
bered, has invited a diplotnatic conference to be lield 
in Washit~gton upon this subject next gear, addressed 
the meeting as follo~r-s: -

" N o w  that the  import;lnt qircsiiorla siibnlitted to our dcliber- 
ationa hiive receircd, aa I hopc, their final solution, and that a n  
agreeinent diie to tile meri t  of the cause 118s been reaciicd, I 
ought, before the convei~tion sep;rratea, to declare that  the gov- 
e rn ine i~ t  ;roil tlic learned tociet ic ,~ of t l ~ c  Cnitcd Statca arc in- 
spired in this inatter, a s  iilrnost a11 nry elnirieirt colleagnes are 
aware, iirtt, \13iih the  necessity of tha clinngc, alrd secoodlg-, and  
more especially, with the dcsil.e of fiivoriirg tlie iirterests of science 
a s  ~ v e l l  a s  tliose of corn~nerce 113' i:inrl and aea. 

011the  orre lianil, the c i ~ i l  day,  as i t  now c s i s t ~ ,  l ~ a ahccnpre.  
aerved; on  the otllcr, for  sciciltific i~rrii coin~nerci:?l reasons of 
high importance, e prirne ini.riiiia11 and a zero of time, :ipplicablo 
to  rill nation*, ha re  b e w  introiluced. 'I'licse decisions open e new 
era,  which will be  more nnli nlorc apprcciatcd, a s  the progress 
of nations, of intcrn;itional relations, and of ~cience,-nhicl i  
knol5.a no  1;itituiie nor  longitude, -shall bring to light, in their 
irssiired devclt,pinent, all the ad~an t t lges  of tlie new sys ten~ .  

"About tell dayB ago thegreat  r:~il~~;ly.collrpilnies of thc United 
States aud C:inaiia, operating 161,UOO lrilornctres of lines, adopted 
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Les organismes vicants de 1 ' ~ i r n o ~ ~ l i k r e .l'ar 31. P 
R l ~ c r ; ~ ~ , c l i e fdu service microgral~hiqae hl'obser. 
vatoire de 3lontsoaris. Paris, G'c~utllzer-Villars, 
1883. 8+310 p. Bo. 

50 mucli that has been rvr i t te~~ tlie sub- on 
ject of the bacteria is merely :t recapitulation 
of what lias alicac1~- been cloue, or a p ~ e s e n t a  
tion of rcsnlts basccl upon iasnfficient observa- 
tions, tliat it is a pleasure to find a woili filled 
nith careful invcstigatioils cariicd out on a11 
r s t c n s i ~ ~ cscale. 

Thc hook bcforc 11s roi~taiils no IICW or 
startling cliscovcries, but rather gives an a1 
lllost mathcmatirai proof' of certnin ge~ierallg 
recci~ecl ideas on tllc clistributioi~ of the 
microbin, and s c l ~ e s  concl~isi\-ely to refute 

tho (+reen~\-ich rn<>ridiiin as  the origin of time. I c o r ~ s c c ~ ~ ~ c n t i ycertain errors n l~ ich  have been ~vidcly ac- 
think that  1 rnag- cxprcss tile hope that  all t l ~ e g o ~ e r i ~ i n e n t s  rcpre. 
serited nt the sul~enr11 conference of the Ueodctic aoaociation v i l l  
accept, 011 the  recoininendatio~i of this confcrence, the inr~itation 
of thc United State0 t o  send dclcgatcb to tlle irlteri~atiollal con- 
gress wllich la to be  held n e s t  year  a t  \Yashii~gton, with the  
efuct of reholving the rluestion of the uniiication of longitudes 
iind of time, and prob:rbiy of proclaiming tho great rcforin na an 
nccomplisi~ed fact." 

The lilode of reclro~~ing time proposetl by tile Geo- 
detic association is s~ibst;rntially to use Gree~irvicli 
mean solar t i~ile with tlle astronomical day. This is, 
perliaps, not absolutely incollsistent ~vitli tlie con-
tinuance of tlie system IIOTT in use in this country, 
of 11sing Greeliwicli ~niuntes  ancl seconds wit11 the 
most conve~liellt hour, -a plan substantially the 
same as that  first l~ropounded by Professor Belljamin 
Peirec at  the very begin~i i~ig  of the agitation for a 
liew system. The geodetic congress assures us, 
that  while there is nothing in~practical in Greenwich 
t i~ne ,  pure ancl simple, tlie ndoption of the time of 
tlle nearest -whole hour from Greenmiell is nhsolutely 
out  of tlie question, b c c a ~ ~ s c  it ~roulcl force people to 
get up and go to becl at  ur~seen~lyor incolivenielit 
Iiours. Indeed, their langnage noultl seem to imply 
that apparent as distillgrrislled frorn illcan time is in]- 
pcratively required. "We do iiot, of course, wish." 
they say, " to  suppress local tirile in common life, for 
that is nece~sarily and absolutely ruled by the nppar-
ent course of the sun: n.e do iiot drcatn of forcing the 
population of certain coulrtries to rise at noon, nor of 
forcing others to cline at  midriiglit." For people ac- 
custonled to regulate their actioirs by the stiilri~tg of 
the church-clock, the change of time is certailily 
something more than a mere t~~rii iny-round of the 
dial of tlie time-piece; mid tlie European populatio~is 
do go by the str iki~ig of bells ruuch Inere t11a11 ours, 
no doubt. Severl.heIess, the coliiing congress Innst 
be impressed by the  eagerness ~ ~ i t l l  our new which 
system lias been almost universnlly adopted, arid even 
forced by the people upon the authorities. I t  is, per- 
haps, not s~lrprising th&t it h a i ~  been the scientific 
men, the tlieo~etical men, wlio have been tlie last to 
judge tlie change to be practicable. 

.,ted. 
cL!l'hc h c t s  lime bceii obtairicd by a rlailg 
analj sis of tlic air talcea in tlic I'arc* de i\lont- 
sollris, licar Paris. For the salce of compari- 
son, air lins also bceil takell from tlic centre of 
thc city, the hospitals, and scwcrs. 

After a brief liisto~ieal sl<ctch of thc subject, 
coincs a descriptioa of the organic and inor- 
ganic pmticlcs nhich llnve bceii clcpositcd fioni 
the air, aacl ~vhic.11 can bc tlistirigaislicd by aid 
of thc microscope. Among thc most intcrcst. 
i ~ i g  of tlie inolganic constituel~ts arc minute 
fragments of'inetcoric iron, which call bc col- 
lcctccl by passing a magnet o\er  tllc dust, 
and of which 31r. Tissaritlicr lias made a 
special study. Fiom arethe organic r ~ o ~ l d  
founcl Icssels and bits of plants, as well as the 
cast-off shells of inf'l~soris and their eggs, as 
pro^ cd by cultiv a t' 1011. 

I n  order to stntly tlic particles s~~spe~icletl in 
tlic nir itself, they must fiist be collectcil by 
aspirating a gir en quantity o\er a tliin g l t t s~  
COT erccl nith glj cerine, and then carefully c s -  
ami~iiug the deposit. The cells thus obtained 
can be rouglily cliviiled, for purposes of classi- 
fication, into four classes :-

1. Grains of starch. 
2. lnert pollen of pl~al~erogams,and the 

zoospoles of nakno~vn algae and cq-ptogams. 
3. Spores of cryptogarns aiicl zoospores 

capable of protlncing a perfectly cletcrrrlinate 
alga, lichen, or other f ~ ~ n g n s .  

4. Entire vegetables, usually ~lnicellular 
plants, ainong which are to be noticed the 
green algae, the coniclia, the yeasts, the d b b ~ i s  
of coi~fervoids, d~atoms, etc. 

Thc starch collies inostlj from the inanu- 
factares, but also from nat l~ml  sources. 

The pollen is never fhantl gerininating in the 
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air,  h o ~ ~ , e v e r  I t  is most lluil~icl this may be. 
:~bundailt i n  spring and summer, ancl almost 
disappears during tllc autumn and  winter. 
Ilaring the  snmmcr i t  cs is ts  t o  the number of 
lYoin f 1.c thoosand t o  t cn  tlioosand in CT cry 
cubic metre of the atmosphere. 

The  spores of tlie cryptoqams and algae 
appear clr~ring the dunlp n ~ o n t h s  of April xiit1 
May, and reach their greatest numbers in tlic 
latter part of June .  They persist cluring the 
summer, and fall off cluring the autumn, to 
becoinc as  rare in  winter as  the pollen. T h e  
number varies from seven thousand in a cubic: 
mctrc i n  L)ccember, t o  thirty-five t l~ousand in 
summer. Fluctuat'ions arc  founcl clel~cnclent 
upon damp or dry m a t h e r ,  the action ofwhich, 
however, cliffcrs with the time of gear. During 
a cold and wet periocl in ninter ,  the sporcs 
sialr to  their miaimurn, wl~i lc  c l ~ ~ r i n g  the clry 
time t l ~ cair is greatly enrichecl, but cliiefly by 
oltl spores. I n  the summer, on the contrary, 
cluring tlamlj claj the froctifications of the 
eryptogams arc crcrywhere clistributccl in a h u ~ l -  
dance. 

"The averrtgc of the spores collected by the aero- 
scope is about fourteen thousand per cubic ~ n e t w .  
These figures are iiot excessive, ant1 it is to be lioped 
that they will settle the contradictoly opiilio~is in 
this regard whicll hare been expressed dul.ing the 
past twenty years. They will go to corifirrn ill their 
ideas the partisans of the germ-theory, and mill sllow 
to tlie few defentlers of sporitaneous gc?neratio~r lrow 
useless it is to invoke the doctrine of Irete~.ogenesis 
to explai11 the appearallce of tlle mucidines in the 
liquitls and on tlie substances fitted to ~ n a i ~ ~ t a i n  their 
life." 

F ~ o m  a n  etiological and Ilygienic point of 
view, i t  docs iiot seein tha t  such c l i~erse  spores, 
int~oclucccl into tlie econony- a t  the rate of 
thirty thousand a clay, or one h~ind~.ecl inillio~l 
tt year, :ire absolntcly iniiocuous. Tlie clevclop- 
ment of soor in  tlie nionths of iiifants a ~ i d  in  
the res1)iratory tract of tlie clj ing shorn t l ~ a t  the 
fungi also belong to parasites ~ e a t l y  to  iiivacle 
the hum:~ii organism when there is presentecl a 
point of feeble resistance. 

T h e  analysis of the air taken from the sew-
ers showed about the same amount of' orga- 
nized material,,witli tlie exception of the a l ~ n o s t  
entire absence oEstarch. 

T h e  remainilcr of the  boolr is clcroted to :L 
stnily of the hacteria piesent in  the air. This  
is the part nliich n-ill naturally be of tlie great- 
cst interest, from the relatioils wllic.11 tlicse 
minute organisms bear to  cliseasc and to the 
processes of putref~xction ancl fermentation. 

Chapter iii. i s  devotee1 to a statement of the 
experiments of Pastenr  ancl others, proving 
coi~clusively llic existence of germs in the air,  

which alone re rcsponsi1)lc for clianges in the 
liquitls into which they h l l ,  ant1 thus set t ing a t  
rest the question of ' spontaneous genelation.' 

The  classification of t l ~ c  bacteria rcceires u 
valuable contribution as  thc result of long a ~ ~ c l  
carefully conciuctecl experiments. T h e  author 
is c o n v i ~ ~ c e d  of the immutability of the spccics, 
but shows that  they arc capable of great  varia- 
tions under cliff'erent conditions, ancl that  with- 
out great  rnatchfi~lness ' species ' can be easily 
multil?liecl. T'lic genera which a re  usually 
recoguizecl, ancl wlliah he acccl~ts ,  are Micro-
coccus, Uactcrium, Uacillas, Vibrio, nncl spi- 
ral BIicrobia. Even  thcse genera cannot a lnays  
be distinguislied apart  with certainty h r  their 
form alone. T h e  cl~aracters  7111ich serve to 
diff'erentiatc them arc briefly a s  follows: Mi- 
crococci ant1 Bacteria ncvcr p~odricc spores, 
Bacilli (10 ; AIicrococci arc  i~nmovable, B:zc- 
teria arc  mo~rablc ; Vibrios and Spirilla have 
a n  undulated or  twisted form. 

Tlie methods of' obtrtining the sports from 
the air, anel thc  sterilization and preparatio~l 
of tile liqnids propcr for their c l c v e l o l ~ ~ ~ i c ~ ~ t ,  
are the subject of the nex t  chapter. 'l'his, a s  
all other parts of tlie ~ ~ o r l r ,  sliows the results 
o f  infinite care ancl paticiicc. Katioi~ak preju- 
dice is, perhaps, the reason why the soliclificcl 
meat-cxtracts and bloocl-serum hare  not beeit 
employed for tlic cuitivation of thc spores. 
But  it i s  perhaps foitunete for the progress 
of science tha t  such prej~clices exist,  as  each 
methoil is  cleve1ol)ed t o  its greatest extent,  and 
the exact  value of the one can be controllecl by 
the  other. Tlic liquid autr i t i \  e material has  
certainly received a nlost tliorotigh trial in  the 
liands of Mr. BIigucl, and tlie results obtainecl 
by its usc are  not t o  be  t l~ rown lightly t o  one 
side. Therc arc  infinite sources of' error lshen 
experimenting with thc ' infinitely small ;' and 
the l ) r ~ m ~ i t i o n s  which have been found ncces- 
sary from thesc cste~~clccl shouldobservations 
caution those observers who h a r e  only limited 
means a t  their command against hasty gener- 
alixation. Onc of the most important safe- 
guards is the proper ' firing ' of the flasks ~vhich 
are t o  receive the culture. Esljerience has 
sho~vn  that  they shoultl be lieated tluliiig Sour 
hours a t  200" C. ; ant1 then,  after har ing bee11 
cliargetl n i t h  the ' bouillon,' tliey shoul(1 stand 
for t n o  months a t  23" C. in a co~ls tan t  tempera-
ture c~pr'arat~is.  A t  the end of that  time those 
which have retained their limpiclitj- a re  rcgard- 
ed a s  sterile, and ready to be sown. 

I n  order to  obtain t l ~ e  number of spores dis- 
tributccl i n  the atmosplierc, equal amo~ui t s  of 
air a re  c1ravc.n over tlicse sterilizecl solotioris, 
and are then allowed to germinate a t  a cons ta~ l t  
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ternper:~.ture oi' 2:" C'. Ei' five or  siu gronps of 
exl)erin~ents are iiiade in  the same c1:ty aild 
place, tlie results a le  almost iclentical, pyo-
liclcd tliat tlie force and direction of the wincl 
arcJ constant, rind, above all, if the air lias not 
lieen p~lrifiecl ) 3 ~raiii or snonr. From tliis, the 
cqunl distribcitioii of spores is  proved, and not 
that ilicy a l e  in so-calletl ' cloods,' as  has bee11 
n~aiiit:lined by  T J  ndall. 

Signs of ger rn i~~a t ionlnay appe:Lr mithiii 
twenty-four hours ; but  it  is  usually ii-om tlie 
secoiid to fourth (lay that  the greatest n ~ u n b e r  
of flasks are alterccl. F rom tliis tirrlc there 
is a rapicl deercase until the thirtieth clay, after 
n~hicli any alteration rarely takes place. Tlie 
gron th is  manifest t o  t l ~ c  unaided eye in three 
diffe~ent  ways :-

J O .  The liquid preser~*es its clearness, but a 
:nore or less ro l~ imino~is  depoiit  occurs a t  tlie 
lower pai t .  

2". Tile liquid is u n i f o ~ m l y  clouclecl a t  filst, 
ant1 then a rei l  arises, 01 :I deposit is  formed. 

3". 'Flie liqnicl I emains tr:~nsparciit ,  brlt little 
isolatecl white clo~ids of silliy 1113 celium appear, 
wliicli call invade the entire fluid. Tliesc are 
iisuallg ftingous growtlis. Innt there arc  serer-  
:~1 filainentous mieiobiu ~vliicli can give rise to  
the same :tppeiLrnnce. 

I n  tlie flasks nliich are  altered hy tliese aerial1 
spores, there iarel j  is perceived tli:~t iianseating 
c:ldaveric odor of intense p n t ~  cfaction, pi o- 
h e e d  b y  inoculating a d iop  of nn te r  fioin a 
sewer o r  e ren  from tlic Seilie. Tlie bactci i :~ 
of the air  are oiily f(1el)le ai~cl snpe~ficial pn- 
trefaclors, ancl rarely cause a ~ ) I . o S O L I ~ ~ L ~ilecoi11-
positioil of the  liquids into nliicli tlley are 
introclucecl. I t  is necessary to  bailis11 fioin 
the mint1 the idea that  I\ e li \  e litelally hcsiegecl 
k)y 01gailisnis a lnnys r c a i l ~  to sow pntrefilctioii 
oil the mucous t ~ a e t  of our economics. 'Flie 
inhabitants of the count1 y, more privilcgecl in  
tlirs respect thail tllc tlwc~llcis in tlie city, l~nrclly 
liitloduc.c into tlicir In i~gs ,  in  tlie course of n 
tiny, otic gcim of p n t ~ i d  f 'e~~ncntat ion.  

'4'11~ degice of altc~:il)ility of tlie nnlritirc 
liquid bli0111cl almnj ,s bc Ialrcl~ illto a c c o n ~ ~ t  in  
c*st)ciimc~nt.s; ant1 IIuiueloIls in\ es t igat io~lsncle  
rnnde on tliis lioii~t.  From tlicsc i t  nl~pcalecl 
that  a n  inf~isioil of 11ayn as tile least susccpti- 
ble of alteration, n hile neutral beef-bonillo~i. 
vi tB the ni((1itioii of oile pel. ceilt of salt ,  15 as  
tlic 111oat so. K o ~ m a lniinc licld a il~itldle plac~c. 
'$llese hail bccn s te~i l izcd hy boiling for t n o  
h o u ~ s  a t  110" C. C'ontlaiy to general expee- 
tatioii, egg-nlh~imcn, ililuted n i t h  ~ ~ v a t c iand 
c,terilized by filtintion t l i~ougll  plaster, v a s  
ibnnd to he alniost as  icsistnnt a s  tlic inf'i~sion 
of' hay. 

111 orrler to  cn1tiv:ite the bacteria in a s tate  of 
purity, a drop of one cnltivation is  transferred 
to  aiiotlier stcrilizcd flask on the point of a 
' fired ' plntinluin ~ ~ e e d l e .  'Flie rlnnger of in- 
feetioil from the air, claring the t i~l ie  tlie flasks 
arc opened to permit tlie transfer, is r e r y  much 
less tliali is  generally snpl)osetl. By computa-
tion, tllc cliances are  onlj as  1 t o  1,500. 

T l i ~results of tlie daily examiiitxtion of the 
air at  Afontsoui is (luring tliree J ears showed 
that  bacteria niid their spores \yere ]nore ahna- 
ilant cluiiilg hot ne:lthcr tlian cool, and weie 
in^ erscly pioportional to  the degree of moist- 
ure. 'l'lie wastlirec.tio11 o r  the ~ ~ i n c l  also of 
consequence, tliat n hicll had t ~ a r e r s e d  Pa l i s  
lxiiig riclier t l~a i i  tliat cor:iilig from over tlie 
comitrj . 

I n  respect to the  seasolis, tlie greatest nnin- 
bcr of germs n e l e  fotui1d dniing the a r~ tumn,  
tlien follon-ccl srlmmer ancl spring, and lastly 
eanie ~ v i n t c ~ . ,  a s  tlie follo\ring table sllows : -

du tn~n i l ,  121 spores per cubic metre of air. 
s l l l l l l e r ,  92 " ' ' ' " L t  , , y:] ' ' 1  I '  " " " 
TVilite,,, 5:j L' ( <  ' 6  '<16 ( i  

Or a ~ n e a nof Sf  " " '' " 

Tlic germs \I hicli t11113 find tlicir n ny into I he 
air a le  either cailied tllere mlieii d ly ,  or a re  
taal~eiiup with fiiie paitieles of water k)y tlic 
TJ inti : the3 ncrei  pass off nit11 tlic i ~ ~ s c n s i b l c  
e \  npo~al ion  of a fluid. A s e ~ i e s  of' i i~gcaious 
esperiineiits wit11 tlie condens:~tions from putre- 
i:~ ing liclnids and snbstanccs 11rol ed the t r ~ l t h  
of tliis as~~ert ioi i .  

The  coiiipnrntive nn:ilysis of the  air taken 
fioin the stieets near tlic centre of Paris  sliomed 
tliat i t  n a s  ilinc or ten times richer i n  schizo- 
plij tcs tlrnn tliat fro111 tlie h1ontsomis P a i k .  

411 icgnrd lo the relation of tlie I~acteria in 
tlie a i l ,  ai~cl the occurrence of e1)iclemics of 
diycnsc. the fact JJ as  ol)ser\ccl, tliat. a t  tlie t i ~ n c  
JJ l ic i~ tlici c TIas a compniative illcrease of 
deaths f'iom ZJ motic diirase. there n a s  a n  nil- 
nciially l i \ ~ g c  iluinl~er of gelills i n  tlic air. ils 
i t  is i inl~ossi i~lc  to  diytingniqh 11a1m- a t  I ) ~ C S C I I ~  

less from palliogcnic* ~ n i c i o i ~ i : ~ ,  nnil a s  the inocn- 
1:ition of ciilt i~rei Sioili :~ t~nos l~ l le l i c  spores gave 
1ie:nlj 11c>gat11 e ~ c s n l t s ,  tlle autlioi wisely clocq 
11ot Iny c lea t  stress upon tliis coincidence. 

' l ' l i c ~  i n t c ~ i o r s  of lionic5 n e l e  next  inncle tlle 
snl>jc,ct of inr estigation. I t  n.as fon i~d ,  that,  
in :I 100111nhicli n as  peifectly still ancl niidis- 
tr11 l ~ e d ,  t l ~ c i  c ~r crc' 27 niicrobia t o  the cubic 
i n e t ~ e ,  ngniiist 9 7  in  the nir ontside. Tlie num- 
ber in tlie same s ince  in the anthor's l a l ~ o ~ n -  
tory \Ins fon~icl to  be 213 in ISSO, 318 in 1881, 
aiid 530 in 1882. 111 an o~dir iary bed-chnmbcr 
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in Paris, rcgarcled as sufficiently clcan, thcrc 
mas found, in the spring of 188% 3,830, and, 
in the winter of 1883, 6,500 ; g i ~ i n ga me:ul of 
5,260 to the cubic metre. A comparison with 
the air of a room used for a study in tlle observ- 
atory at Montsouris showed, for tlie spring of 
1882, 270, ancl, for the mintcr of 1882, 380 ; 
giving a meal1 of 335 to the cubic metre. Fro111 
this it at  once appears that tlle air of the house 
in Paris n.as sixteen times as impure as that at  
Montsouris. The clecrcnse in the numbcr of 
germs froni winter to spring is the reverse of 
what is ohscrred out of cloors, ancl is to be 
attributed to the more thorough rentilation-
during the warm months. 

The same relation was f'oarid in thc air frotn 
hospitals, except that the numbers were very 
much liiglicr ; varying from 4,500 in summer, to 
24,000 in winter, per cubic metre. The micro- 
cocci were fom~cl to be most abu~ldnnt here ; 
every hundred germs furnishing, 011 an average, 
ninety-one against five bactcr~a and four bacilli. 
The inoculation of these, h o ~ e r e r ,  was TF-ith-
out result. 

The air and water from thc sewers gare in- 
teresting results. A cubic metre of the former 
furriisliccl from SO0 to 900 microbes, while a 
litre of water taken at  the point where it was 
dischprgcd gave S0,000,000. I11 this relation 
it was found that a litre of ~ a t c r  condensed 
from the atmosphere held about 900, a litrc of 
1.ain-water 64,000, a litre of the Seine at Rcrcy 
4,S00,000, ~~-ll i le,  after thc rive]. had traversecl 
Paris, a litre was founcl to contai~l 12,800,000. 
Froin this it be unclerstoocl l i o ~ ~ ~  can easily 
stagnant water of a sewer can putrefy, a ~ i d  how 
essential it is that tilere should always be :i 
currelit flowing to prevent this. In the air of 
sewers it is the bacteria proper which ahormcl, 
but they werc mitliout effect when inocnlated 
in animals. 

I n  the orclinary dust of houses it was esti- 
mated, after careful weighing acd colti~ation, 
that each gram contains about 750,000 spores. 
A sufficient nnmhcr of analyses of the soil hare 
not been made as yet, but those made gire an 
average of from 500,000 to 1,000,000 for each 
gram of earth. I n  the deeper la; ers the bacilli 
preponderate over all other forms, wliile on the 
surface the lnicrococci are most abundant. 

Antiseptic substances are last coilsidered ; 
anci these are regarcled as acting in two ways, 
-first hj- destroying the bacteria already in 
activity, and, secondly, by preventing the ger- 
mination of spores. 

Of such substances, oxygenated water (Ii20r) 
was found to be the most powerf~il, then solu- 
tion of corrosive sublimate and nitrate of silver. 

After thesc come a long list of less cflicacious 
ones. The only coinpounds mliich wc.rcl csp:~.. 
ble of clcstroyirig germs in their dry state 1,y 
means of the vapor given off were hrorniue, 
chlorine, hgclrocliloric ancl hyponitric acids. 

Such is n brlef summary of tlie principal 
points touclietl upon in this bool~. I t  is noi 
quite so clearly and concisely written as might 
be mislied ; hut it is a valuable contribution to 
science, and must scrre as a model for any one 
rho unclertakcs ~vork in tliis clirection. A care-

ful ~ e r u s a l  of tlie book itself is certainly to he 
~.ecommcnded to all interested i11 the subjcct. 

-1II;YUR B O O K  NOTICES. 
Ouili~~rn for agricz~ltztral colleges, publicoj '  c?~enzict~y 

and przrate scl~ools, and inclicidual learners. By
N. B. \Vr:u5 ~ E R .New Torlr, Clai E $ Maynard, 
1853. (Practical science series.) 84- 144 p. 24O. 

'1'111s book seems somcn.hat out of place in 
a practical series, inasmuch as it corisists chiefly 
of a colle~tiol~ of clefinitions aiicl brief statc-
mciits of common facts. 

The experimental siclc of the subjcct is 
al~nostholly i~eglcctccl, or, at best, is passccl 
over with brief allusions. To  the student who 
is receiring instruction by lectures, the work 
might he of some service as a partial relief in 
taliing notes, or as a book of rcferciicc, though 
it is too limited in cletail to be of general use 
in tliis clirection; but, as a test-booli in a 
systematic course of instruction in elementary 
clicmistry, it must fall short of the author's 
intention. 

The elcclric liql~tin our 7toiizes. By ROBERTRAN-
31osD. Xew York, Ilrorthinglon, 1884. 12 + 
1SS p., illnstr. 8O. 
TIIISis n spccial pleading for the incandcs- 

cent electric light, cleliverecl bg Mr. IIammond 
in the towns of England as lie tmrellcd, in 
the hope of amalcening the English people to the 
fearful condition of their homes a t  present, on 
account of the harrntbl effects of the proclacts 
of gas consnmption. I n  the opening, Mr. 
Ilamnioncl is very careful to first heat his audi- 
ence ores the gas-burners, then clreneh them 
with the conclensecl steam, and finally sprinlile 
them here and there with little specks of soot. 
After bringing his hearers into this unpleasant 
conclition, a bright, clean, and cool incancles- 
cent electric light is held before their eyes till 
they fillly appreciate its beauties. A short 
return is made to the drenching and warming 
process to make sure of any laggards, and the 
conditio~is of success of an electric-light s-s-
tem are explained. The story is well told 


