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floor, are savage implements and curiosities, 
which cannot fail to interest the visitor, espe- 
cially as they are all explained b- the curator, 
Mr. Murphy, who has thrilling tales to tell of 
each separate piece ; nor is the curiosity-hunter 
the only person who is likely to be interested 
in  this museum. In  its collection of tropical 
shells, there are many which cannot be num-
bered among the commonest ; but, for the 
naturalist, the one thing which possesses an 

all-absorbing interest is the sperm-whale's jaw, 
which extends nearly across the exhibition- 
room. The curator, who considers this his spe- 
cial pet, is full of enthusiasm for it, and claims 
that it is the o n l ~  full-grown jaw of a sperm- 
whale in America. I t  was taken in 1865 by a 
Nantucket whaler in the Pacific Ocean, from a 
sperm-whale which measured eighty-seven feet 
in length and thirty-six feet in circumference, 
and had the enormous weight of two hundred 
tons. The whale gave forty-five hundred gal- 
lons of oil. The jaw itself weighs eight hun- 
dred pounds, measures seventeen feet in length, 
and has forty-six huge teeth. These are badly 
worn, and prove that the animal must have 
been very old. I n  connection with the jaw, 

Mr. ?cIulph~- describes the animal, tells about 
its enemy the whale-killer, its parasites ancl 
other pests, explains the process of killing the 
whale and cutting up and trying out the blub- 
ber, illustrating his talk either with the appa- 
ratus itself or with ii~gei~iously made models. 
011 the other side of the room is a small jaw 
twisted iu a spiral direction, and bearing plain 
evidences of haring been injured at an earlier 
stage. The teeth are long and somewhat 

slender, partly from the youth of the animal, 
partly from disuse. When taken, the whale 
was alive ; but the lower jaw was badly aborted, 
and the animal was in a poor state. I t  must 
haye been in this condition for years, and have 
lived upon what chanced to come in its way. 
I t  is to be hoped that the collectioi~ may al- 
ways be well cared for, and may become more 
than now the nucleus of a good collection of 
the natural objects of Nant~icket itself. 

THE ' COMMA B.4 CILL U S '  OF KOCH. 

DR.KOCMhas himself stated in precise terms 
the nature of the proof reqnired in order to es- 
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tnblish in a clefiilite inanaer the specific patizo-
genic poner  of a inicio-orgnnisi~l,nhich, by its 
preselice in tlie bloocl, tissues, or aliineiitaiy 
cniial, lnny be sappoietl, a p~,iol'i,to 1)ear a 
causal relatioil to  the clisense n it11 n liicli i t  is  
nssociatecl. 

This proof ilepencls upo:~l l ~ el)iotluctioi~of 
cllaracteristic nlorbid pl~enoiuenaIs!- iiioculal-
iiig ruwe1)lible ai~iillalsn it11 j)uie c u l t ~ ~ r e s' of 
tlie 1):~rasiticmicro-organisnl previonily fo'oni~cl 
uiltler circuinstaiices to  jnstifj- the suppositioil 
that  it  bears ail etiolooical relation to the cli>-

? ease ui~cler invest igat~on.  This  liiial proof 
ICoc11 lias attempted to obtain n-ith lcfeieiice 
to  tlie so-called .comina hncillus,' ~ ~ h i c h ,ac-
coiclii~g to his obser~ntioils.  is  constant l -
associated wit11 epidemic choleia, and ,  after 
nl:incrous failures, claiirls finally to  ila\e snc-
ceeclecl. I11 a late iluiilber of the Dez~lsche 
./~zeclicinischezuoci~ensch~i f t ,he sn j  s,  -

"Tlie experiments of Rietscl~and Nicati have 
been lately repeated a t  the 1111perialboard of health; 
n pnre cilltivation being so far diinled, that tile 
a~lloillltirijected corltairleii scarcely a hundredth part 
of a drop of the cultivation licjuicl. The  liqnicl \ras 
injectecl illto the claoclenain mitliout preriously 1,ilid-
ing the cluctus clioleilochus. TYitli fen- exceptions, 
the anilrials so treated ciied within a space of tillie 
extending from a day arlil a haif to three days. The 
~nucousmembrane of the sniall i~itestirlemas retl-
dcnetl: its corltcllrs were ~ ~ a t e r y ,colorless. or slightly 
reildiqh tinged, and at  t,he snlue time flak]-, C o n n ~ ~ a  
bacilli wcre fount1 in he contents of the il~testiile 
in a pure cnliiratiol~ailti in extraor~linxryri~unbers, 
so ~ l i a tthe salric plicno~ncna1vel.c visil~lehere as 
are seen in the cholera, intestine it1 its fresh state. 
0wi11g to tlio srnall qilarltity of infections inalter 
nsed for. injection, the itlea. of a siunr~ltaneonsintoxi-
cation from poisorio~~smatters corllaiiiecl ill the culti-
vation liquid used for injection is excl~ctlec1."i 

111 face of' the previorisly rcportetl fi'ti'1urcs 
t o  proilnce cholera in tlre lon-cr aicimnls, n e  
arc disposeil to 1,eceir.c tlie proof uon- ofi'erecl 
n-it11 solile reserve, iilnsniucil as  tlie i~ljeclions 
seen1 to 1i:~vcbeen mnclc: throng11 llic n-nlls of' 
tlie ahclo~~lcnclirec1,ly illto tho int.estine. 'Pliis 
lnetllocl has, no ito~il)t,heel1 adol~tednpoii the 
~ul) l )osi t ioi~that  previous fnilures Tyeri: clue to  
dcstrnction of the bacilli bj- tile zlcicl j~iicesof 
the stoi~laclinrhei~thcij. 11ar.e l ~ e e nintroc1:lcecl 
1)y the 1lioat11. There is  nothiiig inlprohnble 
ill illis supl)osition; but, on tlie other hailcl, 
tllc possi1)ility tliat when the illnterial is in-
jectetl clirectlg into the intestine the ~u11ct~u.c  
m:itle m q  h n ~ eheen a serious coml)iieation 
ancl soarcc of error, a t  once suggests itself. 

r .l hat inicro-orgal~ibnisclosclj- reseal1)ling tile 
coiilizln bncillns ' are 1.0 be forlntl in tlie 1lealth~-

liullian n~outl i ,ancl ill tbe dischnrges of patieats 
with otlier forins of iiitestinal flus, cannot he 
doubted ; but that  tliese are identical \\.it11 tllt3 
' eon~innlsacillns ' ezinnot be established upoil 
il~orphologicalgrouncls aloue. Il one ' colnina 
bacillus ' ill pnre cal t~lres  prodnces cholera. 
niid nilotlier l l n ~ing iclei~tical ~liorphologicnl 
cliaracters does not. n e  must adinit nil essen-
tial difference -pllj siological -n Ilich, if con-
stant.  ilinst be coilsiclereil n specific chn iader ,  
equal ill 7 alue t o  n collstallt clifferelice ill form 
or it1 color. I f  sue11 cliii'erence is not constant. 
i t  nil1 a t  least establisli a patliogenic ~ a r i e t yof 
the o~ciiaarilyhnr~nlessorganism. Cot  this is 
not tile s ta te  of the question as  regards ICoch's 

conlliln i~ncillus: ' for in his ansn-cr t o  Prof. T. 
It. Lenis  of the Englisll army iiledical sc~liool, 
nlio asseits tlint a curved hncillus. it1entic:rl 
with t l l ~' coinma hacillns,' i s  found ill ilormal 
hruinnii s n l i ~a ; ailcl to 1'1ofcssors FinLler nild 
Prior,  n-110 clniiil to  Iind siinilar orgnlliims in 
tlie discliniges of l~a t ien t sn i t h  cholein ilostrns 
(sporadic cholera) ,-111. Koch shows 7 ery 
coilclusively tliat tlie organisi~lsrefeireil to  are 
ilot identical n i t h  the ' coi~illlsbacillns,' al-
thollgli beniiilg some resemb1:nlce to it. Tliis 
conclusion is l~aseclboth up011 :~pprecinbleinol-
l~liologicalrlifterences, and upon the diffelent 
heiinvior of the organisms n-lien c t ~ l t i ~ated upon 
gelatilie. 

Tliiongli tlie c o ~ ~ r t e s yof Dr .  Billiilgs of the 
army. I 1i:ir.e recently lint1 ail opportunity t o  
s tnc l  tlie morpbologj- of tlie ' comm:i bacillus,' 
11:lving line1 in in>-possession for seveinl days a 
slide sent by l ioch himself' lo  the Xrinj  nledical 
museum. My laboratory assistaiit. Dr .  A. 
C'. hbbot t .  has nlacle for me  n camera lucidn 
clraniilg, ~ ~ h i c h ,1 Ihinli, fairlj represents tlie 
orgnilism a s  see11 in this slide, aiiii ~ \ h i c l lis 
ieplodi~cedin fig. 1. E:lch separate ccll was 
ill awn uilclci tile eninera luciita ; hut tile field :LS 

n n hole is an ideal one. a s  I desired to  siion in a 
single iigure all of tile forms found in the slide. 
A s  n 1n:ittei of fact,  tlie + comm:rs ' as see11 a t  
i~nicl 1:y far the iriost nunlcroas, and a l e  found 
clastcred in  groups aild mnises ;  nhi le  tile 
chniactcristic spirilla. such ns inay he seen a t  
tlie ceiltre of tile field a t  i, are compara t i~c l j  
scartw. Still. in  Tiem of tile intermcdiatc 
fornis, :is seen a t  C, I ct~iliiotdoubt that  wc 
112~~e l ~ c i ca. pnre coltme of a single orgaaisin, 
aiicl that this oigaiiisln is in truth a spirillum. 
ancl iiol :t 1)acillus. I f  one saw only such 
i'ornis ns wc ha\ c delinented a t  e,  thcre n-oulcl 
1~ 110 l l c i i t r ~ t i o ~ ~in pronouncing thein bacilli ; 
:mil tile narue ' coininn 13aci1111s.' froill a 111or-
l)l:o!ooical stanc!-l~oint, npplies verj  well to  the 
pim :tiling ihrin, as sccil :rt ( 1 .  I t  is not sur-



pri-ing that nt tlie outset Koch spoke of the 
swarms of rods, slrniqht or slightly cnrved, 
wliich he found in tlie intestiiics of cholera 
patients as bacilli : and, incleed, the fact that 
these rods JT ere capable of clevcloping into 
spiral filalnents could 0111~ be deteri~~inecl by 
lj~otracteil obserratioiis aurl b~ inakil~g pure 
cnltnres. I t  seems to me that some of 1iocl~'s 
critics, ancl especially Ray Lankester (see his 
paper in Nutwe, Uec. 23,  1S84), nre ~ilnking 
altogether too ~iiuch of this w r y  pardonable 
mistake, nhiclh has no sl~ecial hearing npon 

I'I(4. I .  -C031iI1 BICILLI IS  (1<0~11) 
~< 2,500 diameters. 

the real qnestioii a t  issue, :znd cannot weaken 
ocr co~~iidcncein tlic candor :ind scientific ac- 
ciuacy of a lnail to  ~ ~ l i o m  3ic SOn c  deeply 
indebted, and nrhosc scientific rcpntatioii is  
cstahlislietl upon a film foundation. 

Rny Lo~llicstcr is unquestioiinblg light nrhea 
lie says that our 1~non.letlge of the bacteria is 

ciine~i froix m~liich tile clrnmi~?g .i\as inacie was 
one of spntnm from a patient with pnerunoaia. 
I think it hartlly necessary to insist that tile 
bacilli in fig. 2 are not morphologically iclen- 
tical with the ' coinnia bacillus ' of ICoch as 
shon,n in fig. 1 : ancl 1 may say here, that, 
clnring my sonie~vllat extended bacteriological 
studies, 1have never ei~counterecl an organism 
which seems to me to be iclentical with that seen 
in the slicle above referrccl to. Should such an 
organism be fo~ind, it vould not in tlie least 
nreaken the experimental e\~icleiice relating to  

the specific pathogenic ponrcr clninietl for this 
s~ii i l lnin.  13~11 v e  innst insii;t, in any case, that 
this experimental eviclcilcc shall mcct the lnoit 

still in its i n f n n c ~  ; bnt, so far as this 1~110~1- 
edge goes. it is donbtftil ~ l l e t h e r  n~ iyman living 
call spcalc with inore ar~tlioiity than cnn tlic 
cliicoveici of the tubercle hacilln,. 

'rlie amplification in the figures illustrating 
this pal)cr is exnctlg t~~cn ty - f i r e  hiundrcil cliaiiic- 
te1.5, :~ncl mas ohtninctl vi th ntl~nirablc defini- 
tion by the use of Zciss's one-eighteenth inch 
liomogcncons inliliersion objecti~e npoii n Pow- 
ell ant1 Lealaiicl's large stand, ~iit11 a liigh eye- 
piece, ancl the dra\~-tnLe cxtcndecl one inch. 
The ineasurcmcnt rras maclc by projecting the 
lines from n stanilard stage-micrometer, rulecl 
by Professor Rogers of Ca~illxiclge, i\l:~ss., upon 
a slicet of paper in the esnct position in which 
the tlrn~ving n-as made, Ly means of the same 
objective, eye-piece, and c:lmern luciiln. Fig. 
2 n-as 111acle in the snine vny,  and relxesents 
curved bacilli, m-hicll rcscin1)le the - comma 
bncillns,' ancl n,hich are. pcrllaps, identical 
ni th those described hy Prof. T. 1%.Lcnis as 
found in the healthy hummi montli. 'l'lie spe-

iigid esactioils of science. Ccrtninly, Koch 
fully appreciates this, nnd is (loiilg his utmost 
to comply with the conditions which he hns iin- 
posecl npon himself. IT-e are tlicrcfore not able 
to sympnthizc with the captions spirit of so111o 
of his critics. S o r ,  in the absence of n detniletl 
report, al-e v e  prcpxrcil to admit that tlie Eiig- 
lish cliolcrn commis.;ion llns clcfinitely settlctl 
the question ns to the etiological ~ d l eof the 
' coininn bncillns ' clnring the comparatively 
brief tinic which has been cleroteei to the in- 
vestigation ; ancl, in view of the contrndictor~; 
testimony now before us, me cnniiot do o thc~-
wise than consider the cinestion still slcb j7~dice, 
and wait pnticutly for dctnilecl reports nnd ad-
ilitioual experiinr~ltnl c~idcnce .  

GEC\K~;E31. b r c n x n ~ ~ ~ ,  
Szwgeon U.8. nmzy. 

LIGIITIIOUSE ILLi711r'I~VdflTS. 

L% P A ~ l T . I A ~ I ~ S T ~ L R T  llot the placedocnm~ntis 
where one ~ ~ o u l dnaturally loolr for facts of scientific 
value: hut, in a return prthlislied h i  the Ellglish honse 
of commons on the 11th of Decenlbrr last, there is 


