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than in adjacent parts of the chromospliere, bnt not 
a t  all in tlie cloud-cap. Tlie niagnesinrn menlbers of 
the  h group sliowed tlie clout1 faintly in tlie same 
way as the soclia~n-lines; but iri b:]  the form was a 
little more conspicnous. 

Between h arid Ii; t w o  lines (1, 5017.0 arid 49'2:3.1, 
both attribntcd to iron) showetl the clond-cap as 
be:~l~tifully Nuuleroasas either of the two below C. 
other lilies were reversed in the chromosphcrc, but 
none of the111 shon~ed tlle upper parts of the prollii- 
nence. F appeared rnucll tlie sarne as D,. 

Between F arid (2 ,  .five lines were noted as slroming 
the  cap. The most refrangible of tllein was Loren- 
zoni's .f ( 2 44471.2) : tlie other four I did not identify 
a t  the moment, being in haste to reacli t l ~ e  violet por- 
tion of tlie spectrum, arid iutendirig to ex;irriine them 
later, -an iritentior~I was not able to carry out, on 
account of tlie iiiterventioii of clouds. 

The lines I l y  ( h  4:344U) and h were, of coilrc,  coli- 
spicuous, each slioming the mllole of the pro~uinel~ce. 
I expected that IT arid I<wouitl do tlie sanle, but was 
disal)l~ointed. ' h e y  110th exhibited the cloud-cap 
finely, but I could 11ot niake out in theln citller the 
stems of t l ~ e  prominence, or the sl~iltes arid Ituots of 
the cl~romosptiere; and yet bot,li tlie lines were ~vcll 
reversed, not only in the chromosphere, 11ut also 011 

the  face of the sun itself, over all the facnlous rcgion 
surrounding the spots. The ultr&-violet line ahuve I<, 
first observed here a few weeks ago, nTas 11ot visible. 

There was no considerable 1iiotion-dispIace111ti1it 
exhibited by ally of the  lines, -soinetl~ing rather 
singular in so brilliant a proniineiice, -nor clitl its 
shape clia~lge much daring tlie forty-five ininutes of 
observation. 

I t  is perhaps pos~ible that this cloncl mas irirleritical 
with a rernarlrably brilliarit facular bvidiie, which was 
observed two days before, spaiinirlg the largest of tlie 
spots wlliclr composed the group: still Illis is by 110 
nleans cerlain. The instrmnent employed was tlie 
niric and one-half inch equatorial, with tlie Clarli 
spectroscope carrying a Rutlierfiird grating, of about 
17,000 liries to tlie i~lcli ;  first-order spectr~tiu. 

C. A. Y o u ~ u - .  
X'~.incetoii,X..J., Oct. 22, 1883. 

Sternal processes in Gallinae. 
Having several times bee11 asked tlie fulrction of tlie 


long processes of the sternrun as fou~~c l  
in tlie Gallinae, 

I woultl rriake tht: following saggestion~ :-


If tlie ~ t e r i i ~ u n  
be esanii~leci ill siiu, tlie outer pro- 

cesses will be seen to extend far baclr, and well up  the 

sitles of the body, wliile tlie innc:r pair esteiitl o \ e r  

tllc abdomen. The notches between tlie procc,sjes 

a re  closed by very tense, f ibron~ me~nl)r~aiie~. 
13y this 
means a large area is ztffortled for tlie insertio~i of 
muscles wit11 a minirrirun of bone. Tliis n~l is t  con- 
tribute sliglllly to dirninisli tile ~veiglit of tile post,eric~r 
end of tlie body. P:lssii~g 11ow to :lie muscle$! we 
find tliat the great pectoral arise3 froni Llie elltire 
posterior border of the sternlull, ~ ~ l i i l e  the sr1hc1;~rins 

,fills up tlie a~lgle between tlie lice1 anil body of I.lie 
bone. 

So ~iiacli  for the ariatomy. \t7hat are tlie 1)hysio- 
lo;ical results, a11d wliy col~ld tliry not i ~ e  innttai~~erl  

other ways:' The results are an i~~cr ,ease~l  of
eluour~t 

pectoral ~nnscle, a1111 ail incre;lse ill tile leiigtli oC tlie 

fibres, as compal,erl mitli nr:Lny otller birtli. Ih t l i  

of these are very clesir:~Irle rcsiilts for li~xavy I~irds of 

short, rapid flight,-- tlie first, l~ct*ause with tlie in- 

crease ill I I ~ L I S C ~ ~  of
conies a ci)rrespolltling i~ici-ei~sc 

force ill the stroke uf tlre witrg; tile secontl, brc;auqe, 

by virt~re of 1111: long fibres, rapiility of coiitr;rciion 

and a long strolie of the wing are secul.ed. The rayitl- 


ity is gained by all parts of tlie fibrcs contracting a t  
olice, ml~eiice the 1011ger thc fibre, tile iiioro qi~ickly 
will a given alnourit of notion res111t. Uotll tlie 
first and tlie second are albo aitlcd by the fact tliat tlie 
first part of ;a rm~scular contractio~; is lilore powerful 
tllari tlie last 11:~l.t. 

Tilere is inlt one otlier s7ayit1 wliich tlie sarne re- 
sults, so far as tlie ilisertiuri of '  tile n i~~scles  Foe?, 
could be at,tained; tliat is, by their origin fro111 tile 
ribs wliich lie ~ i i ~ d e r  as in tlic ~na~nirials, th(. sterni~ln,  
instead of from tile overl;tpl~ing sternum. To tliis, 
however, tilere is an all-poaerful objection. If a 
niail be ~vatclie(i wliile violently uiirlg his arms, it 
will be noticed tliat tile upper part of tlie cliest is Iit~ld 
stationary. The pectoral n i~~scies  riiust have a fir111 
point to pnll from, in order to move tlie arms. As 
a result, respiration in tlie upper part of tlic? chest is 
irnpetletl, or. better, respiratioi~ is i~npedetl by the di- 
niirii>hetl a ~ n o u ~ i t  This principle is illas- of tiil:~l air. 
tratecl in tlie lor~g, slow strolie, about twenty to the 
n~irn~t,e,  Theof me11 trained to row great distairces. 
b r ~ a t l i i i ~ gis done, ~vliile tlie 1)ectornl in~rscles are re- 
laxed, al  tire norllial rates. Tlie s:lnle, only in a much 
grc2ater degree, ~\roulcl Iloid gootl for birds. \\'ere tile 
inr~seles insertpi1 into tlie ribs, respiralion wor~!d be 
interruptetl several tii~ieq each second during iliglit: 
hence i t  is evitlerit that the riiuscles could not be in- 
serted i~ i to  the ribs. 

But again: ~rrlly slionl~l the Galliriae require rapid 
powerful niotio~ls of the wings? \Vhy slioilld they 
not have long w i ~ ~ g s .  and a conlp:~ratively slow 
stroke? Tliis is forbidilen by tlieir Iiabits. Long 
wing-; would be very eurribersoiile ~v1ie11 tlie bird was 
on tlie grour~cl, ant1 absolr~tely rvortlile>s in inucli of 
tlie bru.11 throiigh wliieh a grouse will fly with 
woil(lorC111 rapitlity. 

T1iel.efore me limy say tliat tlie l~rocesses are clevel- 
oped to give, with the greatest ecolionly of iriatcrial, 
a large area for tlie ii~serlion of tlie pectoral muscles 
in such ~vay  as not to illterfere wit,l~ respiration, 
and tliat such area is required for tlie fliglit of the 
bird. J. A a r o r i ~JI~FFKIILS. 

A bifurcate tentacle in Ilyanassa obsoleta. 
Some years avo when collecting for my nlarine 

aquariain, in 12Z.itan Bay, at  ICeyi)ort, N.J. ,  I ob-
tained an Ilyariassa obsoleta of si~eli  a strange forrn, 
that  I tnacle a 11encil-sltetch a.nd lioles of it a1 the 
til~ie. Tlle left teiit:tcle mas bifurcateil at  tlie slic~al- 
iter, or place where t , l~e nor~n;tlteiltacle aljruptly nar- 
rows. 'rha two sub-telrt;icles t l i~rs cauied, see~riecl 
to be eclrrally sensitive, as each m;ts c:tpable of sepa- 
rilte a1111 iii~ieponilcl~t ~novcrr~cnt. Several instances 
11:~rre been Io~ig lrnou~li to ~ i i c  of Lifurcatio~~ of the 
ciaudal sl) i~ic of Liniuius ; but, tlro atldiliorial prong 
in every instance ~ 1 ~ ; ~ s  in fact, ail ill- fiuiict,ioniess, a~ rd ,  
couveliience. I Ii;~ve.nlso sceli ~iialf'orrilc~tl :~nteli~l:~e 
i ~ r  r~iic:roacopic i~isi:cls. As 1 have 11ot 11rar.d of a 
siniilar i t i s~a~ice  the nioliusca, it scenieci to iiie that  ~ I I  

tlle c u e  shoultl go on recortl. 
SI~IUXLI.~OI<\~OOD. 

Vreeliold, N.3. 

The mechanism of direction. 

Sliortly af:er rc?ailir~~~~ 
Professor Sewcomb's paper in 


S u r ~ s c ~ l ; 
for Oct. P( i ,  ?SS:I, 1Iiad tile p l~asureut lneet- 
in? liiiil, a~icl of dihciis~illg sonie 11lattcrS of ~iiutual  
inlerest ill re,car.tl to siil)jective stittcs of (:OIISC~OUS- 
r~rsc. I t  seems to ~n(: t l ~ t t  tlie professor clops I I I I ~give 
sufficie~it weiglrt to Ii:~bit, slid to utlcoriscions ce~.ebr:tl 
a c t i ~ ) ~ ~ .  tlie nortl, one is ~ i o t  111 the stvict seiise of 
alm;zys co)zrcio~bsof the way lie is going; for altliough 
h e  lnay avoid obstacles of any Itiiitl,. get he Itlay pass 

http:secul.ed


XCIENCE. 


sott~e dislance beyonil his :~biding-place by reason of 
mental pre-occupation. There are two lines of cere-
bral act ion goi~ig on at  once, -one, the active mental 
study wliich enKrosses 11irn; the other, thc nricon- 
scious action that  k e e p  him out of dangerfrotn pass- 
ing vehicle-., or from otlicr causes incitlexit t,o city 
life. 'I'he limitation of tlirection wbicli Professor 
Newcoinh regat.tls as exceptional, I co~~s ide ra.s gen-
eral: i.e., I believe that tlierc arc vastly more nlen 
who have no defii~itc! idea o f  lines as a sta~idaril of 
ret'crencct, than there are t,hose who refer every thing 
in dircrtion t,o such co-ordinat,es; ,just as tlicre are 
rnariy \vho never have any dofinit>e idca of tlre cardi- 
nal poirits of the compass, either as real or ideal points, 
and who never arrive at  any clear cot~ccption of the 
bearings of familiar buildings, or tlre direct,ion of 
streets, though they may live in tho sanle cit.7 for 
years. The ilomination or tyl*anny of a fisedriitea 
is explanatory of the difficulty wliich Professor New- 
co1n1t experiences. fiis ideal or sr~lrjective west was 
the dornination of a fixed idea intlelibly irultriuted 
upon the stiper-sensitive cerebral cortex of youth, not 
necessarily associated wit11 itleal or absolute direction, 
or with any system of horizontal lines, but an  iso- 
lated conception. formed out of t l ~ e  perception of 
dibereiit positions, whiclr in early youth coultl hardly 
be correlateil v i t h  any abstruse reasoning. Tliis idea 
of west,, once ingrafted npon a developr~lg brain, be- 
came a fixeil factor, so tlominant as to tyrannize over 
the ur~t lcrs ta~~ding,  as to requireand so persistelit 
some mon~ents of stndy to dispel t l ~ e  illusion. 'I.'llis 
pecotne.; evident f r o n ~  an analg.sis of llis third divis- 
ion. T l ~ e  tyranriy of the early idea l ~ a s  usttrped 
control over the ~vill, a d ,  indeed, over tlie ~vhole 
cerebral outcome. Even though tlie internal evi-
dence corresponds with the external bearings to show 
that  his preconceived west is really not west,, but 
some ot1:er point, yet so strong is tlie power of this 
subjective idea, that  by no process of argument can 
h e  rid llirllself of it,. Tliis is not uncom1non, but by 
no means of frequentoccurrence. I lnt  it is not a nor- 
mal liarmony of relation behween the various recipro- 
ca.1 ft~riclioris of t l ~ e  brain. It is likened to a habit 
fornletl in youth, so strong as to be ineradicable i n  
n~anhood, and l ~ a s  been stndied with rnilclr care by 
psychologists. Again: one inay be mistalren as to 
.direction, or hecome confused in tracing his route 
t l~rongh the intricacies of his hotel, ~vitliout associat- 
ing s~tcli  perversions with any states of subjective 
conscitjt~sness, so far  as these states may ir~volve 
the  consicleration or <IiEerer~tiation of the ' co-ordi-
nates.' A nian w l ~ o  is ig~iorartt of the cardinal points 
of the coinpass, a i~t l  \oho never can tell ill which di- 
rectiorr he is facing, loses his \yay because he  has lost 
his bearings: tile road was ~CIIO\VIIby re as or^ of the 
assori:ttion of obhcr facts, -a certain house ,jrtst here, 
or a l a ~ n p  j11st thcrc, -and not becanse his horizontal 
lines 1i:tve led hi111 ttstray. I n  view of ~ v h a t  we haye 
learned of uncoi~scious cerebral action, of l~abi t ,  of 
the assncia!,ion of ideas, of tlic t,gr:tnny of a fixed ides, 
and of subjective states of cotlscionsl~ess leacling on 
toabiiortnal object,ivc conctilions, it seerns to rue that 
Professor Newconlb's case is not an isolated one, and 
that  what l~el ias  ~vrit ten of himself h a s  alrectdy l~een 
written of and discassed. 

HOIIATIOR, BIOELOIY,l1.I.D. 
Vashincton, D.C. 

Colorado climate. 
For the benefit of o t l~er  sufferers, please allow.me 

to correct what is likely to lead to ati erroneous ]In- 
pi~ession. on reading Dr. Fisk's article on ' Cli~natcin 
the cure of constunptinn,' as p111)iished in SCIENCEof 

Oct. 5 .  Dr. Fislc, in liis very able article, like most 
of those who ltavc: written of the fitness of the cli- 
rnate of Colorado for cons~unptivc?~, speaks as  though 

Denver Cit,y were Colorado, a ~ ~ d  
aice aersu. 


No%-, this ul~iriteiltior~~tlly
misleatiing in~pressiou 
is calcnlatetl to clo sc~,ions liarxn. During tlie late 
s p r i ~ ~ g ,arid in srtlrimer and ai~tuxnn, De~lrrer and 
neighbori~ig localiiies may be quilt! :is pleasant and 
beneficial to the conm~np t i r e  as localilies south of 
tire ' ilivide' that  separates the waters of tlre Platte 
from those of the Arkansas. 

Uut,'duriiig the cool an(1 cold months, the Arltan- 
$as valley furnislies a very r:luch better clilnat,e tl1~11 
can be found anywhere ~iortl t  of this divide in Colo- 
railo. It is scarcely necessary to  st,nte that  the Ar- 
lcansas valley furnishes all 1,he necessary con~forts of 
civilizat,ion, incln~ling co~~venieilt railroad trarisport,a- 

tion. As a rule, with rare except.ions, the consumy- 

tive should not sojourn in  to~vns  or cities, but ratller 

in rnra.1 districts. But,, sl~ct~ilil 
tlie consttn~ptive pre- 
fer town or city life, Pueblo, Cailon City, ant1 other 
places in the Arlcarlsas valley, affovtl ample accom- 
modation. 

Having long been a stifrerer ~nyself, and 11av.ing 
sought health in ntany portions of North L\merica, 
I spealc of the before referred to 1ocalit.ies fro111 obser- 
vation and esper ie~~ce.  and without prejctdice or pe- 
ciu~iary interest. Q. C. S~IITII,J1.13. 

Austin, 'I'cx., Oct. 18, 1833. 

[Dr. Fislr's article was writtext with especial refer- 
ence to Denver. as the necessary data exist for that 
place, furnislied by the records of the signal-service 
station: these do not exist for locdlities in the ~ ' r -  
kansas valley. -Eur ron.1 

A BIOGRAPIIICAL IIISTOIZY OF as-
TI{OIR-OdIY. 

Heroes of  science -astronoazers. By E. T. C. 
NORTON,B.A.,  scholar of St. Jolia's college, 
Cambridge. London, Societ7l for pronloting 
Cltristian lcnot~le(Igc,[lS83.] 311 p. 1 6 O .  

FROMthe title, 'ETeroes of science -as-
tronomers,' one might expect to Encl in  this 
liltle hooli an  accwunt of tlic l i ~ e s  nnd a 
ealogium of tile characters of the greatest 
:rst~olloiners,wit11 son~e gci~ernl inclic:ttion of 
the nntnre of tllcir di.;co~erier. 'L'lris csyec-
tatioii would be l)artiallr corrcctctl by the 
opening ~. ,arxg~aphs of tile pref~ dce :-

" The primary object of this little boolr is, as it,s 
rianle irnplics, to give sorrlo acco~ i~ i t  of the lives of 
the cliief astronoii~ers. 13ilC it is i~npossible to leave 
in t,lie i i~iud of 611s general rcntler :~iig clear notion 
of their cliaraclcrs, witliout, givi~l: bonle ~ C C O U I I ~of 
l e i  o  r .1 good dcctl o f  space is tllc~rc>forc taken 
up wit11 explanations of tlicir discoveries; brit,, as 
this is only of seco~~il,uy'import:t~ice,the exglana- 
tioiis are ~91vcr1 ill a populnr rnanncl., m~i l  no rrrathe- 
matics is ?lllrodncrd, except in ten pages (172-188), 
where a lii~orr~ledreof tlle first J~oolc of Euclitl and 
of the elcnlents of algebr;~ is assunled. 

"Tile book may possibly be ust?ful as ail introdrrc- 
tion to the stntly of astrollolny, antl, in this aqpect of 
it, it is hoped that, i t  nlay be heIpi'111 ill two respects: 
First, by put t i~ tg  before tile s tudc~i t  t,he personal 
difficulties whicl~ the first irivestigators of the law 


