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tract the attention from the outlines of those 
districts. However, the additional information 
contained in the profiles fully makes up for this 
disadrantage, particularly as the map is on a large 
scale, and intended for a special study of the hy- 
drography of the Mississippi. 

An advance copy of a geological map of the 
northern part of the Dominion of Canada, by 
George M. Dawson, has been received. I t  embraces 
arctic America from latitude 60" north, and the 
adjoining parts of British Columbia and Labrador. 
The geological coloring is based on the explora- 
tions of the geological survey of Canada and on 
other authorities. The geological structure of the 
district west of the Mackenzie is still unknown. 
The most interest~ng parts of the map are the car- 
boniferous area of the Parry Archipelago, which 
stretches from the outlet of Robeson Channel into 
the Arctic Ocean to Banks Land ; and the ad- 
joining Devonian and Silurian belt, which stretches 
in a continuous line from the east coast of Kane 
Basin to Hayes Sound, North Devon, and the 
Mackenzie River. The close connection between 
the geological structure of Grinnell Land and 
Parry Archipelago is very interesting. Its exist- 
ence makes the exploration of the unknown area 
between those islands very desirable. E \ e r y  thing 
tends to  show that it is probably occupied by a 
group of islands, and therefore it is probable that 
an exploration might be accoll~plished without 
great difficulty or danger. The field for arctic 
explorers is not to be looked for only in the ex- 
treme north : the unknown districts wh~ch  are 
comparatively easily reached deserve as much at- 
tention. Another interesting point of the map is 
the Devonian or Silurian basin of Fox Channel and 
Baffin Land, and that of Hudson Bay. It would 
have been desirable to have what little there is 
known of the orography of arctic ilmerica in this 
map, as it would help to gire  a clearer idea of the 
geological character of those districts. 

The boundary between Venezuela and Brazil 
was surveyetl in the years 1880 to 1883. The re- 
port of the work of the joint comn~issions has 
been prepared by the chief of the Brazilian conl- 
mission, Lieut.-Col. Francisco Xavier Lopez de 
Araujo, and is printed in the Brazilia~l parlia- 
mentary papers (Rio de Janeiro, 1884). The niap 
which accompanies this report contains much 
new information. The exploration of the &la-
turaca revealed the fact that the Orinoco and Rio 
Negro are not connected by the Cassiquiare alone, 
but that a great number of bifurcations exist 
which form a large island that has been named 
'Ilha Pedro 11.' On the subsequent journeys the 
river Padauiry and the Serra Curupica were ex- 
plored. The expedition did not visit the district 

inhabited by the Maracaiias and Kirishanas, who- 
do not allow the whites to enter their territory. 

WE learn from Modern language notes tha t  
the English folk-lore society has invited Prof. 
T. F. Crane of Cornell university to edit for the 
society the exen~pla, or illustrative stories of 
Jacques de Vitry, bishop of Acre, and historian of 
the Crusades. This compliment to American 
scholarship is specially marked, because Professor 
Crane was intrusted with the work with no limita- 
tions whatsoever. The Athenaeum adds, that 
these stories are about three hundred in number, 
and are contamed in the hitherto inedited rnanu- 
scripts No. 17509, Bibliotheque nationale, Paris. 
They are of great value for the question as to the 
diffusion of popular tales. They contain every 
variety of story, from the j ~ s t  to the conte de'vot, 
and are esl ecially rich in fables, among them the 
oldest European version of ' The milkmaid and 
the pot of milk.' Professor Crane's editionewill 
consist of an introduction on the life of Jacques 
de Vitry and the use of ezempla in mediaeval ser- 
mons, the Latin text, and a brief translation or 
analysis in  English, with comparative notes. I t  
will probably be ready hy the end of the year. 

-The dome for the Lick observatory is we11 
under way a t  the Union iron-worlrs in San Fran- 
cisco. I t  is 70 feet in diameter, mill weigh 90 
tons, and is to be revolved with a pressure of 
135 pounds. The cost of the dome is $56,800. 

-The daily papers recently announced the 
startling discovery that the earth had been re-
tarded in its daily revolution ten m~nutes  and 
eleven seconds between Feb. 25 and &larch 3, 
1886, and anxious inquiries were made as to the 
causes and effects of this slowing-down. We are 
a httle surprised that this absurd story comes, not 
from a wild theorist with unbounded faith in  
the maxim that figures will not lie, but from a 
practical man, & '  taking observations of the sun 
in his business of regulating and adjusting chro- 
nometers for masters of vessels arriving a t  Wil- 
mington " ! 

-Dr. Peters of the Hamilton college observa- 
tory has given the s~nal l  planet, No. 264, which he 
discovered on the 17th of December, the name 
Libussa. No. 256, discovered by Dr. Palisa, has 
been named Walpurga. A new asteroid, 265, 
was discovered by Palisa a t  Vienna on Feb. 27. 

-The lectures under the auspices of the philo- 
sophical, anthropological, and biological societies 
of Washington are announced as follows : March 
12, Gen. A. W. Greely, U.S.A., Animals of the  



arctic regions ; March 19, Capt. C. E. Dutton, 
U.~ .~ . , 'B?ar th~uakes  28, W. J. McGee,; March 
The Charleston earthquake ; March 26, Prof. Otis 
T. Mason, The natural history of human arts ; 
April 2, Dr. B. E. Fernom, Our forestry problem ; 
April 6. Thomas Wilson, Prehistoric man in west- 
ern Europe. 

-Prof. J. R. Dodge, statistician of the agri- 
cultural department, has been appointed a n  official 
delegate to the international statistical institute 
which is to meet in Rome, April 11. 

-An account of the foundation and work of 
the Blue Hill meteorological observat.ory, near 
Boston. has lately been prepared by its proprie- 
tor, Mr. A. Lawrence Rotch. Its records were 
begun the last of January, 1885 ; and especially 
i n  the second year of their sequence, when the 
difficulties and interruptions characteristic of their 
beginning had decreased, they are remarkably 
elaborate and complete. Very few stations in the 
country possess so extensive a set of self-recording 
apparalus. Local weather-prediction has been 
successfully attempted, the data being in part 
local observation, in  part general observations of 
the signal service. For the past month or two, 
the predictions issued from the Hill have been 
regularly published in some of the Boston papers. 
Such an experiment, giving opportunity of com-
paring predictions made a t  a local and a t a  central 
(Washington) office, are of v a l u ~ ,  and should be 
undertaken and published by observant meteorol- 
ogists in  other parts of the country. The ob-
servers a t  Blue Hill -Mr. W. P. Gerrish for the 
first year, and Mr. IT. H. Clayton for the second -
have had some rather severe experience. Per-
haps the most severe spell of weather was in  the 
latter days of February, 1886, during a persistent 
north-west gale. The wind maintained a velocity 
of seventy-three miles for an hour on the 28th ; 
the pressure recorded during short gusts of wind 
indicated a temporary velocity at  the rate of 
ninety-three miles an hour. The total wind-
movement on the 28th was 1,467 miles; for the 
last three dajs  of Fehruary it  mas 3,735 miles. 
The ice-storm of the end of January, 1886, incased 
the hill, trees, building, and external instruments 
in  a heavy sheathing of ice : the telephone-wire 
had a girth of eight inches. At this time, frost- 
work, such as characterizes Mount Washington 
and the Brocken, attained a length of one or two 
inches. 
-Prof. Ernst Haeckel of Jena has been study- 

ing the lower forms of aninal life in the Levant 
this winter. 

-Prof. Alexander Agassiz, director of the mu- 
seum of zodlogy a t  Harvard, has been made a 

D.Sc. by the University of Cambridge. I n  intro- 
ducing him, the public oiator referred to  him a s  
one of whose work it  might be said, 'Merses pro- 
fundo, pulchrior evenit.' The allusion was to Pro- 
fessor Agassiz' investigations of the mysteries of 
the ocean. 

-The first comptroller of the treasury has 
decided that the act establishing agricultural ex- 
periment-stations in connection with the agricul- 
tural colleges of the several states and territories 
makes no appropriation for the purpose of the act, 
but that such appropriation, according to the 
terms of the act, must be ' d  specially provided for 
by congress in the appropriations from year to 
year." The operation of the act is therefore prac- 
tically suspended until congress takes some further 
action. 

-On Feb. 22, 1888, the birthday of Arthur 
Schopenhauer will be celebrated in  Germany with 
much ceremony by the followers of the pessimis- 
tic philosophy. 

-The Athenaeum reports that Professer Du- 
Bois-Reymond will celebrate this year the tweu- 
tieth anniversary of his appointment as secretary 
of the Academy of sciences of Berlin. H e  has 
held the post since 1867, and it has fallen to hia 
lot to introduce into Lhe academy a succession of 
the famous representatives of ' he  modern sciences ; 
among others, Helmholtz, Vircl~ow, and Siemens. 
On such occasions he has given proof of his great 
talent as an orator, and Du Bois-Reymond's 'Be-
griissungsrede' has become the feature of the in- 
troductions. He is the oldest member of the 
physico-mathematical class of the academy. His 
patent is dated March 5, 1851. The venerable 
French chemist, Chevreul, is the only member of 
older standing. Chevreul was enrolled in 1834. 

-Mr. Lancaster, meteorological inspector a t  
the Royal observatory a t  Brussels, has prepared a 
well-planned and coropactsutnmary of the climate 
of Belgium in 1886, including annual and monthly 
tables, baronietric and thermometric curves, and 
a somewhat detailed account of the months sepa- 
rately. The wintzr beginning in Deoember, 1885, 
is shown to have been persistently cold, although 
without extremely low temperatures. February, 
1886, was very dry, and, as Lancaster has found 
usual in such cases, mas followed by a drought of 
several months. He quotes se\ en examples since 
1833, in which the prec~pitation for February was 
less than half the normal mean, all of which were 
succeeded by dry periods of from two to six 
months' duration. 

-A curious example of minute observation, 
carefully carried out, appears i n  a note in Ciel eE 



t e r r ~for Jan. 1. It  is on the relation of tlre state 
of thc wrather to the diitance a t  which clinrc*h-
bells rnay ktc hrartl, I)y P. J. Delt~tltlerof 1,ebbeke 
in Belgium, wlio lic,pt a recortl of thc church-bells 
ant1 tlic. weather froin 3870 to 1882. He finds that 
the ionnds :ire Ire;rrtl raittiest \I her1 the movea~ent 
of tllc air is cvclonic, or. if c:rlln, when the air i.: 
very rrictist :somcki ri~escorrtrary wintls illalre no 01)-
staclc to sourrti-tvansmis~ion. Sonncls are E~eurtl a t  
thc grcatc>.:t distance betweal one ant1 two o'clocl< 
in Lhe niorning. ('ettairi cloclis, bituatetl six :ind 
eight lii lot net1 cs so~itlr-\vest of E~bbelic, arc callcil 
wuter.klol~k~~n1)) the conntry-folk, hecause a rainy 
period :tlwa) s ~ta!s In soon after they arc heard. 

- r91.. Bctmdilcil rcytor~s a vase oT lc:rd-poison- 
ing in wlricli t l ~ e  on11 discoverable sonrce of t he  
lcatl wn.; the solder ubctl in the lieltle in which 
watcr was I~oiled. 

- ilfessis. N~cltolls and Dailcy recently contrih- 
utcd to XU~LLIYJt l ~ cresiilts of a scrics of obscrva-
tioils rnndc b> then1 to test tlie ac.utenrss of srilell 
in the tliftererrt sexes :xed in rliflere~lt indivicl~~ali.. 
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--The following oourbc of lectnres is now in 
progress at De Pauw univcbr\iiy : &larch 8, 'Tile 
earth,' Pres. T. C. R!tcnilenh:~11, Rose polytethnic in- 
s t~ ln te; March 14, .Thc germ-tlsc.ory of diseasc,' 
Prof. J. 11. Coulter, \Valtasti college ; April 4, 'Gla-
ciers, past and l)vesr~nt,' Piot. O.P.Jenkins, DcPau\v 
nnlrcslsity ; 11p111 1I, ' Clr,rrles Z)arvin,' Pr(1s. D. 
X. Jordan, Tltdiana nnivc131ty ; April 18, ' 1)eanl 
of lrght,' Prof. J. 13. Debfottc. DePauw 11nivc.r- 
sity ; April 25, 'Spectrii~n anal\sr-,' Prof. P. S. 
Baker, I)t>P~nc\r u~li\ersity ; May 2, 'Tlie sun,' 
P ~ o f .J. P. U. John, DcPaum nuiversitv. 

- Snmnler conrscr are oBcrctl by llarvard col- 
lcgc in chemistry, I lrysic.s, botany, :rntl geology. 

-,\ I cJrv intcrestinr; philosophical work, by 
I'lof. George T. Latld of Ynlc, will shortly be 
pu l~ l i sh~d .  I t  is e ~ i t ~ t l e d' Pliy ~iolo~ic: l l  1 ) s ~ -
chology,' a r~d  11-ifl lte espcclallj imporlant jns? a l  
this tirrle, I)ecauie, ~f our underst:rnding of its 
scope :%ntl method is correct, i t  mill maintain a 
ph11osophic:rl and psycholo~~cal  stand-point, while 
atlmittirlg to tliei~ proper placc tlsc conclnsions 

The scnqe of s1nc.11 in Lhe inalc was found to he 
more zcute, on the :rversge, than in the femalr 
sex. In borric intiisiduali ~t wah so keen as to cle- 
tect onc part of ~)rnssic acid in two million parts 
of water. Sc>c'rnl substances were exlrcrimented 
with, :%rid the following lt, a sulnrlsary of thc rc-
wlls. the figures intlicatlng the average l~n l i t  of 
delicacy of pcrczption :-Cloves : males, I in 88.-
128 ; fimalei, 1 iti 50,667. Ni t l~ te  of amyl : 
males, 1 In 783.270 ; fenlalei, 1 in :311,:3:30. Ex-
tract of gatlic : males, 1 in 57,927 ; females, 1in 
43,900. Hron~ine: males, 1 In 49,254 ; Sernules, 
1 ill 16,244. I'rir-SIC acid: males, 1 in 112,000; 
telriales, 1 111 18,000. 

-At a reccnt lneeting of the Paris biological 
society, 11.(;ri.hant rcatl a paper on ' The prelen- 
tion of at*cirlents frorn suffocation while dcscend- 
ing into wells.' After referring to the canse of 
tlie sull"oeation, namely, carbonic-wid gas, and 
the well-liilown expedient of firs1 lowering a n  
animal into the ~vrll .  lie gives tlre following direc- 
tions for ventilation : :L stove-pipe ten or twelve 
feet longer than l l ~ e  well is deep is to be secured 
by wires in the axis of the well ; a grate on nhich 
a fire can l ~ e  built is the11 to be placed around this 
pipe : ~ tthe level or  the grouncl ; and asecond pipe, 
larger than the first, is then to I I ~placed upon the 
gmte, with first pipe inside ; and on the grate, 
and between the two pipes, a fire is to be built. 
The Inner pipe being heated, a current is cleated, 
resulting in t h r  ascent of the impnre air of the 
well, and its replaceluenL by fresh air frorn with- 
out. 

rcacbctl b y  physiology respecting t'irc nature and 
functions of the nervons systern. Prcsiclent Me- 
Coslr's I~oolr on the ' Motive powers' is also nearly 
ready. 

-The 'rnrkish government l ~ a s  under public ex- 
aminat~on anti siipcrsisioi~ a large scl~ool for liv- 
ing langixnqes. The Kritisll govcrnrnent is con-
sidering tlre expeclicxncy of irmt:rting tile exanrple 
of thc 'I'urk, arid a plan for tlte estahlishrnent of 
such all institutioil is shortly to he ltroaght before 
parliament. 

-The councilof the (:eological society awarded 
the rrietlalsat the anniversary meeting of the so- 
ciety on the 18th of Fet)ru;~ry as follow.; : the 
Wollaston goldmedal to Mr. J. W. Hulke, P.R.S. ; 
the &I~[tlrc.hison medal to the Rev. P. B. Brodie ; 
the Lyell medal to Mr. S. Allport ; and the Bigshy 
gold rnedal to Prof. C. Lapwortlr. The balailces 
of the funds at the disposal of the soriety are 
awarded as follo\?rs : tlie Wollaston fund to Mr. H. 
N. Peach ; the Mnrchison fund toMr. R. Kidston ; 
and the Lyell fund to the Rev. Osrnorid Fisher. 

- In noticinq the tenth report of the Historical 
manuiicripts commission, the 12thenaetcm reviewer 
says, "Tlle latest publication of 1he n ~ a ~ ~ u s c r i p t s  
coa~missionis a n  excellent clxanrple of the method 
of nlodern )listoi~cal resc9arclr. The rtatiorial 
school of history wllicls flourishes under the 
direction ot the master of the rolls is notoriously 
engaged in the collection of every well-authen- 
ticated scrap of manuscript material that is 
capable of rllustrating some epoch or incident of 
English history. In this respect it has, perhaps, 



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, not 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 woilld 
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 


