
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 

t1i:rt 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 noriltl '\;pcct to.we t l i c ~ ~ ~  'L'his 
action give, iise t o  R str~:tliy eonclitioi~ 01' the 
licluicl. :~ild thi* n1aj 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'or,ce; 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 tllc c ' ~ s c  of i ro~r ,  :rnd (>lily 
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 



their obserration, there can be no question tliat there 
are others which arc entirely destitnte of them, and 
hare efficient substitutes. Of this character is Dic- 
tyopho1.a voras, discovered by Professor Leidy in 
1857. The animal is oral, transparent, and fixed in 
it,s posit,ioii. Tlle interior eshibi t ,~  t,he usual st,rnc- 
ture of rotifers, together x i th  the powerful ninscular 
pharynx a r~ned  with jaws, observed to be in frequent 
motion. Froin the truncateil extremity of the botly 
the aninial projects a capacious delicate membranous 
cup more than half the size of the body. The cup is 
a substitute for the rotary disks of ordinary rotifers, 
and is used as a net to  catch food. At will it is en- 
tirely nrithdrawn into the body mith its prey. T l ~ e  
ariimal feeds on sinaller animalcules; and in one 
instance upwards of fifty of these, iiiostly entonlostra- 
cans, ~ve1.e squeezed from the sto~nacli. With ex-
tended ]let, the a~limal measures up to 1 nini. in 
length. I t  mas found in tlie Schuylliill River, at- 
tached to stones and aqnatic plants, and also mas 
observetl attached to the sides of ail aquarium. 

Mecznilcow, in 1866, described n similar rotifer under 
the name of Apsilus leutiformis, found at  Giesseii, 
attached to tlie leares of the Ni-mphaea lntea. I t  es- 
pecially differs frorn 1)ictyopliora in the possession 
of bristled tentacles, and a ganglion to tlie poncli. 
Recently, also, Xr. S. A. Forbcs of Kornial, Ill., lias 
described a sinlilar rotifer with tlic name of Cupelo- 
pagus bucinedax; ijnt this Profcssor Leicly suspects 
to be the sanie as the Dictyopllora. 

Later Professor Leidy h ;~s  !liscorere~l anotller re- 
markable form, mliich lie has named, from the ab- 
aelice of rotary organs, and its restless habit, Acycins 
inquietus. I t  TT-as found attacbe~l to the stcnls of 
Plu~nntella,a ciliated polyp, on stones in the Scllnyl- 
kill River. I t  was a l~rays  single, enclosecl in profuse 
bunches of the familiar ~ot~ii 'er Alegalotrocha, from 
which it mas renclered co~lspicuous by its larger size, 
reser~ibliiig a giant ill a c~.o.ivd. For the most part, 
in ge~lersl  strnctare it resi:nlbles i\Iey:ilotrocha; bnt 
as a substitute for the rotary disks of the latter, it 
possesdcs a large cnp-like head prolonged a~ the 
nlol~th into an i~lcurveil be:~k. 'l'lle cap is retractile 
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RHYTHJ4IC MCTSCULAR COIVTRAC-
TIONS. 

CONTINUINGthose researches on tlie physiology of 
the contractile tissues to n-hicli we owe so much, 
Engelnlaun has lately been at worlr (PJii;je)"sctrchiv, 
xxix. 1882)011 the arterial bulb of the frog's lieart; 
selecting it as a niusci~lar organ ~ ~ ~ l ~ i c l icontracts 
11i~th1nicallg or1 .itimulatioi~. Prclin~inary careful 
stady ~vitli the aid of some of liis pupils confirmed 
the result of all prerious T\-orl~ers, tliat tlie bulb con- 
tains no 11r:rve-cells. I i i~~r i t ,ho~rever, just as Erigel- 
maiin hn(l finished liis ~vorlc, tlescribeil a ' hulbus 
ganglion:' this lei1 to a fresh histoloqical examina-
tion, also fruitless, so tliat E11gclinann finally asliecl 
Lowit to sencl liiin solile of his gveparations. Thcse 
IT-ere received aricl examined. Engcliiiann ~uihesi-  
tatingly asserts tha t  the snpposed nerve-cells are 
notlii~lghut enclothelial elements mid co~~nect ive  
tissue corpuscles. Tlie isolated arterial I~ulb is ac- 
corilingly ~rotliing but a niass of muscular, connc~c-
tive, :cntl epitlielinl tissues; nevertheless, xvlie~l filled 
~vitli hiood seruiil uiirler a suitable pressure, it, like 
the apex of the rentricle, exccutcs slow rhytllinic 
pulsations. Tliese cease in ten or fifteen ininntes, 
but after a n71iile recommence, and nlay continue 
for l io~us .  A single s~~tlcleir stiiuulns of moderate 
streil$li applietl in any pause bctveet~ two pulsations 
calls forth, riot as in tlie case of the rentricle a si~lgle 
colltraction, hut a rliythniic series of sucl~ .  A weaker 
stiinolus leads to only one beat, or nolle. Ally part of 
the muscuiature of tlie bulb ]ins this property, c r m  
pieces cc~t ofC a11d so ~ i l i~ iu t e  to need lens foi. a:: a 
their observation. It is therefore undoubtediy rt 
propel.t,p of tlie muscle elements tileinselves. 'rlie 
lnuscle is :ilso condnct i~e:  a s i imuh~s  alipliccl to a 
portion urlited o~l ly  by a narrom uncut strand \\-it21 
anotlii~r porl ioii, \rill arouse coiltrnctioris in the Intler. 
'j'lle stro~izcr tlie sti~nrclns, np to a inaxiiunin liniit, 
tlic greator tile ? ~ u n i l ~ e r  l?al*at,iolls ill the series of 
nllich folln\~-s its application, ancl the less the inlei.- 
rnls bctweeil t l ~ c  iridivirlnal cont;nctions of the series. 
Tlle inflnrnce of snccessi~e stinluli at not too slio:.t 

and protr~~i;ile,coi~t,~~;ictileaiid expal~sile. l l T 1 ~ ~ ~ l ~  (;j-.?'I)iilterrals is iilic that obserl-ed by Il;onilitch on 
protrriiietl and esl?anded, the ~ n o u l h  g:.apos mirlelp, 
and the beak becom:.s Inore esteildeil, hut aln-aja 
rerrlaiils incl~r~-ed.  Tlle aninla1 bends i~icessantly 
in all tlirei*tioils, and it colltracts ancl clo~~gntes in 
accorcl wit11 its snrrornidiii;: a~sociat~en. I t  frrcluerit!y 
bellr!s, nlmost donbling on itself, so as to bring i!s 
prehensile inonth ~ i t h i i i  the play of the currents 
p rod~~cedhy the rotary disl;s of the llegalotrochae, 
while the month expands a ~ i d  contracts so as to 
gmsp a portion of the food hronglit n~ithin its reach. 
The movements of the animal are somewhat of a 
grc~teique character, and retninded the aafhor of 
a, zealous demagogue addressing a cro~rd ,  obseqili- 
ously bowii~g, and greedily accepting contrihatior~s. 
The length of Acyclns is up to 1.5 mru. in length. 
The embryo at  thc time of its escape from the egg is 
a ~rorui-like body, I~aviiig the mouth furnisl~ecl mith 
vibratile cilia. 

The original paper is furnished with illustrations 
representiiig both I~ictgophora aud Acyclns. 

I n  one i~istance Professor Lcicly i~emarlrs, that he 
l ~ a d  the o])portnnitp of seeing an individaal of Pln- 
matella, ~ v i t h  ontspread arlils, and in its immediate 
vicinity :L group of 31egalotroch~e wit11 open disks 
and an  Acyclus in its mielst, together with t,mo worrr~s 
of the genus Uero, 17-ith extended and expaneled 
branchial tails, all acting together in concert, appar- 
ently perfectly regardless of the presence of one an- 
other, -messmates partaking of the same repast. 

the vent rici11:~r apcex. L1fle; long rest, irritability and 
coiltracti1it~-are diminishecl; if then equal saccesqire 
stiil:iili Ije applied, of snc11 strength th:lt eacll only 
al.ouses one beat. each beat is 1uoi.e p o ~ e r f a l  tll;rri 
that mhich preceiled it, until a inaxili~utn is reaclied; 
at the hiZnie time aealier s t i i i l n l~~ i  that re-a tlien 
quired nt the encl of the ;jeriocl of rest beconies sua-
cieill to excite :I contrnction. Each l;ul~iation nev- 
ertheless temporarily eullai~sts t,lle nluscle; if the 
stiriiuli follow ; ~ t  lcss t l ~ n n  d'l in ter~als .tlie successive 
results are smaller. The contraction is aln~ays mas- 
imal for tlie gircn contlition of tlie iiinsele: a, s tror~g 
stirnulus causes no riiore powerful contraction tliall a 
weak, pro~icled the latter acts at all. As ill other 
inuscles, a stillialuu iii itself too weak to canse it con-
tractio~l lnalres tlie orgall inore selisiti.ire to succeed- 
ing stimuli, As a result of this, rapidly repeated 
(tetai~izing)stililuli at  first too feeble to inflnence tlie 
bulb ma!- after a time nlalre it give an occnsioiial beat, 
aild ult i~~lately cause rhytlimic pnlsatioiis: that is, 
practically continuous stiinillat,iol~ gives rise not to 
continuous but to periodic contractio~~. These exper- 
iments go far in support of the ~ i e w  wl~ich has been 
gaining ground for some time biick, that the rliytlitn 
bf the heart's action is dne not to illternlitte~ice in the 
stimulatio~isent froni its ganglia to its nlnscle fibres, 
but to a property of the cardiac mnscle tissue itself. 
The paper also contaii~s interesting experiments on 
the influence of warmth and cold, a11d of varied 


