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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 tlle Anartliri arld 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 col1tail1- 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 horn- 
b lende~,  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~ 

Dac. 1. 


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 in 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 
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its first cost." The correctness of the principle has with t l ~ e  two-wire plan, since the energy cspciided 
been established by Sir William Thomson ancl 0th- in heati~ig tllein is one-half, axid their thermal capacity 
ers.1 is also one-half. We have supposed, in the calculated 

I n  tlie three-wire system, Edison reduces the cur- economy, that the three wires are all of the same size. 
rent to one-half its value in  the two-wire system, Their combiiled cross-section would then be Z .+=$ 
and increases the total resistance of the same number of the conibinrd cross-section of the two ires in 
of lamps to four times tlie former value, by the ar- the fitst plan. The saving in interest on concluctors 
rangement shown in the second diagram of the arti- would then be 25 %. Edison sacrifices runuing-ex-
cle referred to. The total heat-energy developed in penses ill order to diininish the size of his conductors 
the lamps, then, remains the same, since it is rep- beyond what is clearly the most economical arraiige- 
rese~lted by C", where r is the combined resistance ment. We take it for granted that the principle of 
of the lamps in multiple arc. The inference is, that nlalririg loss by heat-waste in corlductors equal to 
the resistance of the leading wires sl~ould also be interest on their first cost was talcell into account i n  
increased fourfold. I n  the articles referred to at  the calculating the size of conductors iri the two-mire 
bottom of the page; it is shown that  the cross-section plan. EI. S. CAHHART. 
of the conductor shoald vary simply as the current Kvanaton, ILL.,Dec. I. 
strength. Hence the co~ldactors in Edison's three- 
wire system should be dilninished only one-half in 
size for greatest econonly of working. That this is 
entirely correct mill appear from an examinaliori pf BE rNVESTrGA TED ?the energy expeniled in heating the leading wires in 
the several cases. I n  the two-wire system IK the last number of Science, Mr. Gurney, 

c = E (1) honorary secretary of the Society for psyehieal 
n + r' 

reseal-ell, replies to my paper in Scie~zce of Oct. 
in whicll R and r are tlie resistance of conductors 
and lamps respectively, I n  tile three-wire system as IS,1884.. TOone wkiose experience has been 
arranged by Edison 

2 E 
tlint scierltitic discussion is often nugatory be-

3 
' C  

-
-
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4r (2) cause the parties sedulously refuse to ~ulder- 

the three-wire system, conductors llalf size, stand eacll other, it is a great pleasure to read 

-1-C= 2E' Mr. Gurney's paper. Tlie reader who eoin- 
2 I i + 4 ; '  ( 3 )  pares it with my own, will, I tliink, have a fair 

in  E' eqnals tile electromotive force of each of 'iew of the two sides of the question from the 

the two dynarnos in series. This electromotive force special ltoillt of mllicll me lleretofore 

can be lower than in cases one and two. From (1).

E= CB + cr, a,ld EC= + c+, for  total tal<en. I therefore ask permission to coiisider ~ 2 ~ 1  elec-

trical energy expended; the first term being the heat- tile su13ject from a somewilat differelit stallcl- 

waste in the conductors, ancl tlle second the energy 

expended iri the lamps. point. 


(2) ,  E= CLZf Cy, as JvTiilen oiie aclduces evidence in favor of telep- 
crgy is +C. 2E= CE, the saine as before. From ( 8 ) , 

E =+CR+ Cr, and tile total electrical energy is athy between living persons, e : ~ h  having the 

BC. 2E' = CE' =+C'E + The energy expend- Otller in millcl, 1 prepareclto listell ill the 
ed upon the lamps is the snrile in tlie three cases, 

being represented by C"; bnt in the third case the spirit of oile who feels that there may be lilany 

heat-waste is +C2R,or only one-half as n~ucl l  as in tllillgs on Ilot Jet drcame, of in our
the  other cases. In Eclisou's a r rangeme~~t  tlie ratio 

between energy experitled in the lanil~s, and heat- philosophy. n u t  ~171iei1 an imposing array of 

waste iri tlie mair~s, is tile same in his three-wire 


systeni, tellc'ingsysteln as in t ~ o - ~ i r e  ~f the coIldnctors e~ideljce is ~ r e s ~ n t ~ ' ,  to s'lo'~' telep- 

be rednced to only half their fornier cross-section, athy between a lire lilall a i ~ d  a dead one, I 

the ratio of heat expeilclecl in condnctors to lieat 

developed in l;tml,s is ollly as Sreat as must fraillily confess thal I cannot help receiv- 
E d i s o ~ ~saves 62.5%of the cost of concluctors, or 62.5% ',illgit tllc spirit of the Afi.ica11 ~ ~ ~ o ~ i a r c l i  of 
of the interest or1 their cost, the running-espel~ses 

reniainiiig the same. TlTitll half-size conducto~,s, the lV1lon' foliowing is He had 

s a v i ~ ~ g  cnlltnuecl a Dutcllmal~ -qllo llacl beell trespass- 
would be 2.5% in interest on cost of co~itluctors, 
and BO % in heat-vaste on conductors, or a total of 73%',, 

-a gain of 12.5% over the l?lan by ~ d i ~ ~ ~ ,  
iiig on his territory, anc? was about to put hiin 
Moreo\rcr, thi! electrolnotive force of each inachir~e to deatll, 'rile prisoller, howeyer, like the

being lower, the dynamos could be rednced in size, 

and their cost would be less. I n  rcducillg tile con- heroine of tile ' Arabian nights,' mauaged to 

ductors three-fourths in cross-section, tlie rise of postl3one tile fatal day from tillle to tilne by

teniperature for the sanle quantity o f  heat developed 

in thern is four times as great as in the two-wire sys- inventing stories about the ~voiiclers of civili- 

tem, since their capacity for heat is reduced to one- zation with wllicll to regale tile royal 

fourth. I n  the case of reduced one-half 
co~~ductors  

in size, the rise of tenlperatnre would be the sauie as IF'hen his illvcntive powers hacl reached their 


h 1 \ ' i t < n - r ,  "01. xxiv. p. 489; American engineer, KOV. T ,  1834. likit, he felt obliged to fall back up011 facts, 


