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expressions for tlie various constanf- (in telrils of 
those of the two-wire svstem). when tlie same ~jlant 
of lamps is divided up (with n conductors, eacll of 
whose cross-secti'ons is k times that of olle of the 
firsti into n - l onuallv-balanced circuits. r i t l i  n - l 
dynamos in series, as "in the Edison svstem figured 
oh p. 477, vol. iv. ( the same energy b e h g  devdopcd 
in the ~a lnps  as a t  first), will then be: -

( i t  - l ) l . 1. = tlie resistance of the lamps. 

H 

= the resista~ice of tlie two outsitle contlnctors. 

' 
- -- = the current in the same. 

I2 - 1 

.-
CB 

--. h: + C"v = Erh-1= difference of potential
O h  - at termi~lals of each of tlic ?& - 1 

dynamos. 

ZR = heat-energy w:~sted ill two outside con- 
( I L  - . k cluctors. 

C,2 

(12 - I ) L .  ( n  - I).' . = (2% = cnwgy developed in 

the lamps. 

11
% .  1c . C l B  = i .lc = interest on cost of I {  con-

ductors. 

The energy consumed in tlle laml~s(Ci2r) is tlic, 
same as a t  first, as shown by Professor Carhart, anci, 
being constant for the plant of lamps, need not be 
further considered. The total running-expense, then, 
tlue to conductors (inclutling interest on tlieir cost), is 

in terms of CZB. This sl~oulcl be a ~n in in~um.  Its 
first differential coefficient witli reference to k, placed 
equal to zero, gives 

1 


as  the most ecoriomical section. This gives, for the 
rninimum value of the total running-expense, 

tlie interest and heating-cost being eqaal, as tliey 
should. The same value of k gives 

as the corresponding difference of potential a t  the 
terminals of each of the ?z - 1dynamos. 

Substituting now in these different expressions,
and also in corresponding ones for t he  Edison sys- 
tem and for Professor Carhart's plan, values of 7.1 
from 2 to 6, we have tlie various data given in the 
following table. 
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So~rie very interesting comparisons of relative ad- 
vantages might be notcd, did space permit. The most 
iinportarit is the rapid increase in the ratio of heat- 
energy to capacity of conductor in the Edison sys- 
tem, which might malre it necessary to lay the wires 
so as to adrnit of pretty free radiation of heat. 

This questio~i of temperature of electric-lightirig 
cor~ductol.~promises to protrude itself the more they 
are laid undergro~u~d. The desideratum for an insu- 
lating covering would seem to be a non-conductor of 
electricity and good conductor of heat, -apparently 
inconsistent qualities. Perhaps the eventnal solutioll 
will be in bare or loosely covered wires on higlriy 
insulated points of support, thus admitting of free 
radiation of lieat, like aerial lines. EI. M. P kur,. 

Washinqton, Ilec. 15. 

Mr. Todd, in recent 111unber of Scie~~ce,  a speaks 
of Sept. 2.3, lSSY, as tlie last day of that  year on which 



the sun was free from spots. I find that I observed 
the sun, for the purpose of nlappiiig its spots, Dec. 5, 
a t  eight A >I., TVashinglon ( P e ~ l n . )  local time, and it 
seemed to be entirely clear. 'I'he instrunlent used 
was a, fo~rr-iilcll refractor. Thinking I might have 
overloolred some small ones, I observed it again wit11 
at1 eight-inch refractor s t  half-past one, power of a 
I~undred and fifty, and (lid riot see any spots. The 
contrast between tlie .sun's face, Dec. 5 ,  188:2, and 
Sov. 5 ,  1883, is very ~narltecl. I find I napped seveu 
groups on Nov. 5, 1883, one of tl~elri having eigl~t 
well-developed spots. D. cJ. A1cA11.i~. 

\iT:lshington, I'cnn., Dec. 19. 

O n  t h e  c a r e  of eii tomological  m u s e u m s  

The eclitorial co~nments on this subject in iicieizce 
for Dec. 10 are certainly very pertinent. For a long 
time I have been a t  worli 011 the micro-lepicloptera 
of Nortll America, until now I have 11y far the 1;~i.- 
gest collection of the Pyralidae, Tineidae, and Ptero- 
phoridite of this country, and a collectioil of the 
Tor t r ic id~~e the world, fuller and more coniplete, of 
probably, tllarl any other in existence. My morli 
has bitherto been, irl a great measure, to get the ill- 
sects antlientically 11aruet1 by a. careflll conlparison 
with t,lle original types, ill order that the collectio~i, 
already so large, shorild prove in some sense an 
authoritative standard for coinparison. This work 
has. of course, eiven rne an oi>i)ortnnitv of observinr 
the'condition AfY the tvr>es of g o r t h - ~ G e r i c a n  rnicrc; 
lepitloptera in the cdliections both of this country 
and Europe, and the care whicli they have receivecl. 

I n  sortie An1t:rican inuseums the illsects are loolretl 
aft,er by men wllo have to gain their livelihoocl in 
some vocation remote from the museum. The au-
thorities of other museums have the impression 
that they hare  made adequate provisions for the 
preservation of their insect-collection ~vlien it is put 
under the oversight of arl assistant, al t l~ough lie may 
have no kriolvledge whatever of such objects. I t  is 
not siirprijing that so n ~ a n y  types are represented ill 
these museums l ~ y  a labelled pin only. 

One great trouble is, that rnany museum officials 
have very little appreciation of the vast amount of 
labor, care, sltill, and Itnowletlge required to bring 
together, properly arrange, preserve, and malie ac-
cessible to tliose w l ~ o  are competent, and desire to 
study any one or more of the insects in it, a large and 
varied collection. Oiie tlirector told me that it did not 
seen1 profitable to pay a Inan two thousand dollars to 
watch a tllousand dollars' wort11 of insects; and yet 
he mas not at liberty to dispose of them, so they niust 
go to destruction. 

At  present I believe the museurn at. Cambridge is 
the only one in this coul~try which gives assurance 
that  a coinpetelit curator of entomology mill always 
be employed; yet I think ii is not provided wit11 
rneans tu purchase collections of insects. The Na- 
tional museum has appointed an honorary curator; 
b r ~ t  it might as well be without any as to have one 
whosc entire time is occupied elsewhere, for who 
would thinlc of donating valua1,le ant1 ])erishable 
types to museurn thus officered ! 

As matters no\\. stand, i t  is bettel. for those n h o  
are able to dispose of thrxir collectio~is willlout a con- 
sideration to allow them to go to the N u s e u ~ n  of ~0111- 
parative zuologv; but, if they arcx not able to give 
them, they sllould go into tlle l~ancls of private in- 
dividuals who are workiriq on that  particular class 
of insects. I t  is better for them In be sold to the 
European museums. where the) ill be preservetl, 

than for t11e1i1 to go to deatrr~ction in a rnnseunl of this 
co~untry. C. H. FERNALT). 

Gtatc college, Orono, Me. 

Tour remarks, 1). 540, in regard to t l l ~  pr,eservntion 
of illsect-collections are ernine~itly proper and to the 
point, with the exception of the closi~ig assertion, 
which is not justified. I t  is true that the curator- 
ship of irlsects in the National museanl is ;tt preserlt 
Ilonorary, and that there is no pait1 assistant; but it 
is equally true, that, since my charge of that depart- 
ment, all collections and every single specinlen re-
ccivetl a t  the rnllsenln havo been properly cared for;  
so that where, up to throe years ago, nothing of the 
Inanv valuable collections bronarht to the lnuseunl 
renlained, there is no\v the nucrens of a collection; 
and so long as I am curator of the department, Ilonor- 
ary rnerely though the position may be, 110 niaterial 
sllall go uncarecl for. Feeling that a begiililing to-
ward a national collection had to be made, and that 
the musewn $vas the proper place for it, I have thus 
far given my time to this object in the belief tha t  
proper financial provision will be forthconling for 
snch conduct of the depart~neiit as will guarantee 
both the preservatioii nr~d the future care of colle2- 
tions. When such provision is ~nade,  my own private 
collection, and otllers that I lmow of, will be donated 
to the institution. Crlt,il then much valuable ento- 
mological material will naturally be lost to the capital. 

c' .IT Drr r.rr
\, , " . Lb, L.,,, L . 

[We neither expressed ilor iritendc~l ; ~ n y  slnr ~vllat- 
ever upon tlln presei~t hor~orary curittor of the illsect- 
collectio~ls of the National mllsellrn. As any one can 
see, oar  remarlis applied to thc 1)erpetual care of 
valuable collections. I f  they are not, inuuretl per-
petual care, the less of thein that go tlicre tlie better. 
And so we repeat, that "tlle appointment of arl Ilon- 
orary curator is worse tllan useless. It orlly deceives 
those who know no better, into the supposition tliat 
collectiorls sent to tlie museum are iilsured proper 
care. They are riot." We regret if the present lion- 
orarp curator feels hurt, by this ' closing assertion ; ' 
but it is tlie only logical outcorne from our previous 
remarlis, which properhe  chamcterizes ' r~ r i i i l e~ i t l j~  

ant1 to tlie point.' -EI).] 


I \  1876, tllc !car in .r~hich thc Jollils Hop- 
lci113 r~~iivcrsity mas opelleil to students, a small 
clieinical laboratoq 77 as built. I t  was large 
cliorigli to accomnioc1:~te about forty worltirlg 
stutlents, and IT as well equipped with the neces- 
s a ~con~cliienccs fol cl~elllicnl worlr, from tile 
iiiost elemcntarv to tlic most :~clvanced. 111 
tlic course of a few years. teiiil~orary desks were 
1)ut u p  w1ierevc.r an a~ailable corner could be 
fouatl. al~cl finally it hccnillc evident that a 
larger l)riilcling must be erected. Accordingly, 
the trrlstees voted to elllarge tllc old laboratory 
so :IS to malie 1.00111 for tx htrnclrecl students. 
'L'he norl; has rcccntly I~eeii colnpletetl ; and, 


