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with its temperature. The resistance of the nortli- 
western and south-eastern districts of the plate ail1 
therefore be greater, arid that of the north-eastern 
and south-western districts smaller, than before i t  
was subjected to tile stress; and an  equipotelitial line 
throubh the  centre of tile plate, nhich  would origi- 
nally have been parallel to the \vest and east sides, will 
now be inclined to them, being apparently rotated in 
a counter-clocli\vise direction. 

If the plate wele of iron instead of copper, the IJel- 
tier citect? would cleailp be reversed, and tlie eqnipo- 
tentin1 line nionld be rotated in tlie opposite d~iection.  

Tile peculiar tbciino-electric efiects of copper arid 
iron, discoveled hg Thomson, are thus seen to be suf- 
ficient to accounl for IIall's plicnomeiion in tlie case 
of those metals. I t  became exceedingly intelesting 
to ascertain ~ ~ l i c t h e r  the aboce explanation admitted 
of general itl)pIicatior~; and the anthor therefole pro- 
ceeded to repeat Thoinson's expeiiirieilts upon all the 
metals mentioiietl by Hall. The results are given 
in the follom~ilg tsble, n he1c those metals which in  
IXall's experi~iients bella\e like gold are dist~nguishcil 
as ricqative, ailil tllose ~vhich  behave like iron as posi- 
ti? e. 

Metals. ' I~ormt;used. 

I
Cupper . . TVirc imd f0il~p111.c. i R. lo lT. Xegative. 
]roil. . . . ' Wire  and bhcct, an- U. to b. ! l'ositive. 

r~enled. 
I3rass . . . \ \ - i~c ,  commel.cia1. ' S.to 1:. Sega t i rc .  
Zinc . . . , IL-irc and foil. 11. to S. I'ositive. 
I?iok<>l. . . ' X l - i ~ < , ,  ! S,to 1;. Negative.
Platinurn . . : \Viw an11Soil. I S . t o ( l .  XcS~tiv8. 

i Poii, pusity 09.O yG. S. to I'. 
\Vire,commct.o. pure.' I-. to 8. 
cle\~rl ler 'dIb-ct. mire ' /Negative. 

; ~ n d  bhcet. 1 S.to IT. 
de~vciler'sl:,-rt.8hrct./ S. to I:. 

S. to U. ,I'cgative.
Aluminium . IT.to 8. Negative ? 
Cobalt . . . U. to  8. i'ositive.8 

Magnesium . 8. to U. Segntive.
?'in . . . S to ti. Negative. 
1,cad . . . I S o  current S i l .  

-- -- - . -
8,means strctchod. IJ. meal18 unstrctcl~cil. 

It will be seen that in every c:ue escepting tliat of 
alaminicm, and one out of five specinlens of gold, 
t,liere is perfect corresportdeiice betveerl the direction 
of the thernlo-electric current and the sign of 1Iall's 
effect. X i t h  regard to the aluminium, a piece of the 
foil mas nlountecl on glass, and Hall's experiment per- 
formed with il. As was anticipatcil, the sign of the 
' rotati~ilal  coegcient ' mas fou~id  t,o be positive, lilre 
that of iron, zinc, and cobalt. Either, therefore, Xr. 
-Hall fell into some error, or t,he aluniinium with nrhich 
he worked differed in soIlie respect from th:it used by 
tlie author. The anomalous spccinleri of gold, being 
in the form of wire, col~ld not be sabrnittetl to the 
same test: it probably contained some tlisturbing im- 
purity. 

!To the foregoing article, Ilr. Hall lias favored the 
ibd~tor of Science with the following reply.] 

Nr. Bidwell's table is certainly very suggestive, but 

his 'csplanatiori of !,he Hall pheno~nenon ' cannot. 
stand. 

He irialies this phenomenon to he an  incidental re-. 
suit of the manner in which the metal strip ig attached 
to tlic plate of glitss. I t  is, he says, like a hearn rigid- 
ly fastened at  both ends, aud x\~eighted in  the middle. 
\Vithout discussing the closerless of  this analogy, one 
can see, that if we faslen tlie strip 1)y its mirldle, and 
leave it free a t  both ends, the coilditioris ltpori which 
Mr. Eiilwcll supposes tho phei~omenon to depend are 
qnite ehangetl. 

After reading Mr. f3id\vell's paper, I tool< a strip 
of soft steel, abont one-tenth of a iuillinletre thick, 
:ind m:lde the ~rsnal connect,ions. but. inste:ld of fast- , ,
ening the strip to glass with cement, so arranged i t  
that it could a t  mill be clamped. across its rniddle or 
across the ends to a sheet of hard rubber. 'Vhe entl- 
clamps were abont three centimetrcs apai't, and tlie 
width of the rriagnetic poles betxreen mhiclr the strip 
n-as placed was considerably greater than t,llree ceriti- 
metres. Now, wlieii tlie st.rip was claniped across i ts  
midtile and left free : ~ tt11c ends, and was made lo 
condnct a current of elcctricitg across tlie magnetic 
field, it was like a beam supported a t  the rnidtlle, ant1 
with a load ciistrihated from end to enci; but \vlicn 
the sl,rilr was claniped at  its ends and left frce in the  
middle, it was like a beam supported a t  both ends, 
and with a load tlistriboted from tind to end. Esperi-
mcnt shows that the effect is positive, as I have always 
found i t  in iron : ~ n d  steel, \ ~ h e t h e r  {,he strip be c*IampetK 
in tlre mitltllc, or at  the ends. 

Thcre is one other consiiler:atior~ to be urgetl. hIr. 
IJii1~vc:ll wo11li1, 1 suppose, account for the fxct that, 
the obsrrvcd effect is 1,roportionnl to the nlagneticb 
force by saying that tlie st,rain .rvonld be ~~roportioiial 
to this force. But how \rill he  explain tho fact that  
tlie effect is noarly or quite proportional t,o tlie cur- 
rent, as was slio~vn in iny first paper upon t,lie snb- 
ject :' Let ns see xhatl i is  theory leads to. 1)oubling 
tlie cllrreiit, tlie inagnetic forcc rerriai~iing uncliariged, 
\voul(l doable the strain. Bnt a tlonbled st1 ain, with 
a donbled current, Y-nultl rnalie t.lie Ileatirig and cool- 
ing from tlie I'eltier effcct four times a? great as be- 
fore. Tliis would deflect tllo cql~ipotential lines fou l  
times as much as before; and, as these lilies are only 
half as far apart as before, the t rans~~crso  current, 
would be eig111 tiines as great as before tlie direct 
current nas  doubled. Tile transverse effect,, then, 
~vonld be proportioilal, not to the c~irrent,, but to t l ~ e  
cube of the current. Enwxs 11. I3ar.r.. 

C8rnbl.idge. 

1'IIE CRE VAUX E X P E D I T I O N  

E. ICl l r ,~~b?i~n~ritcs from Corumba, Sept. 24, 1SS3, 
to tlie Soci6t6 de gBographie i n  regard to tlic posqiblc 
survivors of tlie Crevaux cxj~editioll. ITe believes 
tha t  s e ~ e r a l  s u r ~ i v e dfor a time, but mere afterward 
put to death by the savages. Inforinatinn of any sort 
could hardly be obtained; as the 'Vnbai had made 
rt3ady for war, and retired to tlie interior, holding no 
further comrnunication with tlie nerltral tribes from 
whom the p re~ ious  vague news ljatl been derived b j  
the whites. Tlie Indian survivors, from their terl or 
a ~ i dsufferings, can afford little help. I t  is Itnow11 t l~a l  
Bmnco, one of the party, in his capacity of soldier. 
was preserved alive by the natives to instruct the111 
in the use of the fire-arms which they captured; a11tl 
it is possible h e  rnay be still living, bat ,  if so, has 
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probably been carried far into tlie interior. I t  is cer- 
tain that the Tobas who lnassacred Crevaux's party are 
now provicled with hatchets, lmives, ancl Remirtgton 
guns, wl~ich they have captured, partly from Crevaux, 
arid partly from the Bolivian expedition of Col. ILivas. 
They are not, however, so formidable as might be 
supposed; since it seems their capti\-e instructed 
them to aim in sucli a way as to render it allnost im- 
possible tliat any thing of a man's l~eiglit should be 
hit by tlie ball; so that the guns are more terrifying 
than dangerous to their enemies. Tlie seconcl espe- 
(lition sent under orders of Col. Foritana accom-
pi1ishc.d nothing. The third, orgai~ized by Col. Sola, 
;md sirice co~nmandecl by Col. Hazetta, is at  present 
p e ~ i e t r a t i ~ ~ gthe Chaco region, to~vard the banks of 
the Pilcomayo. Another better prepared Bolivian 
expedition was in conternplation under Col. Campu; 
but t,he writer, brolreri down by fever, !!-as obliged to 
return to Cornntba on his wag to 1:uenos ,lyres. EIe 
fears that all traces of tile expedition of Crevaux are 
lost; that even their remains cannot be recovered, 
since tlie Tobas are in the liabit of utilizing the bones 
as trophies or for religions purposes, so that they 
would be rritlely sel>amled aritl ~u~recognizahle. The 
vertebrae of tlie listed Cllristians are in special 
clemancl among the Toba I\-onicn for use as rattles or 
rattlirig pe~itla~lts  vorn  during their dances. hlto-
getlier, tlie savagery of thcse Tobas seenls to be inore 
energetic t l~aii  tliat of any o t l~c rdmer i ca~ l  aborigines. 
31ilh6me has sent to l'aris a complete collectioi~ of 
their arms, tools, iristruinelits, and clotliing, with an 
explanatory catalogue. 

On the other hand, 31. I'aul Irniarid, in the Bnl- 
letin of the ~Iarseil les society for Decelilber, ~vithout 
mentioning any date (but published before &IilliOme's 
letter), says that the B r g e n t i ~ ~ eexpedition to the 
Pileomayo arriretl safely iri the e a ~ l y  part of .iugast, 
at  the Bolivian ton-11 of Caiza, ~vitllout tlie loss of a 
man, altliougli liaving f o ~ ~ g l i t  tliree battles with the 
Tobas. They nsccnded tho I'ilcoma>-o sixty leagues 
beyolid the pilace where the Crevaux party Tvas as- 
sassinnled. Tile Bolivian congress has resolved tliat 
a coloriy named after Crevanx shall be establislietl at  
that point, and that i t  slirtll be rnarlted by a inonuiiient 
to the sufferers. Thoilar arrived at  Caiza on the 12tli 
of Jnly : liaving heard from some neutral 11idiarls that 
t a o  survivors, Haitrat ar~cl Uraneo, were prisone1.s 
with the Choroti Indians of tlle Rio Abajo. I-Ie had 
had some conl~iiimic;ttio~iwith the Tol~as,  and ob- 
tained solnc relics, anlong other things a barometer 
mliich had belonged to Crevaux. I l e  intended to 
leave Teyo rtboot Aug. 10, and pass co~npletely round 
the north Chaco, on the left bank of tlie Pileomayo. 
In January it nas  stated to tlie Soeiit6 degiographie 
that  Thouar llacl arrived safeiy a t  Assuncion, and 
was about to enlbarlr for France, where he was ex-
pected before this tirne. Nothing farther is said in 
regard to tiis search for Crevaux; but i t  is stated 
that llle rnost ilriportant result of his voyage will 
be the openii~g of a practicable eornmerci;tl route 
between Bolivis and Paraguay, giving opportunities 
for a recilrrocal colnmerce ~ i o w  valrlecl at  twenty mil- 
lion dollars. 

A NEW THEORY OF IIEREDITY. 

T h e  lata of heredi ty:  a slucly o f  the cause of ariali lion, 
a n d  t71e origin qf living ovga~l i . snt~.  13y \V. H. 
BROOKS.Baltimore, i l l u r ~ ~ h y ,1883. 12+336 p., 
illustr. 1 6 O .  

J...EGEKis qnoted by Seinper as saying tliat 
there hns bee11 eiloagli 1)arwiiiist philosophiz- 
ing, and tliat it is now time to subject the nn-
incrons hypotheses to tlie test of investigation. 
\T'llile this is unr1oul)tedly tl oe, some I~ypothcses 
ale necessaiy ; aiicl even iiicomljletc and erro-
neous ones lnay be of great service by offering 
a sciies of ilefinitc problems for solution, in- 
stencl of a chaos of f:~cty. L L  -211 honest attempt 
to reasoil from the plieiloniena of 11at11re can 
hardly fail to rcsnlt in the discorery of sornc 
little truth." This is tile l i q  ilotc of tlie bool~ 
before us, mhiclr is tl~eref'orc ~voi.tlij. of very 
carcfrll consideration, lion ever n~isatisfactory 
it may prove to hc as an esp1:~nation of tlie 
great problein of hcrecllty. 

Tlic theory lsroposed in tliis hook is n n~orli- 
ficntioii of Darrrin's 11) l ~ ~ t l i c s i s  of pangene-
sis, recoi~structecl ~ i t h  a \ icm of avoidii~g the 
many difliculties in the IT ay of tliat 11) potlicsis. 
Brooks's theory, very briefly stated, is as fol- 
1 0 ~ ~ s .I. Thc u r~ io i~  of two sexual elciilei~ts 
gives varinhility. 2. 111 all ili~ilticcllular organ-
isills the ovuni and the niale cell have gradually 
bcconle specinlizcd ill diffcrcnt (lircctioils. 3.  
Thc ovum hns acquirccl a rcry coinl)les orgnn- 
ization, mid co~i ta i i~sri~aterial particles of sonic 
Icind corresponcling to each of the liereditnry 
species cllaractcristics. 4. Tlie o v n ~ i a i ~  O T : ~  

of tile offspring are the dircct and unniodificcl 
clescenda~lts of tlie parent ovum. 5. I2acli 
cell i11 the body has tllc po~vcr of tlironing off 
minute gcrms. llnring the cvolutioii of the spe- 
cies, tlicsc cells haye acquiicd distincti~ e f i~nc- 
t io~ls aclaptect to the conclitious uncler n liicli 
they arc placed. TT'kicii tlic function of' a cell 
is distarbecl tlirougll a change in its enriron- 
merit, it thro~vs oil sinall particles, mliich are the 
gerins or ge i l~n i~~ le iof this particular cell. ' 
6. These gelins may be carried to all pnrts of 
tlie bocly, aiicl pcuetiate to ail orum or to a bad : 
bnt the male cell has acquired a pecaliar pon er 
to gather and store up gcrms. '7. Wlleli iin- 
pregnntion occnrs, eac l~  gemrnule in~pregnates 
that pn~ticle of the 07 um rrhich will give rise in 
the oEspring to the cell correspo~ldiiig to  the 
one mhicli proclacecl tile gemrnule : or else it 
1111ites with a closely related particle, destined 
to produce a closelx related cell. 8. I n  the 
borly of the o6q:spring this cell mill be a hybricl, 
and tend to rary. 9. The ovarian ova of the 
offspring inherit the properties of tlie fertilized 


