
few of them," etc. Everybody will understand the  
meaning of the  sentence, which v a s ,  that  a close 
examination of what h e  had assumed to be  fa,cts 
might lead to  the rejection of a part  thereof. 

B u t  i t  is also perfectly plain that  all of this has real- 
ly  no  bearing on the  point at  issue. I t  is  always 
.easy t o  quibble about words and phrases, while i t  is  
n o t  always easy to  avoid error i u  observation or  
erroneous deductions from correct observations. 

If Dr.  Shufeldt's observations and conclusions are 
correct, they are of the  highest importnnce, and they 
mas t  be subjected to  the most searching examina- 
tion hefore acceptance. I muat still confess that  
there is  rnuch that  is  mgsterions to  me i n  his  account 
of his  sensations and observations. I do not  under- 
stand what h e  rneans by saying., " RIy entire systenl 
seems to  become thoroughly charged with thiti aui- 
1na1 electricity." His ,'selltie of the rnost profound 
relief," etc., i n  the case of the  mulatto girl, is  a 
mystery to  rue. His inability to  use any other than 
a rubber penholder, and the  statement that  " even 
then the  constant passage of the  electricity is  exceed- 
ingly exhausting during most of the  tirne," are hard 
n u t s  for me to  craclr. I n  short, the ~vliole matter 
hinges upon the  cluestion with mhich lny first letter 
closed, -- " I s  nlan one of the  extremely small num- 
ber of auirnals having specialized electrical organs ? " 
for  only in  that  case is the  expression ' animal elec- 
tricity ' properly applicable. I n  that  letter I gave 
reasons for the belief that  all such phenomena, the  
csistel~ce of which xvas certainly established, were 
nothirig more than cases of acciclental electrification 
b y  well-lrnown nlethods and under long-recognized 
conditions ; that  uncler similar conditions no  differ-
ences among individuals could exist: that  such 
electrifications had been l m o ~ n  for a long tinlie. 
and that  no  extension of well-established principles 
n-as needed for tlieir explanation. 

To this statenlent nothing need he ailtlecl until 
Dr. Sliufelclt, or some one else, s h o ~ v s  that  i t  is in- 
~ ~ f f i c i e l l tto account for observed facts. 

T. C. &I. 
'1'en.e Ilalite, Xarch 27. 

A sensi t ive wind-vane.  

In  the  last number of S'eielzce, under ' A sensitive 
wind-vave,' the statement 'The notation is the same 
as, '  ~ t c  , should be ' The notstion is opposite tha t , '  
etc H. ALLEN. 

Tl-n?hlngton,D.C., -\larch 23. 

As tuggested by Mr. Allen in his i ~ ~ t e r e s t i n g  letter 
in Science, No. 216, it is important first to  determine 
what  is meant by a sensitive vane, and still more im- 
portant, in my judgment, to  determine what kind 
of a vane is wanted in metenrnlogicill observations. 
I have experimented n good deal with both the loop, 
heavy vanes, and those which a re  short and light. 
Neither rariety,  as ordinarily constructed, is satis- 
factory. I have more than once seen two large 
' s tandard '  vanes, on the rotif of the office of the 
chief signal officer in SVashioqton, sullenly staring 
each other in the face. while a very light breeze held 
a short and very light vane nearly a t  l ight  angles to 
both of them. Such perl'orniancc.s arc confusing. to 
say the least. But i t  seems to  nle not impossible t~ 
have one vane which shall satisfy all the require- 
n ~ e n t s .  The desired conditions a r e  to  be met with in  
xvliat is known as the dead beat galvanonleter. I n  

this, the needle under the action of a steady current ,  
whether strong or  feeble, moves to  its proper posi- 
tion, does not go beyond it,  a n d  does not vibrate 
about it.  This is brought about hy making use of a 
force opposing the movernent of the needle, wbich 
increases with the  angular velocity of the  needle, 
and is zero when the needle is a t  rest,. Something 
of the same kind ought to he accomplished, and I 
think may be. for the wind-vaue. The force oppos- 
ing the motion nE the vane silould increase with its 
velocity, and should be zero zvl~e?zthe zanc i s  at l e s t .  
If the lat ter  contlition is strictly satisfied, i t  will he 
infinitely sensitive : the slightest breeze will move it,  
but the opposing force will prevent violent oscilla- 
tions. Such a vane will be somewhat slow in i ts  
movements, and may not respond tn extoremely 
rapid fl~ictnations in the direction of the wind, 
through only a few degrees ; but I do not believe 
lneteorologists will consider this a serious objection. 
What  is wanted is a vane which will be steady in  a 
high and somesvlrat varying wind, and which can be 
controlled by the slightest rr~ovement of the atmos- 
phere. About two gears ago I suggested iVhat ap- 
pearetl to me to be a solution of the problem. I t  was 
to  use a small and extremely light vane, so a s  to  re- 
duce ordinary friction to  the  lowest limit, and then 
to  ' deaden ' its motion by means of a liquid damper. 
This might be applied a t  the  extremity of the axis  of 
the  vane produced below t h e  roof, or a t  any  points 
in tha t  axis. A fan attacherl to  the axis, and mov-
ing in a closely fitting vessel of oil o r  other suitable 
liquid, woultl afford almost any desired degree of 
stability. 

Sonle step.: were talten towards the col~strnction of 
such a legtilator. but I do not think i t  has ever been 
completed. Possibly the snnie method may have 
been experimented upon by others. T. C. I f .  

Te1.1.e Haute, Atarch 27. 

A quest ion for economists  in  regard  t o  value. 

Will not economists undertake to make some agree- 
ment as to what  the meaning of the word ' value ' is 
to  be iu  scient,ific discussions? That  a uniform 
meaning he given to  this word is rnost essential to  a n  
intelligent discussion of a n  economic subject. 

As a n  instance of the  necessity of such a n  under- 
standing, see the last nurr~bar of Science (' Professor 
&Iarshall on the unit of value '). I n  t h a t  the profes- 
sor evidently assun:es that  the market-price of com-
modities is tlieir ' value.' Yet  we all know tha t  the 
price of a thing may be greater  o r  less than i ts  
' value ' or worth. I n  order to establish a 'un i t  of 
value,' the professor proposes a plan whereby t h e  
variations of prices of co~~imoilities shall be averaged, 
and that  plan implies that  a dollar (n~ouey-unit)  shall 
be c~tehlished whose weight shall be increased or de- 
creasrd from tilrie to  time as the  average commodity 
price increases or decreases. All this is a mat te r  of 
monc!! and p i c e ,  and not value. The real thing to  
he determioed is what  is value, and  then a measure 
may be desicned for it.  

A t  present tilere is among economic writers a great  
confusion iu the use of the worrl 'value. '  Some, a s  
Professor Marshall, use i t  as  meaning price (market- 
price) ; some, comparative utility ; some, exchange 
va l i~e: some, cost of production in terms of human 
labor ;  and some, " the average amount of socially 
requisite labor measured h r  time" involved in  the 
productiorl of tho article. I hold t h a t  this last is the 
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best defiriition of value or worth, a r ~ d  that i t  should 
be adopted as the scientific m e a n i ~ g  of the term. 

A t  any rate, rt discnasion on this topic is most 
timely. The basic idea of the modern labor move 
ment is the idea that workingmen do not get an 
rqztiualent (equal value) lor what they produce. If 
scie~ltific men are  to take atiy hand in pract~cal poli- 
tics or applied sociolo~y, this is the point where their 
work is most required a t  present. 

E. LANOERFELD. 
SOW 26.Tork. a I ~ r c h  

T h e  destructive caterpillars of t h e  squares of 
New York. 

Since the ili~portation into America of the qaarrel- 
some! active, and noisy English sparrours, which 
hare driven the quiet anrl brilliant birds of the 
south fro111 the city gardens and lmrlis, a new pro- 
lific horde, with fierce avpetites! every year ]nore 
extended, threatens to destroy oar fresh and greeu 
shacle-trees. 

1 s  early as lSP2 the NIWJ l'or~k evenitiy telegram 
so~iurleda note of alarm on this subject, to mhich we 
added another, but ~vithout eEect. ?I711en natare 
tlirev off its fiurnnler mantle, and this ravaging army 
quietly took lip its ~vintcr qunrters, every thing 
seemed to he forgotten, alld our liiodrst coinrnnnica. 
tion no doubt \vent into the pigeon-hole of oblivion : 
nevertheless, \re try again. 

After three years' study of the devastating habits 
of caterpillars, v e  tried to engage the attention of 
the committees havilig c1l:~rge o f  the city parks; but 
to no pnrpose, for in the winlnler of 1883 tlic elliirily 
had greatly ii~ultip!ied. After fiolue years of neglect, 
it as too late to save from deslructiou the p1ant.s 
vhich  had become insufficient to feed the snccessive 
broods of myriads of caterpillars. The ne\\r-conlers 
soon got beyond the city limits ; ttnd once getting a 
foothold in the suburbs, scieuce, the fruit of obser- 
vation, coulct no longer keep \vit,hin hounds the vo- 
racity of these unattackable hairy pests. 

The damage of one year may 1je unlilie that of the 
preceding or following ; atrriospheric changes 111ay 
destroy multitudes: but the enerriy is prolific. and 
mill in a year increase ten, a hundred fold, and even 
more. 

As the press of Nelv Yorlr and even intelligent citi- 
zens may thinlr that this erierny has dibappeared, we 
raise a new cry of alarlu, addressing oi~rselves to the 
learned societies of our adopted c o ~ n t ~ r y ,  at the salne 
time co~nlnunicating the rew~lts of our stltdies to in- 
telligent readera interested in the natural ficiences. 
Our stateinonts vil l  be based on IIJ'facts o h s ~ r ~ e t l  
a s  in New Pork, supporteci by the tcsti~lioliy of 
learned colleagues ~.;it,h whom 17.e (mjself anil son) 
have corresponded for nlore than tvr-o years, during 
which we have studied the increasing ravages of 
this coquette ~v i th  brilliant, ~ i l l i y ,aricl ~ariegntcd 
dress n~hich science llallles the Orgyia caterpillar. 

When the Europeitri sparrolv was first intfo(ll~ce(l 
into the parks of Xew Pork, a cater1,illar vas  thore 
committing great depreciations. Linnae~is called it, 
the geo~neter : I\-e call it looper, spanner, mid can-
ker-monn. The larva has sis  feet on the first three 
segments, and four on the last tn-o, ant; as it pro- 
greuses seems to measure the grouud. ?.'lie s1iarroxys 
were very foncl of this caterpillar, to a, degree thnt 
their increasing nunil~ers upee~lily ewternlinnted it : 
for this they deserve ollr gratitncle. Tt \vns different 

with the larvae of the Orgyia. Conseqilently we have 
thought it nlight be of interest to the public to say a 
little of what is kuox-n of the habits of the first 
as comparecl with the second equally destructive 
species. The first still exists in Inany private gar- 
dens in New Porlr 

Phalcrenidae. -The butterflies which corile fro111 
the larvae of the geolileters almost all have the body 
slender, the thorax narron-, and wings proportionallj- 
wide ; their flight being consequently illore nneven 
and jerky, Inore unsteady, than that of the nocturnal 
species: the flight, in fact. is Inore like that of the 
diurnal ones, but is neither so strong nor of long 
duration, on account of the co~~lparative weakness of 
tho franlework of the ~vings. They especially like 
serene and still erenings and nights. Bat  there are 
t,o this characterization lliany esc.eptions. Some of 
the Phnlaeniaii larvae have 12 legs, and sollie even 
14: alllong the nocturnal species. again, some ha re  
1 2  and others 14 legs: the general rule being 7.6 
legsaamoiy the lloctnrnal, and 10 among Phalaenians. 
I t  is also a curious fact that the larvae of those v i th  
16 legs loop in progressiug, for some reasox1 niaking 
uo use of the internlediate legs. 

Anotherkind of esception ifi that sonle Phalacnians 
n-llicli are noctnmal, a s~na l l  liunlber i t  is t n ~ c .  have 
a diurnal flight : tliat is to  say, that certaiq species 
fly in full sunlight, gathering food on flovers in 
company ~ i t h  dinrnal butterflies : so that the divis- 
ion into diurnal and nocturilal ~pecies  is, in t l~ i s  re-
spect, conrrentional. I t  is, liovever, true thnt day 
butterflies have alillost al-ways the antennae club-
shaped, alid colrie fro111 lal.vae with 16 legs; n~liile 
the Phnlaeniaus, ~rllose larvae have 10, 12, or 14 
legs, have filiform or pe~t~inated  antennae. 

There are in Enrope i;ollie 600 Plialnenians, 700 
nocturnal, and 400 diurnal butterflies ; thongh it is 
roba able tliat in hot cliinates the diurnal arc more 

nuilierous than in the temperate. The Plialaenians, 
especially in colcl regions, have usually sonlbre 
colors, gray or black, thoi~gh there are nlany escey- 
tions. In  France tliere is a large and handsonie 
green species, vhich is a colillllon syril'ljo1 on the 
torribs of children, probably on account of its deli- 
cate form and color. They hatch a t  all sensous of 
the year : tliere is even n groiip (Hybernindae) 
~vhicli appears in Decelnber, Janoary, nnd February. 
The Phalaenians iui~,y emerge fro111 the plil>a even 
be lo^.; 50° F.. while the others, and especially the 
diiirn:il fipecies, require at least this temperatnre. 

In  Ilibemia we fiud a singular fact. The females 
have either no ri i lgs,  or seini-~viugs xiifit for flight. 
As the pupa iqene ra l ly  in the earth, the fellrale, on 
emerging, crawls n p  the nea re~ t  tree, \\-lleie pairing 
takes placc: the male hearing her to  t,he top of the 
troe, and c;o~rret,imes carrjiug her 03 in his flight. 
The females are s~rlall ; anil the rnales, luucl! larger, 
deposit iherr~ in places proper for t,he sul>l?i>rt of the 
larvae,- buds of floners, or illasses of leaves, nccord- 
ing t,o the species. Tl~ere  are in this grol-il] some 
veritable pests for 111an. The H. de folinerio soine- 
times so desiross the lear-es of forest-trees, t,liat, nu- 
a l~leto r ~ s p i r e ,  they either die or part,inlly \~it ,her.  
The H. iintrirnta consnnies every tliiilg in the 
orchards, attncliiug t,lie flowers of all 1;ill~ls of froit-
trees. 

Tt IT-onld I J ~  interesting, but i~npoisible ilcre, to 
slteali of the hal.)its of Illany of these butterflies, ant1 
to not,e their exceptional chara~t~ers ;11ut :% single 
csan~plelrlust snfficc:. There is aniong the I'lia!ae-- 


