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prudence were to pass on.  In his discus-
. slon of the transmission of the law, Mr.
Taylor might have emphasized the clear
lines with which the domlinant institution
of the Middle Ages, the Church, is delineat-
ed in.the Roman law, for there is no more
conclusive proof of his general thesis. than
the last book of the Theodosian code, Which
might almost have been drafted by a jurist
attached to the curia of Innocent III. Among
those pagan elements which were Christian-
‘ized and adapted to their own purposes hy
Christian writers were allegory, symbolism,
and the mystery. The failure to distinguish
between real mysteries, which exist by rea-
son of the ‘imitation of human knowledge,
and artificial' mysteries is plainly shown in
" the intellectual, religious, artistic, and lt-
erary history of the whole medi®val pe-
riod. Mr. Taylor believes that this confu-
" slon must “be regarded as wilful. “It was
. not the germinal mental chaos which ex-
{sts in savages and barbarians, who have
not
clear distinctfons; it was rather a confu-
sion to which buman beings abandoned
themselves after perfods of clear thinking
among their ancestors, Roman, Greek, and
Hebrew.” But the mystification was rather
purposeful than wlIqul, and gratified a deep-
‘seated craving to assimilate this ‘{ndepen-
dent and recalcitrant universe to human
uses and ideals. And the writer recognizes
‘that “allegorical Interpretauon represents
that conser\athe rellglous progress which

avoids a breaEh with the past and clings to |

the statements of ancient seers.”

The chapter upon Monasticism—ihe ideal*

Christlan Mfe—and the character it {illus-
trated .and - engendered, is preceded by an
admirable discussion of the changes in the
ideals of knowledge, beautx, and love. Heng,
as elséwhere, the author remalns a sincére-
ly impartial historian. He simply aims to
understand he neither condemns nor ap-
proves, and yet avolds a cold, unsympa-
thetic attitude. He has sought his knowledge
of the monastic spirit at the sources, in the
utteran_cés of Jerome, Benedict, Gregory the
Great, and those who did most to assure
its growth in the West; he shows how ir-
resistibly thé ascetic life appealed to those
of the most dlverse instinets and experl-
ence, the mystic, the scholar, the. lgver of
nature, the disappointed, and the merely
° indolent. ‘

-About a third of Mr, Taylor's volume fs
given to Christian prose and poetry, both
Greek and Latin, and the transition to me-
dieeval poetry. He traces the slow substitu-
tion of accent and rhyme for quantityanad
endeavors to correlate this change with
the general tendencies and needs of the

period. Christian emotion found the classic |-

metres too confining for its purposes. Not
only was the old verse, based upon quantity,
no longer in accord with the spoken speech,
it was too restrained and artificial, too mea-
sured, to express the vague and mystic long-
ings and frantic apprehensions of medimval
rellgion. ‘“Such unmeasured feellngs were
not_to be held within thé controlled har-
monies. of the hexameter nor within the
Sapphie, Alcaie, or Pindaric strophes.” ““The
-new quiver, the ‘new shudder, the utter
terror, and the utter love,” which appear
in the mediaval rhymed acgentual poetry,
and the inappropriate. :s of classical metre
1o express such emctions, are all shown in
lines like these! .

developed the\_faculty ‘ot perceiving”

Me lsetum quando fnclcl
Ut vultu tuo saties?"’

"830 dolore
0 moerord
Deprimuntur miser!,
q’:n abyssls
Pro ,commissis
Submérgentur inferk'’ .

While allusions to pagan tradition and
mythologylnevgr cease in mediseval poetry,
the antique spirit glves way completely.

‘‘Speaking more particularly, the antique
sense of form and proportion, the antique
observance of the mean and avoldance of
extravagance and excess, the antique dis-
like for the unlimited and monstrous, the
nnthue feeling for literary unity, the ab-
stentlon from frrelevancy, the frank love
for all that is beautiful or charming, for
the beauty of the body and for everything
connected with the joy of mortal life, the
antique reticence as to hopes or fenrs of
what was 'beyond ‘the grave, the antique
self-control and self-reliance—these quali-
ties cease In medimval Latin poetry.” :

In the closing chapters uponyarchitecture
and painting the author holds/éhat. in them
as in the poetry of the t{ﬁl/e, the antique
spirlt is superseded by the genius of the

vives In mere ré&ferences and allusions.

The volume gloses with an elaborate bib-
Hographical appendix, arranged -to corre-
spond with the chapters of the text, and an
index. To sum up, Mr. Taylor's work gives
evidence of a rare form of scholarship. He
has the general preparation of a scholar,
the necessary acquaintance with the five
most essential foreign languages and with
the literatures which each represents.' He
has the adequate special preparation which
he derived In this cage from such very solld
works as those of Ebert, Norden, Harnack,
Zockler, Krumbacher, Cholsy, but above all
from the sources themselves, which he has
read with a patience little common in our
country, where the ipsc dirif of the German
érudit still too often satisfies our scholar-
ly ambitions. Lastly, -he exhibits a broad
human insight which keeps him within
speaking distance of the belngs whose spirit
and predilections he seeks.to surprige. In-:
stead, however, of givlng the public three:
stout tomes, as he was well prepared to do,
he condenses_the results of his studleg in-,
to a handy little volume which many will
read who know nothing of even Dill and
Bofssler.

SOME PHYSICAL BOOKS.

Contributions to. Photographic Optics..
Otlo Lummer.

By

Translated and Augmented
by Silvanus P. Thompson. Macmillan.
1400. 8vo, pp. 135. ) .

Erperimental Physics. By Eugene Lommel.
Translated by G. W, Myers. J. B, Lip-
pincott Co. 1900. 8vo, pp.' 664.

Aa Introduction to Modern Sclenuﬁc Chemis-

try. By Dr. Lassar-Cohn. Translated by
M. M. Pattison Muir. D. Van Nostrand

~Co. 1901. 12mo, pp. 348.

Practical  Electro-Ohemistry. By Bertram
Blount. . Macmillan Co. 1901. 8vo, pp.
374.

Dr. Stivanus P. Thompson {s known as an
excellent physical investigator, and the*

. author of several particularly admirable

expository works. In translating Professor
Lummer’'s articles on Photographic Optics
he has uaed great freedom {n {mproving

‘_upqn the Gef'man author, quite rewriting

‘‘Desldero . te 1uillies,
M1 Jesus queldo wnlen

.

‘m&ny passages, and’ adding two chapters, to-,

gether with an appendix and .an futeresting |

Middle Ages, although the classical sur-t

preface. In this preface, Dr. Thompson la-

optics, which he attributes to the fact that
optical books will not sell in England up-
less they are cram-books for university
examinations set by non-optical examiners,
English text-books “‘serve admirably to get,
;up thé subject for the tripos; but they are
far too academic and too remote from the
actual modern applications. In fact, the
science of the best optical instrument-
makers is far ahead ¢f the scicnce of the
text-books.” It is certainly very, unfor-
tunate that the possibility of publishing
a sclentific treatise in England, and far
more In America, should dépend on whether
or not it will be a means of making money
for the’ publisher but it would be hardly
better it it depended on its serving to make
money for an optician. Even in Germany,
publication Is nct so facile as might be
stpposed. Dr. Moritz Cantor’s great 'His-
tory of Mathematics’ hung fire for years
before Teubner would proceed with the sec-
cnd volume; and other works which have
notably advanced human- thought bave cost
their authors the savings of their lifetimos
Mecantime, the master-key to the theory of
lenses was given by a British mathema-
ticlan, Rowan Hamilton, as long ago as
1833; and it has remained substantially un-
used, while German sclentists have pursued
the fearfully tortuous and labyrinthine anal-
ysis which was more directly suggested by
the exigencies of the Instrument-makers.

plished in his profession until he knows at
least as- much about lenses as is taught in
"this volume, and there is no other In any
language in which the outline of the theory
is made equally clear. It will prove a tough
nut to crack for most readers; but there Is
no hélp for that until the mathematiclans
have furnished new developments.:The two
authors seem to be of opinion that photo-
graphic lenses have now reached thefr high.
est pitch of perfectlon—at least, until new-
kinds of glass are produced. But this may be
doubted; for hitherto nothing has been aim.
ed at except to bring all the waves of ‘light
from any one point of the object to focus on
a given point of the plate, without inquir- ,
Ing whether they arrive at that point in the
same phase of motion, 80 as to reintorce ons
another fourfold, or In opposite phases, 80
as to extinguish one another. A photographle -
lens may easfly be too perfect, in an optl-
cal sense, to produce an artistic effect for
any eyes except-those which see exception-
ally well. We desire that a plcture should
present nature as it looks to us when we are
in a sympathetic mood. If the lens 1s much
more perfect than the human eye, the view

nerves are strung for stern and disagreeabls
dut{es—only more so. But from this it must
not be argued that the photographer ¢an af-
ford to neglect the seven kinds of aberra-

-tion which Lummer and Thompson expcund

after Seldel. On the contrary, the proper .

*

‘ conclusfon s, that, to the study ot ‘this book,

the photographer should add that of physl-
ological optics, in order to know what par- -
ticular kind of defects to value {n his lenl. .
and in what different degrees.

Lommel's ‘Experimental’ Physics’ is wr‘lb

thgr shows.a declded tnculty for making the,t
subject clearly intelligible with - surprising:

1y little mathema&lcs. The book is nof to¥;

ments the badness of British text-books of ¢

o

ten In'a lucid and agreeable style. The; g;8u- . ‘

cr

A photographer 13 not thoroughly accomy, - ’

reminds us of how things look when our ¢ -

in striking contrast to most of our school-

: this ought to recommend it to teachers and

‘amine a single sectlon, occupying about a

Lclum sulphate, or gypsum, which has lost

“gubstantially anhydrite, an insoluble salt

" insoluble crystals of microscopic size. In do--

_ other so closely at certain points as to

.Aug. 29, 1901] .
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’
larée for use in a high school. The Eng-
Jish edition has a really tasteful appearance,

books, however handsome they may be; and

schoot-boards. For when a boy has thor-
oughly studied a book of natural philosophy;
he “mght to keep that volume within reach
tor the rest of his days. It is, therefore,
particularly jmportant to inquire what kind
of & book this is. We will accordingly ex-

page—R gection nelther among the best nor

ng the worst ‘in the book, but chosen as
embodylng several qualities that are very
characteristic of the whole. It relates to
the heat of chemical combination. The au-
‘thor begins by treating the heat of crystal-
Hzation, and here we.remark that the trans-
Jator says that the color of » certain salt
is “injlght grey.” The setting of plaster ot
Parls is considered. It is a well-chosen il-
lustration, for it is a process that every
boy wants to ‘understand.l Unfortunately,
the explanation is pretty thoroughly wrong.
The statement made is that plaster is cal-

its water of crystallization. The truth fs,
that the essential constituent of plaster
is a salt which contains one-fourth as much
water as gypsum. That is the reason why the
burning of gypsum is such a delicate oper-
ation, for if it is heated omly a little too
much, it loses all. its water, and becomes

which absorbs water only very slowly, and
will not make a cast in any length of time
because it won't hold together. The true
plaster, on the other hand, dissolves in the
water, and thep pretty soon combines with
the water {n which it is dissolved to form

ing this it contracts slightly and evolves
heat; but, dving to the crystals lying “every
which way,” they are not packed accurately
together, and microscopic. interstices are
left, so that the whole mass has o tendency
to swell enough to fill out every fine line of
the mould. Thus, notwithstanding the pores,
the crystals are pressed against one an-

come within the range of powerful cohesive
attraction, which gives the cast a certain
degree of strength.

« The author next conslders the slaking of
lime, of which we have the following ac-
count: “Burnt calcium (calclum oxide, Ca0),
generated by heating native calelum (calci-
um carbonate, {'aCO,) in & calcium oven,
tbus driving off the water, combined with
water to  produce calcium . hydroxide
{CaH,0,), or- slaked: calcitm, which is & solid.”
A lime-kiln may properly .enough be called
- furnace, in English, but hardly an oven;
nor s Hme ‘called '‘calcium,’” or lime- stone

“netive calcium.” A little below there is
a small table of heats of combustion of ten
substances commonly burned for fuel jor
light, 1t wquld have been appropriate to
fuclude some food-stuffs. Of these ten val-
Ues, six are groesly in error, five having the
de 1ml point put one place too far to‘the
left, and in the- sixth, alcohol, 91.90 belng
Printed, Instead of 71.90, /

The translator bas studled in Gerr(mny.
end he evidently thinks himself qualified
to Improve upon the English language. This

sometimes has disastrous effects; as where
the rhomble system - of - erystalllzutloﬂ‘

“lish language ought to be supremely happy.

nym ‘quadratic,” and also by his not other-
wise enumerating this system), belng call-
ed by the translator ‘“‘rhomboidal,” s con-
founded with the rhombohedral system; and
the pupil is told that it is & hemihedral
varlg.tlon of the hexagonal system, which,
by .the way, Is not true even of .the rhom-
bohedral crystals. Water cooled below 32
degrees F., but still liquid, s said by the
translator to be ‘undercooled.” Other
writers call it “overcooled.” A hydrometer
the readings of which are inversely pro-
portional to the density is “christened a
‘‘volumometer.” . Truly, with three such
lovely Svords as ‘“volumenometer” and
‘“volumeter,” already in theadictionary, and
now the new-borh ‘‘volumometer'—all
meaning entirely different things—the Eng-

The volume is crowded with contrlbutions
to the dictionary

We know very well that Mr. Pattison
Muir is a translator acquainted with the
Eng!lsh language and with the gficRce of
chemlstry—‘ls,gndeed. thoroughlyf skilled in
both. Under these circumstanfes, we can-’
not understand his choice of Lassar-Cohn's
book; or how he could call it an “introduc-
tion to modern scientific chemistry,” when
there is not a word in it about the dominant
kind of chemistry of to-day. The name of
Ostwald doés not occur from cover to cover.
The doctrine of valehcy is much insisted
upon; but we hope that that is not regarded
as particularly modern or as particularly’
scientific. Therc are two pages about the
“unsymmgtrlc carbon atom,” which dates
from 1869, as does Mendeleef's table of ele-
ments, from which the Heltum-Neon-Argon-
Crypton-Xenon series Is omitted. Wenotice,
by the way, that in two of the three
places where xcnon . is mentioned it is
called “xeon.” Selenium,. too, “is ‘called
‘‘selenion,” throughout. Yet helium is
not called “helion.” -On page 215, the fol-
lowing dictum {s printed in authorita-
tive italies: “It is Impossible to think of
life without the prescnce of nitrogenous
substances.”” That {s.not a proposition in
chemistry; and to slip it into a chemistry
for children, where ngbody would suspect
such proselytizing, may accord with North
German notfons; but, in this country, some
people will not deem it dealing honestly
with parents. Since N{r. Pattison Muir has
fatled to sce the impropriety of.it, the pub-
lishers would do well to cut it out of the
plate. It is a doctrine of metaphysics, and
uncommonly metaphysical ~metaphysics.
Therg’ are other eccentricities. Thus, the
trpn/s;/ntor adds a note of his own to say
that “in our preposterous English system of
weights and measures, there is no slmplé
relation between the units of weight and
volume.” The British unit of weight is the
Jdmperial pound; the unit of volume is, the
imperial ghllon. The imperial gallon s de-
fined as the volume of ten pounds of water
under standard conditions. No relation could
be simpler. This system was the result of
the most caréful and deliberate considera-
tlon on the part of 'the most competent
melrblogirz_ts that British science has ever
produced. It is a little bit pre—something—
let us say promalure—for Mr.’
Muir to call it “preposterous” in that par-
ticular feature.

Mr, Bertram Blount discusses the economic
aspects of every branch of electro-chemis-
try. In eight sections he considers (1) gen-

eral principles, (2) the electrolytic mining.

_trated in these pages.

Pattlson

tion, (3) the electrolysis of igneous liquids,

(4) the electric furnace, (5) electro-deposi-

tion, (6) the alkall and chlorine processes,

(7) the electrolysis of .organic compounds,

and {8) power. "There are some electrical

processes the details of which are kept se.’

cret. Others have never been put into prac-

tical. operation under economic conditions.

In such cases, there is, naturally, not very*'
much to be sald; but what there is to be sald

is here said, and sald well. Under the.sixth

and seventh sections there are chemleal re.

actions that some students will think Mr.

Blount has not got to the bottom of. But

where the questions relate simply to the

economics . of electricity, the discussion is

masterly, The bitter-beeriness that per-

vades the British arts is occasionally illus-

Thus, we read of an

American silver-refining- company that has

to remelt its silver with a little copper be-
fore sending it to England, because the

English aenlcrs cannot aGmit on any evi-

dence that silver can be more that 998 fine.

In the last chapter, the followipg question

is put as if it were a poser: Into one of two

vessels, both filed with a solution of sul-

phate of potassa, and connected with a si-.
phon, is placed a har of carbon, and into

the other a bar of zinc, these bars having

been connected with the terminals ot a gal-

vanometer. There is a momentary current,
which promptly ceases. Now into ‘which
vessel shall we pour a little sulphurle acld
in order to make a steady current, and why?
The -great name of Ostwald is invoked for a
principle on which to decide this question—
a Titan imported to crack a hazelnut, as
any American amateur olectrlclrm would ﬂnd
it.

FRANCE BEFORE THE REVOLUTION.

Etudes  swr  PHistoive  Eeonomique de  lu

France (1760-1789). Par Camille Bloch,

Archiviste du Département du Loiret.
Préface de M. Bmile Levasseur, Membre

de 1'Institut. Paris: Plcard._ 1900. Pp.

ix, 269. ) .

Here i3 a little collection of papers to.
which it fs worth while to call attention,
because it illust_rates ‘one of the most hope-
ful tendencies fn recent French historical
.writing. For some time past it has been
realized that the history of the French
Revolution had been written too exclusively
from the point of view of Paris; conse-
quently, attentiun has been more and more
directed to the provincial archives. Hith-
erto, indced, the object of the investigator
has usually been to trace the progress of the
Revolution itself in the several localities._
But ‘our judgment concerning the several
stages insthat tremendous eplsode is neces-
sarily colored by our beliefs as to the evils
which o¢casioned or preceded it. We may
rememb r, for instance, Row Mr.John Mor-
ley rebdkes Burke’s sentimentalism by a
referecnce to the “mainmortables in the
gorges of the Jura.” And hence it is com-
ing to be felt that an exact understanding
of the prevailing social conditions in the
half century before the outbreak is a good
deal more instructive than the details ol
this or that gtrocity after the outbreak had
.once'taken place. The schism in the nation
{s. still so far from being henled and his-
torical work has unfortunately: been so well
organized in two rival camps, that we may
expect the inquirers for some time to bring

(ghich we. {dentity 55, bla giying the &¥to. |

and_ reaninx of metall from nquemu solu-

forth from the mass of material at thelr




