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Ainong his publications are memoirs on 
' Omaha Sociology,' ' Osage Traditions,' ' a 
study of Siouan cults,' ' Omaha dwellings, 
furniture and implements,' printed in the 
annual reports of the Bureau of American 
Ethnology ; 'Omaha and Ponca letters,' a 
bulletin of the ssme bureau ;and the ' Dhe-
giha language,' forming Volume T I .  of the 
Contributions to North American Ethnol- 
ogy. I n  addition he edited a Dakota-Eng- 
lish dictionary, and a volume on Dakota 
grammar, texts and ethnography, by the 
late Rev. S. R. Riggs, published in two 
volumes of the last named series. Numer-
ous minor articles were published in differ- 
ent anthropologic journals. Mr. Dorsey 
was Vice-President of Section H of the A. A.  
A. S. in 1893, and a t  the time of his death 
was Vice-President of the American Folk- 
lore Society. I n  the absence of the Presi- 
dent of this Society he presided over the 
annual meeting in Washington during the 
Christmas holidays, this being his last pub- 
lic work in science. TV J 31 

DISCUSSION. 

ON INDISCRIMINATE ' TAKING. ' 
INmany of the text-books which have of 

late appeared, and even in articles by some 
of the most renowned chemists, the verb ' to 
take ' is frequently used in a way that is 
very annoying to teachers who are endeav- 
oring to train students in brevity and ex- 
actness of expression. Pages could be filled 
with examples of bad style and verbo-
sity that ill-accord with the clearness and 
brevity that are desirable, and that are 
supposed to characterize scientific litera- 
ture. A few quotations from recent text- 
books will suffice to illustrate this particu- 
lar case-that of indiscriminate ' taking.' 

'' Take a cylindrical porous jar, such as 
is used in a galvanic battery, close the open 
end, etc." 

I t  were better to say, " close the end of a 
cylindrical porous jar, such as is used, etc." 

Another example : "Take two flasks and 
connect them." 

Better-" Connect two flasks," etc. 
Another : "The method of experimenting 

adopted by Graham was to take a bottle or 
jar with a neck contracted somewhat and 
fill i t  to within half an inch of the top with 
the solution of the salt to be investigated." 

Better-" The method . . . was to fill a 
bottle or jar with a somewhat contracted 
neck to within half an inch," etc. 

Another : " If we take an iron tube closed 
a t  one end and connected a t  the other with 
a Sprengel pump and exhaust i t  com-
pletely." 

This awkward form of diction often ex- 
cites mirth in the class-room, as it gives 
unusual opportunities for double meanings. 

"Take a pound of sugar and an  equal 
weight of sulfuric acid." This would be a 
severe dose, even for a trained scientist. 

The following is from a recent text-book: 
" Take a lump of chalk or sandstone, some 
very dry sand, a glass of water and a glass 
of treacle. " 

This might do for a bill of fare in a 
Chinese restaurant, but i t  is out of place in 
a scientific book. 

" Take some white arsenic."-" Take a 
sedlitz powder,"-are the singular directions 
which preface two experiments in a book 
recently published by the Society for Pro- 
motion of Christian Knowledge in London. 

I f  editors and teachers will pay more at- 
tention to this awkward use of the word 
' take ' they will incur the gratitude of a 
patiently suffering public. 

PETER T. AUSTEN. 
POLYTECHNIC OF BROOKLTX.ISSTITUTE 

SCIEELTTIFICLITERATURE. 

The Life of Richard Oweiz. By his grandson, 
the REV. RICHARD OWEN,M. A. With 
the scientific portions revised by C. 
DAVIES SHERBORN. Also an  essay on 
Owen's position in anatomical science. 
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By the RIGHTHON.T. H. HUXLEY,F. 
R. S. Portraits and illustrations. I n  
two volumes. New York, D. Appleton 
& Co. 1894. Pp. 409, 393. $7.50. 
The life of the great English comparative 

anatomist as told ,in these volumes was in 
many respects an ideal one. It is the old 
story of a self-made man, who, without the 
advantages of good preparatory schools, or 
of the university life a t  Cambridge or Ox- 
ford, by his own native ability and industry, 
as well as by his kindly disposition and social 
tact, rose to the highest scientific position in 
Great Britain, came to be the friend of some 
of England's leading statesmen, of her great- 
est poets and novelists ; the recipient of 
marked favors from the Queen; living to 
see the completion of the magnificent na-
tural history museum a t  South Kensington 
planned by himself, and dying a t  the great 
age of eighty-eight years, during sixty of 
which he published the long series of mono- 
graphs and general works which form his 
most enduring monument. 

This biography, as prepared by his grand- 
son largely from Owen's letters and diary 
and those of his wife, even if i t  includes 
what may be thought to be many trivial 
details, gives what seems to us to be a most 
attractive and life-like sketch of the man. 
We see Owen, not only in his study a t  the 
College of Surgeons and afterwards a t  the 
British Museum, but also a t  his home in the 
little rambling thatched cottage in Rich- 
mond Park, presented him by the Queen. 
W e  also catch glimpses of his club life, of 
his success as an administrator, as a lec- 
turer, as a literateur; we are given evi- 
dences of his fondness for art and music 
and the drama, as well as poetry, and ac- 
counts of his journeys over the continent 
and up the Nile. 

It is a record not of a scientific recluse, 
but of one who had many outside interests, 
and who lived in touch with the best minds 
and the best thought of his time. 

Richard Owen was born in 1804 a t  Lan- 
caster, the son of a merchant. After leaving 
the grammar school, he was when sixteen 
apprenticed to a surgeon, and when twenty 
matriculated a t  Edinburgh University as a 
medical student. Six years after he becanze 
prosector to Dr. Abernethy in London and 
assistant curator of the Hunterian Collection 
a t  the College of Surgeons, and in 1856 was 
appointed superintendent of the Natural 
History collections of the British Museum, 
a position created for him and which he held 
until shortly before his death. 

His first pape' was published in 1830, 
and two years later his famous memoir on 
the pearly nautilus. This a t  once gave 
him a national and continental reputation 
as a comparative anatomist of the first rank. 
Huxley makes the generous claim, in 
referring to the work, that there is 
nothing better in Cuvierls ' MBmoires sur les 
Mollusques,' and he adds: ( (  Certainly in the 
sixty years that have elapsed since the 
publication of this remarkable monograph, 
i t  has not been excelled, and that is a good 
deal to say with Miiller7s ' Myxinoid Fishes ' 
for a competitor." Owen's last work (the 
list of the entire series of articles, mono- 
graphs and general works embracing 647 
titles) appeared in 1889. What  a record ! 
Sixty years of almost uninterrupted health, 
of unexampled productiveness, of accurate, 
painstaking, honest labor. 

Owen's place in biological science, a 
science which has widened and deepened 
so immeasurably since the date of publica- 
tion of his first great work in 1832, is not 
altogether easy to determine, but the task 
is much lightened by the appreciative and 
magnanimous essay by Professor Huxley on 
Owen's position in Anatomical Science, 
placed a t  the end of the biography. 

Owen was called by some of his contem- 
poraries ' the British Cuvier,' and this fairly 
well expresses his position. He may be said 
to have lived in the interregnum between 
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the age of Oken, St. Hilaire and Cuvier, and 
the age of the modern scl~ool of morpholo- 
gist's. H e  made no special contributions to 
comparative embryology ; he was guiltless 
of llistology ancl of microscopic techniclnc. 
His  ideas and lines of thought and work 
were a fusion of Okenisnl ancl of tllc 
doctrine of corrclation of organs taught 

the ' Vestiges of Creation.' " Owen remarks 
concerning the arrangement of the nelr- mu- 
seum : ''TTTitll regard to birds, I must say 
that  not only woulcl I esllibit every species, 
but I see clearly, in the prescilt plan of na- 
tural history philosophy, tliat we shall be 
compelled to exhibit varieties also. . . . . 
As to sllo<-ing you the varieties of those 

by Cnvier, \\-it11 pcrliaps n slight i n f ~ ~ s -species, or any of tllosc pllenonlcna that 
ion of tllc transformationist sellool of 
France. Like some of the fossil forms 
wliicll he restored wit11 masterly skill -
ancl pl~ilosophie insight, he was in a sense 
a syntllctic or propllctic type of naturalist. 
For example, Ile declined when asked to at- 
tack the ' Vestiges of Creation ', rat'ller 
sympathizing wit11 the 17ie~vs put forth in 
tliat book; bnt also objectccl to become a 
loyal disciple of his friend, Darwin. I Ie  
partially acceptcil t,lle general doctrine of 
evolution ;but though his ~ i e w s  were vague 
and unformed, like many others perllaps in  
t'lle period between 1850 and 1870, he prob- 
ably felt that Natural Selection was not a 
sole, efficient cause, though believing in the 
orderly evolution of life by second~ry law, 

TVe find in this life no statement from 
O\ren7s own letters orjounlals regarding liis 
attitude to the doctrine of natural selection. 
Either Ile was late in life somewllat indiffer- 
ent., or llc was gnardcd in speaking or n-rit- 
ing of the matter. Certainly there are no 
gro~uldsfor the statement sometimes made 
that hc' showed outright ' ho~ti l i t~y' to Dar- 
winism, unless his Atllenznm article be re- 
garded as sncll. I n  Oweil's evidence before 
Mr. Gregory's comrnittee regarding the rc- 
moval of the Natural History Collection to 
South I<ensington his biographer tells ns : 
((O~venmacle some interesting remarks con- 
cerning Dar~vin's ~r-ork on tlle 'Origin of 
Species,' just pu~blishecl, wllicll helps to 
strengthen the impression that he was a t  
first much taken with the new views, ancl felt 
the same frienclliness toward tliem as lie llacl 
previously shown to the views expressed in 

would aid one in getting a t  the mystery of 
mysteries, the origin of species, our space 
does not permit ;" ancl again he replies to 
a qncstion of tllc ellairman : ''I must say 
t'llat tlle number of ii~tellect~ual indi\ridnals 
interested in tllc gwat question \vllicll i s  
mootccl in Mr. Darwin's book is far beyoncl 
tlle small class expressly concerned in sci- 
entific r e ~ e a r c l l . ~  

Owen's controversial papers, as well as his 
statements of scientific belief, were a t  times 
vagnc and a gmin oracular, ancl were prc- 
scntccl in a labored style, quite different from 
that  of his letters and popular lectures, or 
even his worli on Archetypes,.the style of 
n-hie11 llas been cllaractcrized as 'clear ancl 
forcible.' Darwin in  the well kno~vn refer-
ence to Owen's views in the Eistorical 
Sketch prefacing t,he sixth eclitiov of the 
01-igin of Species was, llc sags, 'cornplctcly 
cleccirecl' by snch expressions as  ' the con- 
tinuous operation of creative power,' and he 
was apparently unable to determine what 
his real opinions were, ancl was evidently 
piqued and c1isal)pointcd that the great an- 
atomist, his old scientific friend of ~naily 
years, dicl not accept the doctrine of natural 
selection. On p.  01 his biographer states : 
'LI f  not 'deacl against' tlle theory of natural 
selection, Owen at  first looked askance a t  it ,  
preferring .the idea of tlie great selleine of 
Nature which lle liad lliinself advanced. 
He was of tlie opinion that tllc operation of 
external infinences ant1 the resulting 'con- 
test of existence ' lead to certain species be- 
coming extinct. Thus it came abont, he 
supposed, tlrat, like the dbclo in recent times, 



the clinornis and otlier gigantic birds had 
disappeared. Bnt lie never, so far as can be 
ascertainecl, expressed a definite opinion on 
Darwinism." 

It is well enough at this day, when tlie 
scientific world is of one mind as r e g ~ r d s  
the truth of the e~~olut ion theory, to ascribe 
indifferenec and even 'Iiostility ' to Owen, 
but we fail to  see that tlris is quite just. 
For Onrell, so far from attaclcing or mini- 
mizing the new plan of evolution invokcd by 
Darwin, -was even said by the editor of the -
'Lonclon Revie~v,' as Dar~vin tells us, in liis 
own words, to llave ( promulgated tllc theory 
of nat,ural selection before I liacl done so.' 

So strong a Darwinian as tlie acute and 
clear-headed Gray states, more fully and 
satisfactorily perl~aps than Darwin, thc posi- 
tion of O ~ e n .  I n  his 'Darwinians ' Dr. 
As% Gray, ~vho,  w-iting in ISGO, frankly 
confesses : TTTe are not disposed nor pre- 
pared to take sides for or against the new 
hjpothesis," and yet who by his own studies 
and mental tendencies was 'not nrllolly 1111-
prepared for it,' thus humorously refers to 
Owen's views, published before the appear- 
ance of Darwin's book, '(KOM-and then we 
enco~mtered a selltence, like Prof. Owen's 
a x i o m  of the continnous operation of tlie 
ordained becoming of living things,' ~vhich 
hanntecl us 1il;e an apparition. For, clim as 
our conception must ,needs be as to ~vllat 
sue11 oracular and grandiloquent pllrascs 
might really mean, we feel conficlcnt that 
they presaged no good to olcl beliefs " (11. 
SS). Further on he writes : ''Owen him- 
self is apparently in trav:cil with some trans- 
mutation theory of his 0~1~11conceiving, 
a~liichmay yet see tlle ligllt', altllougll Dar- 
win's came first to tllc birth. . . . . In-
deed to turn the point of n pungent simile 
directed against Darn-in-the cliffercnce bc- 
tween tlie Darwinian ancl the Oweninn hypo- 
theses may, after all, be only that between 
homrropatl~ic and llcroic closes of tlie same 
drug " (p. 102). Again, i11 lSi3, lie writes : 
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('Owen still earlier signified liis adliesion to 
the doctrine of derivation in son~c form, but 
apparently upon general, specnlatire 
groui~ils;for he repudiatecl natnral selection, 
and offered no other natnral solution of tlic 
mystcry of the orderly incoming of cognate 
forms." 

Finally we may qnote from a letter of 
Darwin's (Life ii. p. 3SS), written in 1862 
to Sir Charles Lycll : I was nssweil 
tliat Owen in liis lectures tliis spring ad- 
rancecl as a new idea that v-ingless birds had 
lost their wings by disuse, also tliat mag- 
pies stolc spoons, kc., from a remnant of 
some instinct likc tliat of tlie Bower bird, 
rvhieli ornaments its playing passage witli 
pretty feathers. Indeed, I am told tliat he 
llintecl plainly that all birds are descended 
from one. 

From all that lias been said i t  11~onlc1 seen1 
to follow, from a perusal of these scatterecl 
fragments, tliat Owen n-as an erolntionist 
s o m e ~ l ~ a t  scllool; that of the Lamarclcian 
lie was not a Darwinian as such, not being 
fully persuaded of the adequacy of natural 
selection as the sole cause of a11 erolntion. 
To this class certainly belong some natural- 
ists and pl~ilosopliers of tllc present day. 
.But i t  should be added that Owen, in the 
latter part of his life, clicl not nsc tlie hy- 
pothesis or theory as a ~~rorking one, as did 
some of t l ~ c  elder naturalists of his own 
period, as Lycll, TTTymau, Leicly, etc. H e  
.n-as fifQ-five years olcl n.licn the 'Origin of 
Species' appeared, and either was not t,hen 
prone to specnlation, or hacl little leisure 
for it. 

It must be pantecl tliat Owen, clear- 
lieadcd and sagacious as lle was, did not rise 
to tllc plane of that high pal i t 'y  of genius 
wliicll opens up new lines of inrcstiga-
tion. His was not an epocll-making milid 
of tllc quality of Lnmarck or Darwin, in  
tllc ficlcl of evolution, nor of lliiller, Von 
Baer, Ratlike, ancl Hnxley, tlle founders of 
modern morphology ; nor of ICoelliker or 



Leydig, the founders of modcrn l~istology. 
H e  was a closct naturalist, made no collec-
tions with his own hancls, was not a ficlcl 
paleontologist ; and llis t r a ~ c l s  wcre rather 
for llcaltll and rccrcation than for stucly or 
exploration. Tllc ~ a s t  collections 1-hich 
poured in upon him from South America, 
Australia ancl Kenr Zealand, as well as 
froin his own land, occupied llis working 
hours and energics dccaclc after clccadc, 
until the passing years loft him strancled on 
tllc shorcs of a world of iclcas and modcs of 
cookiilg now subsicling beneath tho incom- 
ing flood of moclern mctllocls ancl t.lleories. 

And yet, his pl~ilosopl~ic grasp ancl sug- 
gcstire mind exhibitecl in llis trcatinent 
of tlle subject of partl~enogcncsis, in liis 
essay on the snbjcct which appearcd in 1849, 
ancl in which he has, as  IInxley states, an- 
ticipated the theory of gcrm-plasm of 
Wcismann, are qualities of gcnius, and 
p row 11-hat 1lc might llave producecl, had 
he received any training along the lincs of 
embryology and cell-doctrines. 

"On-en, in fact," says Huxlcy, "got no 
further to~varcls tlle solution of this wonclcr- 
ful and clifficnlt problem than Morren ancl 
others llacl clone bcfore him. But i t  is a11 
interesting circumstance that tlle leading 
idea of 'Parthcnogenesis,' namcly, that ses- 
less proliferation is, in somc way, depend- 
ent upon tllc prcscnce in the prolifying rc-
gion, of relatively unaltered clcscc~lclants of 
tllc primary ilnpregnatecl cmbqo cell (A + 
B) is at  tlle bottom of most of t l ~ c  attcmpts 
~ ~ h i c hliavc recently been'maclc to deal with 
the question. The tlleorg of tlle continuity 
of germ-plasm of TTTeismann, for example, 
is practically tlle same .as Owen's, if we 
omit from tlle latter the notion that the en- 
do~vment with ' spermatic force ' is the in- 
clispensable condition of proliferation." 

On-cn's greatest ~vorks, tllose of most last- 
ing valnc, in vertebrate zoSlogy were, as  
pointed out by Huxlcy, besides llis inenloir 
on the anatomy of Rautilus, llis work on 

Oclontograpl~y,his papers on the anthropoid 
apes, on tho aye-aye, on &Ionotremes, and on 
Marsupials, as  wcll as on Apteryx, the p e a t  
auk, tllc Dodo, and Dinornis, as wcll as Lcpi- 
(losiren, nrhilc chief among his essays on 
fossil mammals wcrc those on &Iyloclo~~, Me-
.gatllcrium, Glyptodon, ctc. H c  also pro- 
posed tllc orders of Thcriodonta (Anomo- 
clontia) , Dinosauria, and Ptcrosauria, ancl 
as early as 1839, as Zittel states, "hc  began 
his long scrics of f~~iidamcntal works which 
continued to appear for half a century, and 
which laid the fo~mdation for all later re- 
searclles on fossil reptiles." H e  also revised 
tlle classification of tlle Ungulates, llis divi- 
sions of odd and even-tocd Ungulates being 
\veil founcled and generally accepted. 

Unlike Cnvicr and othcrs, Owcn labored 
without tlle aid of trained assistants ; he  
clid llis own work unassisted. And here 
arises tllc qucstion horn far he was indebted 
-to Cuvier for llis inctllocls of work. I t  is 
gencrally supposecl and stated that Owen 
studiecl in Paris nndcr Cuvicr, ancl that 
" Cnvicr ancl llis collcctio~ls nlacle a great 
impression on Owen, and garc a clircction 
to his aftcr stuclics of fossil remains." But 
his biographer explicitly states that he only 
niacle a bricf visit to Cnricr in July, 1831, 
and givcs us the following account of 11% in- 
tercoursc x-it11 tlle great Frencll anatomist : 
"His rough cliary, which he kept during llis 
stay at Paris, scldom mentions the fossil 
vcrtcbrate collection, and sllows that llis 
interviews with Baron Cuvier were for the 
most part of a purely social character. It 
notes, for example, that he attcnclecl pretty 
regularly Cnvicr's soirhes, held on Saturday 
cvcnings, and that 1lc e~ljoyecl tlle music. 
TTTith the cliary agree llis letters. Both de- 
vote page after page to the sights and amuse- 
ments of Paris. Owen, in fact, seems to 
have regarded this stay a t  Paris as an  ex- 
ceedingly pleasant and entertaining holiday. 
A t  the same timc it is impossible to form a 
just estimatc of On-en's 1%-ork ~vitholit tak- 



ing the labors of Cnvicr into account. Al-
though Owen stands on grouncl wllolly llis 
onm, lle n-as e ~ e r  m-illing to acknonrleclgc 
the debt which he on~ecl to Curicr." 

Tllc name of Owen will ever be associated 
with those of Oken, Goethe, Spix, and Carus, 
or the scllool of transcendental anatomy. 
Tlle discussion by Huxlcy of On-en's work on 
the archetype of the vertebrate skeleton is 
handlccl in his peculiarly trenchant ancl 
clear-minclecl way, ancl yet his criticisms are 
genial, just and broad. It should be re-
membered that On~en's work ' On tllc Arehe- 
type and Homologies of the TTcrtebmtc 
Skeleton ' appeared in 1848, over ten years 
before the appearance of the 'Origin of 
Species,' and at  a period 1~~11en many minds 
in the scientific world \\*ere tinged more or 
less deeply with the spirit of the German 
ancl French transcendental scllool of an-
atomy. As Huxley eloqncntly expresses i t ,  
"The ablest of ns is ncllild of his time, profit- 
ing by one set of its influences, limited by 
another. I t  was Owen's limitation that he 
occnpiecl llirnself with speculations about the 
'Archetype ' some time before the worlr of 
the  embryologists be'gan to be apprcciatecl 
in this country. I t  llacl not yet come to be 
understood that, after the publication of the 
investigations of Rathke, Xeichert, Rcrnnk, 
~TTogtand others, the tjcnzrc of tllc great cause 
of tllc morpology of the sl~clcton was re-
moved from tllc court of comparative an- 
atomy to that  of c m b i y ~ l o g y . ~E e  then 
adds : L C  I t  would be a great mistake, how- 
evel:, to conclude that Onrcn's labours in tlle 
field of morphology mere lost, because they 
11ave yielded little fruit of tllc kind lle 
looked for. On the contrary, they not only 
did a great (leal of gooil by awakening at- 
.tention to tlle lligllcr problems of morphol- 
ogy in  this co~untry ; but they were of much 
service in clarifying and improving anato- 
mical nomcnclatnre, especially in respect of 
the vertebral region." ' 

As regarils tllc vertebrate theory of the 
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skull, perhaps tlle last word has not been 
saicl, if traces of vertebrz still, as is allegcil, 
appear in certain of the sharks. 

If Huxley by llis destructive criticism lias 
clestroyed, or secmecl to llave clestroycd this 
theory, the ghost is apparently not nlllolly 
laid. Tllc more ideal constrncti\rc, German 
minds, as Gegenbaur and others, claim that 
the adult skull is in a degree segmented, as  
erinnccl by the serial arrangement of tho 
nerves, as well as of the brancllial arelles. 
Though TTTiedershcirn states:% that the at- 
tempt to explain the aclnlt skull as a series 
of vertebra: fails completely," adding, ( '  it is 
a case of protovertebrn: only," he says in a 
foot-note that  Xosenberg has, howcvcr, 
shown that in a shark ( C<trcllclricts glaziclts); 
'(the portion of the cranium lying between 
the exit of tlle vagus and the vertebral col- 
umn is clearly composccl of tllrcc \rcrtebrce." 
Gaclow finds four vertebrce in embryos of 
Carcl~arias, ~vhile  Sagemell1 has found n 
somcwliat similar modification in Ganoids. 
I t  nrould seem that the segmentation of tllc 
llead observed in the embryo of vertebrates, 
and probably inherited from their vcrmian 
ancestors, lias beell obliterated in tllc adults 
by adaptation, but that traces may have 
survived in certain sharks and Ganoids. 

Finally, it must be concedecl that though 
i t  is the fashion of tlle younger IIICII t o  
cllamcterizc Owen as n comparative anato- 
mist of tllc olcl scllool, ancl now quite over- 
s h a d o ~ ~ e dby tllc scientific leaders of the 
present generation, the killclly and ilis-
criminating jndgihent of the great English 
anatomist and essayist me llarc just quoted, 
,yill undoubteclly be sustained by many 
coming generations. On7en1s place in na- 
.turn1 science, in inany respects an unique 
one, rill be among the greatest anatomists 
of the first half of our century. His name 
will bridge over Curicr,the gap .bct~~*ccn 
and the embryologists and ~l~orpllologists 

Elements of the  Colnpnrntivc Anatomy of Verte-
brates, p. 56. 



of the seconcl half of tllc nineteenth cen-
tu1.3'. 

A. S. PACKARD. 
BROTT-NUPTIVERSITT. 

neat ;Ligltt ;Elenzcntary Text-Books, Tileoreti- 
eal cincl Prcictieal j o y  Scltools wncl Colleges : 
By R.  T. GLAZEBROOK. 12 mo., about 
220 pages each. New Tork, hIacinillan 
S; Co. Price $1.00. 
These are rcccnt volumes in tlle scrics of 

Cambridge Natural Science &Iannals. 
All Amcrican physicists are familiar with 

tlie previous excellent procl~~atsof Mr. 
Glazebrook's pen i11 the line of text-books 
for laboratory and class-room, and will bc 
interested in this now series ~v1;icli is in- 
tenclcd to fill a place quite different from 
that for which llis previous works were pre- 
pared. Tllcy are less extensire and more 
elementary. According to the author, they 
represent what 11as for some time consti- 
tuted a practical conrsc for medical stuclents 
in the Cavcndisll laboratory. There llas 
been much discussion, and tllere will con- 
tinue to be mncll discussion for some time 
to come, a s  to the proper scqncncc of labor- 
atory, text-book and lecture instruction in 
eleinentary pliysics. 111the Cavcilclish lab- 
oratory the system adopted for this course, 
a t  least, seems to be that tho instructor 
first presents a portion of tlle subject in  the 
form of a lecture in which lle illustmtcs, by 
the use of simple apparatus, and explains 
the theory of the experiments, deriving 
principles and numerical results, as  far as 
possible, from tllc results of cxperimeilts 
actually performed. The mcmbcrs of tllc 
class tllcn make tllc experiments, singly or 
in pairs, or occasioilally in large groups, 
using the same, or similar, apparatus. 
The volumes contain descriptions of expcri- 
ments and also theoretical piinciples and 
deductions, so that they constitute a t  once 
text-book ancl laboratory hand-book. A t  
intervals tllrougllout the work there will 
be found well selectecl collections of prob- 

lems and examples, ancl a good set of ex- 
amination questions a t  t'lle end. The ap- 
paratus describecl is nsnally simple, and 
most of it coulcl bc made ~ ~ i t l l  simple ma- 
terials by onc llaving some tecllnical skill 
of the right sort. 

It is llardly necessary to say that  the the- 
oretical discussions and presentation of prin- 
ciples are, for the most part, clear and clean 
as far as they go. 

I n  the ' Hcat,' the first cllaptcr has to clo 
wit11 its nature, and its relatioil to work or 
energy is concisely but clearly stated. I n  
the sccond cllapler the treatment of temper- 
ature and its measnremcnt is nnnsually 
satisfactory, considering the limitations to 
~vhicll tlie n~hole work is subjected. It is to 
be regretted, howcrcr, that there is no mcn- 
tion of t'lic hyclrogcn scale, since so many of 
the most important temperature mcasure- 
incnts non- dcpencl upon it. Calorimetry is 
cliscusscd quite thoroughly, with many prac- 
tical illnstrations, and in the chapters dc- 
votccl to cxpznsion several neat suggestions 
as to mctllocls will bc founcl. I n  the refer- 
ence to the necessity for ' compensating ' tlle 
effect of temperature on tho balance wheel 
of a ~ ~ a t c l l ,i t  is erroneous1y implied that  the 
principal reason for this grows out of the 
change in the dimensions, and consequently 
lnoiucnt of inertia of tlic wheel due to change 
in temperature, ~vhilc, as a matter of fact, 
i t  is the tcmpcrntnrc cllange of the modulus 
of elasticity of the ' hair ' or balance spring 
wllicll inal;es nearly all trlle trouble. Tlle 
volume ends with ,z brief but goocl chapter 
on the mccllanical equivalent of llcat. 

I n  tllc volumc on ( Light,' the geometrical 
treatment is used exclusively. There is a 
single brief refcre~lce to the pllysical nature 
of light, ~vliicli is so thoroughly discussed 
in tllc autllor's rolnme on ' Physical Optics ' 
published some years ago, but in the book 
under eonsicleratio~l tho rectilinear propa- 
gation of a ( m y  ' is assumed and made the 
basis of the whole discussion. The chapters 


