
that line of in~estigation. About two rears 
ago, Prof. G. F. Beclier prtblishecl iiis .Di-
gest ' ; a year 1:~ter illy 01%11 ' 'IZecalc~~latioi~ 
appeared ; and now conies a third volume on 
the subject by Professor Idotllar Illeyer nild 
Dr. ICnrl Seubert of 'I'iihingen. 

A cornparison of n c ~ ~tlris vc-~orl; wit11 the 
other two s h o ~ ~ s ,  that, in general tcnns, it is 
interinccliate bet\5t.cn tliein iil its cll:zractcr. 
Hcckcr collected the clat:~ re1:ttive to atoinic 
weights, urld brought them iuto systematic 
shape, but :rtteml~ted no tllorouo.ll rccnleiiln- 
tion. Mcj er anif Seubert clasqib and recal- 
c n l ~ t e  the l~t11,lisliecl weigllings. :~nci m:llie 
many mlunbIe reiiuctions of q)l)areiit ~veights 
to ttbsolntc~ or racuri?li siniidnl-;is ; I~lit, vitll n 
few excegtions. they do not attempt to combine 
tile n ork of clifferent ill\ cstig:ttors, ant1 tiley 
reject the t net hod of lcast Lcluares as i1r:tpplica- 
ble to tile da t :~  at Ilaiiil. N y  onrn cffort wns 
to retluce dete~ininntions as far :LS po~sibie to 
corninon st;undnrtls. to conlbinc all biniilar clntn 
into gellei a1 Irieans, :~iirl to compnte lioin all 
the e\idci~ce tllc ~iiost probable values for the 
atoinic -cr eights of the tlifferelzt elcmcnts. 111 

so  doing. 1applictl the inethod of lctlst squares, 
and I set. as yet no reason for cliscrediting 
that ~iiaiiirer of cliscnr~ion. Each of tile three 
volmlles fills a clefillite place ; and, ill a i y  future 
re\ ision of t11t~ fielcl, each 7%-ill he fo~ind a use- 
ful supl~lwnent to the others. 

111 general, the lesults obtztincd b j  AIeyer 
and Seubert differ bnt sliglitlg from mine. I n  
comparing the eto~llic r~eights of sixty-six cle- 
m e n t ~ ,  the clifference betwcei~ tile two recelcu- 
latioils fall3 nitllill a tent11 of n nilit in thi1.t~- 
swen cases. nncl is greater than a, tent11 in 
twenty-nine ; but among the latter are fortnd 
rilost of the rarer ant1 less perfect!) know11 
n~etals. 111manj i r~~ tanccsthc differences 
stre drre to a trifling filildamental difircizce ill 
the v:tlue nssignctl to oxygeii. 'I'lle Me\ er- 
Seabcrtx 31uei~0=15.!16 ;nii1teisO=l5.9(i33 : 
ancl this qlight valintion ill the thircl ai~cl fourth 
decimal places son~etirnrs is mi~ltipliecl nmong 
the higher atomic neight3 to nn apl~rcciablc 
arnonnt. \J7I-hcre the tmo rec:llculatioiis :rgree, 
they serve to corrfirru each other : ~ulirxre Ihey 
differ. thr- i~rclicate tile iinportant fields fix 
further in\,rstig:ttioii. Xost  of the ditErences, 
howc~ver. are rnniilly tine to tlifercncci ill the 
manner of cornl-t~~t~tioii. 

111 bonie rc>ipects ille new recalcnlatioi~ is 
open to criticism. It~asinucii as J I q e r  ailel 
Seubert rarelj attempt to comk~ine the i~xrnilahle 

it preference over all the others. 'This they do 
~ i t l i o u t  assigning reasons for their c*hoice; 
and sucil a lack of critical statement is nluch to 
be regretted. Again : the arrange~nent of the 
materi:il is inconl~enient, notnrithstnnding the 
h c t  that there is a R-ell-clnssiiied ~ i ides ,  both 
for elements a i ~ d  for antllors. For euamplt : 
alrnniiinrn, iiistcatl of heing tliscrlsseil in a 
clirisioil )27' itself, is trcntcd in separate ratios 
on pp. 22, 23, 83. 139, 151, nntl 193 ; and 
a con~parison of tile results of cliffercnt in-
restigations i.; thus reildered :t very trouble- 
sorue mnttcr. 

Some onlissions arc note\rorthy, ai~cl seem 
ditficnlc to explniil. Suclr, for esainl)le, arc 
C:!eve7s dctcr~llinntion of the atoinic ~rt>ight of 
scandium, Julius Tl~onlsen's s! lithesib of' wat cr, 
ancl Russell's IIJ-drogen .;eiie5 for cohxlt and 
nickel. Itussell's nrorli 011 the oxiclcs of these 
~netals is g i ~ e n ,  :tnd Iris rewilts recc.ire final 
accel~tfii~ctl: l ~ n t  nllelein I l l y  are 1wcfer:~'ole 
to tllosc of Lee is riot stateti. hnotlter curious 
set of' ornissions occurs rurder :intinion.\.. Hcre 
are cited Professor ('oolte79 lnttlst bron~ide 
series. aucl his set of results comparing the 
tris~rll)hictewith the cl~loricle. l3at his synthe- 
scs of sulpllicle from tlie rnet:~l, a ~ l d  liis v:~ln-
xl~le iodide series. are altogetl~er ignored, -nhile 
his e:trlier bromiiie series barely reccives men- 
tion. Fin:tll,v. nothirig is saicl concerning 
T)nmas' inrestigrations 11po11 the occlilsion of 
osFgen by silver, nlthouph no rccalculntioiz 
of the atornic weights cnn safc>lg ignore so im- 
portant a factor. P.W. CL-~RKB'. 

W I L D E R  ANT) GAGE'S  INTRODUCTION 

T O  B &-A I'0,WI'. 


dnntomical technology rrs applied to file domestic cat : 
an ir~trocl7icfionto /human, ueteririnry, and cornpara-
t i ue  unntonty. By  I3vn~r B. S.,G. WIL~ER,  X I  I>., 
and SIJIONH. GAGE, B S. New York and 
Chicago, A. S. Bornes & C'o.. 1582. 25+ 575 p. 
1 6 O .  

Tals book tile authors state to have grown 
out of their needs as instrnctors of st~ldents 
preparing for practical n-ork in h ~ ~ m a n ,  .r eteri-
nary. or com1)arntive anatomy. 'l'o students 
of tile first nud secontl of the al)ovc clnsses 
t h e  i3 no doubt it nil1 provc extremely use- 
ful. I t  ici probablg caorroc2t lo ~ : L J - ,  that, al-
thong11 contnining n good c7e:ll of irrelevant 
matter. nild blelnished 1)g the uiinrcessarily 
e\;tensi\re enlploj-incnt of :I novel tcrmiiiologj , 
it containb far the best bet of directioils 

data, tlicy are, perforce, c+oinljellcti, ill de~lling for the dissection of :% mainnla1 I~elo~r. inman 
with each eletnent, to selt~ct Illore or less nrbi- the scale. ever pnhlisl-ted for the nse of that 
trarily tlir. reinlts of one investigntion, aiid give large class ~viro prefer or are coinpc~llecl to cilter 
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on professional study without any ttioror~gli 
preliminary training. Tile boclies of horses 
or oxen are large and costly for elementcry 
worli, and, o~yiiig chiefly to defective legisla- 
tion, in man) states anatoinical inaterial is apt 
to bc scarce in ~netlical scl~ools. EIence, for 
many years, goocl directions for the anatomical 
study of some easily obtainable maninla1 of 
convenient size have beer1 21 clesideratum. 
The lad who has properly dissected a cat 
knows already a good deal of hunian or equine 
anatomy. I-Ie has not to learn, in his so often 
disgracefully brief ineclical conrsc, ho~v to use 
his scalpel; he knows what t~ h u m e r ~ ~ s  aand 
cerebral hemisphere a re ;  iliac artery and 
median nerve are not strange a~icl unmeaning 
names to him. I r i  coilscynence, he can from 
the first profitably confiricl himself 111:1inly to 
those speciirl ljoiilts in human. equil~cx, or 
bovine anatomy, which have direct beaii~ig on 
the future practice of his professiori. 

For those who intend to study cornparatiye 
anatomj , or r h o  have :ij ear 01. otctwo to d e ~  
to preparatory scientific studici 1)cfore ciitering 
a nieclical school, n e  cannot agree \lit11 the 
authors that the cat is a good aninla1 to bcgiri 
~vith. By those students r h o  desire sollie sci- 
entific anatoruical linol\ ledge. and liave time 
and opportunity to acquire it,  so liigli a type 
a1 the inaminalian ought only to 1)e taken up 
ai%ei tliorougli study of 5ever:il loner : I I I ~sim-
pler forms. I t  is  in corincction nith this fact 
that me tliinli it  urifortuunte that the author5 
have made such ansp:u.ilig use of aew Iiamcs. 
To the scientific stnclcnt a sinlple and uniform 
terininology, applicable to all rertebrates nith- 
out coiif~lsion, is ~vorth the trouble of learning. 
Rut the great majority of those nllo will fincl 
this booli useful will be lads dcsiririg to ac-

caudal part of the skull,' we fclnretl that the 
class on whom we proposed to try it would 
have a bnd time. The men did grumble a 
little at first, but ver- quickly got to interpret 
easily all the new adjectives used in the text, 
ancl even to like tlieril as facilitating brevity of 
description. Tliis esperi~nental evidence of 
the ralue of the nomeiiclature adoptecl may 
o a t ~ ~ e i g htile apparent disadvantage of teach- 
ing students to call things by names n-hich they 
mill rarely if ever afterwrcls hear applied to  
them. 

Thc first eighty-six pages of tlie book are 
occupied with introdactory remarks on ariatom- 
ical technology, and things in general. Many 
of them nill be of great ~ a l n e  to students who 
hare to without the supenrision of a~ ~ o r l c  
teacher ; anti :~lso malie the booli a good one 
to put in the 1i:nids of a laboratory servant. It 
is very convenient to hare directions for pre- 
paring iiijcctions anit 1)reservatire liqnicls, for 
keeping the aiiiinals i11 good health, for an-
aesthetizing or killing thcm, ancl for clean-
ing and sharpening instruments, collected aiid 
printed as we here find them. There is, how- 
ever, in these useful iatrocluctory pages, a 
coiisiclerable amount of superfluous matter. 
I t  may be necessary, though we c lo~~b t  it,  to  
inform the reader what is a fair price for a 
good scalpel or from what firms in the United 
States he may buy a suitable pair of scales; 
but an a c c o ~ ~ n t  of the metric systern and metric 
bureau, and of good methocls of exciting inter- 
est in metric measurements, is o ~ l t  of place in 
a dissector's handbook : a table of comparison 
of the ordinary and the metric weights arid 
measures is qnite enough. A discussion of 
the rules of simple arithmetic would hare been 
as suitable, as an appenclix to the formulae for 

quire some linowletigc of anatomical techii iq~~c interconverting the Centigrade and Fahrenheit 
and phraseology as :In aicl to f~iture profession- 
al, specialized, rion-scieiitific study of the body 
of man or of certain doinestic animals. I t  
would surely be better for this p~irposc that 
(to take an example) studenti shoultl learn to 
know, rczrd, and speali of the ravities in the 
eiicephaloii as the rentricles of the brain, the 
name uilder nhicli they nill find therii in their 
prof'eisioual test-boolis, r i ~ t l ~ c r  than be taught 
to call them procoelia, (liacoclia, epicoelia, ancl 
so forth. So far as the emplojmeiit in the 
laboratory of the book itself is conceined, we 
must add, however, that the nomcnclature 
ancl terminology employed have proved much 
smaller ol~stncles to its usefulness than TI e ex- 
pected. \\'lien \re first got hold of i t ,  and 
read such tlirections as dorsiduct the tail,' 
and such statements a i  ' the crani~~inis the 

thermometric scales, as is  the account given 
of the metric system. Similarly, most of the 
- Rules aiid aphorisms of general application ' 
are about as much in place in an anatomical 
text-hook as would be the sermon on the 
mount : they are aclmirable of their kind, .but 
orie is puzzled to liriow what they are cloing 
in this gallery. 

The book, however, is, iri spite of some 
oddities, an honest piece of work, and will 
have permanent value : it  is. a real contribo- 
tion to onr knowledge of cat anatomy. Though 
many of its novelties in nomenclature are we 
believe unnecessary, and subjects are dis-
cussed which have no pertinelice to the matter 
in hand, yet it will most undoubtedly prore 
of great use to a large class of students, and, 
we will add, to all teachers of vertebrate anat- 
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omy. We only wish the publisher had done 
as well as the authors. The illustrations are 
numerous, and probably sufficient to fulfil the 
end of helpiilg the studei~t ill his moi,lc ; but, 
froin an artistic point of view, they are, with 
rare exceptions, simply atrocious. 

MINOR B001< NOTICES. 

Guesses at purpose i n  nature, wifh especial reference 
to plants. By TV. POWELLJAMES, Lon-A1.A. 
don, 1883. 102 p. 12O. 
THIS is a little booli of ten chapters, which 

has just reached us, and which me would notice 
with a vord or two in aclclition to an anuounce- 
ment of its title. The author, we fancy, is a 
clergyinan and merelj an amateur naturalist. 
However that ]nay he, his guesses are sllrewd, 
and the !Tray of potting them is takiiig. Con-
sidering the great nurnber and variety of the 
facts he has collected, -tlie greater part from 
books, -he has fallen into few mistakes ; so 
that the volume has more scientific value than 
is usual in such treatises. 

An outline o f  qunlitatiue analysis for  beginners. By 
JOEIN T. STODDARD,PH.D , professor of chem-
istry in Sinith college. Northarnpton, Gazette 
printing conyany ,  1883. 4+54 p. l G O .  
The general plan of this work will doubtless 

be recognized as one which gives the best re-
sults in teaching qualitative analysis. To  a 
certain extent it is faulty in detail, both as 
regarcls conl-enience of arrangement and tile 
selection of methocls. Although this criticisin 
applies more especially to the course of basic 
analysis, if advantage were taken of differences 
in solubility of ccrtaiil barium, calcium, and 
silver salts of the acids, it mould save the 
student much time and labor in general analy- 
sis. An appended list of the names ant3 sym- 
bols of t l ~ e  Inore comiuon reagents will be 
foniid useful. 

A short course on quantitative analysis. B y  JOHN 
HOWARD APPLETOK, A.hI , Brown university. 
Philadelphia, Cowperthzoail Y. Co., 1881. 185 p., 
cuts. 120. 
The course of analjrsis presented in this 

work consists, with few exceptions, of a judi- 
cious selectioil of methods and deterrni~~ations. 
The descriptions of processes and apparatus 
mill undoubtedly be of much service ill the 
laboratoi.y, although considerable descriptive 
chemistry is introduced with which the student 
is supposed to be familiar before undertaking 
quantitative analysis. An exception will proba- 
bly be talien to the completeness of the notes 
and exl)lanations, which leave little oppo~tunity 
for thought or study on the part of the student. 

SVEEhFLY SUfWMARY OF TISE PR 0GRESS OF SCIENCE. 

MATHEMATICS. 
A l ignmen t  c u r v e s  o n  t h e  ell ipsoid.  -Mr. C. 13. 

ICutn~nelldescribes several curves that represent the 
straight line, all of which, on the sphere, reduce to 
the great circle. Tlle nertical section is traced by the 
surveyor at  olie end, wlio fixes points in range with 
the other end. Tlieproiirlhode (7rp6, bpBdc, bd6s) results, 
if the alignlnent a t  each point is deterrriined at a 
point previously fixed, tlle distance b e t w e n  the two 
being infinitesimal. I t  is followed in cliaining, or 
more roughly by the pedestrian in moving toward an  
object. 111 these two curves no bacli-si,glit is taken: 
they are differently related to tlie two ends, arrd do 
not return upon themselves. The diorthode (612) is 
the locus of all points a t  wliicli the vertical plane 
through one terlninal point also includes the other. 
I t  is used in lsying out primary base-lines, the points 
of which are determined by malting fore-sights and 
back-sights differ always by lSOO. This curve has 
beeti co~~founcletl wit11 the preceding by Dr. Brerniker 
(StudLen uber hohere geoclasie, 1869) and others; but 
the proijrthode is everywhere tangent to the vertical 
plane passing through one terniinal point, while the 
diorthode, except a t  the ends, is not. The curve of 
shortest distance between two points, often called 
the ' geodetic line,' would more properly be called the 
bracl~isthode ( / ~ ~ A x - x ~ u ~ o s ) .These nalnes were sug-
gested by Mr. W. R. Galt of Norfollr, Va. 

Mr. Kummell shows the diortliode to be the inter- 

section of the ellipsoid with a hyperboloid of oue 
sheet. 111 the case of an  ellipsoid of revolution, this 
is the parabolic hyperboloid. Takirig the three prin- 
cipal axes, a, h, c, as axes of x,v,and z, he represents 
the points wliere the chord connecting the two ter- 
mini of the proposed alignment pierces the planes 
xu,xz, ?I%, by (r,, I I Z ,  O), (XU,0, ti,)?and (0, VZ, z.4,
respectively, and i~itroduces quantities, -

a2 a2
abz = 1-- ac2 = 1--6 2  1 c L ' 

and so, by cyclic permutation of letters, P,2 and p;A, 
ya2 and y h L ;  where the ratio of each of liis first set of 
auxiliary quantities to one of his last gives one of the 
co-ordinates of position of those generatrices of the 
hyperboloid wliich are perpendicular to the co-ordi- 
nate planes. The equation of the hyperboloid is, -

and it passes though the centre of the ellipsoid. 
The diortllode cannot be traced practically, be-

cause of the curvatlire of the earth. Mr. Kummell 
has investigated the locus of all points through wliich 
one tangent line meets the normals drawn a t  the two 
extremities, and finds its intersecting surface to be of 


