestley Icft Warrington
Chapel, in ILceds.

and became pastor of Mill-hill
While here he was much occupied
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with theological controversies, but by no means neglecteq
his scientific studies, as alyout 1768 his attention yug
drawn to chemistry, (he result being that in 1772 he com-
municated to the Royal Society a paper entitled « Q.
servations on different kinds of Air,” for which the Copley
Mecdal was awarded to him.

Meantime, Priestley had received an offc
Capt. Cook on his secong cxpedition 1o the Soutp Seas ;
this he accepted gladly, but received an intimation that’
his nomination haq not been confirmed by the Board of
Longitude on account of his advanced theological Opinions,
In 1773, however, at the recommendation of his friend
Price, he was appointed librarian to the Earl of Shel.
burne (afterwards Marquis of Lansdowne) at compara.
tively liberal salary. In the following year, he accom-

panied this nobleman into France, Germany, and the Low
Countries. is hi

rto accompany

expenses for a laboratory, and it was on Aug. 1, 1774,
that he made the discovery which marks SO important an
epoch in the pProgress of chemical science, and the cep.

For some unexplained Teason, Priestley and Iord
Shelburne parted in 1780, the latter Covenanting to allow
the former till his death 2 pension of 150/ Priestley
then settled in Birmingham, to which he was attracted,
no doubt, by the prospect of meeting with men of kindred
scientific tastes. Here he was chosen pastor of one of
the principal Dissenting churches, his friends subscribing
to defray the expenses of his scientific experiments and
his theological controversies, for he was regarded as one
of the greatest controversialists of hisage. His opinions
both on ecclesiastical and political topics were much
ahead of his age ; but this is not the place to enlarge on this
aspect of the character of this remarkable man. Ve may
only mention that he was brought forward as a can.
didate for the French National Convention, and was
nominated a French citizen, a title of which he was
very proud.  For his unconcealed liberality and aq.
vanced opinions he was doomed, however, to suffer,
as the populace of Birmingham, roused to a state
of blind fury by the partisans of Govcmment, rushed
to Priestley’s house, July 14, 1791, and set fire to
it, reducing it and nearly all it contained to ashes, How-
cver, as the result of an €xamination, Priestley subse-
quently reccived an indemnity of 2,000/. for this mad act,
this sum being considerably increased by the liberality of
his private friends,

Although no word of complaint escaped Priestley con-
cerning this misfortunc, it no doubt influenced him to o
considerable extent in deciding him to quit his native land
for republican America, After spending three vears in g col-
lege at Hackney, as Professor of Chemistry
he embarked on April 7. 1794, and fived his residence at
Northumbcrl;uu], in Pennsylvanig, Even here jt was
some time before he was allowed to remain at peace, as
a spiteful rumour had been circulated that he was a secret
agent of the French Republic.  Here he lost his wife and

and minister,

(O]
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his voungest som, and here
1804. . .

Turning now from the cnternal aspects of Pricstley’s life,
let us consider the position he held as a philosopher and
the influence that his discoveries had on the science of his
time. ‘I'he ever-memorable discovery of “ dephlogisticated
air” on Aug. 1, 177h marks an epoch in the annals of
chemistry with which the name of .Dr. Joscph Priestley
will be always associated. 1lc obtained it by exposing a
quantity of red precipitate of mereury to the action of th.e
sun’s rays concentrated upon it by a lens ; the rcd preci-
pitatc was contained in a flask filled up with mercury and
inserted in a basin containing the samc metal. “1I pre-
sently found,” hc says, “that b.y means 9f this lens air
was expclled from it very readily. Having got several
times as much as the bulk of my materials, I admitted
water to it, and found that it was not imbibed by it ; but
what surprised me more than I can well express, was that
a candle burned in this air with a remarkably vigorous
flame, very much like that cnlarged flame with which a
candle burns in nitrous air exposed to iron or lead of sul-
phur ; but, as I got nothing like this remarkable appear-
ance from any kind of air besides this particular modifica-
tion of nitrous air, and I knew no nitrous acid was used
in the preparation of mercurius calcinatus, 1 was utterly
at a loss how to account for it.” He then goes on to
show that red lead and nitre also afford oxygen at a red
heat, and calls it, consistently with the theory of combus-
tion which was then prevalent, dephlogisticated  air,
regarding it as common air deprived of phlogiston, and
consequently possessed of a powerful affinity for that
imaginary principle.

This discovery, however, though unquestionably bril-
liant, must not be allowed to cclipse those other
numerous and valuable contributions to science with
which this indefatigable worker enrichced the stores of
natural knowledge during a period ranging from 1768 to
1800. Therc are indeed few branches of natural science
which did not reap some benefit, direct or indirect, from
the discoverics of the cxperimenter whose memory we

he himself died on T'¢h. 6,

now recall.

On the 17th of August, 1771, Priestley enclosed a sprig
of mint in air in which a taper had been allowed to burn
out, and he found on the 27th of the month that the same
air then permitted the combustion of another taper \\:1th
perfect facility. Thus was the scerct of vegetable respira-
tion first made known. In the discoverer's own words :
«['his restoration of air 1 found depended upon the vege-
tating state of the plant; for though I kepta great 1_1[11?11)'01'
of the fresh leaves of mint in a small quantity of air in
which candles had burned out, and Changed them fre-
quently for alomgr space of time, 1 could perceive no
mclioration the <tate of the air.” In pncumatic
chemistry fof which the gams had been origimated by
Black, Mayow, Hoole and Hales), Pric ey tound 4 new
engine of rescarchyand m his hands this Opyaror yiclded
[lis productions in pure chemistiy are too
dinctnsed tally here, even did space
‘llt‘ discoverad nitrous

m

vist results,
well known to he
]M'I‘Illil. In addinon to
oxide (1,7, 00, sulplows anhydode (7740
(177.p, carhomic onde and Iy drodchlonie acid gas (1772) ¢

Lyade the properties of nire
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of the many instances inwhich pure science has furnished
a substance of practical utility to man : the discoverer of
“dephlogisticated nitrous air” little dreamt that the lapse
of a century would sce this substance used s an anes-
thetic for the purposces of dentistry.  “The pneumatic and
mercurial troughs, now indispensable parts of our labora-
tory “plant,” were also bequeathed to us by the philo-
sopher of Ficldhead.  Although chemistry received the
creater part of Pricstley’s attention, other branches of
science, as before stated, reccived the benefit of his
thoughts, Thus we find a work by him bearing the date
1772, entitled “The Iistory and Present State of Disco-
veries relating to Vision, Light, and Colours,” and we have
already referred to his “ History of Electricity.” From
a catalogue of Pricstley’s works, printed at the end ot
his “ Experiments and Observations rclating to various
branches of Natural Philosophy,” we find that this extra-
ordinary man was the author of no less than thirty-six
volumes on various subjects ; among others, the theory
and practice of perspective, charts of history and bio-
graphy, rudiments of grammar, observations on educa-
tion, a course of lectures on oratory and criticism, an
essay on the first principles of government, and on the
nature of political, civil, and religious liberty, together
with large numbers of works on metaphysical subjects
and on theology.

But it is with the c/emical aspect of Priestley’s life that
we are more particularly concerned at present. The
anniversary about to be celebrated is that of a purely
chemical discovery, and one which to us appears doubly
important, first, from the great flood of light which it shed
on the processes of combustion and of respiration, both
animal and vegetable, aérial and aquatic ; and secondly,
from the powerful illustration which it affords of the value
of a new method in scientific investigation. The purely
practical results which in after years flowed from the dis-
covery of oxygen, such, for example, as the oxy-hydrogen
blowpipe, which enables large quantities of platinum and
of the most refractory metals to be smelted with ease, are
at present of minor interest. Is it not this over-anxious
regard for ‘‘ practical results ” that has led to the com-
plaints, too frequently made, about the decline of chemical
research in England? The spirit of the old investigators
of the school of Priestley, Cavendish, and Black seems to
be forsaking us, and, with certain exceptions, our most
efficient workers are devoting their time and energies to
effecting permutations and combinations among the ele-
ments—in secing in how many ways certain atoms of
carbon, hydrogen, and oxygen can be combined, or in

' locating atoms to certain imaginary positions in space.

It must not be for a moment supposed that we ad-
vocate the entire cessation of this kind of work—
it is useful in its way as supplying facts, but by itself it is
not sutficient to lead us to hope for any great advance-
ment in our knowledge of chemical laws, The greatest
advancements in chemistry have been the results of the
application of physical discoveries—witness the vapour-
density control for the formule of compounds and the
atomic weights of the elementary gases ; or the determi-
nation of specitic heat as a means of controlling the
atomic weignt; or turn again to that great engine of
modern 1o~carch, the spectroscope, which has enabled us
to extend our list of known elements, and which reduces
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the chemistry of this glohe and of suns infinitcly remote
to onc common basis.  So also is isomorphism an c¢ssen-
tially physical phenomenon an one for the cxplanation
of ;\‘hiCh we shall doubtless be  hercafter in(](\btcd to
physics.  The Newton of chemistry may be looked for in
the ranks of physicists.  In the meantime Iet us only
hope for “new methods ™ of research—Ilot Investigators f
seck for some method bearing the same relation to our
chemistry that the ** pneumatic chemistry ” of Priestley
did to that of his time.

|

ON TESTIVONTALISI
UST now, therc must be scveral scientific men asking
themselves what can be the conceivable value ofj
testimonials in determining the relative fitness of a number
of candidates for any appointment of such importance as |
a Professorship of a most important branch of natural
science in a great seat of learning,

Itis not a point of any great difficulty to determine, to
one’s mental satisfaction, in what cases testimonials are of !
value —for they are sometimes most useful —and when they |
are worthless in comparison to other methods for testing
the relative efficiency of different men,

Testimonials, or an examination, or the two combined, |
are no doubt necessary, when the post to be competed
for is one, the qualities required for which are not capahle
of being exhibited to an electoral body by the competitors
in any other way. For minor appointments, therefore,
such as clerkships, smaller educational posts and the like,
they are indispensable ; as they are in cases where the
intimacy of the relationship between the holder of the
post and those he is placed above is close, But for
appointments so honourable and responsible as the Pro-
fessorship of Physiology in the University of Edinburgh, J
or that of Chemistry in the University of Glasgow, we
cannot help thinking that testimonials are a farce. Can-
didates for such cha‘rs are not youths ; they must have
had the opportunity of maturing their minds by careful
training, during which time frequent opportunities must
have occurred for them to take up some fresh branch of
their subject and work it out independently, with some !

|

originality in the methods they employ. Their confidence
in their methods and results ought to have been sufficient
to make them publish them, and so expose them to the
criticism of the scientific public, who do not generally
take long to form a fairly correct estimatce of the abilities
of authors. If all candidates for important posts were
compelled to rely for their election on their works alone as |
testimonials, we are sure that the electors would be less
trammelled, and more in a position to make judicious /
selections.

By some it may be remarked that what js wanted in the
Cases above instanced is good teachers, and that if men
with original power can be obtained at the same time. so
much the better ; this requirement makes the gencral ability
of the professor a secondary consideration in compari-
son with his teaching powcre. \We¢ are of opinion that
this is a mistaken vicw of (he subject.  Very frequently
the most talented followcrs of scicntific inquiry arc not
such cffective lccturers at first sight as their less gifted
colleagues; still, we ncver knew a case in which
there was not a peculiar charm about the teaching of 3

N AITUR I
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master-mind that gives an impulse to study on the part
of the student, Producing in the long run morc bene.
ficial results than the routine discourscs of mere
expositor of other people’s work.,  Another thinir is (}a¢
the conncection of great names with a seat of learning in
itself gives a stimulus to younger workers, raising syc-
cess in mental work (o a position which it g not easy
for it to attain, on account of the fact that jts results
have frequently no immediate practical bearing.

In one at least of (he cases we arc referring to it is unfor-
tunate in some respects that the electors have no special
interest in the science they have so great a power indirectly
to advance. In conscquence of this their knowledge of
the respective merits of the candidates muyst be uncertain,
and we do not think that it will be much Increased by the

—~—— ———

- showers of testimonials which it is evidently the intention

of more than one of the candidates to submit. Qpe candi-
date has sent broadcast a lithographed form, sometimes
€ven to men his junior in position and age, courting testi-
monials. \Vhat possibly can be the value of the pound’s
weight of paper he will probably thus accumulate ? He
ought to remember that no number of shots from a
smooth-bore gun will send a bal] as far as a single one
from an Armstrong, and on that principle reduce the
number and endeavour to increase the quality of the tes.
timonials he sends in ; by which means he will save the
adjectives as well as the temper of his acquaintances,

But appended to each is a selected series of reviews, from
which all the unfavourable ones are carefully omitted. It
is, no doubt, unpleasant to print adverse criticism, but
how can the electors be expected to form a correct esti-
mate of the value of the works reviewed, if those in their
favour only are introduced ? The reviews, as one-sided,
had been much better omitted, or, if printed, had much
better have been inserted without selection.
extreme mode of action thus adopted which has called
our attention to the subject,

On the whole, we think that the electors for the
Scotch Science Chairs have a by no means easy task
before them, and we sincerely hope that in their selection
they will lay stress on soundness of judgment and scien-
tific thought rather than on quires of testimonials wrung
out of acquaintances and friends, who would much rather
have becn otherwise employed than in putting pen to
Paper for the purpose,

Moreover, we are of opinion that not only should a
man’s researches be taken into account in making an
appointment to any science chair, but also that no clection
should be made without taking the opinion of those com-
petent to form an estimate of the value of these re.
searches.

THE RAINEFALL OF DARPADON

Report upon ), Rawnfall of Bapp..:, Wo i wpCL Ty fre
Suence on #, Nagar Cropy, IST 87 Wih two
Supplements, 185 3.y, By Governor Rawson, C.B,
’I‘IHS Report gives the result of observations made

since 1847 ar a Lirge number of stations  wel]
distributed over the island.
5 166 square miles : in

The total area of Barbados
1847, only three stations had
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been cstablished, in 1873 there were 178, so that at pre-
sent there is more than one gauge to every square mile.
I3y this system the conditions of local rainfall have been,
as it were, put under the microscope ; and the storc of
information obtained after the suggestive manncr in which
it has been analysed in this Report, will be not only
valuable to the sugar-planter, but interesting to the
meteorologist.

The north-east trade-wind prevails at Barbados during
three-fourths of the year, and most of the rain comes
from that quarter. Heavy showers come at certain sea-
sons from south-west and north-west, but generally fail to
reach the eastern districts. Indeed it very rarcly happens
that rain falls at the same time, or in equal proportions,
over the whole island ; it has, therefore, been divided
into two main districts, the windward, and chiefly high-
land, and the leeward, or lowland section.

With regard to the yearly rainfall of the whole island
from 1847 to 1871, it has been found, among other results
(1), that the rainfall of fifteen years was above the
mean, that of ten years below it ; (2) that the deficiencies
were generally greater than the excesses above the mean,
that is, droughts, when they happen, are heavy ; (3) that,
taking the thirty years 1843-72, no succession of wet or
dry years in cycles can be traced, but rather an alter-
nation of wet and dry years. No more than two dry
years have occurred together, but as many as three and
four wet years.

With regard to the monthly rainfall : the mean of all
the months is under 5 in.; March is driest, October
wettest. In wet years May contributes most to the ex-
cess, March least. March is the only month of which
the mean rainfall in dry years has exceeded the average.
In dry years the deficiency is generally spread over the
whole year ; in wet years the excess is generally confined
to the rainy season (autumn). On the other hand, taking
the seven wettest and the seven driest years of the period,
we observe that in the wet years two-thirds of the excess
proceeds from heavy rains in the dry season, and thkat in
the dry years more than two-thirds of the deficiency is
caused by threc out of the same four months, viz. June,
July, and May, and by October and May.

A comparison between the three highest and the three
lowest rainfalls belonging to cach month during the
whole period of twenty-five years shows a remarkable
uniformity of the relation between the percentages of the
extremes 3 thus the diffcrence between cach average of
the lowest months and cach average of the highest
amounts in nonc of the twelve months to more than go
(May) or less than 65 per cent. (August and September).

Of the two stations, binticld and Halton, lying respec-
tively at 1,005 and 280 ft. above the sca, the former
received on anaverage nearly 11 in, more rainin the year,
and showed a greater monthly variability.  The influence
of ¢levation is interestings, A\ table of rainfall in 1870 and
1871, at various heiphts from 1oo ft. up to 1,000 ft., shows
an increase at every step of 1oo ft. but one, and the total
increase at 1,000 fl amounts to 2073 in. on the mean of
two years,  Two exceptions to this regular increment in
the means for 1871-73, in supplement No. 2, are ascribed
to the lower stations catching the westerly rains, which
do not penctrate tar imland.

In Aarch, onc-halt more rain fell at night than by day.

From June to November, the days are slightly the wetter
from December to May, the nights, ’

One of the objects of this inquiry is to assist those who
arc interested in calculating the character of coming
scasons. For such a purposc thc annual avcrages of,
each month are taken, after climinating the exceplionai
months of very great or of very slight rainfall. The
original avcrages are not affectcd more than 6 per cent. by
this removal. Having the ordinary limits of monthly
rainfall tabulated, and observing the gencral appearance
of the weather, cvery planter can form some conjecture
whether the coming month will be wet or dry.

Appendix No. 36 shows the influence of each month
according to the rainfall, upon the crop of the same year
and upon that of the following year. Thus a man mighg
fairly bet 9 to 3 that a wet February will be followed by a
bad crop, and 8 to 1, the highest odds of all, that a wet
September will give a good crop next year.

A wet year is followed almost invariably by a good crop
in the following year ; andit is found that by multiplying
the total rainfall of the preceding year by Soo and adding
71 per cent. if that year was a dry one, or subtracting 7%
per cent. if that year was a wet one, the crop may be
calculated in most instances within 3,000 hhds., the
average yield of the island being 45,000 hhds. The
good chance of predicting so nearly the total exports of
Barbados for the coming year cannot fail to be of value,
and further experience will no doubt reduce the proba-
bility of error. Let us hope that other States may be led
to undertakings of the same kind by this example.

F A. R. RUSSELL

[

OUR BOOK SHELF

JManual of British Botany, containing the Flowering
Plants and Ferns arrvanged according o Natural
Orders. By C. C. Babington, M.A., F.R.S,, F.LS.
Seventh Edition ; corrected throughout. (London: J.
Van Voorst, 137.4).

WE cordially welcome this new edition of a “ Manual
of British Botany” which continues to hold its ground
against all its competitors. We do not propose to discuss
the rival merits of Hooker’s, Bentham’s, and Babington’s
hand-books ; each has specialities in which the others are
wanting ; and each will; no doubt, long have its advocates
and admirers. A special claim to popularity as a se/d-
book is advanced by the present work on the ground of
its pcrtability ; and a great advantage is alleged by those
who use it to be prescnted by the practice of placing in
italics a few words in the description of each species
referring to the character by which it is more readily
distinguished from its nearest allies.  Cowmparing the
work with the most recent of the earlier editions which we
have at hand  the 4th, published in 1856—we find that it
extends only to twenty-six pages more, notwithstandirg
the numerous additions made since thattime to British
botany, of which ample account has been taken in the
present edition.  The only alteration made in the prima'y
classitication \comparing these two editions) is the sepe-
ration of Cannabinacee trom Urticacex.  The number of
natural orders is six more than in Hooker's “ Student’s
Ilora,” notwithstanding the union of Salicacex, Myri-
cacen, Betulacew, and Cupulifere into the somewhat
artiticial group of Amentifer.  The location of indi-
vidual genera has also been in some cases revised, as the
removalof N ar 2% cfum from Juncacer (Babington, 4th ed.)
or Liliacew (Houker! to Melanthacer. Relerring to some

of the more ditticult gencra, in which Prof. Babington is
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an acknowledged authority, we find the number of species
of Kuwbus increased from 41 to 45, while that of Aosa is
reduced from 19 to 11, and of Su/ from J2to 29. We
have never been able to understand on what principle
Characexx find a place in a work devoted to © Flowering
Plants and Ferns,” by the latter term being apparently
meant Vascular Cryptogams. Drefived to the work is a
useful Glossary not found in the carlier editions ; but the
author has wisely refrained from acceding “ to the wishes
of some young botanists by prefixing a short Introduction
to Botany.” With the numerous admirable works now
at their disposal, students ought to have no difficulty in
making themselves acquaintcd with the Flora of the
British Islands. A. W. B,

ipics, Past and LFuture, :0ith General flints  for
olser g the MHeavens., By the Rev. S.
M.A, F.RA.S, Rector of Upton-Helions,
(Parker, 1874\,

THis little book is a combination of two distinct treatises ;
one a description of past and future eclipses ; the other,
a catalogue of celestial objects falling within the range of
such small telescopes as amateurs frequently possess.
Each of these, it seems, was originally of greater bulk,
and intended for separate publication, but they have now
been condensed into a single small volume. This has the
merit, not very common in these days, of being more
than a mere compilation ; the ancient eclipses, including

Devon.

those in the *“Saxon Chronicle ” (of which the author |

tells us no description has hitherto been published),
having been approximately computed for the purpose
from the tables in the « Encyclopzdia Britannica ;” and
the notices of the planets, double stars, &c., being derived
from actual observation. The book is pleasantly written,
and withcut professing to go deeply into the subject, may
well find readers among those who feel a general interest
in astronomy, but have no intention of making it matter
of serious or accurate study, or of going much beyond
the limits of a 2} in. telescope. It would have been im-
proved (without departing from its sketchy character)
by a little more fulness and explicitness of treatment in
some places ; for instance, in the description of the belts
and satellites of Jupiter, and where the abbreviated sym-
bols of the Palermo Catalogue are left unexplained. Some
misprints, too, have escaped in the revision. The follow-
ing extract may interest our readers :—*“ For those who
have very large telescopes, and who are not disposed to
take them to oriental climates, it would be usecful to have

records of the number of clear nights in different parts |

of the kingdom, By clear nights, let us understand nights
cloudless, or nearly so, till 11 P.)., or else clear for afull
heur or two. Formerly my observations were taken in
South Lancashire, but since the
Devonshire,
or throughout, was 6o ; in 1860, 43; in 1861 and 1862,
46 each ; in 1863, 47 ; in 1864, 83; 1m 1865, 82 in 1860,
775 1n 1867, 55 in 1868, 62 ; in 1869, 58; in 1870, Iiz;

in 1871, 98 in 1872, 90 ; in 1873, 82

Zhe Human Eye, By W. Whalley,

(London : J. & A.
Churchill.)

IN this small work the author tells us that he has incor- - sure to light.

Porated the substance of a lecture on the subject, together
with additions in various directions. He discusscs, in a
Fopular manner, the eye in man, and adds many facts
With regard to its structure in other animals. 1is remarks
are mostly anatomical, and we arc disappointed 1o see so
litle noticc of many physiological phenomeng connccted
with the power of sight, which bring out the beauty of the
organ of vision in a way which can be understood by the
Most amateur of readers. There is a want of consccutive-
ness in many of the Paragraphs and chaptcrs, though as
a whole the book is a very readable one, Many of the

Instances given are wanting in g1asp ; for instance it js

J. Johnson, |
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|
|
|
|
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|

early part of 1870 in j
In 1859, the number of nights clear, partly :
- and remark that by its use I

remarked tha} *“Insome of the ichneumons or ¢ Pharaolys
rats,” as the Egyptians call them, in the coatimunjj which
somewhat rescmbles the racoon, and in the manfr}e the
osseous orbital ring is incomplete, and in a group of n;imr
quadrupeds, entitled )0 Hyracida, the malar, or cheek
bone, constitutes a perfect orbital ring.” It is well known
that the orbital nng is complete in all the Quadrumana
and many Ungulata, and that it is absent in most other
mammals ; why then take the particular cxamples, which
are not particularly good ones, and lay special stress on
them. The deductions drawn are of a strongly teleolowica)
nature, and we cannot do better than recommend_ the
author’s reperusal of his work for the refutation of one of
his concluding remarks, namely, that “Ip reviewing this
very imperfect and disconnected sketch of the structure
of the eyes of the different classes of animals, we cannot
fail to recognise the fact that the human eye far trans-
cends, both in mechanism and power, that of every other
animal.” We however deduce that the condor can see
further, that many animals have an extra eyelid, and
some bigger eyes than man himself, showing that his is
inferior instead of superior in many respects,

LETTERS 70O THE EDITOR

[The Editor does not hold himself vesponsible Jo7 opinions expressed
by his correspondents. No notice is tafen of anonymous
communications,)

Early Contributions to Spectrum
Photc-chemistry

I My first attempt at photographing the fixed lines of the
fpectrum was made in 1834 It was on paper covered with silver
bromide. As mentioned  in the Plilosophical Alagazine, May
1843, it proved to be a failure. In the summer of 1842, simul.
taneously with M. Becquerel, by using daguerreotype plates, I
succeeded, and in the following; March sent a drawing of the
photograph to the Lhilosophical Maga:ine, which was published
in May. = At that time I did not know that M, Becquerel was
experimenting in the same direction,

The great lines q B, 7 less refiangible than the rest, and
which M. Lamansky has 1ecently re-detected by the aid of the
thermo-multiplier, are given in that drawing.” These in the
diffraction spectrum must be bands of very considerable widih.

2. Sometimes a person is deprived of fair cregit for his labour
by what may Le termed public perversity, experienced this in
the case of the chlorine and liydrogen photometer., The principle
of this instrument is, that chlorine and hydrogen obtained in
equal volumes by the electrolytic decomposition of hydrochloric
acid, are made to rcunite by exposure to light. 1 descrilied o
simple instiument of the kind in the Lhilosothical Ao azine for
December 1843, It still remains the most sensitive fall prhoto-o

Photography and

meters.  Twelve years subsequently, Professors Buns-n ang
Roscoe modified it, and vsed it in their photo-chemical re.
searches.  In their memoirs, published in the Transactions of

the Royal Society, they give full credit for the invention to me,
had ““succceded in establishing
experimentally some of tre most important relations of the
chemical action of light.”  They did Justice in the matter, tut
not so the public.  The instrument currently. pa-ses as (hewr
Invention, not mine,

While speaking of photometers there is another to which
may allude. It depends on the principle that a solution of fernie
oxalate is decomposed with evolution of carienic acid on expe-
The cairhonie acid may be measured or weighed
by any of the ordinary methods. I Gecribed such
ment inthe /%idoso, ... al Jlaging, Septo 18370 Ogie recent v
M. Marchand has published 1 his “Amnaics o cever.)
expuriments by s we, evidently unaware that 1w had been e,
ployed by me many years ago,

3 In 1843 1 made photographs of the ditftaction spectram
formed by 4 grating both by vellection o d transission, an
publizhed drawings of them, ~ An account of thos may be seen
m the Lhilosophical Jlagaione June 1845 and Mach INS7 Theee
were the fist diinaction photographs cver made, They there-
fore preceded those of M, Mascart hy many yeas, O cope
they were not at al] comparable with the Very hine ones vltnne]
recently by my son, Dr. Henry Draper,

SN olostrg-
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. In my memoir *‘On the production of light by heat” (Phil.
Mag., May 1847), I established experimentally the following

facts :— A
(1) All solid substances and probably liquids become incan-

descent at the same temperature.
(2) The thermometric point at which some substances become

red hot is about 977 l'ahrenheit degrees.

(3) The spectrum of an incandescent solid is continuous ; it
contains neither bright nor dark fixed lines,

(4) From common temperatures nearly up to 977 I%., the rays
emitted by a solid are invisible. A't that temperature they are
red, and the heat of the incandescing body being made conti-
nuously to increase, other rays are added, increasing in refrangi-
bility as the temperature rises.

(5) Whilst the addition of rays so much the more refrangible as
the temperature is higher is taking place, there is an augmenta-
tion in the intensity of those already existing.

This memoir was published in both American and European
journals. An analysis of it was read in Italian before the Royal
Academy of Sciences at Naples, July 1847, by M. Melloni,
which was also translated into French and English.

Thirtecen years subsequently M. Kirchhoff published his cele-
brated memoir ‘“On the relations between the coefficients of
emission and absorption of bodies for light and heat.” A trans-
lation of this memoir may be found in the Philosophical
Magazine, July 1860.

In this memoir, under the guise of mathematical deductions,
M. Kirchhoff, taking as his starting-point the condition discovered
by Angstrom in 1834, respecting the relations between the
emitting and absorbing powers of different bodies for light and
heat, among other things deduces the following facts. I give
them as they are succinctly stated by M. Jamin in his ‘‘ Cours
-de Physique de ’école Polytechnique ” (1869).

(1) ‘All bodies begin to be red-hot at the same moment in the
same space, and become white-hot at the same time.

(2) Black bodies begin to emit red rays near 525 C. (977 F.)

(3) The spectrum of solids and liquids is devoid of fixed lines.

(4) The rays first emitted by black bodies are red ; to these
are added successively and continually other rays, increasing in
refrangibility as the temperature rises.

In his celebrated memoir, and in subsequent publications on
the history of spectrum analysis, M. Kirchhoff abstains from
drawing attention to the coincidences I am here pointing out,
except that in a foot-note to his memoir he makes in a single
word allusion to mine. But from this no one would infer what
were really the facts of the case, and accordingly in the biblio-
graphical lists subsequently published, in works on spectrum
analysis, such as those of Prof. Roscoe and Dr. Schellen, my
memoir is not noticed.

I earnestly solicit those who take an iaterest inthe history
of spectrum analysis to compare my memoir in the ZFhilo-
sophical Magazine, May 1847, with those published by M.
Kirchhoff thirtcen years subscquently, on the radiating and ab-
sorbing powers of bodies (P’hil. Mag., July 1860), and on the
history of spectrum a.alysis (Phil. Mag., April 1863).

Joun WiLLIAM DRAVER

University, New York, July 8

Sounding and Sensitive Flames

In NATURE, vol. x. p. 223, Prof. Ilerschel describes some ex-
periments recently made at the Newcastle College of Science,
whereby sonorous vibrations are produced in tubes by means of
heated wire-gauze instead of the ordinary gas flame. Interesting
as are these experiments, they are, however, by no means new.
The influence of heated wire-gause in giving rise to vit-rations of
air within tubes was, I believe, first published by I'rof. Rijke of
Leyden. In Keenig's catalogue for 1805, Rijke’s tube is adver-
tised (No. 27) and the method of experiment described.  The
rcadicst way of making the experiment is to cut a piece of the
ordinary fine iron-gauzc to the size of a sixpence or shilling, and
press 1t some three inches up a glass tube of corresponding bore.
Almost any length of tube over one foot may be employed, 8o
that notes of vauying pitch can be obtained.
heated by a little alcohol flame at the end of a bit ot quill tubing,
Employing platinum-pausze heated by an electric current, or a
gas tlame 1esting above the pauee, the sounds can be rendered
permanent, By one or other of these methods no doubt many
of your readers have, like myself, often repeated this experiment
during the last six ur seven years,

The gauze is easily |

T notice also that I’rof. Herschel has kindly attributed to me
a modification of the ordinary sensitive flame ; the credit of this
belongs to Mr. I. Barry, of Cork, This arrangement simply
consists of a sensitive flame burning on wire gauze, inste&uf) 0
directly from the gas jet. It was described in NATURE, vol, v,
P. 30, and some further cxperiments on this kind of flame are
t% be found in the journal of the Franklin Institute for April
1872,

Perhaps it is not out of place toadd here that when a sensitive
flame under the influence of sound is vicwed in a moving mirror,
the state of its vibration, thus seen, reveals some imerestiné
facts, Under such circumstances, the flame is capable of show.
ing the nature of the different vowel sounds, and further, by the
broken appearance of the flame one is able to detect sonorous
vibrations too faint to be heard and too feeble otherwise to affect
the flame. I have given a representation of the flame seen in a
moving mirror on the plate appended to an article in the Popular
Science Revicro for April 1867. The flame that is most suited
for the vowel experiments happens to be the parent of the family
of sensitive flames, and is described in a little paper of mine in
the Philosophical Magasine for March 1867.

W. F. BARRETT

Science Schools, South Kensington, July 27

Aid to Private Research—Circulation of Scientific
Memoirs

THERE are many scientific students scattered through the
country, as science-masters in schools, and in other capacities,
who are willing and competent to undertake original researches
in their special branches of science. The great obstacle to their
attempting it is, in most cases, the cost of the necessary instru-
ments. 1t is of course impossible to expect such apparatus
as is required for original work to be supplied from the
science funds of a school, these being properly applied
to provide only what is requisite for teaching the pupils;
so that if an investigation is to be attempted, the whole
cost falls upon one who is probably just beginning life, and
is quite unable to afford it. The work is therefore postponed
for a considerable period, and perhaps is given up altogether,
Now the Department of Science and Art grants aid in fitting up
the schools which are under its control  If the Department
would give similar aid towards purchasing expensive apparatus for
research, or would allow competent workers to hire such instru-
ments for the period they require them, much of the difficulty to
which I have alluded would be removed. Many, I am sure, would
be glad to avail themselves of the opportunity, and would willingly
fulfil the conditions necessary to ensure the safety and proper use
of the apparatus. 1 may remark that by this means it would
probably be easy to organise to a certain extent the investigations
to be carried on, and thus render the results far more valuable
than they would be if isolated. Looking to the national import-
ance and the unremunerative character ot this kind of work, few
will think that tkis appeal is exorbitant.

I wish to allude to another point, to which attention has
already been drawn in your correspondence columns (NATURE,
vol. viii. pp. 506, §50). A scientific man, unless he is fortunate
enough to be within casy distance of a large scientific library,
is practically debarred from reading even the most valuable
memoirs that are published. Abstracts, indeed, he may see;
but these only serve to remind him that if he would get the
original memoir for himsclf, he must purchase with it matter
which is useless to him, but perhaps of the highest value to a
worker in another branch. If these memoirs could be purchased
in a separate form- -or evenif collections of papers bearing upon
closely related subjects could be obtained—another cause of the
costliness of science woul.i be removed.

It has occurred to me that something ought to be done
amon2st ourselves to remedy our position as regards the transac-
tions of the learned socicties and the scientific periodicals. Could
not a book-club be instituted, the members of which, upon paying
a small annual subscription, should receive in turn the chief scien-
tific periodicals?  Or would it be more easy for a number of us
who happen to take in different journals, to exchange _them?
If any ot your readers should be inclined to co-operate with me
in inttiating cither of these schemes, or to furnish any suggestions
on the subject, I should be glad if he would communicate with

me.

Sherborne, Dorset, July 11 H. W, LLoyD TANNER
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Photographic Irradiation

A~ the question of whether irradiation is due to the imperfec-
tion of the instruments, or to an action taking place within the
thickness of the collodion film, is a matter of considerable im-
portance in all cases in which Photography is made use of for
the purposes of accurate measurement, I have repeated and somc-
what varied the experiments whicl, have lately been described in
NATURE, vol. x. pp. 205, 223, by Mr, Ranyard. 1 therefore laid on
a uranium dry plate a picce of Platinum foil, and with full aperture
of lens took, with an €xposure of twenty-five minutes, a photo-
graph of a piece of cardboard, in which were four parallel slits,
hung against a background of bright sky. In spite of the long
exposure, the images of the slits are sharplycut off at the place occu-
pied by the edge of the platinum foil, though at the same time
there are very marked traces of the outer hazy irradiation arising
from reflection from the back of the plate. I then took witl
the same exposure, and under'what seemed to be similar con-
ditions of illumination, a Photograph of the same cardboard
sheet, on an extra-sensitive Liverpool plate, and again found that
the images of the slits were sharply cut off, This seems to me
to decisively show that the irradiation cannot be due to a spread-
ing within the film, caused by the light dispersed from the
highly illuminated particles in’ the collodion, as suggested by
Mr. Aitken ; and I feel inclined to agree with Lord Lindsay and
Mr. Ranyard that it must be dye to some cause that has its seat
of action in front of the collodion film,

Bedford W C. CrorFrs
Feathering in Flint Weapons

IT is now some years since I first noticed the fact that in a
number of flint weapon heads in my possession a distinct spiral

the direction of the line of fracture in the flint, but also in part
to an exaggeration of this by the hand of the workman, In the
last number of the Scivnsific 4 merican is d picted an  arrow-head
with the edges very distinctly feathered, so that if the weapon
with which it was armed was propelled with any great rapidity, its
revolution would be a matter of necessity and would result in a
greater steadiness in its line of trajectory.

After having ascertained that my own weapons were all twisted,
I examined a number of others with the view of ascertaining if
the same spiral existed in them, and in all I found that there was
something like it, and the more finish they presented the more
twisted they were,

A very simple method enabled me to show the twist well, I
pressed a flint between two pieces of greased pipeclay, then re-

moved it carefully and filled its place with liquid plaster of Paris,
Cross-sections of this cast in various directions showed the twist to
perfection, and 1 found that the two wings of the flint were
twisted in opposite directions though identical in relation to the
axis of rotation), and that the curvatures were identical with those

seenin the iron arrow-heads provided with wingswhich are used in

they are not still, made in large quantities in Birmingham. The
most perfectly twisted stonc arrow-head which I have yet secn is
one made of quartz, where the line of fracture could not help the
manufacturer in the least, and where it must have been the result
of deliberate workmanship. It was an American weapon. The
line of fracture of flint always gives a more or Jess pronounced
spiral, and this may be one of the many reasons for j(s having
leen almost universally selected as the material for arrow-heads
when it could be got. In fact, it is a difficult thing to find a flint
ake of any size which has not a very evident spiral form, and I
ve a photograph in my possession of two weapons which I
have examined and which are almost 1dentical, one found without
its shaft near Bridlington, in Yorkshire, and one with its shaft
found in the hands of a native of New Zealand ; and it would be
impossible to tell, from the style of manufacture, which weapon
elonged to which country. It is impossible (o regard this as
Mere coincidence, but we must look on it, in each case, as
an independent discovery of the principle of the rotation of the
rifled projectile. LawsoN Tarr
LOCALISATION 01 L'ONCTIONS Iv THE
BRAIN
T onc of the last mcetings of the Royal Socicty, Dr,
Burdon-Sanderson related the results of cxperi-
Ients he had recently made with a view to the further
investigation of the important discovery of Hitzig and
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Fritsch, that there are certain Spots on the surface of the
cerebral hemispheres by the excitation of which the
muscles of the Opposite side of the body can he thrown
Into combined actig),.
It is well known that Dy, Ierrier, of King’s College,
who has studied the topographical distribution and limita-
tion of thesc active Spots or areas with great minutenesg
on a considerable varicty of animals, has founded upon
his CXperiments a theory that these Spots correspond to
organs situated at or near the surface of the hemispheres,
and that it is the function of these organs to originate
combined voluntary movements, Dr, Ferricr has accor-
dingly proposed to call them “ motor centres,”

s, however, the facts appeared to Dr. Sanderson to
be quite as consistent witl, the view previously entertained
by physiologists that the function of co-ordinating volun-
tary movements is localised lower down in the cerebro-
spinal centres, he thought jt necessary to ascertain, with
reference to some of the most characteristic combined
movements produced by stimulation of the surface of the
brain, by the Interrupted voltaic current (Hitzig and
Fritsch), or by induced currents (Ferrier), whether the

contained.

removal of the * centres,” the effects to the production of
which they were Supposed to be essential could still be
observed, this would go far to prove that the facts had
been misinterpreted ; and if it could be further shown, not
only that the phenomena might present themselves in
animals deprived of the centres from which they were
supposed to originate, but that they could be produced

circumstances as in normal animals, this would go far to
negative the existence of any organs at the surface of the
brain to which the term “ motor centre ” could with any
propriety or accuracy be applied.

In accordance with these considerations, Dr., Sanderson
planned experiments, in some of which the superficial
convolutions containing “ centres ” were removed, while in
others the whole of the anterior part of the left hemi-
sphere as far down as the outer portion of the corpus
Striatum was taken away with the aid of 3 sharpened
Spoon. In each case it was found (1) that when after the
removal of the cortical grey substance, the cqt surface of
white substance is excited by induced currents, move-
ments of the opposite side of the body are produced,
which are of the same character as those which result
from excitation of the natural surface ; (2) that the excita-
bility is limited to certain Spots, which can be a; sharply
defined as those demonstrable on the natural surface;
and (3) that the relative positions of the actjve spots on
the cut and natural surfaces respectively correspond
closely with each other.

Simultaneously with the publication of Dr. Sanderson'’s
communication, a paper appeared in Eckhardt’s Deitrige
in which an account was given of very similar experi-
ments, of which the results, though incomplete, corre-
sponded, <o far as theory went, with those above related.
We lcarn also that Prof ermann of Zirich has also
made exporiments which have led him to reject in the
most uncquivocal manner the conclusions of Hits e and
Fritsch,

7L Fopryr o CONE N
I1.
Lli'l‘ s sce what ideas, what explanations have been
sugaested by the aspect of these mon -trous pheno-
mena, so evidently subject to the intlucnce of the sun.
On examining” comets, the first idea which iy pre-
* Continued from . .29,
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-
sented to the mind is that the head of a comct is the seat
of an cmission of matter which takes placc in a direction
opposite to the sun; it scems asif the comet fused at
onc end, and that the matter thus thrown off is arranged
into an immensc plume, exactly like the smoke which
escapes from the chimney of a steamer at full spced.
Let us examine this analogy motre closcly, and suppose,
first, the boat to be motionlcss, with the smoke ascending
vertically in a perfectly calm'atm'osphere. Each putf of
this smoke is sent into the air with a certain speed, and
the successive sections of the vertical plume thus formed
will represent the positions which these pulls will have
reached at the same instant. The puffs first emitted will
be the highest ; the latest ones will be lowest ; if then we
knew the law of the ascending movement of any puff, we
should thus be able to assign the instant at which each
section of the vertical plume was shot forth. Mecantime,
should we set the steamer moving in the motionless air,
the place at which each section is emitted will gradually
advance ; each of these will ascend almost vertically over
its place, for the speed of the horizontal movement which
the boat communicates to it will be very rapidly exhausted
in resisting the motionless air, and at the end of a certain
time these puffs will be found dispersed in an inclined
plume, presenting a curvature more or less marked. At
first, this curvature will assume a vertical direction, 7.c.
the direction of emission.

On the other hand, the successive puffs, in ascending,
tend to spread out; the earliest and highest must then
become rarefied and disappear from sight. The tail,—-
no, I should say the plume of smoke thus formed, must
become less and less dense, at the same time becoming
less and less distinct and gradually getting obliterated.

Does it not seem as if here we had put our finger upon
a complete analogy? The comet proceeds on its way like
a steamer ; it describes round the sun an orbit elongated
like the path of a bomb ; heated more and more by the solar
rays, its mattcr is expanded and escapes into space, like
that of a rocket. Is it not natural that it should send off
a plume analojous to that which escapes from the funnei
of 2 machine in motion ?  If we knew the rate of emission
of each pulf of comctary vapour, would we not be able to
calculate the place which it must occupy in the tail
and even the form of the tail itself? Reciprocally, after
having carefully determincd the figure of this tail, would
we not be able to form some estimate of the rate of the
nucleal emission of the comet? Such,very nearly, was
Newton’s point of view in studying these magnificent
phenomena. The comet of 1050, which appeared in the
time of Newton, had atail of 25,000,000 leagues in length ;
it forcibly impressed this great geometer, and originated
in his mind views similar to the analogy which we have
just indicated.

But analogy is not always a perfectly trustworthy
guide. Hcre the differences preponderate consider-
ably over the likenesses.  We have certainly in the
heavens a heated body which in its progress emits
vapours like a gipantic steamer; but where is the
funncl, where is the atmosphere? And, remember,
the atmosphere here plays an important part, for it
is its presence which detenmines the ascent of the
puffs of smoke. It these ascend, it is from the same
cause as balloons, because they are lighter than air.
Take away the ur, instead of mounting they will fall,
Well, in the sky there is no airj space is void of matter
fornung @t continuous and ponderous medium, layer on
layer, until the surface of the unas reb hed,  Morcover,
Laplace has shown that the poaer of the sun i attracct-
ing o ponderable tud will not extend beyond e overy
narrow lmit. As tothe ether of the physiost it need not
cnpage our atlention for ananstant, siee, by detuation,
this by pothetical cther i mponderable,
much astonished that the pemus of Newton should Tave
been content with a4 simba analogy, i we only retlecton

Cupon all the more that it
We shall not be

all the difficulties which the doctrine of attraction raised
in the minds of the cighteenth century, and on the Carte-
sian prcjudices which greeted its first appcarance on the
Continent. What would have happened ify at the first
the too absolute terms of this doctrine had scemed
to be contradicted by the phenomena of the figure of
comets ? It was then necessary, at any cost, after having
incontestably connected the movement of these bodics
with the new doctrine, (o let it also be scen, even though
it was by an analogy somewhat forced, that their figure
could be explained in the same manncr.

Now that the doctrine of attraction is established on
an immovable foundation, our mind is able to detach itself
from the purely metaphysical part of the original affirma-
tions, which presented it to us as the single force to which
all celestial phcnomena ought to be subordinated. But
before invoking another force, it is necessary at the very
outset to draw from attraction all the consequences ap-
plicable to comets ; and we shall do so by showing that
the force, which seems constantly to tend to unite, to
agglomerate scattered material, is, in reality, also quite
capable of producing in certain cases the opposite effect,
viz., of undoing existing agglomerations.

To procecd in order, let us ask, first, why comets have
tails while planets have not. Is it because comets ap-
proach closer to the sun and are thus subjected to a very
powerful heat? Certainly not ; for the planets Venus ani
Mercury, especiaily, are constantly closer to the sun than
most of the comets at their perihelion, and yet neither
Venus nor Mercury has the faintest trace of a tail.  Must
we attribute the ficure of comets to the parabolic nature
of their orbits, in virtue of which their distance from the
sun varies enormously, while the plinets remain always
very nearly at the same distance from the centre of our
solar system? An illustrious poet, Lamartine, wishing to
depict a creator of the earth, indifferent to his creature,
has beautifully sail—

Et d'un piel dédaignenx la langant dans Tespaze,
Rentra dans son repos.

If the kick had been stronaer, the earth would have
been sent to describz a cometary orbit round the sun, zc.
an elongated ellipse or a parabola, instead of the circle
which it now describes ; but, for all that, it would not
have become a com.t, it would have had no tail. Do
you know what shape would be the result on this suppo-
sition? The imperceptiole solar tides of the ocean would
be gradually restrained in proportion as the earth in:
creased its distance from the sun, and soon would dis-
appear altogether ; our atmosphere would be more and
more condensed into layers always spherical and concentric
with the earth ; our planet would be lost in the depths of
infinitz space without any other change than a more
marked contraction due to the predominating cold of
space.

Are comets, then, formed of matter different from that
of the plancts > No; such an idea cannot be accepted
now that spectrum analysis has told us of the existence
of sodium, magncsium, and calcium in the sun, hydrogen
in the stars, and cur ordinary giscs cven in the most
distant nebulwe.  Above all, we tind the same elements
subject to the same mechanical, physical, and chemical
Luws,

‘The truth is more simple.  If our planets have no tails,
it is because they have an enormous Mmass g if comets
have tails, 1itis because their mass is extremely sm:li, and
bec use the attracidon which this mass exercises upon
thetr matenals is not sufficient to hold them back and to
overcome the external forees which tend to decompose
them.

Now hav we hit upon a notion which I must dwell
has not hitherto been sutticiently
populatised. You have heard of a general law in tie
wotld of organised and living beings, called ™ the struggle
for lite,” the tight or ¢ tiort which it is neccssary to make
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in order to live, e to resisg the external forees which
tend to death. Those that have in themselves a sufficient
resisting force are developed and found persistent races ;
the feeble succumb and disappear.  The same L reigns
in the heavens. A body would sybsist eternally by virtue
of its internal forces if it were alone ; but every neigh-
bouring body becomes for it o dissolving cause by virtue
of the attraction which the former cxercises on the Iatter.
The strong resist ; they are the planets : the weak yield
and end by succumbing ; they are the comets.

Mechanics will convince us of this. Let us take a
comet far away from the sun, leaving out of consideration
at first the very weak attraction to which the former is
subject : we can do this, for it is then sensibly the same
for all its parts. Its solid. liquid, or gaseous materials are
under the influence of their mutual attractions and of the
feeble heat which they reccive from without, freely dis-
posed in regular layers, superposed so as to form a globe
spherical like the earth, a globe whose centre will be
occupied by the most compact parts and whose surface
will be formed of the lightest parts. Whether this globe
be at rest or in motion, if things remain thus, the comet
will subsist ; you will see its bright nucleus surrounded by
a less luminous but quite sunny nebulosity, and this same
form will indicate to you a body in which the forces which
act on all its parts are directed towards the centre. Such
is the first form in which we have represented Donati’s
comet (Fig. 3),

But if the comet comes nearer to the sun, the solar
attraction will rapidly modify this state of things. The
parts nearest to the sun will ‘be attracted more strongly
than the centre, and wiil have a tendency to separate
from it; the difference of the solar attraction on the
various parts of the comet will have the effect of elongat-
ing that body somewhat in the direction of the radius
vector ; this is a phenomenon quite like that of the tides.
The second sketch (Fig. 4) of the comet of 1858 offers an
example of this; but already the eccentricity of the
nucleus ought to put us on our guard against any
incompleteness in our present reasoning, founded upon
the sole consideration of attraction. Nevertheless, you
see, the body remains entire ; the solar action being very
feeble, at that great distance, the attraction of the comet
on its exterior strata still preponderates, and the resultant
of these various forces at each point is still turned towards
the interior ; the layers which compose it are everywhere
convex externally, and do not show any symptoms of
dissolution.

But bring the comet still nearer to the sun ; the attrac-
tion of that body will no longer be limited to the produc-
tion of an clongation ; you will see the external layers
become still more deformed and finally open out so as to
let matter escape.

There exists, for every body placed within the sphere
of action of our sun, a surface limit beyond which its
matter may not pass, under pain of escaping to that body
and falling within the domain of the solar action., This
surface limit depends on two things—the mass of the
body and its distance from the sun. For a planet like
the earth, whose mass is so considerable, this surfacc
limit is very distant, and yet, within the stil] terrestrial
region of its satellite, the moon, a child could lift, without
much difficulty, a body which would weigh for us 36,000
kllogrammcs, so, feeble does the attraction of our globe
become at that distance of Go terrestrial radii. A little
beyond the lunar orbit, a body would cease to belong to
the earth, ard would enter the exclusive domain of the
Sun.  But for a comet, this surface limit is much nearer
the nucleus, and, morcover, it draws nearcr an ncarcr, in

Proportion as the comet approaches the sun,  One of the
most eminent professors of the high education, M. I,
Roche, of Montpellicr, has submitted this question to
analysis, leaving asidc accessory circumstances such as
the rotatory movement of the body under consideration

- which thence follows in the matter.

- especially the thenceforth
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and the curvature of jiy trajectory 3 he ha. thus heen
vnnl)lc'd to dlS(.?n_\'vr that the surface which so limijs a
bogly in the vicmity of the sun presents two singglay
points in the.dlrcction of the radius vector, scttin. out
from which this surface js widened out into conjcal net-
work, in such a Manner that the dissolution of g body
the matter of which reaches o passes beyond these
boundaries, is cffected principally in the vicinity of the
pomts referred te, flying, so to speak, into two pieces
thus obeying at once the attraction of the comet rm(i
preponderating  attraction of
the sun.

And it ought not to b objected to this that there is no
reason why the matter of body should tend thus to be
separated from its centre and to fil] a volume greater and
greater, so as to reach or surpass the fatal limit. This
tendency cxists ; it proceeds from the increasing heat
which a body that approaches nearer and nearer to the
sun experiences, and from the progressive expansion
Certainly if the earth
were drawn nearer to {he sun, the dilatation of its solid
nucleus would be a small matter, but thenceforth the seas
would be reduced to vapour and would pass wholly into
the atmospherc. In the case of comets, in which the
matter presents a much less marked degree of aggregation
—doubtless because its original heat, due to the union of
the particles which compose it, was not sufficicnt to
bring about all the chemical reactions—the solar heat
produces an expansion Comparable to that of gases.
According to my calculations, this expansion dilates the
radius of the concentric zones which we can distinguish
so well in the head of Donati’s comet, at the rate of 19
metres per second.  So long as these zones remain in the
interior of the surface-limit, they are not dissolved ; but if
they should happen to go beyond it, their matecrials go
off at the bidding of the sun’s attraction,

Thus all the conditions of instability are found united
in comets. Their mass is extremely small, and, conse-
quently, the surface limit is very ncar the centre of gravity,
Their distance from the sun ‘diminishes rapidly in the

~descending branch of their trajectory ; consequently this

surface limit becomes more and more contracted. Finally,
their enormous volume tends unceasingly to dilate, be-
cause of the increasing heat of the sun, and to cause the
cometary matter to shoot out beyond this surface limit,

What becomes of this mattér after it is set frce by the
action of the sun? Having escaped from ‘that of the
comet, it will none the less preserve the original speed, /7.
the speed which the comet itself had at the moment
of separation ; this specd will scarcely be altered by
the fecble attraction of the cometary nucleus, or by the
internal movements of which I have spoken, since these
are measured by a few metres per second, while the gene-
ral motion round the sun takes place at the rate of 10, 15,
20 leagues and more pir second. The molecules, sepa-
rated and thenceforward independent, then describe
isolated orbits around the sun, differing very listle from
that of the comet. Thos: which are found in advance
go a little faster and take the lead ; those whicl are
behind remain a little in the rear; so that the aban-
doned materials are divided along the trajectory of
the comet in front and in rear of the nucleus.  In time
these materials are separated considerably from the be Ly
from which they emanate, and are more and more dis-
seminated ; but considered at the moment of emission,
they will form two visible appendages, two sorts of (ails
opposed and stratified oa the orbit of the comet,

We touch here on the  decisive point of our re-
search.  “To take the tinal step it will be sutticient tor s
to consider the two tizures 0 and 7. The first presents
the successive shapes O C%which acomet must Like,
according to the precedimg theory, it there were no other
force in pliy than that of attraction, Fig. 7 represonts
the actual Fact, 7 the torms which 4 con.t assumes i
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reality according to its progress in its orbit round the
sun, S. Evidently there is no resemblance between these
two series of figures. Then the preceding theory fails in
some point, and as the error will not have been in the
part attributed to attraction, it must be found in the
assumption that this is the only force. In other words,
it is sufficient to compare the effects of attraction with
the real facts, to be convinced that there must be another
force at work in the cometary phenomena. And as the
former would be capable only of disseminating the matter
along the orbit, the new force must be capable of driving
this same matter in the direction of the radius vector ; it
must then be opposed to attraction ; it must repel and
not draw. What may this force be? Ought it not to
make itself felt elsewhere than in the gigantic tails of
comets? How can the same body, the sun, at once
attract and repel matters of the same origin ? And how
does it come to pass that since it acts so powerfully on the
matter of these bodies, this repelling force of the sun
does not change the movement of their nuclei which
appear to follow so faithfully the laws of solar attraction ?
This last question will put us on the right track.

And first, do comets follow rigorously, like planets, the
laws of attraction? That the law has been firmly esta-

FiG. q.

blished in the case of the planets, I cannot doubt, for we
have for these bodies a historic series of observations
going back to the Chaldeans and including thousands of
revolutions of each of them. If there had been the
least disagreement between the phenomena and the law
to which they are assigned, the disagreement, no matter
how small, must at length have become sensible, after
accumulating during so lengthened a period. But comets,
in general, appear only once ; we only see them and can
only observe them in a very restricted part of their orbit ;
so that should a very slight influence alter their move-
ments, its effect would be confounded with the inevitable
errors of observation, and astronomers would not be able
to distinguish it. Therc are, no doubt, some periodic
comets, such as those of Halley, Biéla, l.ncke, &c., but
the first has a period of seventy-five years, so that in going
back to its earlier appcarances, we very soon reach the
time when comets belonged to the doninin ef astrology.
That of Licla has a period of 63 years, but its first cer-
tain appearance dates only from t?':e end of last century,
and in the course of that time a singular accident has hap-

I'f'ln"l to it : it has been divided in two.  There remains
l'.m-lwa‘c:mu-t, the only one which can be subjected to
the verthication of which we have spoken, on account of

the numerous revolutions which it has accomplished since
1ts discovery in 1786, Well, at is found that this comet,
the only one which can be tested in the way we speak
of, doe ot Wl exanctly the laws of gravitation.  Ac-

cording to thesc laws, when we have taken account of the
perturbations caused by the ncighbouring planets, the
time of revolution ought to be constant, whilc, in fact, it
diminishes regularly during each revolution ; the effect
established in_this instance is of considerable magnitude
about half a day. !

In face of such a fact there is room for the question
under consideration, viz, Is attraction the only force
which governs the universe? But how can we formulate
such a doubt, when the carefully-studied movements of
the planets may be perfectly accounted for, for thousands
of years past, exclusively by the theory of attraction? We
can escape the difficulty by an artifice identical with that
which enabled Newton to account for the tails of comets
by attraction alone : I refer to that vast and rare atmo-
sphere which Newton placed in space around the sun
and in the midst of which the cometary materials are
levated, according to him, exactly as the smoke of our
chimneys in our terrestrial atmosphere. Geometers,
then, introduced the resistance which this general
medium ought to oppose to the progress of a comet on
account of its small density, while the same medium
would oppose only an insensible resistance to the planets

FiG. 7.

on account of their relatively small volume and their
enormous density. It is a remarkable fact that the
analysis founded on this impossible hypothesis perfectly
accounts for the anomaly proved to exist in the orbit of
Encke’s comet, viz., its progressive acceleration. I feel
bound to question this analysis, and to show (1) that its
primary basis is radically false, since it leads to the ad-
mission that a material and ponderable medium may
remain immovable around the sun; (2) that ths conclu-
sion of this analysis, so far as it is valid and conformable
to observation, simply proves that therc must exist an
action opposed to the movement of the comet and
directed along the tangent to its orbit. \arious causes,
moreover, may lcad to the same conclusion, and ditfer
only, as to other effects, in quantitiss difficult to appre-
ciate. But we learned above, from the phenomena of the
tails, that there also exists an action in the direction of
the radius vector.  The resisting medium of Encke, or
the immense solar atmosphere of Ncwton, being physi-
cally impossible, I have been led, by two ditierent
ways, to a new force which would satisty these data by
producing the two actions or components above men-
tioned : that which expels the cometary molecules in the
direction of the radius vector, and that which acts upon
the comet in the inverse ratio of its tangential velocity.
(7o b¢ continued.)
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REPORT OF PROF. PARKLR'S HUNT ERIAN

LECTURES “ON THE STRUCTURE A ND
DEVELOPMENT OF TH VERTEBRATE
SAULL"* i

N no animal has the study of cranial development
yielded richer results than in the frog. In tadpoles,
from the time of hatching onwards, such points as the true
nature of the trabecule, and their distinctness from the
investing mass, the fact that the stapes is a segmented
portion of the ear-capsule, and not the apex of the hyoid
arch, and the relations of the Pterygo-palatine arcade
have been demonstrated with certainty, Most instruc-
tive, also, is the way in which the various arches .beco_rne
segmented, altered in shape, direction, and relative size,
and made to subserve the most varjous functions.

. 17.~Head of Tadpole 2~3 lines long, with the facial arches exposed
s by rcmowﬂ of the skin from the left side (x 64).

Besides the adult, nine stages of the frog’s skull were
described, ) )

I (Fig. 17).—-In tadpoles at about the time of hatching
the whole organism is in a very rudimentary condition.
The mouth and the gill-slits are closed, the dehiscence of
the tissue between the facial arches by which they are
ormed not having yet taken place. On the first and
second branchial arches small papillae, the rudiments of
the external gills, have made their appearance (see Fig.
17).  The little Creature, now about a quarter of an inch
or less in length, js usually found attached to water
weeds by the horseshoe-shaped sucker beneath its throat,
which, though serving the same purpose, must on no

Fig12.
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W PlPe
~ Mele
DeP
Fic. 18, —~Head of Tadpole, 5 lines long (x 6}). Or.P. Orbitar process.

count be confounded with the suctorial mouth of
the lamprey. The facial arches are in a perfectly
simple and” undivided condition, all those behind the
mouth are curved slightly backwards in the lower half,
while the trabeculz incline forwards and are thus
made to diverge considerably from the mandibulars,
although in their upper portion they have almost exactly
the same inclination as their successors inthe series, The
Ivesting mass consists of two small patches of nascent
Cartilage, one on each side of the notochord. The aydi-
tory are the only sense-capsules \which have undergone
“hondrification, and in them the process is quite incom-
II)’lt!te, a large membranous space being still left uncovered
%Y cartilage. Two pairs of labial cartilages (1) are formed,
and probably answer in a general way to the first
ﬁﬂ]isi) of the’ series described in the shark (sce Fig, 2,
) .

* Continued fr-m p 168.
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2. Tadpole about } i, long). The external gills have
now (four or five days after hatching) become Plumose

and the mouth and "branchiy] clefts open freely ‘into the
pharyngeal cavity, The most important advance js jn the
commencing separation of 5 small segment (hypo-mandi.
bular) from the second arch, which in the next stage has
become Meckel’s cartilage, ' The hyoid has also begun to
dlverge_ from its predecessor in its lower part, and a fourth
branchial arch has appeared in addition to the three ob.
servable in the first stage,

3. (Tadpole about 1in. jn length, Fig. 18.) The trabe-
culx have now united with the investing mass and with
each other before and behind the pituitary body, and
horizontal; they likewise begin to

place in them, becoming slender anteriorly, to form the
cornua trabecule (H.Tr), and Jjust behind the olfactory sac

Fig.19.

Fic. 19, Head of Tadpole, 1 in. long (x 41). Op. Opercular aperture,
being thickened
Meckel’s cartilage now forms a true articulation with the
fixed or suspensorial portion of the arch to which it be-
longs ; slightly above the articulation two processes are
sent out from the suspensorium ; the outer (Or.P) is the
orbitar process, while the inner (PLPt), uniting with the
trabecula, forms a commissural band of cartilage, the
rudiment of the pterygo-palatine arcade : between these
two processes, the sccond and third divisions of the tri-
geminal nerve run. The hyoid arch has assumed a won-
derfully shark-like character (see Fig. 2), having divided
into an upper and a Jower segment, the former of which

(hyo-mandibular, H.M) has come into close relation
P Fig.20.
Aw 1}1}1"‘:‘.0 / Ja

Fi6. 20.—Skull of Young Frag, with tail Just absorbed (X ) s)h

with the preceding arch, while the Iatter hangs free,
forming an open angle with the mandible, and unites with
its fellow of the opposite side by means of a median basi-
hyal. The investing mass and ear-capsules are now com-
pletely cartilaginous,

4. (Tadpoles 1in. long, Fig. 19.) At this stage the
hind limbs have made their appearance, and the oper-
cular fold has completely grown over the gill arches on the
right side, a small sljt (Op” still remaining on the left.
The cranial elements have now assumed somewhat the
appearance of a skull, which however ditfers  most
markedly from that of the adult frog.  The trabecul.e, by
complete union in their hinder two-thirds with e.ch other
and with the investing mass, have formed a solid Aurery
crantt, they have also sent up a low wall on cither side of
the brain, thus tending to inclose it, and just in front of
their union with the pterygo-palittine have developed a
prominent transyerse ridge (Fir. 19, Eth), the rudiment of
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the ethmoid. The suspensorium is still greatly inclined
forwards, so that the quadrate lics immediately under the
cthmoidal region, and, consequently, the palato-pterygoid
and Meckel’s cartilage, though lengthening, are still ex-
tremely short.  The hyo-mandibular has completely
coalesced with the suspensorium, which is now therefore
a compound structure, and presents above two of the
three processes mentioned in the axolotl, namely the
pedicle (p) and the otic process (o), the latter at this
period belonging equally to both arches, the pedicle to
the mandibular only. The branchial arches have united
with one another above and below to form a perfect
branchial basket. The stapes (St) is now completcly cut
out of the wall of the ear sac, and the first ossification has
made its appearance on the base of the skull, in the posi-
tion of the para-sphcno.id.

5. In tadpoles in which the legs have increased greatly
in size and the tail has begun to shrink, a marked
advance has taken place in the proportion of the jaws to
the rest of the skull; the mandibular pier has moved
downwards and backwards so as to lie at an angle of 45°
with the skull-flow, and the palato-pterygoid and lower
jaw are correspondingly lengthened. (Fig. 20 shows the
process further advanced.) The orbitar process is greatly
decreased in size and lies higher up on the suspensorium,
and the ethmoidal cartilage has sent out a vertical keel-
like plate (the septum nasi) between the olfactory sacs.

6. The tadpole has now moulted its larval skin, so as
to expose the fore-limbs, and the tail is reduced to half its
original size. The walls of the brain-case, commenced in
the fourth stage, are now complete,and by theirunion above
have formed a roof] interrupted only by their membranous
fontanelles, which are persistent in the adult, one in the
frontal, and a symmetrical pair of smaller ones in the
parietal region. The septum nasi is complete, and two
wing-like processes growing from it have inclosed the nasal
capsules by uniting with the floor formed by the greatly
expanded hypo-trabeculars. The hyoidean portion of the
otic process (Fig. 19, o) has now freed itself from its
connections, and appears as a triangular nodule of carti-
lage, the pharyngo-hyal (Fig. 20, Ph.Hy), or detached
apex of the arch ; at the same time the remainder of the
coalesced portion (Figs 18 and 20, H.M) begins to show
signs of separating once more from its union with the
mandibular pier. Besides the para-sphenoid, the parietal,
frontal, nasal, pre-maxillary, maxillary, squamosal, articu-
lar, and dentary ossifications have appeared.

7 (Fig. 20). The skull of young frogs in which the tail
has just disappcared differs from that described in the
last stage, chietly by the extension of the centres of ossi-
fication already mentioned, and the appearance in addi-
tion of the exoccipital, prootic, pterygoid, quadrato jugal,
and scpto-maxillary. The free portion of the hyoid (5t.
Hy) has assumed the slender proportions which charac-
terise it in the adult, and it is united by fibre to the upper
part of the arch (H.M), which, although still fused with
the suspensorium, is marked off from the latter by a
distinct dcpression, and shows uncquivocal signs of com-
mcencing scparation,

. A most important mctamorphosis has taken place in
this stage, which includes young frogs just commencing
their first summer.  The pharyngo-hyal or nodule of

N ATURI

cartilage scparated from its arch in the sixth stage (see |

Fig. 20, Ph.ly) has now come into close contact with
the stapes, although it does not actually articulate with it
until the succeeding stagre 5 this fread apex of the hyoid
arch thus bccomes the inter stapedial picee (Mg 10,
p. 103, sty of the ossicula auditus, the representation of
the oy erbicidare of manmals. At the same time the
next segiment of the same arch (Fig. 2o, M) has become
completely separated from its connection with the sus-
pensorium, and has taken on the form of the other three
clements of the chiain of car-bones, the medio-, supra-.
and extiestapedials (Fig, 16, must, s.st, est), which

|
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together are the homologue of the mammalian ey,
The malleus, although having its functional analogue in
the extra-stapedial (the end of the chain fitting into the
drum-membranc) is represented morphologically by the
frog’s suspensorial cartilage, being, as will be shown in g
futurc paper, the proximal end of the mandibular arch,

9. The embryonic characters are now (first autumn)
fast disappearing. The suspensorium is at right angles
with the long axis of the skull, or almost exact halt'.w;ay
betwcen thc positions it occupics in the seventh stage
(Fig. 20), and in the adult (Iig. 14, p. 168). The ossicyla
auditus have comc into union with the stapes, and the
stylo-hyal instead of being attached (as in Fig. 20) to the
suspensorium, has grown backwards to its adult position
where, however, it 1s united only by fibrous tissue, The’
parietals and frontals are still separate, and the maxilla has
not extended backwards to thc quadrato-jugal, although
the fibrous space betwecen them is now quite small, The
girdle-bone (Fig. 19, G) is singularly behindhand in its
ossification ; even at this stage it is represented only by
a slender plate of bone immediately anterior to the
frontals. At a further stage endostcal ossification sets up
in the cartilage on either side of this region, so that the
girdle-bone is formed by the coalescence of three separate
centres.*

THE STRICKLAND CURATORSHIP IN THE
UNIVERSITY OF CAMBRIDGE

HE Vice-Chancellor of the University of Cambridge
has approved the nomination, by Miss Frances Strick-
land, of Apperley Court, of Mr. Osbert Salvin, F.R.S,, to
the office of *Strickland Curator,” lately founded and
endowed by that lady, and the Museum of that Univer-
sity will therefore reap the benefit of having attached
to it one of the best English ornithologists of the day.
Mr. Salvin, being then a scholar of Trinity Hall, gradu-
ated in mathematical honours in 18357, and immediately
afterwards proceeded to join Mr. (now Canon) Tristram
in the natural history researches he was making in Al-
geria, the important results of which are known to many
of our readers. In the following autumn he sailed for
Central America, and there began that series of scientific
observations which has made him the chief authority on
the zoology of that part of the world. How many times
he has since visited it we cannot say, but he only returned
from his last expedition some two months ago, and he has
besides been all the while well occupied. In addition
to the many papers he has published, mostly on the birds
of the Necotropical Region, he has, in conjunction with
Mr. Sclater, brought out an illustrated * Exotic Orni-
thology,” intended as a sequel to the celcbrated works of
Daubenton and Temminck, and in 1870 was chosen
editor of the /475, the leading ornithological periodical
of the world.

But our object here is not to sound the praises of Mr.
Salvin,who, it will be seen from what we have said,does not
requre them, but to point out the advantages that ymuld ac-
crue to science if posts for the study and promotion of its
various other branches, similar to the recent foundation,
were established in our Universities. \We are greatly
mistaken if the * Strickland Curatorship ” is not the very
first step that has been made towards a fulilment of that
idea of the endowment of rescarch which has been often
urged in these columns, and was especially recommend
in the late Report of the Royal Commissioners on
Scientiic Instruction and Aid to Science. Admitting
that the intention of Miss Strickland was mainly to
sceure the proper keeping of her late brother’s ornitho-
logical collection, which was some years ago given by his
widow to the University, what will be the etfect of th'e
foundation > The merely mechanical part of the curators
is taken from

1t should have been stated in the last paper that Fig. 13
A diawing hindly fuinished by Prof. Huxley.
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Ay, dutics 1s slight. A collection once put in order is easily | plume of hydroid tentacles wij] have become develo ed
\\t‘,\.‘d.lm}\\)\ so retained. Even the cataloguing of it is a task that and he will naturally believe that the form has at l;qst’
Moy ey not be expected to occupy an ornithologist of Mr. been found which will remove all doubt as to the z00lo.
Clogiy, - Salvin's ability knowledge, and experience, a very long | gical position of the Sponges, and decide in favour of the
fl“bes‘;;»t‘ time—though catalogues in these days, to be worth any- | hydroid affinities recently assigned to them *

b thing, are more scrious affairs than most people would A more careful examination, however, will show that
Wy fancy. The regulations of the ofiice prescribe that its | the orifices on the surface have been incorrectly regarded
S25:: jncumbent should then turn his attention to the other | as oscula, and that the tentacles form no part of the
Ny omithological collections possessced by the University ; sponge, but procced from an cntirely different organism
Q8 sy and, even if the rest be tritling, the Swainson Collection which is imbedded in its substance.

10 may be expected to form a formidable undertaking—to It will be further seen that the organism with which
g say nothing of others that may be acquired from time to | the sponge is thus associated js contained in a congeries

time. We take it for granted that the University will
not allow such catalogues to remain in manuscript, but
will print and publish them as they are completed.  If S0,
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Uty e will be promoting the advancement of science in this
(4532 ¢ particular direction in the most efficacious mode possible,
Qe - and yet, be it remembered, not in a way that by any means

can be termed * educational.” The compilation of these
catalogues will be purely a matter of research, and the
amount of aid they will furnish to scientific ornithologists
cannot be calculated. There can be little doubt that to
. thecentre in which such good work is being done, many
»x\ other collections will gravitate, and thus Cambridge will

" be for many years to come a recipient and disseminating
focus of Ornithology.

Now, even the most ardent ornithologist will hardly
maintain that his faveurite study is the most important in
the wide round of the sciences, or even of those which
have to do with biology. The moral of the * Strickland
- Curatorship ” is, that similar appointments ought to be
~ established to do for other sciences what that will do for
Ornithology. And even now we have to mention a curious
.- fact which should be an encouragement for future founders

- or foundresses to cast their bread upon the waters : two
other benefits to this branch of science have unexpectedly
% been the result of Miss Strickland’s endowment, The
~ naturalist first selected by her for the new appoint-
ment was the learned Dr. Finsch, who, until the
last few months, had been pursuing his unwearied
-~ labours on a scanty and uncertain pittance at Bremen.
J-+- When the good people of that city learned that they were

= likely to lose his services, they bethought them that it was
expedient to rctain him, and to do this they resolved
upon raising his stipend "and making his office in their
useum permanent. In like manner it happened that
Miss Strickland’s next selection, a young naturalist of
great promise, was induced to stay at Berlin by the crea-
-~ ton of a post in the museum there specially for him.
"~ Thus the benefactress of Cambridge has the satisfaction
of knowing that her bounty has been the means of pro-
viding for two meritorious men, besides accomplishing the
* object she had directly in view. Will no one come for-
¥ard to further the good work she has so well begun ?
Now that there is a rumour that one of our greatest living
Baturalists is likely to be tempted by a glittering bait to
the other side of the Atlantic, it is 1n the power of many
esii  30De to preserve the glory of his services to England by
1% founding a Professorship of Biological Research in the
University of John Rayand Charles Darwin !
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‘ ﬁ A NEW ORDER OF /1Y DROZOA

8 OI\ the southern shores of France, at a slight depth
e below the surface of the sea, there may be found
- ached to stones small patches of one of the horny
4% Sponges which will probably arrest the attenticn of the
;% ¢+ Wologist by what will appear to him as an unusually
7i® obvious and well-defined condition of theirefferent orifices
gimﬂ' or oscula,
#4  Ifone of these patches be transferred to a phial of
17} %a-water, the observer will soon be astonished by sceing
1 Wat from every one of the apparent occula a beautify]

t

of chitinous tubes which permeate the sponge-tissue, and
open on 1ts surface in the manner of genuine oscula, and
1t will be still further apparent that this organism, while
undoubtedly a hydrozoon, i f
aspect of a hydroid trophosome, is no hydroid at all,
and cannot indeed be referred to any of the hitherto
recognised orders of the Hydrozoa, but must take its
place in an entirely new and as yet undefined order of
this class,

The chitinous tubes and their contents are united by a
common tubular plexus which lies towards the base of the
sponge, and they thus constitute a composite colony of
zooids. The tubes, towards their free extremities, whera
they open on the surface of the sponge, become much in-
creased in width, and here their contents become deve-
loped into a very remarkable body, which has the power
of extending itself beyond the orifice of the tube, and of
again withdrawing itself far into the interior exactly like
the hydranth or polypite of a campanularian hydroid in
its hydrotheca. When extended, it displays from around
the margin of a wide terminal orifice its beautiful crown
of tentacles ; but when withdrawn into the interior of
the cup-like receptacle, the tentacles are greatly con-
tracted and thrown back into the cavity of its body. Its
general appearance, indeed, is very like that of a cam-
panularian hydranth, and a careful examination is needed
in order to show that it possesses all the essential charac-
ters, not of a hydranth, but of a medusa. It has a circu-
lar canal surrounding the terminal orifice and supportinz
the tentacular crown, and it has four symmetrically-dis-
posed longitudinal canals extending from the circular
canal backwards in the walls of the body. No manu-
brium could be detected, though this was carefully sought
for at the point where it might be expected to be found,
namely, where the medusiform zooid passes into the
common ceenosarc which occupies the narrower portion
of the tube; neither was there any appearance of a
velum, nor of lithocysts or ocelli ; but these are compara-
tively unessential modifications.

The reproductive system is probably developed in the
walls of the longitudinal canals, but in none of the speci-
mens examined was this part of the organisation suffi-
ciently mature to admit of a satisfactory demonstration.

For the little animal thus constructed I propose the
name of Stephanoscyphus mirabilis. Whether it is to be
regarded as parasitically connected with the sponge, or
whether the two are only accidentally associated, it is at
present impossible to say., A\t all events, in no instance
did 1 find the Stephanoscyphus unaccompanied by the
sponge.

Stephanoscyphus may then be regarded as a compound
hydrozoon, whose zocids are included in cup-like recep-
tacles resembling the hydrothecit of the calyptoblastic
hydroids ; but these zooids, instcad of being constructed
like the hydranths of a hydroid, arc formed on the plan of
a medusa. It has plainly very decided affinities with the
Hydroida, but is nevertheless removed from these by a
distance at least as great as that which separates trom
them the Siphonophora. It thus becomes the type of a
new hydrozoal order, for which 1 propose the name of
THECcoMEDUS. 1, GEO. ], AN

See 1.1 . kel's ** Kk .chwinme.”
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ANOTHER NEW COMET

HI following letter from Mr. J. R. Hind, dated Mr.
Bishop's Obscrvatory, Twickenham, July 27, appcared
in Tuesday's Zenies s~

“ M. Stephan, Director of the Obscrvatory at Mar-
seilles, notified to us by t‘clegrar_n yesterday the discovery
of a comect on the previous night by M. Borrelly, a col-
leaguc of M. Coggia (to whom is due the first detection of
the bright comet which we have just lost), at that Obser-
vatory. The position at 2 AM. on the 26th inst. appears
to have been close to the star Theta, in the constellation
Draco, in right ascension 238 deg._4 min., and polar dis-
tance 30 deg. 28 min.  The comet is pretty bright, and its
motion towards the west.  Clouds have prevented any
observation at Twickenham during the past night.

“ A communication from Berlin this morning mentions
—contrary to what I should yet have expected from my
own calculations relating to the orbit—that Dr. Tietjen, of
the Imperial Obscrvatory, has found indications of a
sensible deviation from parabolic motion in the recent
bright comet between April 19 and July 14. The curve is
elliptical, but the inferred period of revolution is of such
length as to be open at present to uncertainty, which can
only be removed by observations in the other hemisphere.
The semi-axis major is found to be rather more than 430
times the carth’s mean distance from the sun, and the
corresponding length of revolution is nearly 9,000 years.

“The tail of the late comet increased very quickly and
considerably in length, as frequently happens soon after
perihelion passage. Assuming it to have proceeded from
the nucleus very nearly in the direction opposite to that
of the sun, its actual length had increased from 4,000,000
miles on July 3 to 16,0c0,000 on the 13th, and on the 19th,
the last night it was visible in this hemisphere, to some-
thing over 25,000,000 miles. The increase of apparent
Iength in this interval was from 4 deg. to 43} deg.”

NOTES

THE Priestley Centenary is to be celebrated, not only at
Birmingham, as we have before announced, but at Leeds,
by two meetings, to be held in the hall of the Philosophical
Society. The chair will be occupied at the two meetings by
Dr. Clifford Allbutt and Mr. Sykes Ward, F.C.S., and addresses
are to be given by the Rev. J. C. Odgers, who is to read a paper
On the personal history of Priestley ; Mr. T. Fairley, F.C.S., On
the phlogiston thcory ; and Mr. S. Jeflerson, F.C.S., On the
discovery of uxygen.

DRr. Acranp, Regius Professor of Medicine in the University
of Oxford, has been appointed president of the Medical Council,
in succession to Dr. Paget, of Cambridge. We Dbelieve the
appointment is a five-yearly one.

ATa general meeting of the Council of the Yorkshire College
of Science, held last Friday, Dr. T. E. Thorpe was elected Pro-
fessor of Chemistry.  Dr. Thorpe has for the last four years had
the direction of large classes in theoretical and practical
chemistry at the Andersonian University, Glasgow. He is the
author of “ A Manual of Inorganic Chemistry” and ‘A Text
Book of Quantitative Chemical Analysis,” and has made many
original contributions to chemical literature.

Tur death is announced of Father Paul Rosa, the colleague
of Father Secchi at the Roman Observatory.

Tie Select Committee of the Legislative Assembly of New
South Wales, which was appointed to inquire into the manage-
ment of the Syducy Muscum, has furnished ity report, in which
the appolntinent of W Curator, with complete charge of the pro-
perty of the Museun, subject to the Minister of Tublic Instruc-
tion, is proposed 5 at_the same time an extension of the building
at present holding the collection is suggested.

¢ support. t
" 1o reliable specific against PAylloxera seems to have been ye
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Mg, C. A. BOWDLER's apparatus for steering balloons wag
tested on Saturday last at Woolwich, in the presence of several
officers of the scientific branches of the army. The balloon to
which the apparatus was attached was the new large one, 8o ft,
high, belonging to Mr, Coxwell, which was considered by M,
Bowdler too large for the size of his machine. His apparatus is
very simple, consisting of fans like the screw propeller of a ship,
3ft. in diameter, and making 12 or 14 revolutions per second,
worked by hand.  When the balloon was exactly balanced the
vertical fan caused it to rise and fall, but the horizontal fan was
found to have no effect whatever in guiding the direction,

THE French National Assembly has adopted the proposal to
award to M. D’asteur a pension of 12,000 francs, one half of
which reverts to his wife should she survive him.

WE view with great pleasure the advance of the Birk-
beck Institution within the last few years in its scientific
department.  Quite recently a scientific society has been es-
tablished in connection therewith, the object of which is to
inculcate and develop a taste for scientific pursuits among its
members, by the reading of original papers upon scientific sub-

jects and by debates, and particularly for the encouragement of

the application of scientific principles to the arts and manufac.
tures. In immediate connection with this society we find a
Naturalists’ Field Club, the aim of which is to organise excur.
sions to the various districts possessing scientific interest, for the
purpose of studying practically and under the direction of prac-
tical men, those sciences, such as geology, mineralogy, botany,
&ec., a real and sound knowledge of which can only be obtained
by the actual study of Nature. We wish this new undertaking
all possible success. As a proof of the high character of the
work performed by this institution and the excellence of the in-
struction provided, we need only call attention to the fact that
this year its students have been awarded one half of the total
number of prizes offered for public competition by the Society of
Arts at its annual examinations.

THE Royal Academy of Belgium proposes the following sub-
jects for prizes to be awarded in 1875:—1. To examine and
discuss, on the basis of new experiments, the perturbing causes
which influence the determination of the electro-motive force
and the interior resistance of an element of the electric pile; to
find out the number of these two quantities for some of the prin-
cipal piles. 2. To give an exposition of the knowledge attained
on the relations of heat to the development of phanerogamous
plants, particularly in reference to the periodic phenomena of
vegetation ; and, in this connection, to discuss the value of the
dynamical influence of solar heat on the evolution of plants.
3. To make new researches on the embryonic development
of the Zunicaia. 4. To make new researches to establish the
compositon and mutual relations of albumenoid substances.
5. To describe the coal-system of the basin ot Liége. A gold
medal of the value of 1,000 francs is the prize in subjects 4 and
5: one of 600 francs for subjects 1,72, and 3. The memoirs ought
to reach the Sccretary of the Academy before August I, 1875
They must be written either in La'in, French, or Flemish.

TiE destruction of vineyards by Phy/lovera, which h?s lately
so much engaged the attention of entomologists and botanists, was
recently the subject of a bill in the French Assembly. Many
prefects, on the plea of public welfare, have issued orders for the
uprooting and burning of diseased plants, and opposing the in-
troduction of foreign stocks ; but to make this desperate .CO‘““
effectual, a special law putting the /%1//overa on a‘level with the
rinderpest is necessary. M. Destreaux has submitted a bill to

| make this possible, and the \cademy of Sciences gives it 1ts

Notwithstanding the investigations that have made,

discovered, The bill before the Assembly is reccived as

“urgent.”



¥

:

'ty
—

g the e
1. To :ml
he perezs
elecmontRt
the e
gz Y
koot
fof stz
iode ez

§aly 30, 1374]

MR. NEWBIGGING, in his ““ Handbook for Gas Enginecrs and
Managers,” London, 1870, p. 150, gives a ¢ Chronology of Gas
Lighting.” By this author's statement the first public exhibition
of gas in London was in 1807, by Mr. Winsor, who lighted Pall
Mall at that time. But Prof. R. Silliman, writing to the A merican
Gas Light Journal, gives an extract from the elder Prof. Silli-
man'’s “ Journal of I'ravels in England, Holland, and Scotland,”
cottaining a description of a public exhibition of illuminating gas
fiom coal in July 1805, by ““an ingenious apothecary ” in Dicca-
dilly, near Albany House. ** The inflammable gas,” the journal
states, ‘‘is extricated simply by heating common fossil coal in a
farnace, with a proper apparatus to prevent the escape of the
gas, and to conduct it into a large vessel of water, which con-
denses the bituminous matter resembling tar, and several other
products of the distillation that are foreign to the principal object,
The gas, being thus washed and purified, is allowed to ascend
through a main tube, and is then distributed by means of other
tubes concealed in the structure of the room, and branching off
in every desired direction, till, at last, they communicate with
sconces along the walls, and with chandeliers depending from
the roof, in such a manner that the gas issues in streams from
orifices situated where the candles are commonly placed. Then
it is set on fire, and forms very beautiful jets of flame, of great
brilliancy ; and from their being numerous, long, and pointed,
and waving with every breath of air, they have an efect almost
magical, and seem as if endowed with a kind of animation.
The gas is sometimes made to escape in revolving jets, when it
forms circles of flame—and, in shoit, there is no end to the
variety of forms which ing:nuity and fancy may give to this
brilliant invention. The expense of the apparatus, and its lia-
bility to accidents, forms an obstacle of magnitude, and, on the
whole, it is probable it will not ke generally adopted.” This is
curious reading in 1874 ! Mr. Murdock had employed gas
illumination in 1792, and gas was used in Paris in 1802, But
London was in the dark until 1805.

Dr. MELLICHAMP, of Bluffton, South Carolina, has been
prosecuting researches on the pitchers of Sarracenia variolaris
and the way in which insects are caught in them. The species
abounds in this district, and even early in May many pitchers
were developed. He has confirmed the presence of the sugary
secretion within the rim. He finds that it bedews the throat all
the way round the rim, and extends downwards from 10 to
fin. Dr. Mellichamp also finds—and this is his most curious
discovery—that this sweet secretion is continued externally in a
line along the edge of the wing of the pitchers down to the
petiole or to the ground, forming a honeyed trail or pathway up
which some insects, and especially ants, travel to the more
copious feeding ground above, whence they are precipitated into

#. the well beneath. Ants are largely accumulated in these

Pitchers, As to the supposed intoxicating qualities of this secre-
tion, Dr. Mellichamp was unable to find any evidence of it. On
timing off the summit of the pitchers and exposing them freely
to flies in his house, he found that the insects which came to
them, and fed upon the sweet matter with avidity, flew away
alter sipping their fill, to all appearance unharmed. On (le
Other hand, he thinks that the watery liquid in which the insects
are drowned and macerated possesses anasthetic properties ; that

flies, after brief immersion in it, and when permitted to
walk about in a thin layer of it, ‘were invariably killed—gs at
first Supposed—or at any rate stupefied or paralysed in from half
aminute to three or five minutes,” but most of them would
Ievive very gradually in the course of an hour or so,

It is probable that a scheme for the establishment of another
Medical School at Dacca, on the same footing as those of
cutta and Patna, will shortly be sanctioned by Government.

THE success which has attended the ostrich-breeding farms in
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South Africa has induced some French gentlemen (o endcavour
to imilate the system in Algeria, and African birds have algg
been sent to La Dllata and other countries in South America

where it is hoped they may take the place of the native birde,
which are inferior in quality to the African ostrich, Generally;v
speaking, the system on which ostrich farms are conducted is as
follows. The birds kept for breeding purposes, about three
years old, are placed in Separate paddocks, in pairs, and thejr
eggs are either hatched in (he natural way or placed in incy.
bators prepared for the purpose. By this means a larger propor-
tion of eggs is hatched. The young birds are fed on grass,
lucerne, and other vegctable matters, and are sheltered at night,
Each pair of birds will produce about twenty chickens, which
may be plucked when they are about eighteen months old, Lefore
which time the feathers are not of much value. The price of
good ostrich feathers, wholesale, is about 40/. per pound weight.
If the birds are well kept, and have plenty of exercise and food,

their feathers are of good quality ; but the plumage of wild birds
is considered superior to that of inferior tame ones. The value
of each year’s plucking from the young birds is about 7/, and of
the birds themselves at six months old is 30/. to 35/. The breed-
ing birds are worth 125/, per pair,

THE new screw steamship 2us/an sailed from Plymouth on
Sunday, bound for Melbourne, having on board several mem-
bers of the Imperial German Astronomical Expedition. They
carry with them a large number of instruments with which to
observe from Port Ross, one of the Auckland Islands, the coming
transit ¢f Venus.

WE have received, reprinted from the excellent Indian ornitho-
logical journal S#ay ZLeathers, a copy of a lengthy paper by
Mr. V' Ball, on the Avifauna of the Chota Nagpur division of
Bengal, which, besides giving an account of the birds found in the
distric*, contains an instructive description of its geology, flora,
and mammalian fauna ; the author laying great stress, as is but
too seldom done, on the interdependence between these mutually
related phenomena.

THE tenacity of life of popular errors is well exhibited in
the following extract from the Caltfornian Horticulturist —
*“ The influerce of forests in drawing moisture from the heavens
may be seen from the expericnce of San Diego, California.
Previous to 1863 there was yearly a rainy season, which made
the soil nourishing and productive. In 1863 a destructive fire
swept over the greater part of the country, destroying the forest
and blackening the hills., Since then there has been no rainy
season at San Diego.” When will public writers learn that
forests influence the climate by drawing water, not from the air,
but from the soil ?

AN addition is in preparation to the Colonial Floras published
under the authority of our Colonial Government, in the form of
a ““Flora of Mauritius.” Tt will be edited by Mr. J. G. Baker,
assistant-curator to the Kew Ilerbarium.

Pror. ScHIMPER, of Strassburg, in a paper read befure the
Botanical Congress at Floreace, claims to have discovered a
fossil plant in ““protogine,” a rock hitherto considered  of
igneous origin, which oceurs in the form of crratic blocks on the
siles of Mont Blance and in the plins of Piclmont.  The
specimen, which was collected by M. Sismonia, and is pre-
servedinthe Muscum of the Turin University, has been identified
by Prol. Schimper as fusnuari: splhnophyllonics, o plant, per-
haps aquatic, widely diutributed in the coal-strata of Mont
Blane,

A Drawina-RooM meeting in aid of the Palestive Liaplora-
tion Fund was held on the 2yth inst. at the residence of the
Duke of Westminster, Grosvenor House, Capt. Warren, before
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giving an account of his experiences, made an appeal to the
meeting for increased support to carry on the work of explora-
tion, which was at present flagging for want of funds. Ile urged
the subscribers to the Fund to complete the work of surveying
the country as soon as possible, as the land, being so fertile, was
constantly being taken by the Greeks and other foreign culti-
vators of the soil for farming purposes. As a consequence, the
old names of the towns and villages were fast disappearing, and
the whole country was assuming a different aspect. This meet-
ing was the first of a series that is to be held, information as to
which can be obtained of the secretary at the office of the Fund,

g, Pall Mall East.

ACCORDING to the |State geologist of Minnesota, the creta-
ceous lignite beds of Minnesota Valley are likely to afford valu-

able coal mines,

In the report to the Admiralty of Capt. G. S. Nares, of
H.M.S. Challenger, dated Melbourne, March 25, 1874, Capt.
Nares, speaking of the temperature of the ocean, especially
near the pack edge of the ice, says:—‘“ At a short distance
from the pack, the surface waterrose to 32°, but at a depth of
40 fathoms we always found the temperature to be 29°; this
continued to 300 fathoms, the depth in which most of the ice-
bergs float, after which there is a stratum of slightly warmer
water of 33° or 347 As the thermometers had to pass through
these two belts of water before reaching the bottom, the indices
registered those temperatures, and it was 'impossible to obtain
the exact temperature of the bottom whilst near the ice, but the
observations made in lower latitudes show that it is about 31°
More exact resu'ts could not have been obained even had Mr.
Siemens’ apparatus been on board.” It seems to us that the
difficulty inentioned is one which would ceitainly have been sur-
mounted by Messrs. Negretti and Zambra’s rew recording ther,
mometers, a description of which appeared in NATURE, vol. ix,
p. 387; this being exactly one of the cases to which this instru-

ment is peculiarly adapted. ~ We believe the inventors and

makers have greatly improvel their thermometer since our
description appeared, and no doubt mecans will be taken by the
Admiralty to transmit one to the Challner,

MR. PILLISCIIER, optician and scientific instrument maker, of
New Bond Street, W., has been decorated by the Emperor of
Austria with the golden Cross and Crown of Merit, as are cogni-
tion of his Majesty’'s approval of the superior quality and
precision of his scientific instruments shown at the late Vienna
Exhibition.

Tk following is a list of candidates successful in the compe-
tition for the Whitworth Scholarships (Science and Art Depart-
ment), 1874 :—William Martin, metal turner, Wolverton ;
Robert A. Sloan, engincer’s apprentice, Birkenhead ; William
Sisson, engincer, Gateshead ; Frederick Stubbs, engineer's
apprentice, Derby ; Thomas L. Daltry, draughtsman’s appren-
tice, Newecastle-on-Tyne; I'rederick II. Livens, engineer’s
apprentice, Gainshorough.

Tuk additions to the Zoological Socicety’s Gardens during the
past week inclule two Tigers (Fdis trrris) from Caleutta ; two
Yellow-hilled Sheathbills  (Chionis  alba) from the Southern
Ocean, presented by Mro 11 Roberts 5 a Wanderoo Monkey
(Macacus silenus) from the Malabar Coast, presented by Lieut,
Vipan; a Rose-crestel Coclatoy (Cacatua moluccensn) from
the Moluccas, presented by Mr, John Flims three Grey breasted
Parakeets (Zolborhvn s monachus) from Monte Video,  pre-
sented by Mr, € Pamchad 5 a King Vulture (Grparc s pona)
from Thopical America; a Red-backed Buzeard (Hutee crvtir. -
notus) from South Ametica, purchased ; o Philantomba Antelope
(Cephalophus i eodlin) born in the Gandens,

e ———— e e o R—
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ON SPIECTRUM PHOTOGRADHY +
I1.

NEX'T come to a very heautiful reflex action of spectros

on photography ; and now I must take you back to Americs,
I'am ncarly certain that everyone in this room is perfectly familigr
with the name of l{ntherfurd in connection with celestial photo.
graphy : if you will allow me I will point my reference to
him by throwing on the screen one of his magnificent photo.
graphs of the moon, which he was good enough to give me some
little time ago. Unfortunately, I am not able tothrow on the screen
a photograph of the solar spectrum which we owe to him, the most
magnificent photograph—and I say it with the intensest envy—
which I think it is possible to obtain. Ilowever, I have a copy of
it on the wall, and it is well worth inspection. Rutherfurd, whose
name is associated with that of Delarue in the matter of celestia]
photography, was not content with reflectors. He lives in the
centre of New York, and I suppose New York is as bad as London
for tarnishing everything that the smoke and atmosphere can get
at ; and he came to the conclusion that he must abstain from celese
tial photography altogether, or else make a lens—and a lens with
Mr. Rutherfurd means something over 12 in. diameter—
which should give him as perfect an image in New York
with 15 in. of glass, as a perfect reflector of 15 in. aperture
would give him as far away from a city as you please. Mr,
Rutherfurd, who never minces matters, knowing that it was ab.
solutely impossible to get such a lens as this from an optician,
who of course neglects almost entirely the violet rays—the
very rays which he wanted—in constructing an ordinary tele-
scope, determined to make such an one himself. He thought
about the matter, and he came to the conclusion that in any
attempt to correct a lens of this magnitude for the chemical rays,
the use of the spectroscope would be invaluable. He therefore
had a large spectroscope made, in order to make a large tele-
scope, and then we have just as distinct an improvement upon
the instruments which we owe to the skill of those who first
adopted the suggestion of Sir John Herschel and brought to-
gether the chemical and the visual rays, as the improvement we
owe to Herschel was upon the instruments which dealt simply
with the visible rays. Mr. Rutherfurd simply discards the
visual rays, and Dbrings together the chemical rays; the
result of hLis work being a telescope through which it is
impossible to sce anything, but through which the mi-
nutest star, down I believe to the tenth magnitude, can be
photographed with the most perfect sharpness. This is the
instrument of the future, so far as stellar astronomy is con-
cerned. laving thus achieved what he wished in the construc-
tin of this instrument, and having the spectroscope, Mr.
Rutherfurd commenced a research, which, I am sorry to say,
he has never published, for it would be of the greatest value
to any photograpler or any astronomer amongst us, upon
various kinds of collodion and upon the best arrangement
of lenses for photographing the spectrum. Mr. Rutherfurd
found that some collodions which be got were so local in
their action as to be almost useless for that reason, and
that others were so general in their action that they were
also almost useless for the exactly opposite reason. I will
now throw on the screen the line G and the lines in the
green, or rather the lines approaching to the green near F;
with ordinary collodions, such as one generally gets, that
is to say, collodions not absolutely good, but free from both
the extremes referred to by Mr. Rutherfurd, we want someching
like five seconds for the part near the line G, Well, when ycu
go a little way along the spectrum in the less refrangible direc-

| tion, you have to put minutes for seconds—in other words, the

exposure has to be sixty times as long. I have another photo-
graph of the spectrum, which will show you the part of the spc-
trum less refrangible than the line F to which I have referred,
This photograph which you see on the screen required an ex-
posure of very nearly halt an hour.

Those of you who are most familiar with the solar spectrum

' will recognise the extreme importance of Mr. Rutherfurd'’s con

-_——

tiibution to photographic spectroscopy, when I teil you thz(tl
his photogiaph ot the solar spectrum s quite as admitable an
excellent as is the photograph of the moon \\:hlch I have just shorll
you on the screen, During the last year this question of the so ;r
spectrum has again been considerably advanced by photograp {
in America. Mr. Rutherfurd’s photographs, admirable althoug

o

they are, are 1ciraction photographs, that is to say prisms wer € Yy

* Continued from p. 112,
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used, and, more than this, prisms of glass.  You will, th.erefox:c,
quite understand that the photugraph_ ¢xtends only a very little dis-
tance beyond the lines I - But America was not satisfied with this,
and in the person of Dr. Draper, the son of the Professor Draper
whose name is so honourably associated with the commencement
of work done in photography thirty years ago, has just now photq-
graphed the solar spectrum far beyond I A copy of his
photograph is on the wall, but unfortunately I have not a copy
which I can throw on the screen.

I have already referred to the' extreme irpportance of photo-
graphy in astronomy, and the point that I wish to urge to-night,
afler what I have stated regarding all the work which has been
done up to the present time, is this—T hat what photography has
been in the past to astronomy—what it will be in the future no
one can say—such can photography, and such must photography,
be to chemists and physicists.  Of course, in the way of photo-
graphic application, it is sc;xrcely fair to say that a daily phqto-
graphic record of the prominences around the sun is a question
either of physics or of chemistry. But still the method whlch
enables us, or which, I hope, will enable us shortly, to obtain a
daily photograph of every prominence which bursts out—althou'gh
absolutely invisible to our eyes—on the sun, is a method which
depends on physical laws, and has _nothmg to do mth astronomy
in the ordinary sense. If you will allow me, I.w1ll show you
now on the screen a photograph of a drawing which was made
by an eminent Italian observer in India during the last eclipse.
Itis a drawing made by Prof. Respighi, of the sun’s corona, as
seen by the spectroscope ; and I hope in the next eclipse we
shall not any longer have merely drawings to refer to, but
that we shall have a photograph which can be brought here,
and which will let us know exactly how the matter stood. You
see there on the screen three rings—a red ring, a green ring, and
ablue ring. They are red, green, and blue, because the el.emept
in that part of the sun’s atmosphere—hydrogen—gives us lines in
the red, green, and blue ; and they are rings because the hydrogen
atmosphere extends in the most admirably regular way all round
the sun. In fact, we may say that, in observations of this kind,
we use the corona instead of the slit, and if that is good for the
corona it is perfectly obvious to you it is good for the chromo-
sphere—for the brighter regions lying closer to the sun than the
corona does—as we know that it gives a line of intense blue,
exactly where photography, as it is generally carried on, has its
strongest point d’appui in the spectrum ; and it is quite clear to
you that we ought to be able to get a photograph of this every
day, just as easily as we saw it in India during the eclipse.

We will next consider the application of photography, no
longer to the mere solar spectrum, but to the physics of the sun.
What is the solar spectrum? It is the continuous spectrum of
the sun, minus certain portions where the light of the continuous
spectrum has been absorbed. What have been the absorbers ?
The gases and vapours, generally speaking, in an excessively
limited zone of the sun’s atmosphere, lying close to the bright
sun we see ; close, I say, to the photosphere, This zone is called
the reversing layer. Then if the solar spectrum is the result of
the absorption of this reversing layer, what will happen to the
solar spectrum if the constitution of the layer changes ? Obvicusly
a change in the solar spectrum. Now, recent researches carried
on by means of photography show us that if you take any parti-
cular vapour in the reversing layer, which you may call A, for
instance, and then assume that the quantity of A in'the layer is
reduced, the absorption of that particular vapour will be reduced ;
what then will be the result on the photograph of the solar spec-
tum? Some of the lines will disappear. Suppose that this
Particular vapour which we call A, instead of being assumed to
decrease in quantity, increases in quantity, what will happen to
the solar spectrum ? The same researches have told us that as
its quantity increases its absorption will increase, and that its
increased absorption will be indicated by an increase in the
number and in the breadth of the lines absorbed. What, then,
will happen to the solar spectrum if any change of this kind is
going on? The photograph of a solar spectrum taken, say, to.
day, may be different from the photograph of the same part of
the spectrum taken at some distant period. What is the distant
Period we do not yet know—whether three months, six months,
$Ix years, or eleven ycars ; but, at all cvents, there is reason (o
think already that if we had a series of ]Jhologmphs of the
solar spectrum, taken year by ycar, we should see great changes
I the spectrum. Allow me to show you a photograph of a
very limited portion of the solar question, and [ wil| piove
My case ; and let me tell you I could net prove my case if photo-
gaphy had not been called in, because if the existence of any
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particular metal, or of the increase of any particular metq| de-
pends on suc_h asmall matter as one line among 10,000, \’vhat
will happen if a man neglects to observe this change ? I”cop]e
will say, ** Oh! in a research of that kind it is altogether excus.
able if he has made a mistake,” But if you have a series of
phenomena recorded by mcans of a camera on ‘“‘a retina which
never forgets,” as Mr. Delarue has beautifully put it, and if you
compare those pictures day by day, and year by year, the thing
Is put beyond all question when you get one line disappearing
or another line appearing, ’
_ Now we have. before us a part of the solar spectrum near the
line 1, and I wish to call your particular attention to one line,
We have admirable drawings of
the year 1860. If the draughtsman was recording by means of
his eye the lines in the Spectrum, he would not be very likely to
overlook a line darker than some he inserts, but he might easily
overlook finer lines. Now, it is a fact that in the most careful
map that we have—a map drawn with a most wonderful honesty
and splendid skill—a line is absent in the region indicated, which
line is now darker than fome that were then drawn, and that line
indicates the presence of an additional element in the sun—stron.
tium. T do not make this assertion thinking that subsequent
facts will show the drawing to be wrong, but because I see
reason to believe that what we know already of the sun teaches
us that it is one of the most likely things in the world that stron-
tium was not present in such great quantity in the reversing layer
when the drawing was made ; but, however that may be, I think
you will see how important it is that this photograph, which I
have just thrown on the screen, should be compared with photo-
graphs made five, ten, fiftecen, a hundred, or two hundred, or as
many years as you like ahead, and it is in this possible continuity of
observation of the solar spectrum, carried on for centuries, that
I do think we have in photography not only a tremendous ally
of the spectroscope, but a part of the spectroscope itself, Spec-
troscopy, I think, has already arrived at such a point, at all
events in connection with the heavenly bodies, that it is falmost
useless unless the record is a photographic one. I am glad to
say that only to-day I have had a letter from Dr. Draper, who
tells me he has at last succeeded in getting an admirable photo-
graph of the spectrum of a star.  Now that is of the very
highest importance, because the sun is nothing but a star, and
the stars are nothing but distant suns ; and as long as we
merely investigate the sun, however diligently or admirably we
do it, and neglect all the others, it is as if a man who might have
the whole realm of literature to work at should confine himself to
one book, and that book probably not a good representative of
the literature of the country he was examining into,

So much for the application of photography to what may be
called the celestial side of spectroscopy ; but let me tell you that
this, so far as spectroscopy 1s concerned, does not exist, ~ To the
spectroscope all nature is one, and it is absolutely impossitle to
make a single observation, either on a Sun, Or a star, or a comet,
without bringing chemical and physical considerations into play ;
and it will,be a regrettable circumstance if chemists employ the
spectroscope in terrestrial chemistry—they have not done much
in that way yet— without taking the sun and all the various stars
of heaven into counsel, because the Spectroscope is absolutely
regardless of space, and_shows us that the elements which are
most familiar to us here, or at all events a good many of them,
are present in the most distant stars, and the spectroscope shows
us those elements existing under conditions which are absolutely
impossible here.

There is another point,

e v——

too—spectroscopy is, above all
things, molecular. We ar¢ dealing with the ultimate atoms,
or molecules, or whatever you like to call them, when, by
means of the spark, we drive a substance jnto vapour.  And
if chemists, for instance, will simply ask themselves which
substances have their lines reversed’ in the solar spectrum,
I think, befoic they haye thought that problem out—that
very simple problem, as it seems—there will tbe such a
flood of light thrown upon terrestrial chemistry, that the only
wonder will be that it has not been seen before, years and years
ago.  These, you will siay, are theoretical appheations. Tt iy
perfectly true ; and there are a sreat many other theoretical appli-
cations that it would he my duty, asit would he my pleasuie, to
bring before you, if time permitted. Butthatis not all. | have
to 1efer to the application of the Spectioscope in what are
considered by some people more  practical directions, The
more you deal with the most  abstruwe considerations  of
Science, the more likely you are to get practical applications
out of them,
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You have already seen how cxceedingly important it was to
use a slit instead of a round hole in these experiments. It was the
verdict of Wollaston, and it was the verdict of Becquerel and
Draper, as 1 have shown you to-night with regard to phots-
graphy. You have also scen that we can use the circular
corona as a slit equally well.

Now if we take a long slit and divide it into as many
portions as we cho_ose, we see at once the improvement
that we introduce into spectroscopic photography. All we
have to do is to divide that slit into portions, as it were,
by letting a window run down the slit, and when the
window has arrived at the second part of the slit, let in
light from a new source. This principle has been carried out
practically in the following manner :—A rectangular brass plate

1 mm. long, and 35 mm. broad, slides in grooves in frout of
the slit of the spectroscope, and a window 4 mm. high, cut out
of this plate, leaves a portion 9f the slit of this length exposed.
A small pin presses firmly against the face of one of the sliding
plates, aud a row of small shallow holes or notches is drilled in
the plate so as to intercept it in its upward or downward move-
ment at those points where the pin falls into a notch. The dis-
tance between the notches is precisely the same as the height of
the opening cut in the sliding plate, so that the movement ot this
plate from one notch to another corresponds to a distance equal
to the height of the exposed part of the slit, and the spectra
compared are confronted, so to speak, absolutely ; the upper
edge of one spectrum abuts against the lower edge of the other,
and the coincidence, or want of coincidence, between lines in
the two spectra can thus be determined with the greatest pre-
cision. The spectroscope employed contains three prisms of
45° and one of 607 ; its observing telescope is replaced by a
camera with a 3-in. lens by Dallmeyer of about 23 in. focal
length for the use of which I am indebted to Lord Lindsay.
With this arrangement—the spectrum being received upon a
sensitised 1 plate—the portion between the wave-lengths, 3,900
and 4,500, can be obtained at once in good focus. A ray of
sunlight, reflected from a heliostat mirror so as to fall upon the
slit-plate, is brought to a focus by means of a double convex lens
just between the carbon poles of an electric lamp, while
a second convex lens placed between the lamp and the
collimator tube, serves to cast an image of the sun or
of the electric arc upon the slit-plate.  Supposing, now,
we wished to compare the iron spectrum with that of the
sun : the sun’s image in sharp focus on the slit-plate is first
allowed to imprint its spectrum on the prepared plate. The
ray of sunlight is then cut off, the sliding plate moved up or
down till the pin catches in the next notch, and the image of the
arc, passing between an upper pole of carbon and a lower pole
consisting of a carbon crucible containing a fragment of iron, is
allowed to fall on the portion of the slit thus exposed.

Let me show you some photographs illustrating this de-
scription.  llere is a single photographic plate on which
the new method has enabled us to register no less than four
different spectra; those of you who are familiar with photo-
graphic processes will immediately see how it is that the num-
ber is not forty instcad of four. Having a slit of a certain
length, if I open all the length of that slit at once I should get a
spectrum the breadth of which would depend upon the length
of the slit ; but if I commence operat.ons by allowing the light
first to come through one small portion of the slit, then we shall
get the light from the particular metal which 1 employ in the
electric arc falling on one part of the plate, and registering
itsell on the photographic plate.  Then, if T closeup that part of
the slit, and open another one, 1 shall be able, through that
newly openced part of the slit, all the rest being closed, to photo-
graph on the plate the spectrum of another substance, say iron.
Then, having used up that part of the plate, 1 can close that
portion of the slit, I can bring my window lower down, and there
we have th: spectrumn of cobalt,” The window has been brought
farther down, and there we have the spectrum of nickdd, so that
we have, as the work of some ciglt or nine minutes at the out-
s‘de, a photograph-- not a perfect one in this case, but this was
the first one taken on this method  -whicl will register with the
most absolute and complete accuracy and certainty not less than
1Looo lines.  Now a cuelul student of those hnes, working as
hard as he can, thinks him .ol very fortunate it he can lay down
tenan houre Therelore, as ten an hour are to 1,000 i seven
minute, so s the eye to photo,raphy in the.c mattets.

I have aphotopraph of @ omewlhat similae nature, which 1T am
avous to place betore youn, - We have here an absolute com-
pitson rendeccd poasible by means of photography, between the

/

lines of the spectrum of iron and the lines of the spectrum i
| \ of :

sun. ~ You sce that in the case of most of the thick lines, outl:. bt
a thick line in the solar spectrum corresponding with the Yinel" ﬂ'm‘
the iron.  And, more than this, you see, 1 hope, all of you, fhat lm’;

these lines of iron are of different lengths. The reason of that lg or

that T have been carefu] to photograph on the plate the lines due gl
to the various strata of iron vapour, from the rarest vapour ol
which is obtained at the outside of the electric arc, to'the denseg't' kld"”‘
which occupies the centre of the core, and you will see the mo:{ 3
beautiful gradation as we pass from the outside part of the spec. W

trum to the inside. This inside part represents the complete ™
spectrum of the core, and the outside the incomplete and almost  #-
mono-chromatic spectrum of the vapour which surrounds the
denser core in the middle of the spark ; thus we have practicall

reduced the spectrum of iron to one line, instead of 460, The

is the first photograph of the kind which has been taken ; I say
that, not because I am proud of it, but because you all know how
enoriiously photographic processes are likely to be developed
the moment, not one individual, but a great many, try their hands
upon them, so that an enormous improvement upon what you
now sec may be anticipated. Not only have we developed, in
the application of photography to spectroscopy, a valuable ally to
Science, as we have in the application of photography to astro-
nomy—and you know what that has done, and what it is going
to do—but we have, I believe, what we may almost call 2 new
chemistry, some day to be revealed to us by means of photo-
graphic records of the bebaviour of molecules. Recollect that
the difference between the iron spectrum of one line and the iron
spectrum of hetween 400 and 500 lines is simply due to the differ-
ence in ‘7 _rrangements of the molecules or atoms of iron in
the = 1.1.¢c of the electric arc and its exterior. There is one
Qusion which all lovers of the spectroscope may ask of photo-
graphers, and that is this, why should we any longer be confined,

in registering spectra, to the more refrangible end of the spec-
trum, when one of the very first spectra of the sun that was ever
taken was a complete photograph of the spectrum, including not
only the blue, the green, and the yellow, but the red, and the
extreme red? I think that if photographers will study the action
of light on molecules, and read that extraordinary paper of
Becquerel’s, and will give those who are familiar with the spectro-
scope, and those who are anxious to promote the progress of
spectroscopic research, a means of extending photographic regis-
tration, not only into the green part of the spectrum, which they do
already with difficulty, but to the extreme red, then the use of the
eye will almost entirely be abolished in these inquiries. And
although no one has a higher estimate than myself of the extreme
importance of the eye, I think that the more it is replaced by per-
manent natural records in these inquiries, the better it will be for
the progress of Science.

J. NoryaN LOCKYER

SCIENTIFIC SERIALS

THE current number of the Quarterly Fournal of Microscopic
Science contains several papers of interest. Dr. Michael Foster
commences with an article On the term Endothelium, in which . =x:.
he proves that the word is etymologically pure nomsense, =
Ruysch’s word epithelium signifying that it covers papillz. His =7
endothelinm must be understood to mean t4at it is inside a papille. ®

It is also valueless for other reasons : for if it is defined as that Ty~
epithelium developed from the germinal mesoblast, the eplthehu:ﬂ Ry
of the Wolflian ducts, of the ureters, and of Muller’s ducts would <3
have to be included. Therefore the term is insignificant and Ty
must be abolished, Vonetoric and polvderic are proposed as = b3
terms to indicate that the cells form one or several layers.—The g
second part of Prof. Haeckel's interesting Gastreea theory fol- j8xy,
lows, in Lnglish. In it the systematic and the phylogenetic sig- ';\n{
nification of the Gastrxva theory and the ontogenetic successt:;_ Sy
of the system of organs are discussed, as well as the bearing of T
the whole on the theory of types. The author is so prohﬁc_cla X )
his introduction of new words, the definitions of many of whic l\ .
are to be found in other publications, that a Haeckel Glossarym *m
the next number of the Fowrnal would not be out of place, to X3
assist readers in the full appreciation of that illustrious biologists .,
W Groves explains his m g

very suggestive theory.—Mr. J. > ey
of a):'mn:in; and cntgoguing microscopic sPecnmens.--A p}\p:; R
follows by Mr. 5. C, Baber On picro-carminate of mm%s et
a microscopic staining fluid, in which he explaios M. Rat-n poul
method,  ‘The great advantage of this reagent 18 shown to “!:

sist in its staining tissues in a series of colows varying {rou
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Thew. " Diatoms ot the Arctic

e peg. 8 ew Polyzoon belonging to the family /7. yomelse, named by
tg tﬁ:;. him Clatopora Aystricis, from a single specimen obtained in the
tion of the Forewpine in the Mediterranean.—An arlicle
On the etiology of Madura
W origin of that disease being

g severely handled., A note by the Rev. M. J. Berkeley is appended,
supporting Dr. V. Carter’s original observations.—Dr.
writes On a sexual growth
) in which he shows that whilst
u?_wfh“‘m i some of the prothalli archegorina and antheridia were deve.
: young fern-plantlets by a direct bud-
The paper is
Lankester has two papers,
a new type of Infusoria, allied to the
peculiar in not possessing cilia, not even
and capitular prominence, but in their
of the body-wall like a ring of
heart of Appendicu-
13y larig furcata, in which that organ is shown to consist of two

e
ncarc'm&
FUW] gy

X
N from the Iwdian Motical Gazette,

¥ food is discussed, the' vegetable

Tesers gy
mr Q .
JC“E‘F-‘*’-R. W.G. Farlow, of Harvard University,
P Wy the prothallus of Pteris cretica,

S loped, others gave rise to
hl’b““'i- ding of the cel%s, without any sexual intervention,
iy, lustrated with two plates.—Mr.E. R,
_“leth one on Zorgmatclla {ypica,
LT ey Ciliats, from Naples ;
™ nrt; round the oral region
“ place a bell-like prolongation

'EF.‘si'i:-i:v;» wited cilia. The second paper is on the
e

ow : it also acts rapidly and can be kept in a dry form,—
ing ‘3“\ The Rev. E. O"Meara describes a collection of Diatomacere from
o "‘“&~ Spitthﬂ'&‘“v including many species not enumerated by Cleve’s

P Ly Sea.—Mr. Buck describes and ‘figures a

Y i, pucleated cells connected by fourteen or so slender vibratile

3208 %y fbrillze, whose mutual connection by a membrane is uncertain,
sy ey This organ is thus nothing more than a *“ most vigorous churn,
s Ry,
el
oy g,
0 20ms Fe
ey, Ty
;lmo“;;;;‘ Sustus Liebig’s A nnalen der Chemie und Pharmacie.—Band
e ol o4 f 172, Heft 2.—The following papers are published in this part :—

of the structure of organs in diminutive elaborate types generally.

the 2 - (}nttlllle salts of parabanic acid, by N. Menshutkin. The formula
-t of the
Egguf' .., wateron the salt the ammonium salt of oxaluric acid is pro-
\ 'ﬂ:«"-‘:' duced, and by the action of heat alone oxaluramide. The potas-
1% sum and sodium salts have likewise been examined and two
;}F”‘“?“?l?? slver salts obtained, of wkich the formulze are C3;HAgN,0,.H,0
Al LR ad C;Ag,N,0;. HyO.—The same author contributes a paper en-
m”'ﬁo‘*e@f litled, * Notice on potassium oxalurate and the determination of
P42 the alkaline metals in the salts of the acids belonging to the uric
LYY ueid group.”—On the oxidation products of colophony and oil of
% turpentine, by Dr. Josef Schreder. By digesting colophony with
= dilute sulphuric acid, isophthalic acid (CsHgO,) and trimellithic
“% acid (CyH,4O4) are obtained. Turpentine oil oxidised by dilute
= nitric acid, gives terebinic and terephthalic acids.—On the con-
version of cinchonidine into an oxy-base, by Dr. J. Skalivert,
Cinchonidine is mixed with carbon disulphide and bromine
dropped into the mixture. A brominated compound of the
_— formula CyHy,Br,N,O is thus obtained, which on treatment
- with potassium hydrate yields the new oxy-base CyoH,,N,O,.

s 3

§  Analyses of the sulphate and of the double Pt salt are given,—
& On ferrous anhydrosulphate, by T. Bolas, already noticed in the
il E> Journal of the Chemical Society.—The following are commu.

BL- ﬁf: tications from the Tiibingen laboratory:—(1)

On the cyan. and
arboxyl derivatives of dipheny], Y

by Oscar Doebner.—(2) On

f r*””; mormal phenyl propyl alcohol and allylbenzene, by Leopold
mz:;(. Righeimer.—(3) Researches on the synthesis of allylbenzene,
1

et :izdRudolf Fittig.—(4) Researches on the constitution of piperine

ey its decomposition products piperic acid and piperidine, by

4 Fittig and, W. H. Mielck. This is the fourth notice on the
Eﬂfﬁ‘p sbject, and the authors now touch upon the constitution of
=" Piperic acid. By the action of bromine a tetra-brominated acid
ﬂ!P’.’? CiHyyBr,0, is obtained which by the action of sodium carbonate
*ﬂlb.'?i 5 converted into the dibrominated compound C,,HyBr,0,. This
® last substance boiled with soda solution and precipitated by an
pﬂm’}'ut &id yields 2 monobrominated body of the formula C,,H gBrO;.
eﬁ»""ﬂm authors next proceed to the consideration of a new
e aid which they have obtained by acting upon mono-
Mi’ wompiperonal with bases, and then decomposing the salt
o7/ 4 poduced by means of hydrochloric acid, The new acid has
" the formula 'C,, H, , Br,O,, and must be regarded as the substi.
“H‘ ftion rroduct of the acid CiaHy O By the action of soda

the sodum salt of the new acid an intermediate compound
Mg the formula Cp,11,Br,0, has been produced., ~ Dro-.
e dropped into a solution of hydropiperic acid in carbon

g phide, gives rise to the formation” of the compound | IT,,
l" Bm_.. In the concluding section the decomposition of hydro-
;""; fpperic acid by means of fused potassium hydrate is treated of,

beating and stirring up the fluid in the great perivisceral haemo-
lymph space without propelling it in any particular direction.”
he paperends with some suggestive remarks on the reduction

ammonium  salt is C;H,N,03. NH, ; by the action of

!

———

acid, C, 11,0,

The chief product of the reaction is protocatechuic
ly assign the constitutional formyla

IT,0. The authors final

SON -

C,1,=0 ~C1h

o .\CII-:CH—C[I:CII~CO

t(c)) plplCl'lC a]Cl].——The part concludes

n the sulphurisation of sulphurobenzoic acid or dicarl 1-

sulpllocarl)aqlllde, and by M. G. Gustavson On tetra-io:gic)i(:axyof

carbon. _This substance has becn obtained by the action of
aluminic jodide on CCly according to the cquation—

. 3CCl, + 2ALT, = 2Al1,Cl + 3CI,.
The substances are made to react in carbon disulphide solutions,

Gazctta: Chimica Ztaliana, Fascicolo v,
contains the following papers :—On the extraction of sulphur,
by F. Sestini,—On the action of sulphur on
particularly on neutral calcium carbonate, with regard to geology
and agriculture, by Prof, Egidio Pollacci, This paper was com-
municated in April to the Reale Istituto Lombardo di Scienze
e Lettere. The author’s principal object is to prove that a mix-
ture of sulphur and calcium carbonate acted
free access of air gives rise to the formation
The chemical changes are thus expressed —

25 +30,+2H,0 =2H,S0,
2H,80,+2CaCO,= 2CaS0O, +2C0, +2H,0.
The author is of opinion that the oxidation of the sulphur is
effected dzrecely by atmospheric oxygen in presence of CaCoO,
and water.—The concluding paper is entitled Chemical Research
on Turkey Red, by Prof. Abelardo Romegialli. The remainder
of the part is devoted to abstracts from foreign periodicals.

Zeitschiift der Oesterveichischen Gesellschaft fiir Meteorologie,
July r.—This number contains an article by Dr. J. Hann On
the diminution of atmospheric vapour with increase of elevation.
Experiment and mathematical theory both deny the existence of

- — OIT
with papers by Peter Greiss

 tension with increase of height,

an independent vapour atmosphere, which according to Dalton’s
law would decrease much less rapidly with elevation than atmo-
spheric vapour really does. Hence Mr. Strachey (Proceedings
of the Royal Society, March 1861) would not deduct the vapour
pressure from the height of the barometer to obtain the pressure
of dry air. From a table showing the actual decrease of vapour
observed in various ascents of
mountains and in balloons, is derived a formula to express this
decrease. Thus where g and 2, stand for the pressures at the
height /% and at the surface of the earth, / being measured in
units of 1,000 English feet,
(1) = py (1—0075 2 + 0°'00146/2)
and where ¢ is the bases of natural logarithms, and /% in units of
1,000 metres,

)/ /.
(202 =2, 10 6517 2o 2830
If atmospheric vapour obeyed the law of Dalton, its weight over
any place would be four and a half times greater than the real
weight.  Dr. Hann calculates the weight of vapour at 1,962
metres to be only half, at 6,500 metres one-tenth, of the weight
at the surface of the earth. ~With respect to this rapid decrease
of moisture, Strachey remarked that mountain chains, even of
moderate altitude, must have great influence upon the hygro-
metric state of the atmosphere. The bove formula can only be
used safely for calculating the mcan pressure of vapour at a given
height. It may be useful for barometric measurements of alti-
tudes, since it frequently happens that the vapour pressure of
only one of two stations, of which the difference in height is
required, 1s known. Observed values, up to 1,884 metres, have
been actually found to agree well with those calculated by the
formula. This formula may be only another expression for the
opinion of Strachey, that the mean degree of saturation at dif-
ferent heights remains nearly uniform, and therefore the vapour
tension depends mercly on’ decrease of temperature,  But the
caleulation of the mean vapour pressure of one level from that
of another level with so great accuracy appears not to have been
hitherto accomplished.

Annali di Chimica app/icata a/la Jlodicina, ¢, Iviii., No. 3.—
In dietetics there is a paper by Dr. . Turbacco On cheese and
its alimentary use.—Beaumcrts furnishes a contribution  on
farinaceous substances as foad for children.—In patholozy there
is a paper by Dr, I.. Pedeganck (translated trom 7.0 /%evee
AMidicale Belir) On the action of parasitic organisms in the pro-
duction of necrosis.-— In therapeutics we have  the following
papers :=-On the ana-sthesia produced in man by the injection of
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chloral into the veins, by Oré.—Under the heading *¢ Varicties ”
there is a paper by Drof. Fausto Sestini On the chemical compo-
sition of mulberry leaves ; one On a new method of extracting
logwood for vines and inks, from the agricultural chemical labo-
ratory of Belogna, directed by Prof. A, Casali and Francesco
Marconi; and, finally, a contribution by Melsens On the use of
solutions of sulphurous acid, of neutral acid and sulphites, and
of hyposulphitcs.

SOCIETIES AND ACADEMIES
LoNDoN

Royal Society, Junc 11.—Researches in Spectrum Analysis
in connection with the spectrum of the sun.—No. IV., by ]J.
Norman Lockyer, F.R.S.

Maps of the spectra of calcium, barium, and strontium have
been constructed from photographs taken by the method de-
scribed in a former communication (the third of this series). The
maps comprise the portion of the spectrum extending from wave-
length 3900 to wave-length 4509, and are laid before the Society
as a specimen of the results obtainable by the photographic
method, in the hope of securing the co-operation of other ob-
servers. The method of mapping is described in detail, and
tables of wave-lengths accompany the maps. The wave-lengths
assigned to the new lines must be considered only as approxima-
tions to the truth, Many of the coincidences between lines in
distinct spectra recorded by former observers have been shown
by the photographic method to be caused by the presence of one
substance as an impurity in the other ; but a certain number of
coincidences still remain undetermined. The question of the
reversal of the new lines in the solar spectrum is reserved till
better photographs can be obtained.

Royal Horticultural Society, July 1.—Scientific Committee.
Dr. Hooker, P.R.S., in the chair.—Dr. Gilbert described the
results of some investigations made by Mr. Lawes and himself
on the conditions of the development of fairy rings. The
mycelium of the fungus which produced the rings accumulated
nitrogen in the superhicial layers of the soil with the result of
stimulating the growth of the grass and giving it the dark green
colour which is characteristic of vegetation richly supplied with
nitrogenous nutriment. When this luxuriant growth was grazed
off, the soil was left relatively poor in nitrogen, and it was accor-
dingly found that the superficial soil inside the rings was poorer
in nitrogen than that outside it.—Dr. Hooker stated that seeds
of the Kerguelen's Island cabbage (Pringlea antiscorbutica) sent
to Ldinburgh in a sealed bottle had germinated, while those sent
to Kew in boxes had altogether failed. The following com-
munication from Mr. Darwin was read :—*‘ The leaves of Pirngui-
cula vulyaris possess a power of digesting animal matter similar
to that shown by the sundews (Drosera).  Albumen, fibrin, meat
or cartilage induce a secretion from the glands of the upper
surface of the leal, and their secretion becomes feebly acid (but
not so much so as that of Drescra). Their secretion is reab-
sorbed, and causcs an aggregation of the protoplasm in the cells
of the glands, such as had been observed 1n other similar cases.
Before excitement the glands were seen to be filled with a homo-
gencous pale greenish fluid ; after the aggregation of the proto-
plasm it can be seen to move. When arow of insects or of
cabbage sceds are placed near the margin of a leaf (or when a
single 1nsect is placed at one point), the whole margin (or one
point) becomes curled considerably over in two or three hours ;
the apex of the leal will not turn over towards the base. Small
fragments of glass also cause a similar movement, but to a much
less degree. “The inflexed margin pours forth a secretion which
envelops the fhies or sceds, but pieces of glass cause no, or
hardly any, increase of secretion. But here comes a puzele : if the
flies or fly be remove i, the margin of the leaf turns back in less
than twenty-four hours ; but it does so also when a row of tlies
and cabbage seeds are left adhering ; so that the use or meaning
of the inflexion is at pre cut quite & puzele”’--Mr. W, G, Smith
showed enpraved wood blocks of lignum vitwe, which he found
moie brttle than box,

VIENNA

Imperial Academy of Sciences, Febh,
commume.ced  a

Dr. Urba

20,

paper on some tocks of South Greenland,
coliectedd by 190t Laube, fiom the second German  Polar
Fapedicion. M, Pels presented & memoir on determination
of the ave ol comcal  surtaces of  the sccond  order.—

Prr. Adolpl Meyer pave an account of new and little-known

NATURLS

birds of New (iuinea.—Dr, Yxner read a paper on the emplo

ment of the ice-calorimeter for determining the intensity of t}{e
solar radiation ; describing an apparatus by which the intensit
may be measured directly in calorics, without (as in the Pouillet
pyrheliomctcr) a change of temperature in the instrument ren.
dering correction necessary. —Dr. Brauer communicated a’ o
on the development and mode of life of Lepidurus products
Bosc.—-MM. Schulhof and Holetschck communicated the ele.
ments and cphemerides of a comet discovered on Feb 20 b

Prof. Winnccke at Strassburg, ' Y

PAris
Academy of Sciences, July 20.—M. Bertrand in the

two current elements, by M. Bertrand.

with Ampere’s law. The author has solved the following

space M the direction that must be assigned to another element
that their mutual action may be attractive, repulsive, or il

Society of Chalon-sur-Saéne, in the department of Sane-et.
Loire, on Phylloxera, by M. Boully.—Reply to a criticism by
M. Garrigou, contained in a recent note entitled ¢‘ Carboniferous

from a letter from M. Boutin to M. Dumas.—Employment of
the sédsidues d’cnfer of the oil-mills against Phylloxera, by M.

ments illustrative of methods by which iron can be made
passive in ordinary nitric acid.—Action of chloroform on sodic
acetatic ether, by MM. A. Oppenheim and S. Pfaff. The
product of the reaction was saponified by soda and then acidu-
lated with HCl. A new acid of the formula CgH O; is thus
obtained. This acid is dibasic and belongs to the aromatic series,

compounds CoH,IBr, by M. C. Friedel. The author has re-
peated the experiments recently published on this subject by M.
Lagermarck, and concludes therefrom that no third isomer of
this formula exists.—On a development of heat produced by the
contact of sodium sulphate with water at temperatures when the
known hydrates of sodium sulphate cannot exist, and when the

Reboul.

\l;‘,l.

potassium permanganate, by M. E. J. Maumené. The autyhor
concludes that the formula of the salt is Mn,O.KO.—New
method of determining metals or oxides, by the same author.
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chair.—The following papers were read :—Note on the action of -~

y M. The assertion that two 15
elements of the same direction attract one another is shown to .-
be inexact, even for parallel elements, and does not agree even ~

problem:—A current element being given, to find in a point of =

Extract from the Report of the Commission of the Agricultural ~

Rousseau.—Third note on the electric conductivity of ligneous
bodies, by M. Th. du Moncel. —On the stratification of the #=
electric Dight, by M. Neyreneuf.—On the passivity of iron, :
by M. A. Renard. The author described several experi- :

the authors considering it an isomer of uvitic acid, the substi- =
tuted groups occupying the positions I : 2 :4.—On the isomeric :

saturated solution of the salt deposits it only in the anhydrous
state, by M. de Coppet.—Ethers of normal propylglycol, by M. -
Experiments on the generation of proto-organisms -
media protected from aérial germs, by M. Onimus.—Indif-
ference in the direction of the adventitious roots of a cactus, by -
M. D. Clos.—Observation of a bolide on the evening of July 18,
at Versailles, by M. Martin de Brettes.—On the composition of _
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Limestone of the Pyrenees ; Marbles of Saint-Béat and of Mont,” o
by M. A. Leymerie.—On the efficacy of the method of submer. -~
sion as a means of improving the vine in the Crimea : extract 3"
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1 OLALISATION OF F. NUTIONS IN THE BRAIN.—Dr. J. BURDON-5AK -
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