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schotsky's narrative of Goethe’s youth.
But the sheer constructive genius of ““Dich-
~tung und Wahrheit,” its marvellous atmos-
- phere, {ts significance as a whole for ‘the
interpretation not only of “Faust” but of
*,all German literature and history, surely
these are matters worth a chapter to them-
selves in what aspires to be the Goethe

blography by eminence. . ,
Ot the translator, a word or two. He is

gaining in precision and ease with the’
progress of his work, for he takes his-

. work seriously. It is a credit to our scholar,
 ship, and we owe him thanks. Yet the
conscientious reviewer may permit himself
an occasfonal grumble. TRus, living un-
- fortunately in an age of collisions, Wwe are
made uncomfortablo by the phrase (p. 19):
4Thig transformation collided with the chlef
motive.”” Nor does the phrase (p. 196):
“That the beautiful, purposive as it may
geem to us, must not serve any particular
purpose,’” sound muych happler. “Red-tapism”
(p. 222) is a quitdunnecessary stretching

.of the good old red tape., Whether ‘“‘moti-’

vate” (p. 382),~;‘motivatiqn" (p. 138), will
.ever become standard, is a question we

leave to the 'readcr; vit certainly “sonnet-¢

18t8" (p. 351) for the .{Yme-honored “son-
‘neteers’ is a gratuitous irritation.

“The illustrations of the present volume -

-strike us as less adequate than those of
-the first. “The¢ English title of Tischbein’'s
‘painting is usuvally: Goethe in the Cam-
‘pagna. ’

3
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Abraham. Lir\c’ol.n. By Carl Schurz and
Truman H. Bartlett, Boston: Houghton,
Miflin & Co. $10 net, :

/ _Herc are gathered in one sumptuous,
:superbly printed volume, Carl Schurz's bi-
ographical sketch of Lincoln,” Truman H.
‘Bartlett’s essay. on the portraits of him,
‘Richard Watson Gilder's sonnet on the. life-
“ymask of the martyr President, and Edmund
_«Clarence Stedman’s poem, .“The Hand of
" Lincoln.”  Theré are jelghteen splendid il-
dustrations, including‘ sowfe pictures that
are relatively little known; and the history
of all of them is told in. copious notes. The
Volk life-mask of Lincoln comes in for es-
_pecial treatmeﬁt; there are four cngrav-
'kglngs of it -from different points of view,
.and it reap'pears again in. profile, side by
side 'with Houdon’s mask -of Washington.
"These two pieces are described as “the most
impgrtant contributions yet made to Ameri-"
‘.can  plastic portraiture.”” Whether one
;agrees with this dictum or not, the profiles
.of the two great Presidents offer an op-
",portunity for 'interesting study and com-
-parison, o ’
This treatinent of the life-mask would of
" itselt distiﬁguish the work before us; but
there are also two rare plctures, one taken
in 1859, the -other in 1861, the first wlhen
Lincoln was without a beard, and the sec-
ond—far less attractive—when he wore a
heavy, bushy beard, but shaved his upper
" lip. To most people the first of these two
will, we think, appeal as perhaps the ‘most
winning of any of Lincoln’s pictures. since
* it 'is full of strength, brings out all the
sadness of the face, and yet porirays the
clear-eyed and fearless tribune of the pcro-
ple.. Two famillar pictures of special his-
torical value are those of President Lin-
coln sitting in a tent with Gen. McClellan,
and standing-'among ‘his ffteen generals,

teen, he Lad published an able memoir upon

just after the battle §f Antletam. Ex-
tracted from a group, thdge is another en-
graving of Liﬁcoln, standi with an ugly
hat and ill-fitting frock codgt, a portmjt
which brings oh ¢ extraondinary length
of his limbs.

publishers hafl included In this series, a
reproduction of Saint-Gaudens’'s wonderful
statue at Chicago.

Altogether, this §s a volume thyt' no one
interested in the subject can afiord to
overloek. Schurz's tribute has an im-
perishable place in the literature of the
subject. Bui,A were the contents of the
volume Jess worthy, the book itsclf is an
artistic achievement of which the publish-
e¢rs have every reason to be proud.

. Lot '
Science.’

_.LORD KELVIN.

_ 8ir William Thomson, Baron Kelvin, died
Degember 17, after an illness pof some
weeks.,  He .was the greatest reasoner of
his -time about physics, and at the mo-
ment of his death was, without dispute, the
greatest scientific genius living. In the art
of .subjugating a question of practical phy-
sics and bringing it under the salutary
domination , of mathematles, it may be
doubted whether history can show his equal.

He was born in Belfast, in 1824, His
father had broken the ancestral line of
farmers, and ultimately became professor of
mathematics in the University of Glasgow.
s bro!hex". Dr. Jamnes Thomson, proréssolr
of civil engineering in Glasgow, 'made_ at
least one important and penctrating contri-
bution to mathematical physics—-facts in-
dicating a family bent in that dlrection.
William Thomson was a precoclous lad;
but he retained through life a, generous en-
thusiastn and a sprightly wit that gave
him something of the charm of a boy. He
e¢ntered the university at cleven years of
age. He was twelve when the Glasgow
circle received an accession in the persoﬁ
of J. P. Nichol, author of “The Architee-
ture of the Heavens,” who became a close
friend of Thomson's father and of the boy.
The latter, late in life, testified that the
poetical imagination of Nichol had first
fired him with devotion to physles, and
that the same master's enthusiasm had in-
cifed him to study Fourler's “Théoric de la
chaleur.” From Glasgow he went to Peter-’
house, Cambridge, where he was graduated
in 1843 with high honors. Already he had
an established reputation as a mathematt- |
cal physiclst. In 1841, at the age of seven-.

the. conduction of heat and upon the con-
nection between the mathematical theories
of heat and electricity, involving, too, im-
portant new diseoveries in pure mathe-
matics, Another paper published by Thom-.
son at the age of cighteen gave his method
of determining gealogical dates by means
of underground temperatures. Immediately
upon his graduation, Thomson repaired to
Paris and entercd the laboratory” of Reg-
nault, who was then engaged in his funda-
mental determinations relating to the theory
of the steam engine. In the same year,
Thomson published in French his vindica-
tion of Coulomb’s law of statical elec-
tricity, for the supposed refutation of which-

tey medal of the Royal Society. Though
Harris's conclusions were based upon an
claborate series of delicate measures,
Thomson overthrew them with one blow,
and ,th‘nn upon the strength of well-known
experiments of a rudimentary nature. A
logical objection has of late years been
raised to Thownson’s argument; yet those
who bring it forward do not revert to Snow
Harris's \“concluslon. Ten scientifle papers,
aHl of grept merit, were published by Thom-
son the ydar of his graduatiop. The follow-
ing year appeared his wonderful theory of
electrical limages, which is a geometrical
‘method whbreby a certain class of refrac-
tory problems about the distribution of
electricity rucoivé a solution. This excited
high admiration among the matlfematiclnns.

In 1846, at the age of twenty-two, Thom-
son was made professor of mathematles in
the University of Glasgow, and also editor
of the Cambridge and Dublin Mathematical
‘Journni. 1le soon began to produce his
wonderful sevcicg of instruments for elec-
trical measurement, and this modern art,
with its extraordinary precision, owes far
more to him thdn to any other individual.
We now comé to his researches upon heat,
which contributed in no smail degree to
the progress of civilization, both directly
and indirectly. Two theories of heat had
been entertained from early times, the one,

“which is now current, that it Is an agita-

tion of the particles of the hot body; the
other that it is a fluid. Sir Humphry Davy

Rumford had put it into a strong light by
his cxperiments. Nevertheless, the difficul-
ties of this hypothesis scemed to be such
that the fluid t)ncory generally prevailed.
Sadi-Carnot had in 1826 published a great
work upon the steam cengine founded on the
latter basis. Meceantime, general ideas about
cuergy were developing themselves. The
now celebrated memoir of Helmholtz on the
conservation, of forces was published in
1846; but it failed to attract much atten-
tion. At lefigth many things—Joule’s de-
terminations, certain confirmations of the
kinetical theory by Regnault’'s researches,
and the increasing importance of economy
in, steam engines—brought nhysicis}s face
to face with the question, How is Carnot's
theory {o be amended so as to accord with
the doct}ine that heat is a mode of motion?
It was Rankine In 1849 who first answered
this question; but only upon an assumption
quite unsupported by observed facts. . The

as it is held to-day, taking for his pos-
tulate that temperatures tend to equalize
themselves by the flow of heat from hot to
cold hodies. Thomson had worked out the
problem independently from & slightly more
cautious premise, bnforg the memoir of
Clausius appeared. This confirmation was’
useful in giving physicists confidence in the
analysis, and hastened the general accept-
ance of the modern doctrine. Thomson now
became much occu{led with the theory of
heat. In 1832 he abgounced the principle
of the dissipation of ehergy; that is, that
there is a flow of heat fro
to cooler ones, which goés to\waste, since
it cannot be reconverted by ordinary means
into mechanical work. Thus, the whole
universe would seem destined to become
lifeless by the conversion of all energy into
beat uniformly distributed throughout the

Yir W, Snow Harris had received the Cop-

whole. From'lssz to 1862 Thomson and

J

had advacated the kinetleal theory, and

next yecar Clausius outlined the theory

warmer bodies
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Joule published in collaboration teneme-
moirs on the'thermrgl effcets of flulds in
motion. The most important result obtain-
ed was that the force between the mole-
cules of an ordinary gas is on the whole at-
tractive, and ‘not repulsive, which was
somewhat startling, in view of the expan-
sive power of gases. o

One of the first great enterprises with
which Thomson was identified was that of
the Atlantie cable. Electric signals sent
through- a submarine cable were found to
undergo a peculiar retardation that threat-
encd to blur them beyond recognition.
Faraday had long before furnished a par-
tial remedy, but Thomson supplied a com-
plete one, s0 as to securc reasonably satis-
factory clearness and spced. The correct-
ness of his statement of the laws involved
was disputed by an clectrician of the cable
company, Dr. Wildman Whitehouse, but the
Glasgow expert disposed of the argument so
effectively that he was retained on the spot’
as consulting engincer. He officiated in
that capacity both for the cable of 1858 and
that of 1866. He was also clectrical en-
gineer for the French Atlantic cable in 1869 ;
the Brazilian and River Plate cablo in 1873;
the West Indian cables in 1875, and the
Mackay-Bennett Atlantic cable in 1879. To -
the "success of these enterprises he con-
tributed in several other- ways. He pre-
scribed a method of.testing the conductivity
of a submarine wire while it was being laid,
in order that any defect might be promptly
discovered and cured: He also invented in-
struments to reccive messages. Those em-
ployed for land wires werc not sensitive
enough. Thomson so mounted a mirror on
a tiny magnet that the feeble clectric im-
pulses which traversed a cable would cause
it to sway. A beam of light was thus de-
flected, first to the right and then to the
left, on a blank white wall in a dark room.
The magnet was suspended by a silk fibre,
and its movements were practically unim-
peded by friction. This invention was sup-
plemented by one called the “siphon rec-
order,” which would-leave & permanent trace
on a strip of paper. \\[ithout question he
did more than any other sclentist to pro-
mote submarine tel_egrnphy, and in - recog-
nition of these services he was knighted in
1866. '

Thomson was an enthusiastic yachtsman,
and did much for the marine art and sci-
ence. He published special tables to fa-
cilitate Sumner’'s American method of nav-
igation; he invented the cOmpass now gen-
erally used on shipboard, as well as the
lﬁdispensabre method for applylng Alry's
theory of the correction of compasses on
iron vessels, He originated the only prac-
tical instrument for deep-sea sounding. He
was also one of the chief investigators of
tides; he invented the remarkable imstru-
ment called the harmonic analyzer, for
mechanically determining the magnitudes.
and phases of the twenty or more different
component oscillations which enter into
the tide at each port. Thomson invented e
number of other calculating machines,
among them & tide-predicting machine,

a machine for solving equations, and, .in-

conjunction with his brother, a remarka-
ble meéchanical integrator. )

‘It i8 Impossible to enumerate -here all
the lines in which our civilization is in
debt to .the labors of this Indefatigable

fluence in investigation of questions re-
lating to the age of the carth, its internal
solidity or fluidity, and its rate of cooling.
Anather great fleld in ‘\'hlch his wag the
leading mind was that of speculation about
the molecular constitution of matter,
Upon this subject he delivered a course of
lectures at the Johns Hopkins University
in 1884. flc did much to lllustrate the ex
ceeding complexity of the problem. aud to
throw lighl upon parts of it, while leaving
it «s a wholc unsolved. His last exten-
give experimental work related to the cloe-
triflcation of air; but he still pushed an-
alytical investigatlons when he had passed
the age of cighty. Besldes the treatise of
Thomson and Tait, entitled *“A 'Treatise
on Natural Phllosophy,” but conflned, in
fact, to a part of analytical mechanles,
Thomson wrote no books. His Baltimore
lectures were reported and lithographed.
his sclentific memoirs were collected In
three stout octavoes, and his popular ad-
dresses in as many duodecimos., In 1877
he was made foreign assoclate of the
French Academy of Sciences, usually count-
ed as the highest of scientific honors. In
1892, he was raised to the peerage at the
instance of Lord Salisbury. Baron Kelvin
succceded another illustrious mathematical
physicist, Stokes, as president of tho Royal
Sociéty. In his later years he was presi-
dent of the Royal Society of Edinburgh.
The distinguishing characteristic of
Thomson's intellect was ‘his power of an-
alyzing physical facts Iinto their elemen-
tary componenis mathematically defined,
and of ideptifying these components with
those of dther facts. He was a cautious
theorizer, taking care not to lose sight of
possibilities that other men might not think
worth considering. His ingenuity was mar-
vellous, His gyrostat, a thing that would
stand in apparently impossible positions;
his gyrostatic pendulum and gyrostatic
chain, with their weird motions; his bag
that would allow water to run in and out
freely, and yet was absolutely impervious
to air; his instruments for measuring tem-
perature, his jelly model of a molecule, and
Lis paper of February, 1894, on the partition
of space (a crystallographic problem), may
serve as examples. It is the men who have
themselves achieved the most in science
who will be most penetrated with admira-

tion for Kelvin. But we can necver give full’

credit to a great man’s cxcellences until
we have weighed his defects. Kelvin had
become infected by Nichol with a bias in
favor of the miraculous. HMence, mdny of
the hypotheses by which he propgsed to
explain physical phenomena would, if ad-
mitted as facts, themselves ‘clamor for ex-
planation, We refer for examples to his
theory of germs diffused through the uni-

‘verse, and to the idea that atoms are “man-

ufactured articles.”” No hypothesis seemed
too unaccountable for him, so long as the
bserved phenomena would be necessary
consequences of it. Because he was with-
out a peer in that sort of explanation, be-
cause, after all, he did not succeed in ex-
plaining the constitution of matter (as he
himselt confessed), and because more evo-
lutionary hypotheses are likely to be favor-
ed in the future, Kelvin's death may mark
one of the great epochs in the history of
our understanding of the physical universe.

man, His genlus was the dominating in-.

-

~ The annual meeting of the American Or-

\
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nithologi;ts’ Unilon, in Philadelphia, last’
week, December 10-12, was of greater in-

versary of the founding of the union. About
one hundred members wcre\prcsent and
some {Wenly-seven papers were presented.
There was o noticeable falling off in that
uninteresting type of paper—local
and a reduction in contributions of pure-
ly systematic nature. In this systematic
work American ornithologists have long led
the world, and within the limited field they
have anc'omplished much; but there it a
welcome tendency, especially among the
younger. men, to broaden their research
into other fields—notably in the ecological’
phase of bird study and in experimental
investigation,” The {llustrated papers
showed the highostv excellence yet attained
in photography ‘of wild birds, One of the
most interesting papers of a popular na-
ture was Ernest Thompson. Seton's account
of the birds which he observed during a
recent seven - 'months’ trip to Great Slave
Lake, in northern Canada.
accomplished by modern modes of rapid
transit was shown by Frank M. Chapman,
who, during the present year, followed the
progress of summer from the breeding
man-o'-war birds and boobics of the' Ba-
hamas, north to the heron rookeries of theo
Southern States.
him to the plains of the Northwest and the
summits ‘of the Rockies. Here he again
caught up with summer and took a series
of remarkable photographs of nesting ptar-
migan and other species. The material
gathered by collector and artist will be
used in the admirable series of hird groups'
which are being placed in the American
Muscum in this city. These groups will,
when completed, have no equals in the’
world. Not only will they present a vivid
idea of our larger typical American birds,
but also a representative series of land-’
scape backgrounds of the scenery of our
continent from the Atlantic to the Pacific.-

An addition to scientific literature cﬁmcs
in the form of the “Jahrbuch der drahtlosen
Telegraphic und Teclephonie,” edited by Dr.
Gustav Eichhorn of Ziirich with the collabo-
ration, among others, of Prof.J.A.Fleming
ang Dr. Guglielmo Marconi of London, ang
of Count von Arco and Prof. Adolf Slaby of
Berlin. Four Hc¢fte are to make one volume~
at a cost of twenty marks. The number
before us contains; besides articles some of .
which can appeal only to the elect, a bibli- -
‘ography and book revicws,

The houseof A. Haase in Prague announces
a new journal called Rundachau fiir Teceh-
nik und Wirtschaft, under the editorship of
Prof. Alfred Birk of the School of Tech-
‘nology in Prague, who until now has been
the editor of the Zcitschrift fiir Eiscnbahn
und Industric, but has retired from this
position. ' C :

A year ago FProf. Plerro Janet gave &
course of fifteen lectures on hystoria at
.the Harvard Medlcal School, repeating them
in part elsewhere. Some of them were
fully reported in medicel journals, but thelp
‘publication {n book form,*“The Major Symp-
toms of Hysteria” (The Macmlllan Co.),'
will obtain for them the larger clasa of
readers that they richly deserve, The sub-
ject is developed In an entertalning way,
with a remarkably ready usc of English

which has only an occasional slight obgcur-

terest than usual as the twenty-fifth anni- .

lists, -

What may be

Then swift trains took -
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