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in its axis, moves ~,a~lially disk upon which is over a 
the graclu:~tion. Tlie tlisk can be turned througl~ a 
sniall arc for the atljustment of the zero. Tlle iristru- 
n1e11ts are very compact, sin~ple, and strong, and 
very conveniet~t ill use; bnt the spring seems some- 
w l ~ a t  illore lilcely to change t l ia~i  tlle simple spiral 
wed  by Kol~lrauscl~.  

Instead of the spring, IIoplrins lias proposed to use 
mercury cor~fined i ~ i  a cal)sule, tlie bottom of which 
is formed by an  elilstic diapliragm, upon 1~7hicll the 
iron col,e exerts a 11~111 wl~enbhe cilrrent passes. Tlie 
capsule is filled wit11 mercury, as is also a portion of 
a vertical glass tube inserted ilito it. The stress cs- 
erttld upon the bottom of tllc capsule causes the nler- 
cavy to fall ill the tube, mhicli rnay be provicled 
a scale, inciicati~rg current streiigth in the customary 
u~lits .  Variolls forn~s  of apparatus recently de-
scribed, i~ivolvt: the sarile or cirnilar priricil?les, using 
all iron rod fioatirig in a cylintler partly filled with 
mercury, alitl iLn i~idex-tube in wliicll tlie niercury 
moves as displaced by t l ~ e  iron core, or llaving in the 
index-tube a lighter liquid for tlie purpose of illereas- 
i ~ i gthe range. 

An entirely novel d e ~ i c e  has bee11 employed by 
Lippniat111. A horizontal tltbe, bent upward a t  the 
two e ~ ~ d s ,  partially fillec! with mercury, is placed a r ~ d  
between the poles of a strong magnet. By nieans of 
conducti~~g-wires, conveyetl tlirougli the current is 
the Irlercury in a vertical directiori, at  a point, in the 
space bet\vt,en the poles of the magnet. The mer- 
cury, traversetl by tlie current under tlie action of the 
magnet, is subject to a force.whicll tencis to move i t  
laterally, tlius changing the level in tlie two vertical 
arms, by ail anionnt which is proportional to tlie in- 
tensity of the currerit. A.s t,he sensibility requires 
that the quiclisilver colun~n where traversetl by the 
ci~rreiit sl~ould be very t11i11, this portion of t l ~ e  tube 
is given the form of a fiat chalnber on l j~  a fraction of 
a millinletre in thicliness. If used for strong cilrrents, 
the Ileatirig of t l ~ e  mercury ~voulcl take place rapidly, 
nnd cai~se serious To tliisincot~ve~~ience.  avoid 
wo111cl necessitnte 1na1;ing the appar:rtus in i~iucli 
larger dimensions, wit11 a loss of sei~sitive~iess,or 
sh(lrtenec1 range. 

The rotatiori of the plane of polarization of a ray of 
light under tlie influence of an  electrical current lias 
been proposed as a nieans of nleasuring the cilrrent. 
Experirnents, by a ~ii~rriber of physicists, have sliowll 
that measnrernents may be made with considerable 
accuracy in this way; b ~ ~ t  as they all depend upon tlie 
deterniination of a plane of polarization, tlie device 
is found to be less co~lvenient in its appiicatiorl tliarl 
otlier methods. 

TVe xilay notice in passing Cardew's volt-metre, in 
wllicli the current is measured by tile extension of a 
wire heated by it, an iclea, which, though not new, 
lias been applied to for111 a practical and useful in- 
strument. 

I n  all tlie instrurnerlts in wllicll the current to be 
measured produces motiori of a iieedlr, or of a portion 
of tlie circuit, tlie action of external 111ag11etic forces, 
whether of t l ~ e  eartli, or of the machii~ery and cir- 
cuits, as 11;~s i~li.eatly been noted, wonld be felt as 

soon as t l ~ e  se~isitiveriess of the instrument is pushed 
to the point required for great accul,acy, arid would 
make special provisions and precaiitions necessary. 
The spring iristrnnients, as they utilize not the tlirec- 
tive, but the attractive or repulsive actioi~ of the 
circuit, are alrr~ost entirely free froill sltcll clisturb- 
ance, and are tl~ercfore better snited for those cases 
~vhere t,inie cannot be giver1 to l~rc~lir~iinaryexperi-
rnents for adjustrlierit, f rid tlie clcterrriir~atioii of con- 
stants, or where it is desired to ftrllom the clianges of 
a rapidly v:iryir~g ccnrrent. I t  niust be noted, rnore- 
ever, as lias been recently pointed out by Ilospitalier, 
tliat where the clrar~ges in t l ~ e  current occn!' too rap- 
idly, and especially in  the i i ~ t ~ ~ . m i t t e n tcaie of or 
alteriiating curreiits, the self-intluctio~~ in the coils 
of these instruinents nxry give rise to consitlerable 
errors in their ii~ilications; and also tliat iri all those 
cases where the effect to be measured depends upon 
the square of the current strength, i~~s t rumen t s  act-
ing upc~n the principle of tlie dyi~amomeier must be 
used to obtain tru\t\vorthy results. 

ARTIIIJI<m.1TTFL1~EI~. 

Fon several mont l~s  past, tlie Ppiinsylvania railroad 
company liave bren lighting l~it ie of their cars with 
incandescrnt electric lamps. The electricity is pro- 
duced by Brash storage batteries, vhicli are cliarged 
once a meek. Tlie storage battery is carried untler- 
iieatll the cars in boxes built to receive them, -one- 
lialf being placed on each side. Each car requires 
six trays of four cells each. The trays are nlade so 
that the siruple process of putting tlle frays iii posi- 
tion co~npletes tlie electric circuit. The battery 
rnl~en charged has an  rlcctro-motive force of forty-
five volts; antl, when the electro-motive force has 
fallen to thirtynine volts, tlie battery is recliarged. 
The batteries arc cliargeil at  tlie depot in Jersey City 
by a sixtre~i-light 13rush machine. In cl~arging, the 
ordina1.y Rrnsh ~ l i a~~ ipu la to r ,  without tlie register, is 
employed. 

Swari lamps consunling 1.1 ampfires lixve been 
used altilost esclnsivcly, although Stanl~y-Thorn- 
son's I a n ~ l ~ s  Tlie parlor-cam require have been trietl. 
ten sixteen-candle-l701vrr l:tmps, while the passenger- 
csrs require but six. The lamps are all in p;~rallel 
circuit, silt1 so ;~rrar~getl that one-half rnag be used 
at  a time. The n.i~es are let1 t l~rongh a clocl< tnech- 
anism, whicl~ regi.te1.s ti,(: tiirie they 11ave been 
used. By- nil i~lger~ious device, tile clocli ~ i i e t . l~a~~ icn l  
is matle to liiove lialf :IS fast nllie~l llie switclr tlirow- 
ing off lialf the lamps is turtied. 

Altogetiler, sonie peventeen batteries, of twenty-
four cells each, are i r i  use; and, a3 get, only oiie cell 
lias been disabled. As to loss of efficiency, due to 
deterioration, no tests liave been made. Although 
tlie lamps are probably much less than sixteen-can- 
dle power, i t  is probable that tlieir life is less than 
that of those usetl i l l  l)uildings, because of tlie jarring 
to whicli they are sul~jected. 
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I t  is claitned that the cost of lighting the cars by 
the incandescent lanip coriipares f;\volably wit11 that 
of Iigl~ting by con~pressed gas. During tile h e : q  
storms which preuailetl d ~ u i n g  the first week of 
August, forty-eiglit cells of tllese storale batteries 
did tbe worl; on a telegraph-line n.llicli five htuidrecl 
gravity-cells failed to accon~~~lisl i .  

EXI,E~~I\IEXTShave shown that  the vapor of thirty 
grarns of chloroform, rnixed ~ ~ i t l i  a linndreil litres of 
air, will kill a (log in a. few rnirtutes ; ~vliile a close 
three tirnes n i  strong, if dilute11 wit11 a cubic metre 
of air, produces a sleep nitliout tlnriger, lastitig two 
hours. The t e t i s io~~  (lie vapoi,, 1.at11t.r tliati t11e of 
qnantity, deterniines the effect; but the operator, in 
:~drnir~isteringthe a~~aes thet ic ,  11as to laice illto ac- 
count tlie : so tlier lua~~t i ty  that, lulder apl~a~,ently 
salne contlitions, very clifferalit ~,estilts are obtainetl; 
and hence arises tlie difference of opii~ion arnong 
surgeons as to its use. Six grams in a h~~ndrecl  iitres 
of air have very little effect upon a clog ; ten grams 
produce inse~lsibility for an hour and a half ; mliiie 
fourteen gratis cause death in forty-five ~iiinutes, 
and twenty grains in five minutes. 111the case of 
Inan, witli an inspiration of half a litre, these results 
are protlucetl by three, five, seven, and ten cellti-
grams of cliloroform respectively. I t  will be seen 
that the difference between the harmless ancl tlie 
dangerous proportions is very slight. Accordingly, 
the nse of cliloroform has alnrays been consiclered 
dangerous; aricl, in orcler to n~alie it less so, AIr. 
Paul l3et.t has inade experiments upon anirnals, and 
afterwartis applied them to man. IIis experime~its 
~I-itll~iiiln i~itve extended over two I~undred cases, in- 
cludil~g 11atit:nts of all kinds of temperaments, with 
a l w q  s the same result. H e  uses ten grarns of cliloro- 
f o r n ~ral~orized in a liundred litres of air, -a close 
agreeal~it: to some, and to none disagreeable. The 
rnost tJisag~,eeable effects of tlle anaesthetic have al- 
xvays bet311 felt in the period of repulsion; but Mr. 
Bert ;~lrriost entirely removes this. The period of 
excite~nent is riot great, ant1 only lasts from one to 
two minutes; while in the case of more tlian one-
thirtl of the adults it is entirely absent. The pulse 
is a little accelerated d u r i ~ ~ g  tlie period of excitenlent, 
but ~trlr~aitis perfectly normal and regular during 
sleep. C : ~ ~ ~ ~ i p l e t einsensibility is produced in from 
six to right mir~utes, and is maintained during the 
mliole tlrrle of rcaspiratioli. After the patient becomes 
insensible, tlie quantity of chloroform is reduced to 
eight grarns, and later to six. Painful operations 
have no effect, except that the respiratory nlovelnents 
are slightly accelerated. Tliere is no nauseation, aud 
the amount of cliloroforln administered is not enougli 
to canse poisoning; while there is no fear of asphyxia, 
for the arrlount of oxygen is reduced only by a liun- 
dredth. Indeed, witli tile exception of certabral con- 
gestion and faintings, none of the ordinary dangers 
need be fr:~rc,tl. 

( ' iiniicn~erlfrom La ?1n2~wr.  

V A N  ERIMEL\'GEIT~ ON TIgE CHOLERA 

AfICROBE. 


Soar~months aqo TTC s110lie of Van E:rmen- 
gem's results in 1111 estignting the cholera bacil- 
lus. and promised to ~ c t ' e ~  IIisto !Ileal :gain. 
cornpletecl report, as  l)~,csented t o  tlie I3elgian 
minister of the irltcrior, nit11 adclltions in  the 
n7ay of iiotcs and ~~l i l t es .  rolumc of I I I H ~ C S  a 
some three hundretl ant1 s i s t j  pages. A s  it  
is  the lllost con~plete  su11i111aiy get  p~~l) l lshet l  
of this mncl i -~exed  qnestion -the relation of 
Koch's comma I)ncillos to  cllolcra -we 11a1c 
tho~igh t  i t  ~ o r t l i  illore than a passi~lg notice. 
Commissiont~cl by the government, Dr. Val1 
El~ncngeill  ohtall~etl matelial, and m:~tle obser- 
7 atlolls up011 the Ir~nc~llus J Ia r -In Paris, I k ~ l i n ,  
seilles, during the cpidern~c of tlie la i t  J e:11. 
ant1 in  liis own 1nbo1 atorg a t  Brrlssel~. 

Tlic report is divic1t.d into three sec t~ons ,  
the filst of ~vhieh t ~ e n t s  of liis esl~eclition t o  
Paris ,  Berlin, and Jlarseilles, and t l ~ c  work 
which 21e did there , tlie second givcs the 
results of liis in~es t iga t ions  ; ant1 ill the third 
lie discusses tlle conseqnrncei of this disco\-cry 
of the comlna bacillr~s. 

First ~ i s i t i n g  Paiis,  the aritl~or s n v  Dr. 
Roux in Pasteru's lal)ornLory, aild oir~t:ti~ied 
specimens fi om him, pi e p a ~  ecl I I I I ~ ~ I1Cocll's 
supervision nt Tonlon ; f'rorn this place 11c went 
t o  Rlarseilles. n11ere he n as able t o  n 01 k I\ it11 
S ica t i  and Rietscli. and prwsr~ed his i~ives-
tlgations until he g a s  ceitain of the co~istant  
occarrence of' tile currecl bacillus in  llsiatic 
cholera, and until he had obtainetl s r ~ f i c i c ~ i t  
material with xvhich to p ~ u s u e  the stt1t.l.y of tlie 
~llic~o-org:laismill his on 11 laborator! . 'I'o 
mnlte doubly sure ~ v o ~ k i n gthat  lie n.as with 
the right thing, he n e n t  to  Ileilio, anti sllo\\etl 
liis crlltnres and 1nicio~col)ic 1)reparationi to  
I<oell himself. 

The  molphology of the cllolern n~icrohe is  
most exhaustively treated. I t i  curved shape 
is, of course, i ts  most s t r i l i i ~ ~ g  characteristic ; 
and the author declares his I~ellef that  no other 
organiinl possessing all i ts  pecnliaiities h:ri 
Ijeen found. ot' l ~ ~ c p a r a t i o nT h e  inetliocl fhr 
the ~llicroscolte is  the usual on(. of W e i g c ~ t  
ICoch, and tlic. o ~ g a u i s m s  seern t o  have no 
special affinity for any  coloring-~~iaterial.  
Gmni 's  methotl gives good ; and. in~ ~ e s o l t s  
sections, the arltllor prefers w a t e ~ y  solutions of 
methylene blue. or niethj l  violet 5 13. Left in  
either of these solutions for from one to two 

Rechevchra 8zrr l e  nziu,ohe du c h o l h r c  Asintig~~.Rapport
present4 b 11. le minictre de l ' int@rir~irle 3 norembre, 1884. l'ar 
le Dr. E. V A N  EII~IENGEII,allgmente de nom1)rrllsen notes et 


