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It is improbable that these are anything but a fraction of Dr. 
Nicholson's etymological misrepresentations. Mistakes in the 
glossary of a zoological work are not of very great importance, 
and would not in this case have demanded notice had they· J>Ot 
been fair samples of the general character of the book in wnid\• 
they occur. 

I much regret that the fact of the writer's name being appended 
to the notice of Dr. Nicholson's work should have led him into 
the region of personalities, whither I <lo not intend to follow 
him, E. RAY LANKESTER 

Glass Floats off the Isle of Lewis 

IT would be of great importance if the.fact could be ascertained 
whether the floats are from the Norwegian or from the Canadian 
fisheries. Your note of November IO says, "They are 
hermetically sealed, and have certain characters, such as IV. or 
VI., impressed on the sealed part." Doubtless your columns are 
read in Norway as well as in Canada, and possibly a correspon 
rlent, from these characters or froin other evidence, may claim 
the floats for one or for the other side of the Atlantic. In favour 
of the west side, but with the utmost deference to the opinion of 
Mr. Gwyn Jeffreys, I suggest that a north-east wind is an unlikely 
conveyance to '' the west side of the Island of Lewis," or to 
" the western coast of Shetland." 

A writer in the Athenamm of this week (Nov. 19, p. 659) 
thinks that these "net floats" are carried to Nova Zembla, and 
'' still farther to the north and east" by the Gulf Stream. Dr. 
Carpenter ·supposes a constant warm surface current from each 
tropic to each pole, and a constant cold current below from each 
pole to each tropic, caused as we cause the currents of water to 
warm our houses. Suppose this grand theory to be true. The 
surface current should warm east coasts as well as west coasts. 
The same parallel touches England, Newfoundland, and Van
couver's Island. The climate of England and of Vancouver's 
I sland on west coasts is " insular." The climate of the island of 
Newfoundland on an east coast is "excessive." This difference 
of climate in islands, on the same parallel, at the same levels, 
results from currents of air, not from currents of water-namely, 
from the prevalence of south-west winds in the north temperate 
regions. In winter with a south-west wind we hunt, with a 
north-east wind we skate. 

GEORGE GREENWOOD, Colonel 
Brookwood Park, November 19. 

ENGLISH GOVERNMENT ECLIPSE 
EXPEDITION 

T HESE arrangements and instructions are not yet 
finally completed, but it is thought that the latter 

may be useful to members of other E xpeditions, though 
they are not yet by any means complete. 

A. SPANISH AND ALGERIAN PARTY. 

NOTE.- . his party leaves Portsmouth in the '' Ur[!ent," on the 
6th proximo. Observers to be on board by 5 P. M. on the 5th. 

I. Cadiz Detachmenl.-In charge, the Rev. S. J. Perry. 
Spectroscope, the Rev. S. J. Perry and assistant (Mr. 
Hostage), Mr. Abbay; Polariscope, Mr. Moulton, Mr. 
Hudson: Sketches of Corona, Mr. Naftel, Mr. Smyth, 
Mr. Penrose, Mr. Collins; Time and General Obser
vations, Captain Toynbee. 

2. Gibraltar Detachment.- In charge, Captain Parsons. 
Spectroscope, Mr. Carpmael, Mr. Gordon; Polariscope, 
Mr. Lewis, Mr. Ladd ; Photography, Mr. Buckingham, 
and assistant (Mr. Spiller) ; Sketches of Corona, Mr. 
Hunter, two Oxford men ; Saturn in the Corona, Mr. 
Talmage, Mr. Maclear; Chemical Intensity, Mr. Thorpe. 

3. Oran D etachment-In charge, Mr. Huggins. Mr. 
Huggins, Admiral Ommanney, Rev. F. Howlett, Mr. Car
penter, Mr. Crookes, Captain Noble, Dr. Gladstone, 
Prof. Tyndall. 

B. SICILIAN PARTY. 

NoTE.-This Party leaves London, overland, at 8.45 P.M.fi-o1n 
Charing Cross, on the 7t!t proximo. 

I_n charge, Mr. Lockyer. Spectroscope, Mr. Lockyer and 
assistant (Mrs. Lockyer), Prof. Roscoe and assistant (Mrs. 

Bowen), Mt. Seabroke and assistant (Mr. Burton), Mr. 
Pedlar; Polariscope, Mr. Raynard, Mr. Griffith, Mr. 
Clifford ; Sketches of Corona, Mr. Brett, Mr. Darwin ; 
Photography, Mr. Brothers, Herr Vogel, Mr. Harris , 
Time and General Observations, Mr. Vignoles, Sen., 
Mr:. Vignolles, Jun. 

INSTRUCTIONS TO OBSERVERS. 

lnstrwctions for the Polari'scopic Observati'ons of the 
Corona, including Beams and Streamers.-It is recom
mended that the polariscopic examination of the Corona 
be carried on as follows :-

I. To examine a detached and selected part of the 
Corona about 61 from the limb of the sun, and say about 
8' in diameter. 2. A field extending from the limb of the 
sun outwards should be examined either with a Nicol's 
prism, or a double image-prism. 3, The light of the 
streamers at some distance from the sun should be 
examined with a Nicol and a crystal. 4. The polarisa
tion of the Corona should be examined in such a manner 
as to eliminate atmospheric polarisation. Note.-The 
most suitable instruments for ascertaining the plane of 
polarisation, and the proportion of polarised to unpolarised 
light are (r) a double-image prism; (2) Savart's polari
scope ; (3) a plate of quartz, consisting of two compensa
tion wedges turned through an angle of 180°; (4) a plate 
of arrngonite, or calc spar, cut perpendicular to an optic 
axis, and affixed to an analysing prism; (5) a polarimeter, 
consisting of four plates of glass, movable on an axis per
pendicular to the plane of polarisation. 

First Observation.-The object of this observation is 
to observe the polarisation (if any) of the Corona without 
having the observer's attention distracted by the chromo
sphere. A Savart's polariscope is recommended by pre
ference. The Nicol's prism of the polariscope should be 
set beforehand with its principal plane (or plane of sym
metry) radial, i.e. perpendicul.ar to the sun's limb, and the 
observer must note whether bands are visible, and if so, 
whether they are black-centred or white-centred. Should 
the bands be feeble, it will be well to rotate the polariscope, 
prism and plates of course moving together, and quickly 
restore it to its primitive azimuth, after having noted the 
estimated azimuth of the Nicol when the bands are 
strongest and black-centred. Should no bands, or only 
dilute bands be seen, it may be that the Corona, though 
polarised, is overpowered by other light ; and the ob
server will move the telescope from the sun, radially if it 
may be, if in any other direction rotating the polariscope 
so as to render its principal plane radial in the new posi
tion. He will then note whether, though the light becomes 
feebler, the bands become less dilute. Should, on the 
other hand, the bands be strong, the observer, after 
having satisfied himself as to the plane of polarisation, 
will endeavour to make out whether by means of the 
polarisation of its light the Coropa can be detected super
posed on the chromosphere. He will, therefore, move 
the telescope towards the sun, keeping the principal plane 
of the polariscope radial, and note how near the sun the 
bands can still be seen. To provide for the contingency 
of this observation, it will be well to point in the first 
instance to the side of the sun which will be first un
covered. If time permit he should try whether there is 
any sensible quantity of polarised light on the dark disk 
of the moon, rotating the analyser and determinating the 
plane of polarisation. 

' Second Observation.-The special object of this obser
vation is to differentiate, if possible, between the Corona, 
on the one h and, and the Chromosphere, or whatever else 
may be self-luminous (be it even a portion of the Corona it
self), on the other. This wilt'be possible if the light of 
the Corona be strongly polarised, so as to admit of com
parative extinction by an analyser. The observer should 
turn the analyser so as to extinguish, as far as may be, 
the light of the Corona in the neighbourhood of a radius 
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depending on the angular position of the analyser. He 
should notice the form, colour, and general appearance 
of any residual luminosity other than the well-known pro
tuberances ; should contrast the appearance, especially as 
to colour, with that seen when the light is analysed so as 
to retain light from the same region polarised in the per
pendicular direction, and should ask himself whether the 
luminosity is such as could be accounted for by the 
superior brightness near the sun of the unanalysed light, 
even though it were to suffer the same proportionate 
loss by analysis as the Corona at a greater dis
tance. Of the instruments named the Nicol's prism 
is better adapted for a general survey, not re
quiring any limitation of field ; the double-image prism 
is better adapted for a comparison of the oppositely 
polarised images, since the observer can compare them 
directly, not one with /tis memory of the other. The 
double-image prism will require a diaphragm with a long 
and moderately broad aperture in the focus of the eye
piece, rotating with the prism, and in the observation the 
length should be placed in a radiai<direction. 

Thi1-d Observation.-The observation of the streamers 
as to polarisation might throw much light on their nature, 
and the observer who undertakes this observation, by 
means of a Savart's polariscope, or else of a Nicol's prism 
capped with a plate of calc spar or arragonite, will be in 
a condition to determine with advantage the plan of po
larisation, if there be polarisation, of the Corona generally. 
But the streamers must be his first object. 

Fourtli Observation.-It has been supposed by some 
that the polarisation observed in the Corona was really 
due to the secondary illumination of the intervening portion 
of the Earth's atmosphere, in other words, to the illumi
nation produced by reflection from clouds, &c., towards 
the horizon. This effect may be eliminated by using a 
Savart's polariscope, or, better, a polariscope with quartz 
wedges, and turning the instrument till the bands (if any) 
seen on the moon's disc disappear. The corona can then 
be scrutinised as to polarisation, and the polarisation 
examined in different azimuths of the Nicol's prism rela
tive to the radius drawn from the sun's centre, by pointing 
\he telescope instead of rotating the analyser. In this 
observation the observer has the choice of two rec
tangular azimuths of the polariscope, for each of which 
the bands (if any) on the moon disappear, and if no bands 
be seen on the moon he is free to scrutinise- the polarisa
tion of the Corona, by turning the polariscope. 

Genernl Remarks.-The object-glasses of all telescopes 
intended to be used in polariscopic observations should 
be examined before departure as to their freedom from 
defects of annealing. All polariscopes including a Nicol's 
prism, or tourmaline, should be marked, so that the prin
cipal plane may be readily known by .feeling, as sight
marks might fail for want of light. Double-image 
prisms should have one side of the aperture in the dia
phragm marked so as to distinguish the two images. 

INSTRUCTIONS FOR THE SPECTROSCOPIC OBSERVATION 
OF THE CHROMOSPHERE. 

NOTE: The objects to be obtained are :.-r. To de
termine the actu;;i,l height of the chromosphere as seen 
with an eclipsed sun ; that is, when the atmospheric illu
mination, the effect of which is doubtless only partially 
got rid of by the Janssen-Lockyer method, is removed. If 
the method were totally effective, the C line, the line of 
high temperature, should hardly increase in height ; but 
there can be little doubt that the method is not totally 
effective, so the increase in height should be carefully noted. 
2. To determine if there exists cooler hydrogen above and 
around the vividly incandescent layers and prominences. 
To do this the band of the spectrum just above the stratum 
which gives the hydrogen lines before totality and during 
totality, should be carefully examined, to notice (a) if any 
traces of the hydrogen spectrum exist above the region 
which before totality gave the hydrogen lines, and (b) what 

lines extend outside the hydrogen spectrum and whether 
they also exist with it in the lower strata. 3. To test th,., 
American observations of last year as to the existence of a 
line at 1474 in the corona spectrum, by seeing if it be 
visible above the region which gives the hydrogen spec
trum. 4 To determine whether any other gases or vapours 
are ordinarily mixed up with hydrogen, but remain invisible 
with the uneclipsed sun in consequence of the absence of 
saliently brilliant lines in their spectra. The observations 
should be conducted as follows :-r. Work with a hori
zontal slit, or a slit in a parallel of declination, according 
to the instrument used, whether altazimuth or equatoreal. 
2. See that the spectroscope telescope works easily, 
so that sweeping along the spectrum is easy. 3. Find 
before totality an average plain-topped region of the 
chromosphere, where some motion on either side does 
not brighten, or thicken, or lengthen the lines near the 
part covered at the commencement of totality. 4. Observe 
this before and during part of totality, the telescope being 
driven by the clock if an equatoreal is used. 5. Just 
before totality sweep from red to violet ; note the lines 
and their lengths ; mark the 1474 line and the lines be
tween D and E carefully. 6. Immediately after the com
mencement of totality sweep back; note new lines-their 
heights ; especialiy the comparative heights of C, near D, 
F, and near G, with these former heights ; and especially 
whether hand over b, and the thickness of F. Note also 
the lines between D and 147 4. 7. Just before the end 
of totality unclamp and bring back the slit to the .following 
limb of the Moon ; and note the extinction of the spectrum 
by the reappearance of the Sun, if possible by a rapid 
sweep ; ·if this is not possible

2 
then watch the behaviour 

of F ; sweep back again to see if there be any variations 
from (5) in the new region now observed. 8. Carefully 
note position angle where slit cuts limb. 9. Record 
the impressions of facts, and facts not already noted, AS 
SOON AS POSSIBLE. 

INSTRUCTIONS FOR THE SPECTROSCOP!O OBSERVATION 
OF THE CORONA 

N OTE.-The word Corona is here used for convenience, to 
include a!l the light above the prominences. It therefoi·e includes 
that pai·t of the ch,-omosphere which is generally veiled to us wizen 
observations are made by the :Janssen-Lockyer 1nethod. 

The principal object to be obtained is :-To determine 
whether it is possible to differentiate the outer layers of 
irregular outline and streamers from a stratum say some 
5' or 6' high round the sun, which may possibly be the 

· Emit of the gaseous envelopes above the photosphere. 
To attack this question, we require- a long slit, a large 
aperture, and long collimator, and small dispersive power. 
The slit must be adjusted for a faint cloud before totality, 
and on no account is it to be touc:;hed before observations 
of a similar cloud can be made after totality, by the heads 
of the party. The most important observation to make 
is, whether there are any dark Jines in the spectrum at 
any di.stance from the sun ; and if so, at what distance? 
Next, whether there are any bright lines; if any, their 
positions must be noted, especially if the lines recorded 
by the American observers are again vis.ible. The obser
vations should be conducted as follows :,-1. Arrange the 
instrument so that the image of the following limb of the 
moon, at the point of its first contact, will fall on the 
left-hand side of the slit, placed nearly horizontally. 2. 
See if Corona is visible before totality, and note its 
spectrum with utmost care, moving the slit in azimuth, 
so that perhaps, at the instant during totality, while 
possibly with a long slit, the spectrum of the sun or 

' prominences on the preceding limb is visible in the same 
field of view. 
SOME PARTICULARS TO BE ESPECIALLY NOTICED BY 

THOSE OBSERVERS WHO MAKE DRAWINGS OF THE 
CORONA 
r. Its extent, and the boundary-line if any J. if no 

definite boundary, this sltou!d be stated. 2. Whether 
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there is any change, all changes must be most carefully 
shown in any manner the artist may prefer. 3. Espe
cially note all long streamers. 4. All tints and change 
of tint and whether the colour is distributed in patches 
or in l~yers concentric with the moon, or in connection 
with the prominences. 5. W~ether it consists ?f a level 
patch of luminous haze or rad1atmg beams of light, or of 
bundles of hyperbolic rays. 6. If of radiat!ng_or hyper
bolic beams, whether they are evenly d1stnbuted all 
round, or in groups only. 7. Whether the dark intervals 
between such radiating beams are constant or fluctuating. 
8. Whether it is concentric with the moon. 9. Whether 
it is equally intense all round the moon. 10. Whether 
the outer border exhibits any coruscations, or whether its 
definition is permanent and equally pronounced all round. 
1 I. vVhether the light of the Corona is more intense or 
less so in the immediate neighbourhood of the promi
nences. 12. How much darker the moon's disc is than 
the sky. 

ENERGY, AND PROF. BAINS LOGIC 

[EXTRACT FROM PROF. TAIT'S OPENING ADDRESS TO 

THE UNIVERSITY OF EDINBURGH, Nov. 2, 1870] 

T HE so-called Laws o.f Motion first explicitly stated, as 
we now employ them, by Newton in the Principia; are 

partly due to Galileo, partly to his immediate successors. 
Like all great physical discoveries, they were more or less 
clearly seen by many philosophers about the time in 
which Newton threw them into the simple, and yet 
comprehensive, form in which we now use them. As 
ordinarily understood, they embrace the results of ob
servation and experiment as to the action of force on 
matter. The first tells us how matter behaves when 
not acted on by force, and therefore shows us how 
to detect the action of a force. The second tells us how 
to measure the force by its effects, and how to calculate 
the action of a force or forces acting on a mere particle of 
matter. The third, as directly interpreted, shows how to 
apply the other two to the motion of masses or of groups 
of particles. With these alone we have the foundation of 
an enormous portion of the science of Dynamics, and we 
require merely a sufficiently powerful mathematical pro
cess to enable us to develop to their utmost the calcula
tions necessary for the determination of equilibrium or 
motion of any set of masses whatever, so long as the 
motion is visible, or capable of being rendered visible by 
a microscope. 

But we require something more before we can extend 
mathematical calculations-which, be it ever remembered, 
are necessary in physics solely on account of the imper
fections of our intellect ; merely saving us an intolerable 
amount of thought which would otherwise be wasted on 
petty details-something more, I say, is required before we 
can apply our mathematics to Heat, Electricity, Chemical 
Action, &c., &c. 

Curious! y enough, that something was foreseen and pro
vided for by the keen intellect of Newton. He gave it in 
the form of a second mode of interpreting his third law, 
quite distinct from the ordinary one, which is the well
known assertion that "Action and Reaction are equal 
and opposite." Instead of using the terms Action and 
Reaction in the sense of mere pressures or tensions, he 
shows that the law will equally hold if they stand for 
what are now called rates of spending- or of receiving 
energy; or, in more familiar language, rates of doing work. 
So that whenever there is transference of energy from one 
body to another, the one gains exactly as much as the 
other loses. This is at present the grandest physical Jaw 
known. That we may understand it better, let us take first 

a simple physical fact, but one of a somewhat analogous 
nature. It is a comparatively recent discovery that matter 
is indestructible, yet so important that without it we may 
be certain that chemistry could never have become a 
science. If a chemist were not assured by experiment 
that no quantity of matter, however small, is ever put out 
of existence, submit it to what ordeals he may, what con
fidence could he have in the results of an analysis? Or 
again, where would his science be if new matter could 
suddenly make its appearance ? The balance is his most 
important instrument, but without the confidence ( derived 
from experiment) that matter cannot change in quantity, 
its indications would be of no value to him. 

So it is, but in a more extended sphere, with the 
Natural Philosopher, and it is a source of legitimate 
pride to us, that as Newton first hinted at this grand 
modern generalisation, and first gave the mathematical 
method naturally fitted for its development, so it is to 
this country again, and mainly to Dr. Joule of Man
chester, that we owe the proof (which must, of course, 
be experimental to be valid) that energy is, like matter, 
indestructible. It is, therefore, in the usual sense of 
the word, as REAL as matter. In fact, ,'the physical 
phenomena of the Universe (excluding in the meantime; 
on account of our utter ignorance, some of those con
nected with life) depend upon matter and energy alone. 
Different combinations of matter constitute the subject 
of our chemistry ; different groupings of molecules as 
well as of masses, and different distribution of Energy, 
form the rest of our Natural Philosophy. Hence the 
overwhelming importance of this real something, Energy, 
in the whole of Physical Science. 

I shall devote the rest of my time this morning to very 
elementary notions connected with ene.rgy and this grand 
law of Nature. But before I do so I have a few words to 
say about another work in which the principles of Natural 
Philosophy are discussed; a book infinitely more likely than 
that of Hegel (whose absurdities I have already pointed 
out to you) to fall into your hands. It is now not a dreamy 
and dogmatic German, evolving everything from himself, 
and railing at physical facts as well as at exquisite methods 
in mathematics, with whom we have to do-it is on the 
contrary, a hard-headed Scotsman, and a Professor in one 
of our Universities. We have here no evolution from 
consciousness to laugh at, no sneering at experimental 
science ; we have to guard against dangerous misconcep
tions of the truths discovered by physicists ; mistakes all 
the more dangerous that they are honestly held, and that 
they have been .assigned a prominent place in a text
book which many of you may have at some time to read ; 
and especially because, as students, you are peculiarly 
liable to be led away by ex cathedra statements. For 
obvious reasons I cannot take many examples now ; in 
the more abstruse, the statement itself, and the exposition 
of its error, would be alike unintelligible to you ; in the 
simpler ones you may be trusted to see the error for your
selves. 

The first I quote is from what is called the Logic of 
Physics, and is, to a certain extent, personal. " Volume 
and mass rightly precede density in order of definition. 
Messrs. Thomson and Tait make density precede mass." 
And we do so, we think, very logically, because density is a 
specific property of matter, unalterable in general, except 
to a very small extent, by physical processes, while volume 
and mass are absolutely indefinite, depending as they do 
upon the quantity of matter spoken of. 

Again, " In the transfer of force, nothing £s lost. The 
mechanical momentum transmuted into heat is fully 
accounted for in the heat produced : by proper arrange
ments it could all be gained back." The last nine words, 
however they may be interpreted, are essentially false : in 
fact they contain an explicit denial of the second law of 
thermodynamics upon which Sir W. Thomson based J:us 
grand Jaw of Dissipation of Energy, one of the most 1m-
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