
tiou of vllat, is nicant by a sensitive Taut?. A very 
light st,rnot,~lrc, like a Feather nttncl~ed t,o it cord or 
ba1:ulcctl near one ellti, cvllile tossed hither itnil yon 
by e.irc:ry b r t~~t l i ,  a11d cxccetlii~glg sensitive, could 
h:tr(llg 11c wlrat is ~rii~nni. I woitlii s:~?, as a first 
iiie;~, tha:, a scilsitivc Talre is one tlraL wosL reaclilg 
nssriinc!s the wind-direction. 

lJrof(,s!ior Fenel h;ks cliscn!isecl 1.11is clnost,ion. from 
a ~n:ttl~cru:~iit:a't i r~  tlre Febrnc~ry mir~iber sti~ntl-j>ciint, 
of tho A?rt<,rira?~ jozwnctl .?)1ntt~oro7c)~jic-crl Ife assumes 
that tllc gyvatory force ( ! j ~ )01' the wind nllon a 
ilo~ibli?-tailctlvnne vnrios as t,ltc square of' tlre sine of 
ouc-li:~lf tlie :tnglc bct,\~ecn t,llr? tails, :~ilrl give8 the fol- 
lowing C X J ) ~ ~ ' R S ~ C I ~ Sfor tlltl gyratory Co~.ce. Let .i-
one-half the angle of tail:;, -- angle of cLevi;ti,iun of C$ 

wind, ant1 b ' z  wi~ltl-forcerrpo~l lullit s11rf:tc:c of vane : 

sct an rxnmplc whic11 ir being eagerly fo l lo~~ct l  
by the historical borlies of most F:oropc7an ronn- 
tries. Germany, indeed, is, as well as At~rerira, 
alrrarlv a11r:id of 11s in scirntitic rr~ethods of col-
lcctii~o;and editing the rnore niotlern :rntl politic:ll 
r~~:llerials svvl1ic1.1may br qleant.il frorli the :~roluvt 
of every sl;ttcl~aper office in Eaiopc: ~klrile 
F ~ a r ~ c e ,  IZCI~IIIIII, Lieadhui t t  13, :~nd S W C I I ~ I ~  
closcly on our IieeIq. The o'w~ccts of rliodrin Ills- 
tory, tlleretore, tlronglr fn-otesic~tlly nntioll:rl, arc 
in fiict cosrriopolrtan, eac.11 roimtrg ollening np :lt 

nlorc y:rrbict~lar adv:mt:rge of tire other. Ilitll-
ert>owc l i i ~ u ~  to rcly clrioRy upon tire I)CCII ~ o n t ~ n t  t,licii \vt? :> islrall have, wit,li r, .  g ~ l-- 1'' sin 2i sill 2t>; 

witli i < c,  ~ j y= E' sin2 ( i  -+ e j  in l.hc ('as(! of arcsorlrces of ollr nrrrivalleil national rccor(ls ; lint 
every year arords flesh cvidmic:e of the cxter~t 

tio11bic-tailc(l vane, avtl !]!I =&' sin' c xitli a flat 
v:rne. l'rofessor iliat, wit11 2 i  =E'errel f i ~ ~ d ~ ,  !)(lo,

and value of Ill(. onl,lyir~g rri:tnuscript nc~terial t,lierr is a ru;~ximnlll selisitjveltefi~ of t,he vanc. Wit,h-
which it is t,he speci;ll mission of the 'flistoricnl 
manuscripts cornmis.;ion Ic  incorporate with the 
main stock." 

-Our wtinal inscnsihility to  the ultra-violet 
and infrn-recl r a j  s ha$ b c ~ n  r.ec:(!ntly ifisc!issed by 
Drs. Fox : ~ n d  Gonld in t11e Avcericc~njvt~r.ncrl of 
opht7~al1)~020g~. rcason for tfw p(!r-The sriCficiel~t 
ceptiolr oi' thi: so-calletl ' light ' rilr s is hec:anse the 
egc l ~ t l slcavned to react to the st.rollgest anti rrlost 
constant slin~ulns, and to estii~gnisir or exclntle 
those vibrations t11:~t wollltl only confuse by thoir 
weiilrrrrss or inc.oi~sl;incy, or tli ,~t woultl with 
di@uulty bc toclried wilh the rt~,st. As to the 
range of criion along tlit. speotrum, thtt icrr~arlt-
able tact is, liot ti warrow lirnlts, hut its extetlsion. 
T11c rrtnr\el is illat we ha\(, learnpc? to iec tllr 
violet r r~ysat  :dl, wlicn they are so w ~ a k .  Tile 
lirlrrt a t  the red eutl of tile 5erles is thongl~t to be 
dete~rn~riedby tlre great absorption gap m tlie 
sprctrutn that scpalatcs the visiblcfro~n the iufra- 
red ra) s. It is then ashed, l ~ o w  arc tlre invisible 
rays exclude,l f r o n ~  stilnnlatmg the n r i \ c s ?  and 
althongll no snt~sfactory or final aniwer rari be 
given, bait~tl on expcriruent, i t  is made :it least 
probable that tlrey arc. abiork)ed by tlle media of 
the eye bctore they I each the rctina. 

LETTEf<S TO 7'11K XDITOR.  
***Correspondents are  ?.eiluesred to be us brie,f as possible. The 
luriter's nrirrlo is  i?r al l  oases rea?~~l'eclus li?oofo,fgood mith. 

A sensitive wind-vane. 
AN iliteresting dismission of tliis qnestion bas re- 

cently I~ceil init~ated. and it lrli~y he well to give a 
portioil of tlris aild a few confilclcrationu l~eaiiug on 

ont ~~iitering upon a disci~ssio~l of tho tlieory clevel- 
oped by d'rofcssor Fourel, ii, rui~y 110 suggc:it.etl that 
we carniot ~ieglcot t,lw g~.c?a: pressure tliat t l ~ e  tails at  
an mqle of VOo monld h;wc to hear in a high wintl, 
au(l wl1ic:h \vould oolne 11l)on tlie :\xis. 7'11is arnomits 
to t,cn poiniilt; pcr sclliure foot ill a \viucl, forty ir~ilcs 
per li011r, iiul~iligillg 1101111:llly i~l)c~n :A finrf:roe. Tlle 
n.ngle of t,l~e fiiCles l~eing 4Tr0, the total prcss11re woi~ld 
tte son~ewhat less, l ~ u t  woulcl st,iil be suficimit to 
~~roveni,a11 free actioi~ of i.Lle vane. 


Mr. 6. E. (ii~rt~is
has also vc:ry recently given a 
t,heoretioal disc~~~isioi~ O F  the t~uestion belore t8he 
W:~shiugt,on j~l~ilosophicn~ societ,y, and i ~ r  this he 
iliffors vc'ry rrrat,crially fro111 the one jnst given. l ie  
assu~nesthat t,he actioll of tlic .ivind varjes as t l ~ e  
.;lie of its deviation angle. I-Ie gives for vane wit11 
rlortblc tails, y?/ = r/?/Psiii (i i-r) wlron i> P, : ~ n ~ l  
Z I  2F'sin i cox e -vr,kieiri < 13; for a Bat vane, gy = 
$'sin i. In  the origjnal Forlnala 3' is o~)lit,te(l ; l ~ n tI 
have sap1)lietl it, a8 i t  seerrrs necessary. 'I'he nota- 
tion is t,lre same a8 in the pl.evious case. Tlrere 
is a romarltable variance in tlrcse theoretical re-
salts, i~nd it is a litl,le di6cult to state which is the 
rllorc satisfactory. I hardly think that either can be 
accepted hy thr: ~vorliing meteorologist ; but prob- 
ably J'rofessor T?c!rrel's is the rnorc satit;fact.ory, cer- 
tail11y for light minds. 

KO attention is ljaiit in citlror of these discussions 
to the wciglrt or friction of the vancs, yet it would 
seen1 as tlrouglr either one of those ir; a far lnorc 
important elcmcnt tlrnix :L single or doable tail. Tn 
the discussion by &I+. Curtis ~ v e  may vcry rcaclily 
tdir tlrc?se factors illto accoant by l>lttcing the two 
tails of his double-tailed vane one al)ove tlle otlior! 
erlgo to edge. We now llave u Bat vane wlrose 
weiglrt, friction, and a11 other essentials are the 
same ljmctically as t>lrose o f  the (loal~le-tailed vane ; 
in fact, sin~lily a trmsforu~ation of tho lattor, ~vitlrout 
alterat,iou except in the waiter of surf'acc. In fact, 
both vancs arc dircotly cornyarablc, while they were 
not beforo. We Iiavo, Iio\vcver, just rloul~leit t l ~ e  

the problem. T have seen it  htatod that a flat vane i.sin1"2 =: g?jsurface of tbr? flat vane, so that Now, 
is always in a licutral line, and aser~sitivc one 1s ir~adc 
by fa5teuing two plates together at mi angle of aliout 
ten (legroch. Thih fitaternmlt has always al)peaiccl 
clllinerical to rile, for the reasolt that siich a Y ~ L I Ca8 
described would liavc twice the weight and friction of 
a flat vane, and hence coald not be a6 sensitive as the 
latter. TVo filrould gain, at the oatset. a clear dofini- 

it is vcry easy to see that this expression has a 
gro:%t,er value t,llan F sin ( i  + V )  when i > C, and also 
greater tlran 211' sin i cos c whcil i < e .  This tlteo- 
rcticiil disoassion, then, by Mr. O11rt.i~. sllows conch- 
sivcly tshat the flat vane iu the ~rlore seufiitive. Wllcn 
\vc consider tlrat Professor Ferrel regards the flat 
vane as nlucll the fitcatlicr of the two, also tlrat the 
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expcnsc of manufnoturc and material is much loss, i t  
wollld seem as though i t  should be adopted, and at- 
tention tnrnecl to the weight, friction, shape of snr- 
face, etc. 

Complaint is made of short, light vanes, that they 
often rnalre a complete revolution in high winds. 
This could be obviatecl hy increasing t,he weight, bnt 
this would not be as satisfactory as increasing the 
length. I t  is  very evident, that the sa~rie vane will 
not answer for both light and heavy winds. I t  
wonld sceirr as though a long flat vane would do for 
the higher winds ; and the lighter wincls njay be (le- 
ternlined h?~the motion of smolre or a light banner, 
always being careful to keep the line of sight at  right 
angles t o  t,he wind. This questlion is an eirlinently 
practical one. Experime~ltsare lll~ich nce(Ie(l to de- 
termine the most satisfactory size of surface, length 
and weight of va~lc, for winds of cliiferent velocities, 
to satisfy the conditions first laid down. 

Since writing the above, it bas been si~pgcstecl to 
me that thc donbic vane can I)e 80 rcaclily braced, i t  
can be made out of very light ninterial, and hence rnay 
be mnah lighter t,han the fiat vane. The fallacy here 
confiist.~ in the implication that. a single vane needs 
:my bracing at  all. Since thcrc is no strain upon a 
flat vane, as i t  always turns immcdiabely into the air- 
current, i t  need not bc very stiff; but i t  is far  other- 
wise with the double vanc. Hcro the sprcading of 
the tails t ~ t  once brings s tendency to collapse, to 
each tail, which increases with tho wind-velocity, 
and is never absent, being greatest when the vune is  
in the uir-cnrrent. Each t,ail, then, 111iifit be far 
stiffer than the single tail, which has no strain at any 
time. But this is not d l :  the nlateriul iisnd in the 
bracing will add nnrcl~ to the weight, especit~lly with 
the greater allglcs of the tails. For exarnple : t~ l ce  
the most sensitive vane, where 2i = !)OO and (5 =45". 
If the tuils ure 4 feet long, the spreacl at  thc tips will 
be 5.6 feet. A width of hulf a foot woi~ld give a 
strain bf 30 pounds, with a wind-velocity of 40 miles 
per hour, and the tails lriust be very stiff. Tn adili- 
tion, if the web brt~cing is us st,iK us the tuils, the 
total weight woulcl be more thun four tiirles that of w 
single vane with double the surface :rnd better fitted 
for service. H. ALI~EN. 

Philadelphia, March 1.5. 

On  certain electrical phenomena. 

There are  a few mystics in science ( I  am not one 
of tbem). but I fail, even upon a second reading, to 
discover that shroud of rriystery enveloping mv letter 
'On certain electrical phenoniena ' (Science, No. 21 I), 
which seems to have itnprcssrd my critic, T.C. Ivf.,' 
in a sulrsequent issue (No. 213). 

My letter was copied into a number of the daily 
papers in t,he caster11 and wtlstern cities, and 1 have 
letters from people who are strangers to me, in re- 
gard to i t ;  but thus far, exc,rpting ' T. C. M.,' no 
one seems to think it ' rnystorious.' I am sure I did 
not, when I wrote the acconnt. 

Your correspondent furcher advises me t h ~ tI 
should 'possibly elirnirjato a few of the facts '  in 
making such investigations, to which I can only re- 
ply tha t  I am not in the hahit of eliminating any of 
the facts in the premises of any scientific inrestiga- 
tion I may be engaged in, whatsoever may he its 
character. Usually I gather and use all such fucts 
as I cat1 lay my hands on. 

As the point is an important one, I would also like 

to say to Professor Mcndenllall tha t  he evidently 
misquotes me in the next paragraph of his letter, 
wherein hesays that  "Dr. Shufeldt states that  he had 
never observed such exhibitions in Washington." 
made no such statement, but did remark that "I had 
never observed (there). such exhil~itions so far  as my 
own person was concerned, and they only graclually 
dovelopeti a t  this place " (Fort Wingate, N. Mex.). 
The cases cited for tha t  city by hirn are  very inter- 
esting 

I repeat, that  in my case the "electriral discharge 
was considerably greater from the tip of the iodex- 
finger than fronl any of the others of the hand, and 
gradually diminished in regular ordrlr as we pro-
ceeded to the little finger ;" and this after careful 
experimentation. I nowhero even imply that this 
will be found to be universally the case. 

Further, your corresponde~~tseems to hold the  
opinion that  every one exhibits such electrical phe- 
nomena in t h ~  same degree, when sulrmittrd to simi- 
lar conditions to excite it. In this I thoroughly dis- 
agree with him ; for further oxporimetltation here, 
goes to  show that  phcriouiena similar to those I de-
scribed in my lether to Science are  exhibited in vary- 
ing degree by rrry three children, wheroas on tlie other 
hand, it1 thc case of the mulatto child I referred to, 
it has thus far, after  numerous trials, been inipossible 
to excite them in her. 

And I must believe, that ,  when Professor Menden- 
hall comcs to niake more extended inquiry among a 
greater riumber of people, he will discover that there 
are  many of then1 who have al~solutely never heard 
of such things, to say nothing of liavirrp observed 
them in the case of their own persons. Con~mon i t  
is, no doubt ; and, ah,  me ! how wise we would all 
be if we were but only tl~oroughly itiformrd upon all 
conimon phenomena ! R. W. SHUI~~LDT. 

Fort Wingate, N. Mex., March 10. 
--. 

Comparative taxation.  

Tt is true, as Mr. Atliitlson says, that it is eusier t o  
criticise thun to const,ruct, and Mr. Atliinson deserves 
credit for his undertt~liing. Yet criticism of what 
has ulrcacly been clone may be of vali~e in clearing 
the wny for more perfect work in the f i~ ture ,  and I 
therefore venti~re to oll'er a further criticism of some 
of the views expressed in  Mr. Atliinson's letter of 
March 2. 

Mr. Atlcinson gives, as a reason for consiclering 
nationul taxation separately, tlie fad; that in Europe 
so large a portion of the nat,ional revenue is expended 
for ' 1 suppot;edest ruct iae  purposes,' by w l ~ i c l ~  i s  
rrleant war purposes. The difference betwce~r Europe 
and this countxy is not so gret~t as most peol)le prob- 
ably believe. If we consider tlie urmy ancl navy and  
pensions, which are a war expenditure, we fintl that 
in 1885--86 the Gern~alr empire expended for t he  
t~bovo purposes $110,500,784, and tlre 1Jnitcd States 
$11l,(Y36,903. r l  compt~rison of the relation of these 
euponilitures to total expenditllrofi in tlre two coun- 
tries is rendered difficult by the diffcrent character 
of the governn~ents; but considering only the ordi- 
nary governrnelltal expenditiires, that is, orrlitting 
the consideration of railways, mines, etc., we find 
that in the United States war expenclitiires arrloiint t o  
39 per cent of the whole; in the Genilan empire, ex- 
clusive of the individual states, to 77 per cent; and 
iii Prussia and the empire taken together, to 28 per 
cent. 


