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and froin Dunkirli t o  Ostend. The  Brusel l ia~i  
and Laelienimi systems f i rm superficial 11ills in  
tlie neighbo~~hood Tileof Brussels, Gand ,  etc. 
oligocene system shows t n o  p~.incil)al tlivisions 
(tongi.ian, rul~el ian) ,  mhicll stretcli across the 
lower part  of tile river Escant.  mllere it leaves 
the coceae which it  clistricts, t l i~-ol~gl i  flows 
in the nesteru part of the cotlntry. Tile plio- 
cene formations overlap irregt~larly the under- 
l j ing  tertiary beds, aiid extent1 fivin Antwerp 
t o  Louvain. Many fine fossils have been for~ncl 
in  these beds, where 3lor1rlon admits several 
divisions, -Dicstien (in art), ~ l a v e r s i e n ,ancl 
Scaldisicn. The last c11al)tel.s of the worli 
treat of the quaternary (tlil~~vicsn,hesbagen, 
and caml)inien) and recent periocls. 

Thongh special attellti011 has here been 
given to tlle stratigrapl~ical extent  and clis-
position of the beds, tlie arltlior has treated 
with equal care of their lithological and pxleon- 
tological c l ia~~acters ,  tlicir miirerals n11c1 fbssils, 
and the useful l ~ r o d ~ i c t s  they f i~rnish to  Bel-
gian industry. I t  will be cnoogl~,  to  indicate 
what amount of clocunients are  included in the 
booli, t o  s tate  tha t  the lists of fossils occupy 
240, and the bibliographical lists 144 pages. 

Electro-mn,qnets. The rletern~inationof t11e elements o f  
t i ~ e ~ r  By TIT l)u h l o s c s ~  From corrstruc/ion. 
the second French "edition. New Yorlr, Van 
ilTosLrund,1888. 

Tile some. Trarlslated from the French by C. J. 
\Vharton. London, h'pon, 188:3. 

THEgreat  interest in  the practical applica- 
tions of electricity demancls sitn1)le treatises on 
the most economical methods oY making elec- 
tro-magnets. Count Th .  I)u Moncel has en-
deavorecl t o  supljly this want, and lias added 
another t reat iseto ' the long list lie has alleady 
published upon electricity. H e  disclai~ns any 
endeavor to make a treatise 011 electro-mng-
nets which shall embotly scientific theories 
upon that  most clifficult of subjects, theoretical 
inagnetism. His  desire is to  give the mech- 
anician a vacle mecum by means of which he 
can construct electro-magnets for operations 
outside the laboratory. Indeed,  this treatise is 
intended t o  stand i11 the sarnc relation to  the 
maker of dynamo-electric machines as  a trea- 
tise on the practical construction of boilers, 
ininns theories of elasticitx, ~ o u l c l  stancl to  
the constr~ictor of steam-engines. There is 
need for such a treatise, undoubtedly; for 
innch expense can be  sa\  ed by a little lrnoml- 
edge where to put  the niaterial to  the best 
advantage. Most  of the clynanlo machines 

which are  before the world a t  the present t ime 
are dekct ive in the arrangement of' the wire 
of t l ~ e  field elcctro-magnets. Does the trea- 
tise of' Dtl Moncel su lq~ly  this want? T h e  
autllor follo~vs tile antiqnatecl French fashion 
of espressiilg tlle resistance of a, n i re  in  
terins of the length and diameter, without 
specifj ing. in many cases, the specific resist- 
ance. T l ~ u s ,  instead of ohms, me read so 
m a y  metres of telegral~ll-n ire ; and o i ~ e  illtist 
enter into a troablesome arithir~etical dratlgery 
to  asce~tairi  what is meant. Tlie English ecli- 
tion, l)ul?lishecl by Span, states in the preface 
tlie rclation betpeen Du AIoncel's units and the 
cornmonly receivecl units of resistance and 
electro-motive force ; but  the American edi-
tion, 1)~lblishcd by Van Nostrancl, l e a ~ e s  the  
reatler to  filicl out this relatioa after he h a s  
plotlded some distance through the tre a t '  ise. 

The  two iml~rints ,  one by Spoil and tlie 
other by Val] Nostrand, are carelessly edited. 
Tllus, on p. 43 in  Val1 Kostrand, we find a n  
inconsistency between the values of t 2  and A. 

On p. 47, Val1 Nostrand gives 

ctb = 50.000506 $/$'* 

while Spoli gives, on  p. 34, 

1 - 2
ab = '( .02%5$,/ ) IP~ ' )

eL 

= f .000(i06 3 vp4f8. 
e2 4-


W e  give this as  an example of similar mis- 
takes wliicl~ meet the eye. T h e  question 
arises whether a more carefully prepare(? 
treatise, which would s ta r t  with the funda-
mental system of electrical measurements, is 
not still needed. I t  is useless for any one to 
endeavor to become a practical electrician 
to-day, without a souncl training in mathe-
malics a s  far  a s  the principles of the cliffer- 
ential ai~cl integral calc~ilns. A genius may 
arise, ba t  he vi l l  kaow enough to employ a 
steady plodder who has been steeped in the  
1~rinc1l)lesof the calcnlus. &lost constructors 
who desire to  build electro-magnets nil1 find 
tha t  the esigences of space and material will 
delnand a certain form. Unless they under- 
stand tlic) theory of magnetic measnrements, 
they will find the treatise of Du Nonce1 of 
little value ; for so ninny ancl so large approx- 
imations must be  made, that  the final result 
would not differ much from those obtained by 
a thninb-rule. W e  cominelld to  the practical 



SCIENCE. 


electrician a study of the fiindamental mag-
netic tneasurements rather than the perusal 
of treatises of this nature. 

L E D G E R ' S  SunTA N D  I T S  PLAlvETS. 
T h e  sun,  its planets, and tlzeir satellites. By Rev. 

EDM~JNDLEDGER,M A .  I1olldon, Stanford, 
1883. 432 p. 12O. 
OF late a consiclerable nnnlber of semi-

popular worlis ha\ e aljpearetl on astronon~ical 
subjects. Tlley seem to nleet a felt want of 
the community, and have been very snccess-
f~i l .  We call them semi-l~opnlar: I~ecause, 
while they are not written for professional as-
tronomers, they are adalltecl, in their st3 le and 
mode of treatment, less to the great masses of 
the business ant1 laboring popuiation than to 
the 8dncatecl people who are engagecl ill vari- 
ous professional occupations. Those, for iu- 
stance, who are busy in teaching, or with the 
practice of medicine or law, or nho are pursu- 
ing geological or biological research (in short, 
pretty much all who ~voulcl naturally subscribe 
for SCIEXCE),generally wish to lieep nu cou-
runt of what IS going on in other than thcir 
own special lines of work. and are cleligl~ted 
to fin(] what they want, wheil they can get 
it in an attractive form. 

Mr. Ledger's hook is an escellent one of 
this class. I t  is less diffuse t l~an  Xr .  Proc-
tor's essays, and not quite so imaginative. 
I t  is narrower in its scope than I'rofessor 
Kem~comb's Popular astronomy, but easier 
reacting, and fnller of detail in respect to tlle 
subjects of which it does treat. I b  inalies no 
special claims to originality, but is accurate 
and clear, and the st j le is unpretentious ancl 
agreeable. The book is nicely gotten up, and 
verx well illustrated. Altogetl~er,we hare no 

ASTRONOMY. 
F l e x u r e  of t h e  b r o k e n  t rans i t .  -Professor C. A. 

Young, after alluding to tile fact that the flexure-cor- 
rection of this peculiar form of transit is riot treated of 
in any of the common text-books on practical astron- 
omy (not even in Samitsch, who specially describes and 
discusses tlie instrument itself), states the theory of 
the correction to transits of stars observed with 
the 'broken transit,' which is often so great as to 
amount to a large fraction of a second of time a t  the 
zeilith. The coristarit of flexure must be Bnown, and 
its effect eliminated, before tlle collimation error can 
be determined by reversal of the instrument on a 
circumpolar star. The correctiorl has the same co- 

hesitation in pronouncing it a volume well 
worth reading ancl possessi~~g. 

I t  is mz~cle up of fifteen lectures rcacl in 
1881 a ~ ~ d  1882 in Gresliam college, Lontlon. 
Trvo are upon the sun, two are devoted to the 
inoon, two to the earth, and two to Jutliter and 
his satellites. Each of the other plankts has a 
chapter to itself (connting the group of plane- 
toids as one), and there is a chapter ciilitlcd 

Ptolemy versus Copernic~is.' Naturally, the 
lectures are not all of equal interest and ~ a l u e  ; 
but none of them are poor, or coultl be well 
disltensecl with. The  chapters upon BIars and 
the l~lanetoids strilie us as particularly good, 
ancl contain information not otherwise very 
easily accessible. The cl~apters on t l ~ e  sutl 
and inoon are also excellent, tho~igll na t~~ral ly  
enor~gli, in t l ~ e  main, only ail abritlgment and 
compilation from the recent books on these 
subjects ; to ~v l~ ich  l?ooks the author hand-
somely aclinon~ledges his obligations. 

There are remarkably few mistalies in the 
work : in fact, in reading it over for this notice, 
we have foniicl none a t  all, nnless we count as 
such, a b l n ~ ~ d e rin the illnstration on p. 147, 
re~resenting tlic comparative size of the sml 
as seen from Blerc~iry at  perihelion ancl aphe- 
lion ; tile difference being represented rerj.mnch 
greater than the truth. Speaking of illnstra- 
tions, the fine \Vooclb~~ry-type of the eclipse of 

1871 deserves special mention, and several of 

the pictures of Mars an$ J~ipiter  are unusually 

excellent. I t  is ratller a pity that a few pages 

of tables were not appended, containing the 

numerical statistics of the planetary system. 

They would have greatly increased the value of 

the book for those who wish not merely to read 

it once, but to lieep it 011 tlieir shelves for 

occasional reference. 


eficient with the level-error; and denoting this lat- 
ter, as usually ohtairiecl, by b, the flexure-cortstant 
by j; and the pivot-correction by p ,  the complete 
forniula for the 'level-con%tant' is [b k (fkp)]. 
Thus, by flexure, the tirne of transit of a star is af- 
fected by f cos z sec d. The sign of f charrges with 
the reversal of the instrnment, being always plus 
for eye east, and minus for eye west. Prof. Yo t~ng  
gives several methods of determit~ingj': by observ- 
ing zenith stars in reversed positions of the instru- 
ment, by means of the collimatin,: eye-piece and 
mercury-basin, or a vertical collimator supporled 
above the instr~unent,  and by leazt-sq~tare treatment 
of equations given by repeated observation of suit- 


