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the autograph of St .  Llilie. Tile details of 
the iiivestigatioii will be fouacl, wit11 many 
other points of interest to New-Testament 
stuclents, ill tlie article above rcferred to. 

InTFLUENCE OF -1i'rlGA7ETISM ON 

CHEMJ CAL  ACTION.' 


n l o r , ~than a year ago I g n w  an accoui~t" 
of some experiments which I had perforliiecl 
with the object of determining mhether iiiag- 
netism exerts any influence 011 cliemical action. 
I succeeded in getting what appears to rne to 
be strong evidence in favor of the view that 
magnetism does, a t  least ill one cnse, esert a 
marked influence on chemical action. The 
principal experiment upon which this conclu- 
sion is basecl may he briefly describecl here. 
A ressel macle of thin iron (ferrotype-plates 
were usecl) mas placed on thc l~oles of a mag- 
net, and a solution of sullihate of copljer 
poured into it. Iiisteacl of getting a uniform 
deposit of coppel on the bottom of tlie vessel, 
the metal was depoGted in distinctly inarliecl 
lines, the direction of which nlas a t  light 
angles to the lines of' magnetic force. Fnrtlier. 
directly over the poles, the cleposit TI as uni- 
form ; ancl this uniform deposit mas bonndecl 
by a band of no clel~osit, froin one-sixteentli to 
one-eighth of ail inch in width. 

Since the first pal)er 011 this sul~ject was 
puhlislled, I have spent a gleat deal of tiine in 
cadeavoring to disco1 er otliei cnses of siinilar 
action, and to cxteiid tlle olsseivatioi~s in vari- 
ons directions, ill the hope of icnclling a sntis- 
fhctory explanatioi~ of the 1)heaoiuenon cle- 
scribed. I shall soon g i ~ ea f~111 account of 
the nork in t l ~ e  llmericari chernical jonrnnl. 
I n  the meail tiine a col~clensed account is heie 
given. 

I shoulcl say a t  the outset, that the subject of 
this paper has freyuentlj- been discussed and 
experimented npon in past years. I n  1847 
Wartmaiin suinmed up what had been doue 
previons to that time, and also described some 
new experiments of liis own. Aceorcling to 
him, niagiletislli does not iiifluence cheiiiical 
action. His proof mas furnishecl by tnro ex- 
periments. I n  the first, tlle eleotrol~sis of 
water was carricd on in a magnetic field, and 
the resnlts coii~parccl nitli those ol,taiaecl nitli 
tlie same al~parntns nithont the magnet. Tlic 
results ncrc  t11c same ill both cases. 111 the 
second cxpciiincnt, iloii c j  linders vcre  placed 
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in a solutioi~ of coppcr sulphate. Some of the 
cylintlers mere n~agi~etized,ancl others were 
not. No clifferei~ce was ohserrecl between the 
deposits foriiied. The author calls attention 
to the fact that his coliclnsion, that maynetism 
does not influence cllerr~ical action, cliff&s from 
that of a number of earlier n riters, among 
whoill may l ~ e  mentioned bchn eigger, Dober- 
einer, Fresnel, AmpBre, and Robert Hunt ; 
h i t  that, on the other hancl, it  agrees with 
that of Otto-Linn6 Erdmann, Berzelins, and 
the Chevalier Xo1)ili. 

Among the expcriinelits referred to by 
TVartmailii. those of Robert Runt1 are perhaps 
the most striking; and to these I turned lily 
attention. Runt  states, that, ~vhen a concen-
trated solntion of silver nitrate or of mercu- 
rous nitrate is plact.~l on glass over the poles 
of a magnet, the salts crxstallize out in curious 
lines, of ~vllich an illustration is given. While 
these experiiiieats have no direct bearing on 
tlie question ~rhether  lliagiietism influences 
cllenlical action or not, I nevertheless repeated 
them. To my surprise, the effects clescribecl 
by I-Iunt were not obtained. Tlle corlclitions 
were repilatecll- changed, -the strength of the 
sol~~tions,tlie strength aacl for111 of the mag- 
nets, tlie thiclzness of tlie glass plates, being 
v:triecl; hut untler 110 conelitions mere the 
expected cfyects obtained. Some of tlie other 
experimeiits of ZIuilt n7erc also repeated, 11ut 
only nit11 negative results. So that even the 
most positive statemeilts of IIunt will require 
verification I~efore they can be accepted in 
favor of l ~ i s  conclusion that magnetism influ- 
ences chemical action aiid crystallization. 

Among the experiments whicli I have per- 
foriiled sincle the pn1)lication of the first paper 
already referrecl to, nlny be ineationed tlie fol- 
lo~ving: 1. Tlie action of copper on zinc. In  
this case tlie inagiiet eviclently exerted some 
influence on the action ; causing apl~arently an 
accumulation of copper on the lines bounding 
the space directly ahol-e the poles. No lines 
hetween the po1c.s like those obtainecl when 
copper acts on iron were ohservecl. I am 
unable to sa j  positively whether tlle faint 
figure ohservecl in the zinc n a s  due to an 
increasecl tlepoiit of copper or to a lack of 
cleposit. 2. Action of silver on zinc. Indis-
tinct lines wcl c obscircd, wlich appcarcd 
to bc a t  right a11g1cs to tlic lines of force. 
These mcle obtaiiietl oi11~-~vhcil the so l~~t ion  
of' sill cr nitlatc \v:ls quitc dilute. 3. hetioil 
of coilper on tin. Tile action R as cviclcntly 
moclifiecl. by tlie of magnet.p ~ e s c ~ ~ l c c  the 
4. Action of silver on 1e:id. No action n as 



ol~scrvccl. j. -Lctioli of s i l ~er 011 ilon. A 
slight effect was produced. 

I t  will t l t i~s  I)(> scell. tlixt tlie firzt cspc~iincl i t  
descril)c.tl is tltc onr  wliic.11 best eslii1)its the 
influcncc oC tlie rri:~g~iet.  'I'lre qr~estion still 
~~ernain- .wllethc3r tlte itriliiilg e rec t  o b s e ~ v c d  
is  due t o  tltc iirflncnce of' niagiletislli on the 
cblielnical act io~r ,  or to  sortie ~lidircct inflncilce 
of the m:rgilet. An esa11tiil:ltion of 1he licjn~tl 
while the ~ ~ c t i o ~ t  qoitlg sIio\\ s (alearlyis 011 

tha t  t l ~ c ~ c  bniall partii.lcs :Ire ca r ie~ i t s  iu it. 
of rl11st. o r  ail! lighl 1nateri:rl. o ~ t  tlic S I I I ~ : L C C  

of the liqnitl, :we tl1,:rn~n t o w a ~ d s  tlic p o l ~ s ,  ant1 
then 1nol.e ill circles : ~ l ) o r e  tile polez, to  tllr 
riglit abort one, to tile left above the other. 
\Ve ha\ c lleilcc electric c.~rrl~ents in tile liclnitl ; 
and tllcse revol\,c ~ui t lcr  the itiflrle~ice of the 
magnet.  ns we noriltl e\;pcct tlic,rn to. 'L'his 
action give, iise t o  R str~:tliy eonclitioi~ 01' the 
licluicl. :~ild thi* m a j  possil~ly :lccount for llic 
deposition of copper in tltc peculiar linc3 n llicll 
h n ~ e  bven describetl. I :in1 r~n:rl)le to  say 
~vlietlier tliis iatisfactor~ily aceoritits fol the 
fact, that  tit(. lines of deposit arc. : ~ t  right angles 
t o  the llrics of f ' o r ~ e ;  hut, 21s far ns Z h a r e  
heeu able to determine, it  cloei ]lot. Vnitlier. 
if the preseilce of tltc currents is llic c'nriw 01' 
the peculiai. deposit of copper on iion. it \voaltl 
:lppear that  the s:~ine Iii11d of actioit sllonld 
ohserl ed whenever on(. llletnl is clepositetl 
upon allotlie1 ~ u i d e r  the i~iflueucr. of :t iiiagilet. 
Tliis, liome\ el .  is not thc c ~ s e ,  :L+ Tvar l)olrrtccl 
out abovtk. fact that  thc :~c%tio~t 'L'lre takes 
place inarkedly ill thc c ' ~ s c  of i ro~r ,  :rnd orily 
very slightly, if a t  all, nit11 o t l~c i  metals, sng- 
gests. though it  does ilot j ) i o \ ~ .  that  tlic nctioii 

h:tring rcm>rilic.ii e11ti1,cl-y :rr~:tifectetl I ) \  tlic so- 
111tioli of' cop l~cr  sulpliate. I lcrc  is el ideutly 
:I ~ c g i o ~ i .  b j  :111\ innot i t~eans  iilconsicle~r~l~le, 
which no rheniical : I (~~IOI I11:15 ~ : L ~ C I I1)lace. 'L'liis 
can hnldl) he aseribccl t o  the l)leselice of cur-
rcilti in the liquicl. l'lic cause must,  I tliink. 
i ) ~loolLetl for in the m:ignetizcd coiitlitioll of 
thc i r o ~ ~  ; and 1 vcri t~ue.  tlior~glt with misgir- 
iiigs, to  s l~ggest ,  tliat. tlic in f l~~cncc  of tlic utng- 
nctisl~l being most \tro1igly felt in tltc il-011 a t  
tllc olltlines of thc. poles. thesc parts of the  
iron rcsist the :~ctiuii of the coplwr sr11l)hate. 
\ire iri:ry imagine, tli:lt tlic nlolecnlc~.; of iron ill 
t11c. ~ , c q i o i ~ s  i~nlnecli:~tclyi u r r o ~ ~ n d i n gthe 1)olcs 
:Ire I~c~ltl ~itotc, lirmly l1i:in those which nre lcss 
clirectly tintler titi, infl11e1ic.c of lltc ~n:rgnet, 
;incl that  tlic iiiterii.rc~llce ~ ~ i t h  motiontllcir 
protects them. .Inst as, in  gellc>ral, :lily cnase 
whicali f:tcilit:~tes tht. in~~tiorrof niolc~culcs i'a- 
c>ilitatez (~11i~1riic:~l :l(atioii, yo, :L~SO. :ill! C :~ I~SC 

~\rlticlt inlel,tilre-, \villi the nlotion o r  molecl~les 
mould prohsi)!~ l)r('\ ent  chemical :~c'tioil either 
coinplctel,~or l):trti:rlly. r recognizc~ tilt. crude- 
ness of tliii suggei t io~l .  11' t11ei.c are  an) 01)- 
jrcationi \vliicll call 1)e r :~ i s id  against it. 1 slt:rll 
11c g1:itl t o  110 illfbr~nc~tl 111 tlte rncball of tllern. 
tiill(' ~t may :rt least scrre  a s  a \ \oiking It?-- 
l)othesis, ant1 iliay lcatl t>c~~rlrr:~lly to  n more 
s:~tisf:tctorj r ie \~- .  I i~ l tcnd  to cotltiilue e s -
l~c'rinlc~ntso ~ t  ntion.the suljject u ~ l d e r  e o i l i i ~ l c ~  
Iritti~rtnnatclj, the plic nolnt%r~:r wl~iclr c:tn :rid 
in tile solutio~l of the pioblem :lppe:rt t o  be bnt  
I'en , :~ncl tllesc do not 1 eailil\ lrntl the~nsrlves 
to  qlrni~tit:rti~(,trt,atment. 'L'he moili \ \ i l l  rie- 

is  ill some may couilectetl wit11 thc. ~ n a g l l e t i z ~ t l  
condition of tile iron. I-1) t o  thcl prcient I 
h a l e  been rlilablc t o  c s p e l i ~ u e u t  \I it11 c~oi~al t  
and nickel. U s i ~ t g  nickel-platetl I)r:rsh. r iliil 
not s~rcceed ill getting any dis])laceincnt ol' 
other nletnls ft.om solr~tioris by ~ticliel ill tliii 
condition. I5spei.iments with there rnct:lls will 
of course be of special interest. Lf it  call he 
sliown tha t  with them tile snillc liirid of artion 
takes place a s  with iron, nncl that  with non-
rriagnetic metals i t  docs not take place, the 
iiiflnence of mngnetisrn directly on the chemical 
action ~ ~ o u l c lbe practically demo~istrated.  
Tlie slight eff'ects observed with other metals 
already tlcicrihed rnay possil)ly be attrihutecl 
t o  the presence of stllall qunntiticls of iron in 
the met:lls espc~rimenteil 1111011. 

Turning from the lidges of copper depos- 
ited on the iron, n Itnt is  the cause of thc space 
a r o ~ l n d  tlie outliue of e:wh pole upon which 
no copper is deposited? I t  is  sharply defined ; 
:and at  the end of the operation i t  i s  bright,  

cc~ssnrilj nilvntlcr slo~vly, 1)111 L sliall ccoatiilue 
it :LS long : x i  ttlp1,e i t p p e a r ~  to  lw :11iy hope ol' 
:ettitig results of' \ :tlr~e. I u  L Ilc\~\t:v. 

ROTllWRA TYJTHOUT IZOTYIRP ORGANS.  
~ 'ROF~::SSSOILJOSEI,IILEII)Y, in a paper recently 

pnl~lished in the PI-oceedings of thc Academy of 
~laturnl sciences of Philadelphia, observes that  the 
Rotifera, or wheel-animalcules, form a, s~nal l  class, 
abundant in kintl, artd found almost, everywhere in 
association with algae and with infr~sorians to which 
they were for~nerly considered to belong. Later they 
were regarded ;IS crustaceans, but nom are looked 
upon as belongi~lg t.3 the group of worms. Their 
usual strilring characteristic, the rotary disks, is not 
possessed by any well-marlted crnstaccan, Arnong 
the Rotifera, however, therc appear to be some which 
do not possess the ~ u t a r y  organs, and yet in all other 
respects co~ l fo r~n  in structure to ordiiiary forms. 

D u j a r d i ~ ~ ,Gosse, an11 Claparede have described 
rntifers n.hieh they regarded :is dustitnte of rot,nry 
organs: but (:ohn described one with these organs, 
otherwise resembling tlie form of Dujal.diil, and sus- 
pects that  the latter made a mistalre; arid rernarlis 
that the existence of a rolifer without vibratile cilia 
mould he all abnormal colldition in the class. TVllile 
the forms ilescribed by the three authors above named 
are open to the suspicion that  they may possess ro- 
tary organs wliich were withdrawn at  the time of 


