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'I'rr~:QLESL'IO\ of nla~irlal t ra i~l ing is begin- 
ning to receive ill this countrj tlle attentloll 
i t  deserves. ,Lmoi~g the indications of this 
fact. we point to  the experiments nhich are  
ill progress in  Ken- Yorls, I'hiladc~lphia, St. 
TAouis7 Chicago, Baltimore, and other iil~por- 
t an t  cities ; to  the admirable debate ( n c ~ c r ,  
TI e believe, adequzztely reported) n hicl-1 oc- 
curred ill the sect io~l  of nlccllanics a t  tlie 
I'hilailelpliin nlectiilg of the ilinericail associn- 
t ion ;  to  the report presentee1 to congress a 
year or liloie ago on technic:tl education, b~ 
Gea .  Eaton,  tlie IJ.h.  commissioiler ; to  tlie 
interest which lias been awal ie~~ct l  by tlie Brit- 
ish-commission report on the same subjert,  
of which three ~ o l a i n e s  have appeared ; aiid, 
fin all^ , to the nctioii of the Slater trustees in  
il~sistiilg that  the iilcoiize \\-hicli they ciistributc 
among the schools for freeclmei~ sli:ill only be 
gil en t o  srhools vvl~erc mai~rinl 1:lI)or or hniidi- 
(.r:rft is cncourzzgetl. 

Sonic. hqht  is  tl~rolr ii 11poli 1)rinciples ant1 
liletliods hy a recent papt.1 011 t'cl~nical cdrica- 
tion, by  1 ) a ~ i t l  b:tndeinan aiitl 1':. 31. l)i\on 
of Cia-gow. 'rhcy cliscubi tlic leiations of' 
the  c,lcmeiilnr~ s: 11001 :iild the 11 oi k-sliol) ; 
seconrl, the pal t n liicli seconiiaiy schools ruaj 
talic in 111 e p n i i ~ ~ g  ial pu1 suits ;boj  s foi i ~ l d ~ ~ s t i  
tiiiid, tlic s1)lleie of scllool work-sliol)s ol tech- 
11ical scl~ools. Tlicir conolr~sioiis, mhicli a l e  
of general i n t c ~ e s t ,  t l i o ~ ~ g h  inteiitlecl only for 
hcotlancl, are  briefly stated, as  follovrs : Ever\-
c*lliltl should have as  good a geacral cilucatioil 
ns tic call get ; as ciic~imstanccs difycr, schools 
must be ailaptecl to differeal ~vai l ts  of tlic 
i~lilustiial classes ; tlicic sllould be c lcmenta r~  
icliools for chiltircn less thail thirteen Sears 
old, secondary scl~ools  for mole n lio can con-
tinue to  stuily until they are sixteen ; and, in  
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both, school work-shops sho~ild be established ; 
apprenticeships inight thus be recluced in time ; 
fillally, trades should be taught systematically 
to thc yonilg, after they leare scliool, either in  
a work-shop or in  a special building tletaclied 
from a ~ ~ r l i - ~ l ~ ~ l ) .  a s  expeiieiice i n n  suggest. 

\ J ~ < , ~ ; \ I I S X I~vliicli ili(1 goo(1 (luty clurii~g 
t l ~ c  darlc ages, Itut 1~7hicl1 has fallell into disuse 
ill later times, 11~1~ icltlom beell more .~taiael?j 
employed tllnil ill the followiiig passage, taltcn 
from a little l ~ o o k  just pul)lishccl, - On tlie clii- 
covery of the 17eriotlic la\\- : ' -

"Are the atorxiic ~veigllts illvariable :' Tllis ques- 
lion must most probably be alls\\~crcd in the aifirrna- 
tiye. If the atomic weight of an element varies, sue11 
variation is most likely very slight, otlierx\~ise the 
simple ],elation between tllc atomic ~\-eiglits of tlic 
elemelits mllen arranged in their natural order ~volil11 
he liable to be disturbed." 

J l r .  Xerrlancls (ltlte piofessor of chcinistry 
in the City of liolldoil college), n lio is tlic. 
:lutlior of the above passage, is also a c1niin:llit 
to  tllc lioiior of liavnig tliscoreretl J lende-
lejcnl's 1)criotlic LIT. 1[om far  cheiiii~t-, weit, 
from suipecting the truth of that  law ill 1866, 
appenrs from tlie fact. that ,  a t  a ~ n c ~ e t i n ~  of tlw 
( 'hcluicnl socicty. l'rof'. C4. F. li'oster li~1i110i-

ously inqliiictl of 311.. Xewlaiitls mlieti~cr l ~ c  
lincl c ~ c r  exalllined tlie elements nccortlilig to  
tllc order of their initial lettcrb. 

1 0  I ( 11 I i t e  is I t  i  o  ? ('nil 
a n j  l~ot l \  tell ? I l ,I% :111ybo(lj ti i ~ t l  to  tell 
TYl~at %hall be Ihr. staiit1:~id oS n~easkue~ilent  c 
hi1 \\'illiani l'lloinson 1i:is lately l)iintcd a note 
n llicll coil\ c j  s soivlc cruious data  1)c:lling oil 
tllcse clr~estions. 1)uring tlic n ~ e c t i l ~ g  ot' tlic 
l < iitisli associntioii a t  Yollc in  18h 1 . lie oh-
selT cd tllc rnoori mlic~l i t  .i\ a s  i ~ c n i l ~full, a i ~ t l  
a t  about miclnigllt. I i c  forind the light to  bc 
equal t o  that  of :L caiirlle a t  a distallee of two 
l~uiidrecl and. tliiity ecntilnctrcs. J1nkiug no 
account of tllc loss of i i~oo~ll ight  ill transmis- 
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sioll tlirough the earth's ntinosplicre, lie colll- 
putcd that  tn-cntj--scrcn tho~~sanc l  inillion lnillion 
~ ~ 1 l d I e smust be spread oj-er tile mooll's cnrtll- 
marc1 hemisphere, paintecl black, t o  send 11s as  
lnucll light as  we from her. Probably 

forty tllousand Inillion lllillion callclles would 
bc reqllired t o  for :L~)sorptioll. s i r  1  -
lialn carried liis com1)utntions n little farthcr, 
and figured, tllnt, if tllc face of moon whicll 

We See -vvcrc pailltecl k)laclr, ancl eo~erecl  wit11 
stallclillg l,acliecl ill square orclcr, tollcll- 

ing 011c nnother, all burning iiormally, tlic light 
rcccij-ed a t  tilc eartll woi,l(l k,e a\,oI1t; tile salnc 
in q u a l l t i t ~  (US estilnated by Our eyes) as  i t  
1.cnl1~is. 

I-IOKdoes nloonlight compnre with sunl igl~t  ? 

'The  palato-quadrate, not articulated with the 
skull,' is a true character of the typical qliarlis and 
Rhillae, Of course tile apljavatlls, beirlg the sllspell-
sorir~m of the lo~ver jaw, must 11al-e sotne co~~iiectiorl 
with the craniunr; but it is indirect, and not direct. 
TI,, ' hllarthri is tllerefore quite 

contrasting well wit11 ' O13istharthri' nnd 'Proarthri.' 

The newly proposed term, RIesarthri,' is, lio~verer, 

unobjectionable, althougll I should still, ilidepend-

""tf priority, prefer Alnarthri. No one who took 

an intelligent interest in the subjrcts in question

would be Inisled by the n;nile Aliartht.i,: or tile diag-

noses of the Anartliri and Ellinne. 


I ~ n n s t  clissent. fro111 the opinion that  the Clado- 
dorltidae are related to tlie Cl~lalliyiloselachidae rather 
than to the Ilybodontidae. To trarerse the qnestioli 
mould, however, infringe too mnclr on your space. 

Mr. Gamian, in his sabstitnte for nry pro~ihional 
diagnosis of the Selachophichthyoidei, 'vertebral 
conditioil unlcrio~~:ri,' lias added to our lirio~vledge of 
tile group by verifying my saggestion (Science, April 
11, 1SS4) tliat the " anatonly will probably reveal a 
structure rnost like tliat of tlic Opistliartliri." 

I am pleased to find that  the vie~vs of Xr .  Garman 
as to tlie remoteness of the Xenacanthini Gr Ich- 
tllyolorni from the true selacllians agree nritll tilose 

~ expressed by myself. in fact, ,The Xer~acant l~i~r i ,  on tkle 8th of ~ ~ 158.2, sir~ ~ i l l i ~ , ~ ~~ ~ b ~ ~ 
Thoinson in Glasgon~ incasnred the brilliancy 
o r  tlie sunliglit nt o i ~ c  P.M., aucl computed that  
i t  nrns about fifty-three tliousnncl tiilles greater 
than that  of n candle-flninc. This ,  he SRJ-S, i s  
more thall tklrec tilnes tllc ~.a111e fou11cl I)y 
Arago for tile illtensity of slln's IjgIlt. 
' So mucll for a Glnsgom- Decclnber sml ! ' 
Heiicc lic derived the conclosions that  the Glns- 
gon. s~ulliglit x i s  seventy-one thousand times 
the yorB moonlight, ~ l l d  " TVC ~all110t bc 
veTy fcL). TYrollgill estimntillg tile light of  fill  

appear to me to be true fishes ratlrer than selachians, 
although not teleosts, as has lately been urged. 

TIIEO. GILL. 

Hornblende alldesite from the llew Bogosloff 
volcano. 

A short time since, there mere received at  tlie Na- 
tional Innseiunj from Lient. George N. Stoney of tlie 
0,,;,1as1<3,~ several fwpments of rock from tile llew 
volcano on Gogosloff Island in 13ering Sea. On ac-
count of the interest just nowattaclled to this locality, 
i t  i, thought a brief llotice of tllese may llot be 
of ljlace here. 

Tlie roclis are llorilbleride nndesites. Two varieties 
,ere received, -olle ~ e r ylight, gray alld sliglltly pur- 
plish in color, fine-grni~i(~(l, somen.lintfriable, and 
porous; the other tlnrk gray in color, aud inucll Inore 

sLullight anxwllere the cartll. - ~h~~~ TJ,llo 

are  cnrions to  lillo\v Illore of this ill~11ir)- TYill 
fill,,, tllc llotc to n.hicll n-c cl,ll attelltioll ill the 
proceeclings of the Glnsgonr philosopliicnl SO-

ciety for 1882-83. 

-- .. 

LEY'TERS 1'0 THE E13ITOll. 

.u, Covye,q2,0?l,[elit a p e  ypqilr,~teci lo be n , ~  Cyiqfaa poanibie.  e 
w7.itpT,,T 12al,i.e i 8  iil a i l  c a s e $  veq?li,.ed r r s  i j , . o o f o ~  y o o d ~ ; L i t h .  

The oldest living type of vertebrates. 

1 m a s  gratified to have niy o ~ v n  conclusions ns to 
the systernatic relations of t,lie galeoid Sclachinns 
verified by so competent an origillnl i~ivi'stigator ns 
Mr. Garman. The differences betwecri us iio\v are 
fict,itious rather than real; or better, perhnps, they 
are chiefly diEerences of expression. 

As to thc characters of tlie Opistharthri, it must bc 
remembered tliat I assigned them long before Chlan~y- 
doselachus was lmomn; and then the statement that 
amoljg living sharlis they ' alone esliibit ' tile ' pecnli-
:~~.i t , ies 'spccifieci, was literally true. 

inooil a s  a ~ ~ ~ ~ ~ l t ~ - t l i ~ ~ ~ s a l I d t hof' the  fir111 aiid compact in texture; botli varieties colrtaill- L ~ ~ O L I ~  
ing mncroscopic hornblende a i i~ l  plngioclase, a i ~ d ,  1~11-
tler the microscope, seen to be nearly itlentical, eacli 
consisting of a gray gromitlrnnss in wliicli are em-
bedcled deei? reiltiisll-bro~vn, strongly dichroic liorn- 
blendes, l ig l~t  g1,een nugites, and nurnerocs cry.;tnls 
of a pta.gioclase felspar. Sanidiri is also. present, a 
very little apatite, and tlie usual sprinkling of iron 
oxides, \vliicli seem to lje 1a1,gely magnetite. Tlie 
gromidninss consists of a n~icrofelsitic base, carrying 
colorless riiicrolites, grnins of oljacite, arid iriirlute 
yelionis11 and greenish particles ~vliich are probably 
liornbleilde and :~ugite. Tlie light-colored variety 
col'tnins slllaii I J ~ of ~ a ~ ~ ~ ~ ' ~glass'
while t,he darlc vnriety scerns fpisitic t,llrollgllont. A 
Inore detailed descriljtion of t1ie.e ~ocl ts~vill he given 
Inter. Gxo.  P. MEXRILI,. 

T'Rs''in~to'l~ 
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Edisoll,s three-wire system of distribution, 

I<cferring to the article wit11 tlie above lleadil~g 
in  No. 91 of Science (Nov. 21), it is riot difficult to 
sllow that  the conclusions reached are 1101 ill har- 
rxiorry with the fu~lda~ncnta l  proposition governirlg 
tlie size of electric conductors. This proposition is, 
that  " the adclitioiial runliing-exljerlse due to the re- 
sistance of the conductor fillall equal the interest on 


