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HE Atomic Theory, is the most fundg-
mental hypothesizofthe chemisty vof to-day
amd plays i peeater part i this than inany
other sefenee, and to ¢ive an aceoiing ur" i-l

the elasses of ehrmical phenomeiae which it

Is gought to expliin by it aid wonld royitire
far more time than T have Wt my dixposal,
I shall Hanit wyselt 1o gi\'iu;f as briefly s
possible the main fict: which have lod
chemists to adopt it and to stiuting which of
the various properties which have heen as-
eribud to the atonms are, and which are not
eszential to its use fnehemiztry, and what
properties may beattributed to theni. solely
on the basis ol chemical experiments, )
The question whether any given portivn
of matteris continuous, absolutely the sane
throughout, even if intinitely 1fix'i(1»-vl. or
whether it consists of particles separated
by comparatively etipty space, is, of course
almost as old as philozophic thought. The
bwvnmln«rs of chemidir v lie still further
back ; the first man who qmwtionod why
wood burns, or why grape-juice turns to
wine, was an incipient ¢ henn\t
About the Illl(l(“m}n‘ seventeenth cen-
tury, Robert I-)oux. le. who originated our pres-
fznt conception of element and compound
applied the atomic theory to chemistry, in-
*Read belore a joint meeting of the Chemical and
Philosophical Soticties of Washington, November 25,

-1899.
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Nog (1), (2), (3) Precise Leveling,
Kansas and Colorado!

No. (43 The Peruvian Are, its relative
Value, ete.

No. {5) Physical observations made in
connection with the Pribilof Islands Expe-
dition of 1807 in which the magnetic ir-
regularity on St. George Island, the sea
water densities in the North Pacific and
Dering Sea, and the determination of the
force of grayity on St Paul Island, are all

~treated.

No. (6) A report on the Proceedings of

Cthe International Geodetie Association,ynd

on Ge «odetie Operations in the [nited sStates;
e npx ising statemems with reference to the
international intitnde gervice, ”I.l\ll\ meas-
urez, the fizuve of the carth, the Peruvian
are, aml the lonitudes of Pariz and Green-
awich,  Under Geodetie Operations in the
United States ave Yreated ; base lines, tel-
angalations and ares, axtronomical work,
mizeellineous operations, past and future
oprrations, and the work of the United
Slatea Fnrineers.

No. (71 The Deteriination of  Time,

‘

Tongitude, Lafitude, and Azigpputh in

which the method of making these obgerva-
t}n{w and compuiations is treated funda-
Ilu aially.  This p:qu‘r is the fourth edition
uf' an appendix to previous Coast Survey

[N. 8. VoL XI No.

vation, one showing heights correspond-

ing 1o anglesof clevationRgd one giving
corrections for effeet of curvatare and re-

fraction.
No. (9) Problems of Physiography con-

cerning Salinity and Temperature of the
Pacific Ovean—-closes the report and is
treated in three heads: Bering Sea, Ok-
hotsk Sea, and the Central Pacific Ocean.

There are 25 cuts in the body of the

work. besides 55 in the different appen-

dices. Mauy of these are half-tone illus-
trations and add magerially to’the value and
appearance of the Report.

E.D.DP.

SCTENTIFIC BOOKS.

Ciarls University, 188921803, Decennial Cele-
bration, . Wuoreester, M-, Pablished Dy the
UCniversity. 1aon, Ao, Ip. o6,

OF the three verhs o be, to da, and to kaow,
the great wmajority of young men unhesitatingly
re cndthe ceen Uas expressing the ultimate
prrpoe and end o) Hfes This s asa matter of

Ceonirese, e Bdia of the praciieal man, who

Lnows wiat e wants, and docs not desive to
wint anytiing el-e. The average trustee of an
Avacrican college will think it a very com-
mendable thing for. a profesor to cploy all
the mn(' he ean posibly save Bnmaking moniey
but i he devotes mueh energy to any purely
thturvnc:ll research, the trustees will Took wpon

hitn askance, usa l\.\ld}' respectuble squanderer

e l”” (x. It is now bfought up to date, and—qrkis opportunitics, ~ In England, this notion

emnbedick the most refent knowledyge on the-

filhlj('(:(.o A deseription is given of the most
approved practical miethods developed from
field experience duriiiy half o century.

S No. (5) A Plane [fable Manual, in which
ave given the field hdthods cmploved with
this valuable and ponvenient justrunrent,
The subject is treatpd unders T A prelimi-

Smary @:Ltemunt; [1. "the instroments and

adinstmentg; and| ITE The field work.
Under the latter hdad ‘the three-point prob-
e is treated atf length, and numerous

tables ave given, Jamong whi(:h may he

noted one for computing dif} crences of ele-

tukes a (urn that readly makes it a little less
Lross; ver Bofng foreis, perhaps we ean dis-
cern its crror mormTasily than in its more fa-
miliar guise, ’l‘h\;\:\', Dr. Karl Pearson, in the
introduction to his * Granmar of Science,” de-
liberately Tays down the principle that no end
whatever is to he approved without a reazon,
except the end of the preservation of zoeicty”
dud applying this rule, declares that the only
valid excuse for the encouragement of scientifie
activity lies in.its hm]nw to maintain ‘the

“stability of society.’ This s a truly Dritish

phrase, meaning the T{ouse of Lovrds and vested
rights and all that Only recently; we havo
seen an American wan uf ceience nod of weight

N
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Nos. (1), (2), (3) Precise Leveling, in
Kansas and Colorado.

No. (4) The Peruvian Are, its relative
Value, ete.

No. (5) Physical observations made in
connection with the Pribilof Islands Expe-
dition of 1897 ; in which the magnetic ir-
regularity on St. George Island, the sea
water densities in the North Pacific and
Bering Sea, and the determination of the
foree of gravity on St. Paul Island, are all
treated.

No. (6) A report on the Proceedings of
the International Geodetic Association, and
on Geodetic Operations in the United States;
comprising statements with reference to the
international latitude service, gravity meas-
ures, the figure of the earth, the Peruvian
arc, and the longitudes of Paris and Green-
wich. TUnder Geodetic Operations in the
United States are treated ; base lines, tri-
angulations and arcs, astronomical work,
miscellaneous operations, past and future
operations, and the work of the United
States Engineers.

No. (7) The Determination of Time,
Longitude, TLatitude, and Azimuth; in
which the method of making these observa-

tions and computations is treated funda- .

mentally. This paper is the fourth edition
of an appendix to previous Coast Survey
reports. It is now brought up to date, and
embedies the most recent knowledge on the
subject. A description is given of the mosb
approved practical methods developed from
field experience during half a century.

No. (8) A Plane Table Manual, in which
are given the field methods employed with
this valuable and convenient instrument.
The subject is treated under: I. A prelimi-
nary statement; II. The instruments and
adjustments ; and III. The field work.
Under the latter head the three-point prob-
lem is treated at length, and numerous
tables are given, among which may be
noted one for computing differences of ele-

[N. 8. Vor. XI. No. 277.

vation, one showing heights correspond-
ing to angles of elevation, and one giving
corrections for effect of curvature and re-
fraction.

No. (9) Problems of Physiography con-
cerning Salinity and Temperature of the
Pacific Ocean—closes the report and is
treated in three lieads: Béring Sea, Ok-
hotsk Sea, and the Central Pacific Ocean.

There are 25 cuts in the body of the
work, besides 55 in the different appen-
dices. Many of these are half-tone illus-
trations and add materially to the value and

appearance of the Report.
~ E.D.P.

, - -

SCIENTIFIC BOOKS.

Clark University, 1889-1899. Decennial Cele-
bration. Worcester, Mass., Published by the
University. 1899. 4to. Pp. 566.

Of the three verbs to be, to do, and to know,
the great majority of young men unhesitatingly
regard the second as expressing the ultimate
purpose and end of life. This is, as a matter of
course, the idea of the practical man, who
knows what he wants, and does not desire to
want anything else. The average trustee of an
American college will think it a very com-
mendable thing for a professor to employ all
the time he can possibly save in making money ;
but if he devotes much energy to any purely
theoretical research, the trustees will look upon
him askance, as a barely respectable squanderer
of his opportunities. In England, this notion
takes a turn that really makes it a little less
gross ; yet being foreign, perhaps we can dis-
cern its error more easily than in its more fa-
miliar guise. Thus, Dr. Karl Pearson, in the
introduction to his ¢ Grammar of Science,’ de-
liberately lays down the principle that no end
whatever is to be approved without a reason,
except the end of the preservation of society ;
and applying this rule, declares that the only
valid excuse for the encouragement of scientific
activity lies in its tending to maintain ‘the
stability of society.” -This is a truly British
phrase, meaning the House of Lords and vested
rights and all that. Only recently, we have
seen an American man of science and of weight

T e
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discuss the purpose of education, without once
alluding to the only motive that animates the
genuine scientific investigator. I am not guilt-
less in this matter, myself; for in my youth, I
wrote some articles to uphold a doctrine I
called Pragmatism, namely, that the meaning
and essence of every conception lies in the ap-
plication that is to be made of it. That is all
very well, when properly understood. I do
notintend to recant it. But the question arises,
what is the ultimate application ; at that time, T
seem to have been inclined to subordinate the

‘conception to the act, knowing to doing. Subse-

quent experience of life has taught me that the

only thing that is really desirable without a '
reason for being so, is to render ideas and things

reasonable. One cannot well demand a reason
for reasonableness itself. Logical analysis
shows that reasonableness consists in associa-
tion, assimilation, generalization, the bringing
of items together into an organic whole—which
are so many ways of regarding what is essen-
tially the same thing. In the emotional sphere,
this tendency towards union appears as Love ;
so that the Law of Love and the Law of Reason
are quite at one.

There was a simple fellow who, in a be-
nighted age and land, wandered about uttering
appreciations of the elements of human life
which have made an extraordinary impression
upon most of us. Of all his sayings, there is
none whose truth has been brought home to
me more strongly by what I have been able to
detect in successful men and women than this:
Whoever makes his own welfare his object will
simply ruin it utterly: 6 ebpdv v Yuxy avTov
amedéost abtiv.  American education, for the
most part, is directed to no other object than the
welfare of the individual scholars; and thereby
incites them to pursue that object exclusively.
A great university bears upon its seal the re-
mark of its founder : ‘I wish to found an insti-
tution where any man can learn any thing.”” It
was a noble idea ; and it would be mean to pick
flaws in it—especially as he did not say what
ulterior purpose he might have in view. But
the university which parades this casual re-

mark as its motto, seems to proclaim to its stu-

dents that their individual well-being is its only
aim. Our scientific schools distribute circulars

SCIENCE. 621

which dwell chiefly upon the handsome incomes
their alumni are making, thereby calling up
such images as & handsomely laid table with a
pair of HAvre-de-grace ducks and a bottle of
Chitean Margaux. What comes of such a con-
ception of education and of life, for surely, the
purpose of education is not different from the
purpose of life? The result is that, notwith-
standing all the devices and tricks of the Amer-
ican teachers’ art, it may be doubted whether
any teaching ever anywhere did less to make
happy men and women. At any rate, the
spiritual meagerness of the typical American
school-book is extreme. The great medieval
universities, the modern German universities,
the new science colleges of England, which did,
and do, great things for their students person-
ally, were never in the least founded for their
students’ individual advantage, but, on the con-
trary, because of the expectation that the truths
that would be brought to light in such institu-
tions would benefit the State. This end was,
and is, so constantly in view that the scholars
are led to regard their own lives as having a
purpose beyond themselves.

Yet even this is a low view of learning and
of science. No reader of this JOURNAL is likely
to be content with the statement that the
searching out of the ideas that govern the uni~
verse has no other value than that it helps
human animals to swarm and feed. He will
rather insist that the only thing that makes the
human race worth perpetuation is that thereby
rational ideas may be developed, and the
rationalization of things furthered.

No other occupation of man is so purely and
immediately directed to the one end that is
alone intrinsically rational, as scientific investi-
gation. It so strongly influences those who
pursue it to subordinate all motives of ambi-
tion, fame, greed, self-seeking of every descrip-
tion, that other people, even those who have
relatively elevated aspirations, such as theo-
logians and teachers, altogether fail, in many
cases, to divine the scientific man’s simple mo-
tives. The Clark University, in recognizing
the pursuit of science as its first object, with
teaching,—of course, an indispensable means of
securing continuity of work,—as only a subordi-
nate, or at most a secondary object, has perhaps
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the most elevated ideal of any university in the
world ; and Ibelieve it to be so much the better
for the individual students. At any rate, I can
only record my personal observation in two
visits, after having endeavored at many univer-
sities to learn to appreciate the atmospheres of
such places, that there is a sweetness and a
strength there quite exceptional. I am far
from regretting that the institution has been
through tribulations, and has purged itself of
every element alien to its idea. To-day the
good seed has germinated, so that it can no longer
be choked by lower motives if it now only re-
ceives what is necessary to its continuance. It
is earnestly to be hoped that it may speedily
find its Constantine or its Helena. If not, one
can but pity the family of its founder, which
will have missed so narrowly a crown of high
distinction. In that case, one must belieye
that among the American people, so apprecia-
tive of broad ideas, there may be found some
thousands of persons, who whether they are
quite sure of the immeasurable superiority of
the aims of Clark or not, will at any rate feel
that one institution of this peculiar kind ought
to exist in the land, and will come forward with
annual subscriptions to enable it to tide over a
prolongation of its period of trial, and to wait

for the rescue that sooner or later, from some )

quarter or another, is sure to come. The vol-
ume before us affords indisputable proof of the
extraordinary interest and respect which this
small institution commands from every genuine
man of science the whole world over, Mr.
Clark has, at any rate, drawn the eyes of all
Europe with expectation upon the city of Wor-
cester. To allow the university, after this, to
sink into nothingness would be to make a nasty
smirch upon the scutcheon of America, that
would long remain an offence to all our eyes.
C. 8. Prrrce,

Analysis of White Paints. A Collection of Notes
on the Chemical Analysis of White and Tinted
Paints. By Groree H. Erwrs, B.Se., Ana-
'lytical Chemist and Assayer. Late Chemist
Chicago, Burlington and Quincy Railway
Company. The Technical Press, Evanston,
III. Pp. 61 4+ vi.

This little book is a reprint of a series of

SCIENCE,
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papers originally published in the Paint, 0il and
Drug Review, and their aim is to give a detaileq
description of the best methods of analysis of
white and tinted paints. The book is intended
not only as-a reference book for experienced
chemists, but also as a complete manual for the
use of those who have little knowledge of chem-
istry. Thus a full description is given of the
analysis of clay. Tt is a lamentable fact that
S0 many manufacturers who are just coming to
feel the need of achemistin their works, donot
recognize the desirability of having as chemist
one who has at least a moderately thorough
knowledge of chemistry. A book like the one
before us will be of great value to the inexperi-
enced paint-chemist, and will not come amiss to
others. It will be of most value, however, to
those chemists into whose hands there comes
only occasionally a sample of paint for analysis,
Chapter 1 is on preparing samples for analysis,
Chapter 2 describes the different white pig-
ments, and their qualitative and quantitative
analysis, with specimen analyses by the
author. The pigments considered are calcium
carbonate, gypsum, china clay, silica, barium
sulfate, magnesium carbonate, magnesium sili-
cate, zinc oxid, and white lead. Chapter 8 pre-
sents schemes for the analysis of mixed paints,
a problem often difficult owing to the presence
of several different pigments as ell as perhaps
adulterants. The methods given are excel-
lent and are described with clearness. The use
of barium carbonate as a white pigment is re-
ferred to only in a brief note, where it is stated
to be little used in American paints. I do not
recall having seen any mention elsewhere of its
use, but a highly praised paint came into my
hands lately, which consisted of nearly equal
parts barium carbonate and zine oxid.

An appendix gives a brief scheme for the
estimation of turpentine, benzin and water, a
list of the principal pigments with their trade
names, atomic weight table, and metric conver-
sion table. The book hasa full index. Tt is to
be hoped that the author will supplement this
book by a similar one on colored pigments and
tints and their analysis.

JAs. LEwis Howe.
The Refraction of the Eye, Including a Complete
Treatise on Ophthalmometry. A Clinical Text-



