
Ing, Dcc. 20, tllc britige w;ls fli~\,erzetl by two trains. 
ndvanci~ig sitlc Ily side fro111 one end, ant1 composecl 
uf twenty locoruotives, :illti orioriglr c:ws loatlcii witlr 
gravel to togetlicr cover boil1 traclis co~ripletely. The 
inde~)c~udcrrtslsan C I) Tvas occnpied or~tircly by cn- 
gines rvl~en the bridge ~ ; t s  f~ i l ly  loailcd. 'l'l~e deflec- 
tion of tlle point C 1111t1cr the test rr-:IS betrvcen six 
: ~ r ~ t lseven inches, being a n  aggregate arising fronl 
Itre yieliling of A 11, tlic coinpressiori of t l ~ e  ton-el, 
;rntl tile deflection of I j  C itself. On tllc rcnroval of 
this loatl, of'tfoubic! the aiitonrit ~rlricll rt,ill [>labably 

TITICquestion, wllicl~, in nly 1:~st report of .Jan. 7, 
w:~r  left una~lswerrcl. -~vlietlirr tlic bacilli fount1 i l l  

the intestines affected wit11 cllolera arc parasites clue 
to cholera alone, -Inay be loolied upon as a~issr-ercii. 

I t  n.;t,q a t  first csceedillgly difiicult, on account of 
the mrying coritlitioi~s uncler wllicll tlic ~~at l~ologica l  
cflanges tool; p1:1ce in intestines affccteil Ily cliolera. 
and on accoililt of' the great riulrlber of l~acteria 
constalltly prpsc?nt i r ~  tl~crii, to find out the 1)nciIlus 

,ever be in~posetl npon the stract1uc3, i l ~ e  britlgc c o ~ ~ l -  proper to tllc tlise:~so. 111niost, cases draih occurred, 
~ ~ l c t e l yrecovered itself. 

Tlre iipl~licatiou of thp c;tntilever ill bridge-build- 
ing ~il:t,v Irc see11 in se\.cir.ai otller instances irl this 
country. So~netinics it lras bet=n usetl to tfiminisll 
!.he ol?cni!rg to bo spanned by a siilgle truss, ant1 
anore frequently i t  lias beell ilitroilncc~d to facilitalc 
blie orcclioil of a britlqe in plnces 1v1le1.e tolupora~.y 
snpporls ill ~nitl-cllannel co11hl be obtained only wit11 
great tlifficillty and espcnsc. A wagon-ljridge at 
Fort Silelling, Minn., f~~l~rrislrc~s all exa~iil?lc of tllc 
forn!er cl:~ss; hut the cantilevers arc recfucetl to sitnple 

not a t  tile lleigllt of tlie c1ioiei.a process, 1)itt dur- 
iiig the period of 1.c.aetion irun~cdi:ltely following, 
i r i  1%-liicllsc~cll irnport:tnt c1l:~nges lake plat.(? in the 
colidition of t l ~ e  intestines nird t,lieir contents, tha t  
if;  is impossible. froxu 811~11 cases alone, l o  gain a clear 
conception of 111~ cliolera process. Or~lywhen oilc: 
lras Itad an to divsect a nilinher of o l~por l t~~ i i t y  un-
complicated c:ises, and to conlparc wit11 tlrenl the 
c:o~~dilionsexhibiteti in persolis when first atiacl~t!d, 
is it l~ossible to gain a correct insight into t,lie patlio- 
iogical coiiditions of cholera. On this :wconnl it 

t r i ~ ~ ~ g r l l a r  sotne tliirly or t h i i ~ ~ - -\\-as always licpt ill view, to use the grentcst ca l~ t io r~  brackets, projec t i~~g 
live fect beyond the faces of two  ndjat:ent ~)iers,  arid 
rcducir~g the span to t\vo Iiilntlred fcet. 'L'lie Cin-
cilinati sontlicrn railnray britlga, over the k 'ent~~cliy 
Iti~ci., 11as three spnlls of tlliee llulidred ant1 scvent)- 
five fcct eaclt. As the gorge wl~icll tliis strilctlire 
crosses is t ~ v o  111u1dretl aiitl srvelrty-fire feet cleel), 
arid c~rdilialy f';llsc-\vorlts nere out of t l ~ e  cluestio~i, 
tllc spans were built out frorn cacli cliff :LS l~rojectilig 
irnsses, al~cliored back to tlie rocl;. By tlie aid of 
one temporary ti~rtber tower 011 e:~cli side, arid tlie 
iron piers, the bridge m:~s thus joiriecl in tlie middle. 
The lover cllorcl connections were then severed at 
threc bandrctl feet from each banli, leaving the nrid- 
dlc sp:m wit11 a cantilever of seventy-fire fect projvct- 
ing f r o ~ n  each of its ends. Here tlie introduction 
.of hinges obviated the ch:~nges of str :~in wliicll ~roii ld 
otherwise be c;111sed by the effcct on tllc tall iron piers 
of changes of temperature. The IIirinchaha bridge, 
across tlle AIississi1)pi liiver, I)etn,een St. Paul ;~nd  
.Xiln~eapolis, lias three spans, itrid was erected like 
tlic Niagitra bridge, -tlrc two shore-arms on false-
~vorlts, and the niitlille span :IS I wo cantilevers, mlricl~ 
are  connected by a llingc~l joint in mid-river, nrithont 
any irlclepende~lt ~ ~ I : L I I .  

A desigi~ for tile 1"razt~i.ltiver bridge on tile Carla- 
dinn Pacific railway, by 311..Schneider, altllough not 
yet erected, i~nretlates tilt. Niagara briilge, ,nld is lilic 
it, nnly 011 a sni:illcr scale. Tlie design for tlre E1acl;- 
\reli's IsIan tl bridge, xc1.03~ tlle E :~s t  l?iver, N e ~ v  Yorli, 
wbicli was ari-srdod the fi~st, prize in 1876, introduced 
caritilevers and an iildegcl~dent sparl. A siruila~,type 
of bridge is in progress at  St. Jolnl, N.I:.; one is 
proposeii for the nclv EIarlem-Iiiver bridge, New 
'orli; aritl tlie great bridge for crossing tl!e Ji'l.it11 
of Ytrrtlr, now under coilstrnction, is a bold design 
of this type. 1i:tving tmo oprni~igs of sc?venti:en h1111- 
tlreri feet e:!t-11. Otllcrs rrligl~t. lje ~~lenliorictl if spacc 
permi1,tt:tl. 

C~I-LS.1;. G x ~ l ~ : s z .  

in acceptir~g any tl~c?o~'y tlieas to the connectiorr of 
liacterial collditioir a ~ i d  tlic c l~olern~ to cans;bl or as 
connection of tllc bacteria n.illi cholera, t,ill the firli 
pr'oof lniglit be obtained. 

I n  tlie last report, I could already state that L11e 
ljeculiaritics of tlie cholera bacteria were so ~vell 
rietcr~ninetl that tlrcy could safely be distir~gnislre~l 
froin others. Of tlresc cl~aractcristics, llic follo~ving 
are the most striliir~g: the bacilli are not perfectly 
straight, like other bacilli, bnt sligl~tly c ~ ~ r v c d ,like a 
comma. The hending may go so far t,llat they t,alie 
the form of a llalf-circle. I n  tlrc pure cultivation 
from these befit rods often arise s-forined figures, 
and more or leas long, slightly wavy lines, of wliicl~ 
the first are nlade up of two, and tlie last of a large 
umber, of the cholera bacilli, ~vhiclr, by continnetl 

increase, 11ave remained connctcted. They possess 
powers of locomotion, ~vliich can best be seen, ant1 
in  rnost inarlreit degree, in a drop of cultivatiorr-
liquid suspender1 on a covel*-glass: in sncli a prepara- 
tion, one sees tlie bacilli ~novirig with the great,est 
velocity in all directions tllrougli the field. 

1:specially cliata,ctcristic is their act,ion ~ r h e n  culli-
vatcd in gelatine, ill wliicll they for111 colorless colo- 
nies, wlriclr at  first are closed, and appear as if tlicy 
consistccl of very brilliant little glass particles. 
Crailt~ally these colonies 1iclut:fy tlie gelat,ine, and 
spread out to a cor~sidcrable oxtent. I n  gelatilie crll- 
tiration they are, tilerefore, t l~rongh this remal~linble 
apljearance, very surely distinguished from otlrer 
bacteria colonies, arid can easily be isolt~ted froril 
tlielri. Norcover, they can pret,ty surely be dis-
tinguislied 1)y cultiv:ttion in  Irollo~v slides, as they 
always go to the cilp. of the drop, and in that posi- 
tion can be recognized by their peculiar tnove~nents, 

1 G i s t l r  report <if i )r .  Iiocx of  the Gcrtnnn c h o l ~ r ncorrr~iiiu-
*ion, dated (!:r!ctlttn, l.'~.h. 2, 1884. Tr;~ns!:~tc(lfrom the BPTLIIL('T 
Klinische 7o,~chcTi,sc/tr;fl fur l\l;ircil 31. rlrl  ni~-;tl.n,.to f thc, si~vcilili 
report \!ill I)(: fotlncl ~ I Itltc St i tes  :I??<] rle~bs;s. 



and, aftclr al~lllicittion of a~rilinc~solulio~i, by tltc3ir 
c:omnla form. 

As yet., t ,we~~ty-two choler;\, bodics and sevelrtec~t 
cholera paMents have bet,n subJoct.s of investigaI.io~i. 
All thcsc cases n-erc s1.11diccl for the presence of 1111% 

spec:ilic I~acteria, as well \~ i t , h  gelatinc: cult,ivntio~~ ;tL; 

also in n~icroscopical yrc:]~amtions, for tire rnosl 11al.t 
t,ht.ortgli cult,isal.iot~ ill Ilollow slitlcs; :untl, witho111 cis-

ccption, tlrc corrinr:x-sliaped bacilli 'ivcrc: fo~ i r~d .  'l'l~is 
result, together tvit l~ Hrat o l ~ t a i ~ ~ c d  in B:gypt, j~lst~ifies 
tlre statenrent that this kind of bacteri~un is always to 
tre fonnd i r ~tllc cllol(:ra i r ~ t e s t i ~ ~ c ~ .  

For co~.roboratiorr, ~rrort:ovcr, i~r~i:st.ig:ltio~rs wrrt: 
carried on in  thc s:r,rne way on t,wt'trty-rigllt, otlrer 
botlics (of wl~icll c1evt:u hat1 dicltl fronr dysentery); 
the evacu;~tions of on(! case enell of sinrple diar.~.Iroe:~, 
tlysctrtery, nlrrl of a t:o~rvalcsct:nt from cholera; tl~ert 
froin scver;~l well peol~le, : ~ s  well as on :~ni~nwls tlcatl 
ft.orn 111cc:r in the i~itesl.ir~e, al~tl  ])nci~moiria; finally, 
also \rit11 puCricl rnasses of impure water (various 
san~plos fro111 city sewnge, water from very impure? 
stv;Lrnp" swamp scum, and impure river-TF-ator): but 
in nol, a silrgle i ~ ~ s t a ~ r c e  (lid it, halrpen, c!itl~cr in stoul- 
:I(:II or 1)owels of the bodies of ITI:LII or beast, in evacu- 
:~t.ions, or in fluids rich in bacteria, t,h:~t the cllolnra 
bactcri:l. was foimd. As by ;~rsenic-poisoni~~g sick-a 
ness very sirnilctr to cholera can IIC i~~tIitct:tl, a11 ani- 
nral was 1;illetl by a,rscnic, arrtl, :aftor iic:atll, 1,lre tli- 
e s t i v c  orgiuw esa~n i~ lc t l  b;leilllrs; but for tllc co~nma  
\vit,h a 11eg:atire result. 

From t,licsc r c s ~ ~ l t s  tJrc furt,lrar conclr~siori rrray 
be drawn, tlr:tt, 1.11~ co~iurr;i bacillus is pecrtliar to 
cliolera. 

As to thc co~r~~ec t ion  llris baciliils \viljh r:lrolcra, of 
it w:ts .carefully stated ill tlre last reljort, that Lhere 
nr:ly he t,wo views: 1O, tlrat tlre corrtlitioi~of tlic 
orgalls of :i persor~ sick with clroler:~ is sac11 tlrat 
this 1)eculixr bacillus prospers; 2O, t.hat tho  h:tcil111s 
is tlre cause of tlrc! calrolcra, and tlrat only w l ~ c n  i t  
~rtakts its n-:~y into the bo\rols of man call the 
sicl<~rcss L:~lrc plaeo. T11c iirst srrpposition is not 
:rllo~vul~lcft.on~ t.11~ following gro~~rrtls:  it would be 
trc?ccssary to grant, that, -u;lreil a man is t:il<c:n sick 
wit11 the clrolel-:I, t.llis Itacillus \\-as already prosent in 
itis organs, ;LS s l l o w ~ ~by its universal prosenee in  tho 
t:o~rsideritbl(:casts irrvc~stigal.cd in Egypt H I I ~Indi:t, 
r wo witlclg separu ted lar~ds. This coi~ld not be thc 
cnsc:, Iro~vcvrr; since, as has nlrcndy been pointctl out, 
t.lle corn~na-slrapctl bacilli~s is never found, except in 
;L case of cl~olera. 

1Cvc11 in cases of tiomel aIfectiorr, soclr as tlysen-
1c1.y and bo~vcl c:tl.arrh, t o  wlricl~ ~1101cr3 very ofticl~ 
supervcaos, they f;~il .  I t  is also 1,o be consitlcred, 
t,lrat, if tlris bacl,c~.iu~~z in I~ :LI I ,  were always ~~rcscrr t  it. 
u~oultl surely have bee11 observed 011 sonlo ocrasiorr ; 
which has not bcon tht: case. 

As 1,he increase of t l ~ i s  11:ictcrinrrr cantrot be hro~rglrt, 
:11)uut in t,fre botrels by clroler:~, t,lie second sitpposi- 
tion, t,lrat. it, is tlre canst? oC clrolera,, only renrailis. 

I)o\rc:ls. In \omit, 1.11t-y l r a~c~ :  as yet, only lxen noticed 
in two eases; a11t1 in  both, tlrcl ;1ppc~;Lsance and alk:~- 
line ret~ction of t l~tt  vor~rit~cd l l~~ i t i ssllowcd that  the: 
corrten1.s of tllc: I~owcls, rind with tlresc tllc bacteri:~, 
h:uI got ii11.o t,lic st,on~,zcS~. 1x1 llrc bowc?ls tlicir history 
is as follows: in tile first, cv:rc~~atio~rs the p:lt,ient of 
;~f lcrt l ~ oatt:rck, as lorlg 21s Illcy lravc ally For~n, re1.y 
few c11olt:ra l~acilli arc l)rescrlt,; tlrc tvatcry, odorless 
I?\ aci~a.tionswhicl~follow, on I11e co11 trirry: co~ltairr t,he 
I~acilli in grc::~t nu~rrbers; ~vllile, a t  t l ~ o  sitrile l,irne, all 
other forms tlisal~l?car almost cntircly, so tli;~t,, a t  1,Siis 
stagc, t l ~ c  clrolera b:~cilli are cn1tiv:ttetl 1)ractically 
aloire in tlre 11ovels. So soon as t11c: c1rolt:m alt.:~ch 
lessctrr-, :urtl 1,1111 cvacl~atioi~s :Ire agai~r fcc:tl, tlre com- 
nra bacteria tlis:il~pear gratlu:~lly, ant1 arc, a.ftcr t he  
conv:~lcscenc:e, rro longcr to he fon~rtl. Tlro sanlc? 
is Fol~rrtl to hold i ~ r  clro1ei.a subjects. In tlre stonlac11 
r ~ oclrolcra bacilli were fo~tntl. The  bowels vwiecl, 
;~ccordiug:is dea.Llr hat1 occrlrretl tluri~ig tlie choler.:\ 
attacl; or after it. 111 tllt: Erc:sltci;l cast's, t,hc bo~~rels  
s1iowc.d :r calear, rctl color; tlre inner lining of the irrtes-. 
t,incs wasstill frec fro111 sitb~rulcous cxt,mvasation ;and 
t.he cont,ents c:onsisted of a colorlo~s, odorless liquid: 
the cholcm b;icilli were prcserll, in enonnous inasses, 
:rnd newly pure. Tlrcir distribut ion correspondetl ex- 
:~ctly~vitl i  tlre tlcgrce ant1 spl.ead of  tho inflarnxnatio~t 
of t l ~ c  l ini~lg-n~e~nbrxne,  the b;rcilli being ger~erally 
11o1 so tlrick in  tltc upper irrtest.inc, b r ~ t  increasing 
lo\vartl tlre lower en11 of t.he S I ~ I L I I C ~intestine. 
Wlror, llowever, dcnth has talcen pl;~.ce later, tlre in- 
tcsl.i~les s11ow signs of all irrrl?ortant, reaction. Tire 
lini~rg is clarli red ill tho lower par1 of the sm:rller i n -
l.esLinc, irrrprcg~iatc!tl ~\~il,lr extravasations of blootl, :ind 
offen cleat1 011 t,lrc outer~nost laycrs. 'I'be co~lt,cnts of 
tlre 1)owels arc. in s11clr c:rses, more or less hlooti- 
coloretl, anti, in cotlseijuence of till: re-apprarar1c:e of 
t.I~ehacter.ia of ilccon1posilio11, pirtrid and fetid. 'I'ha 
cllolcra bactel.ia at  this stagc begin to disappear, but, 
continr~c?still to be prcseilt for some t i n ~ e  in l,hc solit,i~ry 
glnn(1s ant1 i r r  lhcir vicinity, -a circ~~mstance \I-hie11 
first, callctl a t t e n l i o ~ ~  1.0 Lhe presence of this peculiar 
hacteriunl in 1.lic 11owcls of the Egyptian cholcr:~ su11.-
.jccts. They cnt,irely fail in s~tcli  cases, only wlrerr I.hc 
paticilt has lit etl t,llroug11 1.hc cholerat : ~ n d  (lies fro111 
tile nl'tt:r-wca1;uess. 

The choler:^ 1~:lc:teri:r. act osactly as ollrer. patho-. 
logical bacteria. 'l'l~ey occur only ill their 1iccnli:~r 
tlisease; t l~oi r  first :a])pearsllce is w l ~ c ~ i  t.lre illness 
hegins; tlrey increase in  inlmber ~vitlt the scvcrity of 
t,llc attnclr, and gradually disappear : ~ s  the  illness 
\v:tnes. They are found TI-llere tlre trouble exists; 
:~rrtl tdreir nu~nhc:~,  :at tho lleiglrl, of t,ho disease, is st> 
~Y::LI,, (lf'l'(!ct or] ill(: Iinirlg of 1,llat tliei? i~l,j\t~.iorts the 
i~ilcstines is cx])lni~rt!il. 

It might me11 bo wisllctl flt:rl, il, were ltossibl(:, witli 
tliesc; b:\cteri:~, to engcndec in a~~ in i a l s  disc?nso akin :a 
to cliolera, th:11, their ca.us:rl rc!lation I,o t,he :iclrncss 
luight be matlo t l ~ c  nlorc c3lear. Ttris has, as yet, ~tol ,  
bee11 clone: wltctlrcr it \\.ill ever i)c don(? rnay well be 

Tlrat t l ~ i s  is, in Cacl, tlre c;kse, is sl~owll ~u~rlncs1.io11- (lixesl.ionetl,:LS anin~als(lo not appear t,o be s~lbjcct  t,o 
:ihlg by otlrcr f:~c:ts, and esgccinlly by it2s behaviol' clrolcr;~ i11fei:tion. If :iny liind of animal co111d take 
tiu~.ing t.lle progl.t!ss of tlrc tlisc~ase. I ts  1,rcseuee is re- t.11e cllol(:ra, thcrl sr~clr a casc would have bc>en ob- 
stl.ictct1 lo tlrc organ in wliic.lr tit? tlisc,ase is,-the sel,vrtl in Xen,rral, mllcre. tluri~rg 1,lre \t~llole yr:a,r, and 
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ovcr the mliole couritry, ehoicru i~~i'ectioll is s[)rcatl. 
But all reportctl cases have, as yet, inilt~tl of corrobora-
tion. Ncvertlieless, tlie evitlence of tlie facts pro-
tinc,(l cannot be ~ea l i ene t l  by tlie failnre of the 
experiments on ani l~~als .  TTTith o t l~cr  ir~fections tlis- 
easps, tlic sarne observn1,ion has been matie; for ex- 
ample, in tlle case of typhoitl fet-c,r ant1 leprosy, -
tmo diseases for mliicli specific bnctc~.ia, arc I;l~o~vil, 

spores, by ol)servation, :ire litiowrl to reniai~i I I I ~ I IIlls, 
or even years, capable of life, vhile the cliolertt 1)oi- 
son reu~ains active not longer t l ia i~  from tlireo to 
four meclis. Xererthelzss, it is conceivable that so~ric 
otlier form of inactivity exists, ill ~vliicLl thc bacilli 
can rctaili theirlifc in a dry state sollle weelrs, arid i r r  
~rliicli they \~~itllstan(l t,he ilestroying infllle~rce of the 
stomacli. 

without, as yet, its being possible to comni~~~ i i ca t e  Tlie conversion illto siicli a, contlition \votlld cor-
ellern to ariirnals; and yet tile rnaiirler of the occur- 
rence of the bacteria ill t l~ese disea.es is such, that, 
witllout tlo~tbt, they ~l ius t  be 1oc)Iietl u l ~ o ~ i  llieas 
cause of tlie disease. The satlie liolds tr11e for tlie 
cholera bacteria. Jloreover: tile furtlier stntly of 
the cholera bacteria lias 111ade li~lo\vn riinr1)- of their 
peculiarities, \vliiclr all agree ~v i th  that vhich is 
k n o ~ v ~ l  cholera etiology, as well filrther cvi- of as 
t l e ~ ~ c eof tlie correctness oC the ; tss~un~>tion of tile 
bacteria as the cause of tlie tlisease. 

111this connection i t  is well to state the oftcr~ 
observed fact, that in the li~ieii of cliolera patients 
the bacteria increase ill a most remarlcable rnaliiler, 
when tlie clotlies have been .\oiled \iit,ll tlre eracua-
tiolis, and then, for t~verit~y-fourIionrs, hare  bee11 
kept in a moist co~icli t io~~. tlic linowri This exp ln i~~s  
fact, tliat tlie people having to (lo mitli snch affected 
li~leli arc often atlaclted. 011account of this, 
furt,her experirnerlt,~ wcre inst,ituted; ariil cho1i:rtt 
evacuations, or the contents of tlie intestines of 
the dead, were spread on cotton, on paper, arid 
especially on the clalnp surface of the ground. After 
twenty-four hours, the tlli11 sbeet of slirne invariably 
ehangecl into a thick mass of cholera bacilli. 

Another peculiarity of the cliolera bacteria is, tliat, 
they die, npon drying, niuch more quickly tllan most 
otllers. Co~nrno~ilyall life is extinct after tllree 
hours' drying. 

I t  lias also bee11 noticed that their devcloprncr~t 
only takes place well in substances liaving arl alka- 
line reaction. A very small alnourit of free acid, 
~vllichivoultl have little or no effect or1 other bacteritr, 
p~ l t sa niarlieil cliecli on their gron-th. 

In a l~ealtliy slomach they are destroyed, which is 
sliowri by the fact that  rieitlier in the stornach nor the 
intestirics of animals which had bee11 coristantly fecl 
on cliolera bacilli, and then Iiilled, were any found. 
This last peculiarity, together with tlie impo3sibility 
of their ~vitllstanding drying, gives an explanation of 
tlie everyday observation, that infcctiori so seldo~u 
occurs frorn constarit iriterconrse with cliolera pa-
tients. El-idently, that  tlie bacilli 111ay be in corldi- 
tion to pass the stoinacll, and bring about the cliolera 
in tile intestines, peculiar conclitio~~s must be present. 
Perliaps, -\\.11e11 tile digestion is ilnpeifeci, tlie bacilli 
rniglit be able to pass the s t o ~ n a c l ~ ;  and the fact ob- 
served ill all cliolcrn epidemics arid i r ~  India, that  
those suffering from indigestion are especially sab- 
ject to cholera, may bear out this view. Perhaps a 
peculiar condition, arialogous to tlie period of inac-
tion of other bacteria, would ellable them to pass the 
stornacll uninjured. 

I t  is, on the whole, riot probable Lliat this charige 
in tlle production of inactive spores exists : the11 such 

rcsl~ontl witli that  n-hiell l'ellenltofer lias designated 
:IS ripeni~ig of tllc ' c l io lera- i~~fect io~~ ~liaterial.: As 
yet, such all i~lactivity of clrolera, bacilli lias not been 
::iscorered. 

Y ' l [ l <  P~.YJi7,0i~fAY(~r70P7-t GI< T l f/C 

/yIJLILl,I?AVCEfi. 


(Pi,-t n o l i c c . )  


'I'rri, C'11:rllengcr nns n British man-of-war. a 
colrctte of twel~ty-tlircc liund~ecl tons, equipped 
a t  tlie ynblic cspense nit11 c~ e g  appliance for 
the scientific stntly of' the sra ancl of marine 
lifil, :inti cnn.jing a ihcnlty of six cirilian spe- 
cialists clioserl b~ tile Royal society, in ad(i1- 
tion to n staff of nn\ a1 officers selected wit11 
~efere~lcelo their scientific attainments. 

This floating laborntor! n as sent out in 1872 
111~oiia r o j  age of clisco~ery :~i01111d the vorltl, 
and. clnriilg nil absence of' tliree years ailtl 2 
half, \ isited ever! accessiblc sea ancl occnli, 
trarersing n distance of iicarl- sixty-nine t1ioi1- 
saiicl miles. Three hunclred ant1 sixty-tno 
observing-stations were estnblisliecl ac srn. 
ancl oTcr fire lluiiclrecl deep-sex soonclings 
iiiade, -a monclerful record of industry, wlren 
it is remernberecl llo~v nlaiiy mcelrs were neccs- 
sarily spent a t  co:tling-stations, ancl when we  
take into account the fact that the prescr~t 
rnctliocls of rapicl work by lneaiis of thin-wile 
tlrcdge-ropes hatl not then come into use, aiitl 
tli:~t n dretlqe-hanl Croin a depth of two t hoi i -

sand to ~ J Tentj -ti1 c l~miclietl f:~thoms, ~vliich tile 
Ulnlw or the Albatross now easily completes ill 
four or file lloms, took an entire day of tlic 
C'hnlleeger's time. 

The collectio~is, nhen finally asscrnblecl nt 
Sheerness, after tlic return of the s i~ ip ,n e r e  
coi~tai~ieclin 2.2'70 jars, 1,749 bottles, 1.8(ii) 
glass tnbes, and 176 ti11 cases of i~lco2lolics, 
\\it11 22 cnsli-s of specimens in brine, and 180 
ti11 cases of clried specaimens, besides l a l g ~  
quantities of material alrcadj sent honic. fro111 
Sern~ucln, Halifax, Cnpctonn. S~-cliiej. Ilong 
ICong, alicl .Japan. 

Tlie Chnllengcr long ago resunled lier t ~ a r -
bnric f[~nction as an c i~g i i~e  ITcr trawl,of R :tr. 
and dreclgcs, bntteled and to1 n ,  hang upon tllt 
stair-rails i11 the Jlnsen~li of ila\ al nrchitec.tru c 
in hor~tli Keosil~gton. Tlicir >li:rle in tlie w o l ! ~  
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