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knows the history of attempts to classify
the elements as it s set forth in Profes-
sor Vengble’s ‘Development of the Perlod-
ic Law,’ can fail to admire. supremely the
wonderful discovery of Mendeldet. But in
" physical !nqulrles it often happens that the
student notices & regularity which, upon
following it up, continues to be tulfilled,
but only in a roughly approximate sense.

This state of things shows that there real-

1y is' some such regularity, but that it has
not been correctly formulated. There must
‘really be such a law, or it Would not con-
tinue to be fulfilled at all. It cannat be
correctly_formulated, - or it would be ful-
filled more exactly. Such a law often goes
on very, satlstactorily for a/ long time, it
one I8 not too particular, and then .sud-
denly goes quite to pieces, though perhaps
Iater it may come out cléar and defnite
again. This is what we ought to expect in
‘the case of Mendeléef’s law; for throughout
it is quite wanting in anything like numeri-
cal definiteness. It should be regarded as
proved ‘that the relations between the
- metals of the.rare-earths are-not repre-
sented at all in Mendeléef's table; and-df
its lower lines can be regarded as fitting
the facts at all, the fit Is & niighty loose
ons, a sort of ready-made fit that would
sult very different facts Just as well. We

-Hammer, Willlam J.

ought to add that any complete discussion
of the evidences of the periodic law ought
to take account of several other consider-
ations which we bhave not space to notice
here.

It is a serlous fault in Professor Hinds's
work that it treats the law as if it were
perfcet. It not only teaches what is not
proved to be true, but even what is proved
not to be true. It may he said that the
table, at any rate, lends a support to the
memory. So it does; but it would. do so
all the better it Its Inadequacies were
pointed out. They would torclbly strike
the student’s attention and serve as land-
marks, so to speak, in what otherwise
might appear to hlm as a_desert of uni-
tormity. e :
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valid the rest of his days. These toplcs lead,
in natural chronological sequence, to-a de-
geription of the provincial and self-centred
Boston of Channing’s early ministry and of
the circumstances of hls settlement over
the Federal Street‘Soclety {n the busy town
of 25,000 inhabitants. The stipend of $1,200
seemed large to him in that frugal age; and
Channing's Puritan conscience made him
“afraid as ever of self-indulgence,and hence
[he] took for his study the smallest room
in the house, while a much better one was
crying to be used, and for his sleeping-
room the attic, which was ill-furnished,
cheerless, cold, and every way ill suited to
the conditfon of his health’--an asceticlsm
which has almost wholly passed away in
New England, but which continued, in a
measure, even amid the extremely comfort-
able external surroundings of Channing’s
lite after his marriage.

No portion of Mr. Chadwick’s sketch is
better drawnthan that which pictures Chan-
ning’'s religious development during his
‘early ministry and his relation to the Uni-
tarian division. The author makes it evi-
dent that
““he arrived at liberal principles sooner thar
at Unitarian doctrines; that his larger and
more characteristic thoughts anticipated the
minor Unitarian expression. A noble con.

-fidence in reason, a' fear of worse resulte
from its repression or neglect than from
its free exercise, distrust of theological pre-
cision as making for sectarian division, the
insistence upom character as superior to
creed, & lofty faith in the Eternal Father-

hood and in the dignity of human nature—
such was the warp of his religion.”

> He justly lays emphasis on Channing's
“devout biblicism.” ‘It was because the
Bible had no ‘clear word of prophecy’ about
the nature of Christ and the Atonement
that the liberals were vague and hesitating
as to these matters; and Channing was so
to a remarkable degree his whole life long.”
“He attalned to Ilberality of temper while
still semi-orthodox in thought. It was far
less his intellectual, or even his moral, re-
vulsion from Calvinism than his belief that
new,restraints were being forged for re-
ligious thought, that carried him into the
Uritarian controversy.”” But though the
author's sympathies are naturally and
. strongly with Channing?slde of that great
debatd it is evidence of our distance from
the conflicts of that hour that he speaks
. With so full appreciation of the earnestness
"and seriousness of the ‘‘orthodox” reaction
which drove Channing Into the fleld of con-
troversy In 1815. Controversy was, for
Channing, always a painful expfarlenée. He
had in his makec-up none of the ‘delight of
battle. Mr, Chadwick well says of him:

“He was not, I think, -a man of natural
courage, but one of delicate and shrinking
flesh and corresponding mind. His ser-
mons and addresses abound in praises of
moral courage, and he exemplified the trait
he praised. But It was hard for him to do
it. These praises were exhortations to him-
self. to keep right on. They burned his
ships; they cut off his retreat; they made
any flinching on his part impossible. The
things he said and did required.of him a
great deal of courage, however much or
lttle they might have required of a qulte
different man.” :

-}\’hat one misses, perhaps, in this sketch
of Channing's theological development {s
duc appreciation>of the non-permanent and
divisive cffect of his extreme individualism,
and of the degree in which conditions es-
sentially local and provineial affected his

religious thought. If the modern religious
world has reached many of the conclusions
at which Channing arrived, it has Yeached
them not wholly by his road.

Channing’s reformatory spirit, of which
he gave such noble manifestation, sprang,
as Mr. Chadwick shows, from his convic-
tion of ‘“‘the dignity of human nature.”
That conviction was to him so fundamental
as to lead him to take, probably, the most
positively- sectarian position he ever as-
sumed, when he held that in certain types
of endeavor for.the elevation of “the de-
pressed classes” it would be a fetterlng
compromisc to be assoclated with those of
other belicfs regarding this, to him, vital
clement of his creed.

the anti-slavery conflict—a struggle, his
part in which revealed his Intense devotlon
to principles and his slight interest in in-
dividuals. His absence of all personal re-
lation with Garrison, Mr. Chadwick points

out as onec of the curious manifestations of.

this trait of Channing's character. But
his position towards the anti-slavery move-
ment was, as Dr. Leonard Bacon of New
Haven described a similar attitude, one of
“betweenity.” For slavery itself he had no-
thing but opposition; but his recollections
of Newport and his acquaintance with the
South had convinced him that not all slave-
owners deserved denunciation for their con-
nection with a system whlcli, in itself, mer-
ited only condemnation. Nowhere -more
thar in his opposition to slavery was his
moral‘cournge.munn‘estcd; and nowhere did
his principles cost him more hostility. From
thls same sourcc of confidence in "the dig-
nity of human nature all of Chnnnlng'g
strong. humanitarianism and .reformatory
interest sprang.

The description which the author gives
of Channing’s personal characteristics s
adgllmbly graphic, and écts the man as a
sharply defined figure before the reader.
One sces ‘the constant care which his in-
valid health necessitated, the physical dis-
ability under which most of his labor was
accomplished, and which limited his
preaching to only ocecastonal sermons dur-
Ing the latter part of his lite. “It is hard
to conceive that Channing was ever a good
pastor, and he did not improve in pro-
portion to his Increasing. engrossment in
the large, socfal aspect:of recligion. ‘I am
strong,’ he sald, ‘before the multitude, but
weak before the individual.’ He had no skill
to meet his visitors halfway or to come
down to the level of their interests.” ’

Possessed of the respect and reverence
of the community to a degree such as few
men havo enjoyed, his intimates were- but
a handful, though their attachment was
lifelong. One of the closest of these- few
friends, Jonathan Phillips, remarked, with
amusing moderation of judgment, regard-
ing. Channing, ‘I have known him long, I
have studied his character, and I bellove
him capable of virtues’ Certainly New
England tear of exaggeration could not go
further than this. Mr. Chadwick's charac-
terization of Mr. Channing as a man de-
serves to be read as a whole. The con-

splcuous physical note he finds that of an

“il1-constituted body’:

“Intellectually, Channing has enjoyed the
eminence which, like that of an fsolated
mountain, is relative to the low-lying
plain. His measure was taken at a time
when Boston was emerging from an in-
tellectual mediocrity to which Fisher Amos

This conception of’
- the dignity of human nature drove him into

bulked as another Burke or’ Cicero or
Demosthenes, while denominational pride
did much to aggravate the miscalculation
and to pass it on. But, compared with
the great intellects of the centurtes, his
intellectual ability makes as modest. an
appearance as his intellectual acquirements
compared with those of the great scholars.”

“Channing's pre€éminence in his own gen-
eration, and his abjding claim upon our
admiration and our reverence, are far less
intellectual than moral and spiritual. It is,
in- fact, the moral temper of his mind,
its openness to tresh comviction, that is
its most Impressive trait. The moral uses
of the intellect were to him subjects of his
constant interest. . . . Ho was & man
of the beatitudes, so many of them found
abundant llustration in the habits of his
life. The blessing of the peacemakers was
upon him; the blessing of the pure in
heart. But bis peculiar blessing was that
of those who hunger and thirst after right-
cousness. If Channing \iid not do this, no
man ever did. And, acCording to the
promise, he was filled.” .

Viewed as a whole, Mr. Chadwick has
glven us a compact, graphic, and satisfac-
tory. portralt of a leader who has grown
to be generally recognized, dutside of the

Unltarian fold where he has always been’

reverenced, as one of the most lofty and
admirable personzﬁltles of the New Eng-
land of the first half of the nincteenth
century—an age that seems in many of its
aspects 50 remote from the present time.

CLERKE’'S ASTROPHYSICS.

Problems in  Astrophysics,. By Agnes M.
Clerke. London: Adam & Charles Black;
New York: Macmillan. 1903. 8vo, pp. 567.

With 31 plates and 50 flgures In the text. .

The signal merits of this work will be
rccognized at once, nor will it cease in
future to be esteemed as a breathing por-
trnitur‘: of youthful twenticth-’century scl-
ence {n'the department of the physiology ot
suns. It is a book nceded by all persouns
who endeavor to keep up an all-round in-
telligence of the advances of human knowl-
edge, and will sdon be found lylng well
worn on the tables In all observatories.
Exccuted with a laborious thoroughness

that never tires, it is brought to the polish-

of a popular style—if anythlng, too much
s0. 1‘ it is not a book of popular scl-
ence: it s a popular book on professional
sclence—a thing seldomer to be found and
quite otherwise enlightening. It is not
with knowledge, organized or not, that the
active thoughts of the man of science: are
busy; but on the contrary with all sorts of
hypotheses, the most dublous things in the
world. To be acquainted with science as it
lives in his mind will not he]pv ‘one to
build a flylng machine, a yacht, or a wire-
less telegraph, but will educate one In the
conduct of inquiry. It is this side of as-
trophysics which is presented in this vol-
ume, by an author who, if not a very emi-
nent astronomer, has participated in the
life of an .observatory, and who mingles
with the ablest astronomers of England and
of the world, recognized by them as one of
their guild. No little astronomy can be
learned by merely looking through:the ad-
mirable illustrations to the volume, which,
now that observation is so largely con-
ducted through the medium of the camera,
are in many cases as mear the real thing
that the astronomer uses as single prints
can be to multiplied negatives.

Having thus had the pleagure of recording
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the princlpal merits of the book, we are
in duty bound to acquaint our readers with
such of its apparent shortcomings as
will chiefly concern them if they read it.
One of these, we feel quite sure, is an
error of judgment in the matter of style.
Tables and algebraical formulee are avoided
almost entirely. Now tables and formuls
may be dry and hard to comprehend, in the
gsense that the relitions that they are
fitted to express are 80; but when it is
precisely such relations that must form the
gubstance of thg discourse, and not for a
paragraph only, but for five hundred closely
priuted octavo pages, by all odds the least
fatiguing way of apprehending them is the
way that exhibits visual analogues of them
—as tables and formule . do—and then
points out In these icons the speclal feat-
ures upon which attention must be di-
rected, with a measure of emphasis pro-
portionate to the effort required. Imstead
of endeavoring to do this, our author pain-
fully searches out ornamental ways of
stating abstract relations, with a view to
literature. If she has occasion to men-
tion that the parallax of Procyon, as de-
tormined with*the Yale heliometer by the
admirable skill of its manipulator, is 0”.325,
she will say that “Dr. Elkin has measured
for it a parallactic shift of 07.326." The idea
of a shift of any kind being measured
for the little- dog! If she wants to
suggest that every star Dpresumably
turns on an axis, the word ‘“rotation"”—
not, after all, quite rustic—will not be half
elegant enough for her. She must say “it
has a movement of gyration.” So it is in
countless cases. In short bits to be read
one at a time, like those of Smyth's ‘Ce-
lestial Cycle,” such rococo expressions will
merely excite a smile; but when it comes
to five hundred solid pages of detall to be
read consecutively, they add to the labor
of lading the mind with it all. For at each
such novel expression the reader has to
stop and consider what can be meant; and
it is often a little enigma.

The only other fault of the book to which
we shall advert is a mere matter of indi-
vidual opinion, provided logic Is a matter
of indlvidual opinion, as somé hold that it
is, and some even that it ought to be. We
might give a graded series of examples
of what we mean. We are told (p. 204)
that “Canopus may be no further off, but
cannot be nearer' than a light-journey of
296 years.” The foundation for this.
statement is that an attempt to deter-
mine {ts parallax gave zero as the resul
with a probable error of 07011, which pu
allax, according to Euclidean geo: 3
(whose applicability to such vast tri

tance of 296 light-years. But
meant by the “probable error’
mination is that value of thg¢ error (or
rror as the
method of least squares caf take account
of) which is equally likely to be greater
or less than the real valpe. Theretoré‘theA
inference (80 far as gny Is justified) is
that were the same infuiry pushed indefin-
itely it would be jdst as likely to make
Canopus more t 296 light-years from us
as less, I may/be added, however, that
such result wopld in all probability not be
many times lgss.

Again, we/are told that, ‘“upon Do_ppler's

tain star must be approaching or receding
from the sun. In & memoir intended ex-
clusively for professional astronomers such
an expression would be innocent enough,
but in writing for a Jarger public one
has to guard against ? literal interpre-
tations. Doppler's prificiple does not ne-
cessitate any such thing, but only that if
the star were approaching or receding, then,
so long as no unknown cause acted, the
spectral lines would all ‘be shifted toward
the red or toward the blue, as they are
observed to be. But it is to be re-
marked that there {s .some reason to sus-
pect that unknown causes do occaslonally
interfere with the effect.

Having bad our scold at Miss Clerke's
style, .it will be but fair to give our reader
a bit or two of it. Very likely in such
~doses Its flavor will please:

“‘Sun-spots are not si
shining vell, exposing an obscure sub-
stratum. They are not superheated re-
glons, where the processes of condensa-
tion are suspended. The photosphere is
screened, not perforated, by them. More-
over, the screening is by interposed va-
pors. Umbral absorption i{s mainly, it not
altogether, of the gasecous kind, It is es-
sentially linear and banded. No part of it

y rents in &

foggy precipitate such as modifles else-
where the ‘surpassing glory’ of the disk.
They probably differ in this respect from
‘pores’ and ‘veiled spots,’ but specific in-
irfes on the polnt have yet to be made,
here are strong Indications that spot-
spectra originate under conditions of in-
creased pressure and diminished tempera-
ture. Still, the coolest umbrse must be hot-
ter than the reversing layer, for otherwise
the Fraunhofer lines would show bright
against them, and, as we know, they cross
them in dusky array. This clrcumstance is
fundamental in solar thermal relations, yet
has been generally overlooked” (p. 96).

“Total-eclipses have ceased to be Indls-
pensable for the prosecution of chromo-~
spheric studies. Day by day the red rim
of the sun, with the strange forms protrud-
ing from {t, can be vlewed spectroscopi-
cally; and day .by day the - same objects
vestured in violet can be photographed un-
der the broad shelter of the Fraunhofer
K-line. Nevertheless, noontide darkness,
when it comgs, brings very appreciable
help. Differgnces are - noticeable between
what can be/seen in and out of eclipse. Ac-
cording to Ahe late Professor Tacchini, the
chromospliere always appears deeper under
cover of/the interposing moon, because it
is surpiounted by a pink-white margin,

/ continuous 'light, and therefore
oscopically Invisible in  daylight.
prominences are probably of analo-

gods composition. Only thelr skeleton
ms come-out in the crimson radiance of
ydrogen; they are compacted and clothed
with white materials, the shining of which
Is effaced by ‘the glare of common day.
. . The objects called ‘white prominen-
ces' belong indeed wholly to the.pageant-
ry of eclipses. First noticed by Tacchinl
at Caroline Island, May 6, 1883, they show-
ed as lucid jets about a hundred thousand
miles high, with a surface like granulated
-silver. Attempts made, after the return of
daylight, to view them prismatically proved

hellum rays. Agaln, at Granada, 29th Au-
gust, 1886, a gigdntic hellcal structure, de-
scribed by Mr. Maunder as ‘of the intensest
silver whiteness,” towered three hundred
thousand miles above the limb of the
moon” (pp. 109, 110).

‘I'~ The continuous reader would have been

spared & pause if the author had printed
helical, to show she slmply meant eddy-
ing. She could not be expected to employ
80 vulgar a term as that. Another hitch
in the reader’s thoughts takes place when
this structure is sald to “tower three hun-
dred thousand miles from the limb of the

principle” for words to that effect), a cer-

moon,” {hough_ near & hundred million

can be safely attributed to the action of a-

fruitless; they gave forth no hydrogen or-

miles from the moon. The limb of the
moon exists only in the vision of the spec-
tator, and distances from it are properly
measurable i{n degrees, minutes, and sec-
onds, not in miles.

“An eclipse, visible in the Western
States of North America, 29th July, 1873,
disclosed a surprising spectacle. In lleu °
of the ordinary radiated corona there were
seen ‘bristles’ of light at the sun’s poles,
enormous ‘wings’ at each side of the equa-
tor. Professor Langley observed the phe-
nomenon from the summit of Pike's Peak
in Colorado, at an elevation of 14,000 feet
in a stalnless sky. Thus favorably circum- -
stanced, he was able to trace one wide
beam to a distance of about five mil-
lions of miles from the sun, the oth-
er fully twice as far. The direction
in which they lay proved, when care-
fully measured, to agree closely with
that of the zodlacal 1light, and ‘a falnt
central rib' emphasized the coincidence....
At the time of this eclipse the sun was in
a state of exceptional tranquillity, and a
search through the solar archives brought
out the notable fact that a similar ap-
parition had, eleven years previously-—spots
theg too being nearly extinct—been de-
scribed and depicted by Grosch of Santi-
ago. . . The concurrence of these phe-
nomena with ‘critical epochs in the sun's
activity started the idea, due, in the first
instance, to Mr. Ranyard, of varying
coronal types. It was amply borne out by
subsequent experience. From eclipse to
eclipse, throughout the. eleven-year cycle,
the corona exhibits changes of form in
marked conformity to spot-vicissitudes”
(p. 127). '

The Fundamental Problem in Monetary Sci-
ence. By Correa Moylan Walsh. The
Macmillan Co. 1903. Pp. 383.

What is the quality in good money that
constitutes its goodness? Mr. Walsh as-
sumes without proof that it is stabllity of
value—that this s, at all events, the pri-
mary quality. The reason why stabillty of
value is the prime constituent of goodness,
he contends, Is that money is used as a
store of value for.longer or shortgr. pe-
riods of time by lenders and hoarders. But
value 18 of different kinds. What do we
mean by that term wher we say that money
should” be stable in value?

The aythor finds four verictles of value
swirming in gurgite vasto on the sea-of
economics: (1) Use-value, or utility; (2)
esteem-value, which he defines as ‘‘the af-
fection or attachment we have fo. things—
the energy with which we cling to ahat we
possess, and the effort we are wilting to
put forth to acquire things’”; (3) cost-value,
or the effort or labor which things cust
their producers; (4) exchnnfe-value, or
purchasing power. Use-value {8 generally
ignored by economists as not appertaining
to their fnvestigations, since things may be
useful but not exchangeable, or exchange-
‘able but not useful.. The author rejects it
since, in the case ol money, uge-value 18
identical with exchange-value. Esteem-
value cuts a large figure, and a rather con- .
fusing one, in Mr. Walsh's
best trained reader will
cessity of turning back

derstands. the author’s mea

222 he defines it again as “exchange valuo

in, or purchasing power over, labor alonme,
forming the wages standard or, bet-

ter, the earnings standard or the income

standard.” In another place (p. 296) he

speaks of ‘“‘the.true conception of esteem-

value, out of several conceptions not yet




