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fessor Sumner's little book, tlie absence of 
duties, betn-een social classes ; the problems of 
charity, te~nperance,  itnd all tile varied aspects 
of moral reforln. S o n , ,  between these practi- 
cal applications of ethics a161 tile boolis on 
ctliical theory tlicre lies an rtnblidgetl chasiii. 
Tlie lnaxim of ICant gets a m l ~ l e  i1lnstr:~tion: 
" Ideas n-ithout corltel~t :Ire empty ; obserra-
tion witllo~lt ideas i i  bliilcl. " n'lien sociolo-
gists approach any t l i e o g  of morals, t h q  
exliibit :~nallnost ludicrous iguorance, as nlien 
l'rofessor Sumner interprets sympathy in the 
qpirit of unconscious 1Iobbism. \TT1lcli, on 
the other hand, a stuclent of the metaphysics 
of morals approaches a i~robleiii of practical 
conduct, he is  ap t  to  fiacl liis lan- uiimcai~ing. 
I I r re ,  then, i t  moult1 seen], is ail opporti~nity 
for what may be fair11 callcd inclilctive ethics. 
I t  is  not the  methocl \~liicl1 commonlj. claims 
this n:liiie, ancl which simply means the excln- 
sion of any e ~ o l n t i o n  of perso11:llity ; i t  is 
the construction of a theory of ethics from an 
examination of the facts of social life, the  
tlatn of' pl~i lanthrol~y,  the testimony of ideal 
aiins, tile characteristics of' inornl personalities. 
This  mould be a method of etliics nrl-iich moulil 
be coi~staiitly close to life, and mllich woulil 
gather up the real issues of conduct into their 
higher significance and tendency. 

Ity 1)r. Sternbe1.g. BIagniii9s account of t l i ~  
morphology ant1 the phjsiology of thc bacte- 
ria, coveriilg one liuntlred ant1 fifty-two pagcs, 
is ~ r e s e r r e d  intact.  T h e  rest of the oltler 
book is omitted ; and i n  i ts  placc. we 1i:tve 
four .parts '  ~vri t tcn by D r .  Sternlierg, ancl (]is- 
cnssinq respecti1 ely, ' Teclinolapy,' .Get,mi-
cicles and antiseptics,' ' Bacteria in infectious 
diseases,' ancl ' llacteria in surgical lcsions.' 
These, talien together, nlake up more than onc- 
half the booIi. 

Of AIagnin's norli  i t  is not needful to s1)c:ik. 
I I is  book is familiar. 7Ve inay tnra,  theli. t o  
the parts pleparecl expressly by the  A~neiicait  
author. Under ' Teclinolog~' me have a suc-
cinct i)ut clear ncconnt of tlie r:irious metllotls 
of collection, of cnltiration, of staining nntl 
of photographing the bacteria, and of the ut- 
tenaation of virus. Of most of thein the  :~iltiior 
spealrs from experience ; ant1 this cliaplcr \\ 111 
lie of the ritlnost value t o  the student and t h ~  
in res t~ga tor .  Of course, in  a subject like this,  
intricate and refined to the last degree, actual 
personal guidance is essential, or,  a t  least, 
highly desirable ; ancl n e  heliere that  l l r .  
Sternberg has given enough of the technology 
to help, but not enough t o  harm, the stitdent. 

Under the hencl of ' Pliotograpliy ' (11. 104)  
the a ~ i t h o r  says, -

Fnixcrs  G. P c a ~ i o ~ ~ u .  " I t  is but fair to say that  satisfactory results can 

Bacferin. By Dr. ANTOINNXAGNIXitnd GEORGE 
>I. STEBNSEILG,bf.L)., F.1t.RI.S. S e w  Tork,  
TVoocl, 1568. 19+11+404 l)., 12 pl., illnstr. So. 
Trrrs portly ancl lianclsome volume will be 

read r i t h  interest by all \rlio have followed the 
painstaliing ant1 thoroogli work of D r .  Mtern- 
berg cluring the kist three or  f o m  years. T o  
him Ibelongs the credit not only of Iiaving trans- 
lated ancl prtblished, i11 1580, 3Iagnin's nsef~tl 
book on tlie bacteria, hut of having applied 
himself mith tireless clevotion ant1 very co~lsitl- 
erable success t o  the actual work of laborious 
researches , often macle nnder cliscouraging cir- 
comstances, and mith little genuine syml~atliy 
from his fellow-co~ultr~-nien. D r .  Sternberg is 
a t  the llead of the American school of ~~orI11ng 
bacteriologists, if, indeed, he is not i ts  o n l ~  
member ; so that  any work conling from his 
practised hmid should meet svith a 11em:ty mel- 
come. 

The  present volume, wliich might well be 
called a l~andboolc of hacteriologg, is made 
up  partly of AIagnin's older treatise referred 
t o  above, and partly of new ~ i ~ x t e r i a l  supplied 
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only be obtained by the expenditare of a considerable 
amount of time and money, as the work must be done 
with high powers, and tile tecllrlical difficulties to be 
overcome are by no means inconsiderable. The iilus- 
tratiolis in  the present volume may be taken as fair 
samples of what nlay be accomplishetl, and it will be 
foi~ntl easier to criticise these t l~arl  to irnprovc upon 
theln.'' 

T h e  plates are, intleecl, of a11 unusually liigh 
order ; the heliotypes of humna (yellow-fever) 
blooil being solliething remnrliable, alld not 
likely to  be improved npon a t  present. 

Under the hescl of Germicicles nnd antisep- 
tics '  nTe obserre a t  the outset (1). 210) the fol- 
lowi~lg conspicuous finger-post :-

"If it were proven that the illfectious character of 
every liincl of i~ifective m:tterial depended upon the 
presellce of a specific living germ, as has bee11 s l~own 
to be trne in tlie case of certain ltillds of infcctivc 
material, yernlicicle and cZisit:fectn?zt mo111d be synony- 
mous terms. Although this has not been proved, i t  
is a significa~lt fact that all of the disinfectants of 
established value have been sliown by laboratory 
experiments to be potent germicides." 

Nnmerous original experiments are here re-
cordecl ; and the antl.lor agrees mith the other 
~ut l ior i t ies  in  giving little germicide value to 
most coiilrnon disinfectants, and in pointing 
out  the extraordinary efficacy of mercuric bi- 
cl~loride. 



15esiiles a clozeii o r  so of pages d e ~ o t e d  to of a l ~ p l e  j ~ ~ i c e  a, iiot-liaiilg inediuirl, the liv- is  
tlie ~ C l eof the  ' Bacteria ill s~ugicn l  lesions,' ing oryaiiism is untlergoing constant repair, is  
nurl hav i t~g  chiefly a ~netlical interest. the rest el en g,ro\\ ing (in the technical scnsc.) till death 
of the 11ook is  devoted t o  a long ant1 c n r e f ~ ~ l  
treatment of tlic ' Cacteria in iilfectious dis- 
cases, '  and t o  the literature of bacteriology. 
'I'hese and the part oil 'Technology ' include the 
cream of the work. 

A t  the s tar t  the author incidentally draws 
:I subtle cli5tinction. which may or may not he  
geaerally acceptable (1). PR(i) ,  -

"The pract~cal i~esults of etiological shulies, so Par 
~5 the prexeiltioii and cnre of clise,~sc ale colicerned, 
,ire lilceiy to he 1ii11ch greater than tlloke which ha1 e 
been gained by ilic pnthologists;" -

:~clclirig directly in LL toue of liberal conserva- 
tism, n-hich no one can help admiring, especially 
:ts i t  comes from one who is in the advancing 
col~llllll,-

"and if the tiiue ever comeq, as 11ow seerris not 
improbnble, when vve can sny with collfideiice, irifec- 
tions diseases are parasitic diseases, inedicine will 
I i a ~ e  establisl~ed itself upoil a scientific foundation. 
Bnt this generalizatiori, whic i~  some physicians think 
is justified even rlow by the expcrii~ierital evidence 
wi~ichhas been so rapidly accumulating clurilig the 
past decade, would, in the opinion of the writer, be 
premature in the present state of science. Alid for 
the present it seems wiser to encourage ndditiorial 
researches, rather than to attempt to generalize from 
the data at  hand. . . . Those who have had the most 
experience in this difficult field of investigation are 
cominoiilg the most critical and exacting with refer- 
ence to the alleged cliscoveries of others." 

Dr. Sternberg sees clearly enough that  one 
of the most interestiilg theoretical questions in  
this n-hole sul~ject  which remains still unsolvecl 
is, horn does iiioculatioii or vaccination protect? 
or ,  in  his own n-ords, what i s  " the ratioiiale 
of the iinmanity proclucecl by protective inocu- 
lations? . . . R e c o ~ e r y ,  after inoculation with 
attenuated l i rus ,  is more easy to  nnderstancl 
than is the siibsecjuent protection" (p. 241) .  

Lecturers upon the sul~ject  often pass ligl.itly 
ovcr this l~oiilt ,  antl, by a comparison mitli :L 

fermentat~on in a barrel of cicler for example, 
say,  "Aiicl just, a s  a barrel of apple-juice can 
ferment hut once under the same germ, so a 
rnan nsaally has  the small-pox but once ;" tlie 
itlea b e i ~ i g  ii11pliet1, that ,  a s  the alcoholic fer- 
rncnt has eatcn up its food in the I~arrel ,  so the 
l ~ y p o t h ~ t i c a lsmall-pox l ~ l a n t  has talre~l out all 
the a ~ a i l n b l e  food-material fro111 man, its living 
prey. Ynsteui innintains a position like this ; 
w h i l ~  Sternberg denies that it  is a satisfactory 
e s ~ l a n a t i o n ,and brings forn arrl rt lengthy argu- 
ment in opposition, some of the poiuts of nrhicll 
do not seem to us me11 talien. I t  is, Iiowever, 
the  sufficient aud fatal objection to the line of 
thought outlii~ed above, that ,  while tlie barrel 

comes, 311~1 is t l i e r ~ f o r ~  110 fixcd qunntitj  , either 
in  composition or  condition. Dr.  htcrnberg 
would solve the  l)roblern by consiclerinq the 
acquired protection to be a ' tolerance,' a ' i e -
sistnnce' of the  protoplasm to the nelv c'oncii- 
tioil ; e.g. (pp. 248-249), (luring :L 11011-fatal% '  

attacli of onc of the specific diseases. the  
cellular eleineilts in~plicatccl, n-llich (lo not 
succumb t o  tlie destiuctive influence of the 
poison, acquire a tolerance t o  this poi5on." 

This  n ould explain a t e m p o r a r ~  i~ninani ty,  
-would prevent a patient froin 'gil ing ' the 
disease t o  himself over and ovcr again, -but  
woultl not explain a lifelono immunity, since 

9ilelc, aiid perhaps non-toleratlag, non-resisting 
cells are  being coilstanlly plodncptl from the 
olcl ones. T h e  cells nhicall actnally suffered are 
therefore supposed Oy D r .  hteiiibeip t o  - - nc-
quire a toleraiice t o  this l~oison,  which is trans- 
missible to  their progei~y and a h i c h  is  tlic 
reason of tlle e s e m l ~ t i o i ~  of the iiiclivicloal fioni 
fixture attacks of the same disease." 

This  hjpothesis is c e r t a i n l ~  clear, and i t  is  
only befogged by  the author's illustration (? )  
drawn from budding and grafting. 

I n  vie\? of the fact tliat bacteria are  ilom 
believed t o  d o  their .\cork largely by producing 
:t genuine not-liring poison ~vhich affects thr  
living cells, the following is  of interest :-

" The tolerance to r~arcotics -opinm and tobacco 
-and to corrosive poisons - arsenic, which results 
from a gradual increase of dose, rnay be cited a? ail 
example of acquired tolerance by living protoplnsm 
to poisoas which r t t  the outset would have been fatal 
in inuch sinaller closes. 

"The iinniurlity whicll an individual enjoys frorii 
any particular disease must be looited upon as a power 
of resistance possessed by the cellnlar elements of 
those tissues of his body wllicli n~oulrl yield to thc 
influence of the poison in the case of an unprotected 
person." 

T h e  reader must recollect, Iiowever, I-lux- 
ley's discussion of ' aquosity ' ancl ' horologi-
ty, '  and reinember that  in snch sentences as  
the following we are doing little more than for- 
inulatirlg our ignorailce :-

"Tlie resistnrice of living mnttcsr . . . is a property 

depeildi~lgupon vitrtlil y." 


The  question is often raised, Wlicre clo the 
patliogeilic bacteria come from ? Dr.  Stern-
berg says in this connccatio~l, -

'<IF we suppose that  under certain circumstances 
the conditior~s relating to cnvironlnent approach 
those mhich woulrl be fonrid within the body of a 
living ariilr~al, we cml easily understand 1 1 0 ~ ~  a ~nicro- 
orgallism which Ilas adal~tcd itself to these co~iditioris 



may become a patlioqe~iic n~ganism whe~i  1)y any 
chance it is introdnced into tlie circulatioli of such 
an ar~inlal. The cu l t~ue  fluid -blood -and tern-
y e r a t ~ ~ r e  i t  only a question of being favorable, is 
superiority by vital resist,lnce on the one hand, or by 
reproductive activity on the other. 

" That llarniless species of bacteria rllay derclop 
pathogenic properties in the manner indicated seems 
extremely probable; ant1 we should u gwiovi expect 
that  such a result ~ l o u l d  occur in the no re f r eq~~en t ly  
tropics, where tlie elevated temperature and abut]- 
dance of orga~iic pabulum fnrnish the favorable con- 
ditions requirell. 111 this way we may, perhaps, 
explain the origin of epiden~ics of pestilential dis- 
eases, such as yello~v-t18ve1.and cholera. If these 
tliseaqes do not at  the presc,ilt day originate in the 
manner indicated, they, a t  all events, have their 
permanent abiding-place in tropical countries." 

Mnch space is properly devoted to the status 
of science regarding the inclividual diseases, 
and the treatment of thern by the author is 
highly satisfactory. T h e  volume closes with 
an admirable literature of the snbject, for wliich 
all students mill tlianli him. But  in :mother 
erlition he shonltl adcl infor~nat ion a s  to  nhere  
the papers of E. C. Hansel1 can be f'onnd. I t  
wonlcl be better, also, to  give the titles of Ger- 
inan papers thronghout, in the German ; and it  
surely is  a s  needful t o  inention Schwann ancl 
Iciitzing as  Cagniarcl cle Latour, while the failure 
to recorrl the translation of Schiltzei~berger's 
work is a serious omissiou. Aside froin th'se 
and other insig11ific:~nt ancl parclonable crrors, 
the bibliography is  very satisfactory. The  al- 
lpl-labetical arrangement which has been wisely 
acloptecl has one slight disadvantage : we nliss 
the striliing eridence of the growth of the sub- 
ject, which a chronological arrangement such 
as  was employecl in the trans1:rtion of ,\Iagnin's 
book in 1880, and which \ \as  in this resprct 
impressive, gave. 

011 the whole, this boolr is  the most prac- 
ticnl, the most complete, and the most nseful 
which we 1)ossess upoil tlie sobject. I t  is 
both a storellouse of principles and a hancl-
book for the laboratory. I f  a physician or a 
staclei~t, a biologist o r  a pathologist, can h a r e  
but one boolr, this one, becanse of its lucidity of 
style, i ts  cool, cautious tone, i ts  t~reaclth ancl 
yet i ts  co~nprehensiveness, and particularly 
because of i ts  excellent illustrations, is em-
phatically tile one to get.  I t  is dccply lo  be 
regretted that  Dr .  Sternberg cannot be Icept 
busily a t  worlr uncler every favornl~le condition 
a t  the exl)ense of a country to  whose serricc 
his life has been derotcd,  and that  lic is, on 
the contrary, obliged t o  write sentences so 
melanclloly :is these :-

"All  this is ntltnlttecl. ; ~ n d  the experi~nen!, is ill- 
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tion as to the pathogenic rGle of this niicrococcus. 

The writer liad mapped out for himself a series of 

experinients in this direction, and many others relat- 

ing to etiological questiol~s; but circunlstances have 

not bee11 favorable for the prosecution of experimen- 

tal work, and 11e finds himself, ~ o ~ n e w h a t  
reluctar~tly, 

engaged in a review of tlie field, when it ~vould be 

far more to his taste to intrrrc~gate nature by the ex- 

perirnental method, ant1 thus to aid directly ill the 

solution of these interesting problems" (p. 447). 


SCIENTrFIC  LINGUISTICS.  

Interrzationale zeitscl~rij't fLir allgcmeine sprachwis-
sensci~aft.  Herausgegeben von F. T ~ C I I R ~ E R .  
I lef t i .  Leipzig,Rarth,lS84. 16+256p . ,7p l . ,  
illustr. So. 

TI-~ISnew journal appears with a n  excellent 
though only partial list of contributol-s, repre- 
senting vario~is  iiatioils ancl languages. The  
articles may be in German,  l<nglisil, Brench, 
Italian, Lat in,  and,  under exceptional circum- 
stances, ere11 in solne other language ; nncl the 
international cliaracter it  i s  meant to  h a r e  is 
perhaps the best justificatioil for i ts  existence. 
The  editor, D r .  Techmer, privatdocent a t  Leip- 
zig, has  previously p~iblishecl a work on  pho-
netics ; and the most note worth^ article in this 
number is one by him on the same subject. 
Most,  if not all, of the other articles might well 
eilougll hare  been published in already exist- 
ing journals. They  are  all in German,  except 
two in Eriglisll (together occupying sorne 
tn-enty-two pages out of over two h~indrecl ancl 
fifty) and one of about fonr pages in  French. 
T h e  writers are  Po t t  (Einleitung in die all- 
gelneine spracl~~vissenscl~nft)  G ., Techmer, 
R l a l l e r ~  (Sign-language, largely :L reprint),  
Friedrich i\luller, Alas  Mdller ( a  short article 
in German on a Vcclic name mhich he supposes 
to  be identical with our word ' zephyr,' and to 
have been originally a naille for the setting son, 
zephyr meaning the n e s t  wincl a s  coming from 
snnset) , L, hclarn ( I l e  la catkgorie clu genre) ,  
Sayce (The person-endings of' the Inclo-Euro- 
peal1 verb) ,  ancl 13rugrnann. 

Tecilrner has two articles, -one devotecl t o  
the analysis and synthesis of anclible speech : 
the other, to  the transcription of sounds ; both 
r~ccomk~aniedby illustrative figures ant1 tables. 
The  former is  intelltied to  give briefly what is 
k n o r ~ ~ non the subject, ancl to aclcl new cont1,i- 
butions. Tile t rea t~nent  of 3-onrels is  what is 
likely to interest phoneticians iilost i n  this 
latest work 011 the sul~ject ,  especiallj its posi- 
tion x ~ i t h  regnrcl to  the English scliool. Tt must 
occasioil sruprise, not that  the English sjstern 
is rejected, but that  the arguments against 
it  are  so  brief and i~lsoficient; hardly a n j  trodirced naiill) to call attelltior1 to a method, ~ h i c l ~ ,  


carefully applieti, sl~onltl enable ns  to solve the ques- thiilg but  llcll's wo~lc being considrrcd, while 



