
preliei~siot;. tlic>- :~ t t~~i l~ i i t cc l  liirir 111:rstci.yto a 
o r  tlie Ol~cl i  art of cliviliatioi~. :inti :x [jossilile 
i~itil~]n(ay\\-it11 tlic (lc\-il Iii~i~sclf.  


111 ij~iislii~ig l i l ~ l l ( ~ ) ' 
llis T V O Y I ~ ,~~c>it,lle,r liol, 1%- 
b o ~  sl~areti  ~vc:l'i. (:oil- \\-:IS : lllc l.~c,st illr~sli'ntor:~ 
s tai~t l j -  eml~loxctl : :inti one: RI. IIuiiil.~ert, bt,-
C : I I I I ~~iotctl .lil-ed co!131:111tl,~ jvitli i1i111, nix1 ilicxl 
i l l  l ~ i scin1)loj a f k r  l,n.el~ty-livc: ).cars of serr-ii,cb. 

Bnr i~n~i t l (~  Ilc'ccLsr:lrj'10 O T Y ~i'orrlitl i t  ljc I l i  
~ I l i s l i e r .  Tltr :ic~coi~tliiigI~~ :Io~~gaiiixetlI~rc~ncli 
pi~ess :it l'i:igrlc : ~ i c l  tlic 1yl1ogrsl)Iiy ol' liis 
ljoolts J~istil'i- his o\v~r assertion, t11:it l,licy c~1111tl 
not lla1.e l ,ue~i pritlteel with g~.e:itcr. tcr.llllicnl 
cl(~gniic.c: nrlj- 1Ji.esu ili I'~iri,,. TVc: 1c11on. 
fro111 l~(:rsoi~al inspwt io~i  1,lr:rl errors a rc  ve1.y 
r:rrc. r ,11 1 ~  xito\\-qilotatiolis, \\.liicii gi~~icrnl l j -  
c : i relcs~~iess ,  o l ' a  liooli tlocs, e ~ i , c l  ii' :illy p:li't 

S a  goveri~ilieiit c:tn l~oilrtto :I finer s i~iglc  
~ n o ~ ~ i i i n e i ~ ti o  scie~ice tlinn this arie, crcntecl by 
:ti] exile in n foreigii couulry:  nucl the sums 
c:xl~'iltletl were l:irg?.c, since, :IS I\-c are :issilrcd, 
tliv :IT-ei,:igc caost of each of tlict t:ventj.-two 
~ o l i u u c ~ , ,:is c'stim:lt<~cl by Bnrrnndc liimself, 
was nol, 1e:ss tl1:in twenty tlionsnncl El,:iiics, 11iak- 
iiig :r gl.:ii~ti tol.nl o?' ~lcnrlj. ~ i i ~ ~ c t ~ -  tlioi~saud 
clolla~~i!'or the 1)nrts jjrrl~lisl~ed up  to tlic pres- 
<,lit t8 i~nc ,  & I .  Harrantli~ iieyckr i~iarriccl ; : ~ u d  
liis oiily s i l r~ iv ing  i.clativc~a are :I sistei., l\lme. 
V~rillct. a n d  n hl.otlier so~tii?n.l)nt; j-oruilger, &I. 
.Joscl)h nnrrantlc. a, clist,inguislietl engineer. 

It is imposai1)li~ :ielecynatoly to priXseul:r life 
so  vnrietl nllcl so  f'11l1 of' nntivit)- in (,very tlircc- 
tioil, a t  <)lice scientific, arirl xet  so l~ictri~~cscjtie 
I'rorii ~)ol i l ic :~la ~ i i l  social stancl-poilits. l I e  

in tliis respect : :i11(1 t l~t .  tIesii7c3 Ihl7 c~oi~i,c~c~t~iess 11:itl i)cscoine. l>el'ol,c: his cicatlr, the only srlr\-ivor 
l i :~s  11ec11 c:rl,riccl so I':rr. tli:it. ilrsteail of tnl.jles 01' the :incicllt scrvi toi ,~ o r  tlie roj-a1 11oiisc of 
of * coi,!.igentlti.' I IP  1i:rs c:ri'efirlly caorrcctctl I<'r:lricc: a ~ i t l  the cause, :~ilcl (:\-cII the srirroiiriti- 
erlurs with 1)riliti:il slips 1):istc'rl ulioit tlic p:rg?:cs iligs, of his death. co~nl)letecl tile 1)e:rntifnl 
of tile t e s t .  A\il Lliis 1 ~ : ~ s  cnp:i;:etI(1o11c' ~ v l ~ i l e  picture of liis iiti? of \-olunt:~ry exile a ~ i d  cl~iy-  
ill : icIi~~ii~isterir~g :t fi)rt,rl~icof' :~1)o11iifif'ty rilil- :ilioiis scirvicc. IIo hnvrificctl l~iniself t,o 11is 
lions f'r:irich. :~ r ia~ ig i i ig  t11ity :is cxccntor. and clietl from 21 (:old con-: ~ I I C I  innti>- ( ;o~ i~pl i -  
(::rtecl clr~estiorlsof' Irri.;iness cori!lctotcd xitlt liis 
l)ositio11. nilti ~~cslat,ioi~s lo  tho ( 'oirilc tio ( 'II:LIII-
1)oi~l .  1\11icli ~ ~ ~ t ~ ~ i i i ~ t d  I T I I I ~ ~ti111c. :111(1 I I I : I I I > -

jor~l.~ic>~.stIifli.~,eirt pnrts 1l11rol)c'. '1'11:11lo of 
this \\.:is sric:ecssf~illy is .;11on 11~ ~ ~ 0 l l l l ) l i ~ ~ l c d  
by  thc: tclm* 01' tlic ~ v i l lof t l i i ~  1:ist licil. of 
th(: e1dt.r I?orrrhoirx. n-lio :il)puiritccl l ~ i i i l  Iris 
esc:cntor. 'I'lio espoliscs of' t,lie \vliole \ \o~ , I i  
cverc iilcl 1))- tlie pclrsonal s:rc'~,ilic*c~ of liis owti 
iiicoiile froin all sonri.cs, l)ut, pr i i ic~i~: i l l~-11yt,110 

gent>r,ons nssi.;t:iilc.ci of liis royal f'lbiclid. 'I'llc'so 

tr>icted fro111 c>s l )usu l~  n-liilo c11gagt:ctl in c:al.rj- 
i ~ i g  out the 1:ist wislics ol' the rtl:nl who lrad 
1)ceii l o  1ii111 ~)ril)il, Eric'nd, patroo, ailcl right 
f111 s o v e r c i g ~ ~ .  l i is  tietaease tool< p1:ice 0c:t. 
2. :it Ihe i'liatcan of l'i~ol~rdorf; near Vieillr:i, 
r i l r r l c ~ ~ ~tlie s n i ~ ~ ersooC. ant1 ~vitliiii n sliort time 
:ifter tho tleatli of tiic C'orritc clt, ('hnm)~orcl. We 
\\.lie :rre r~ l> i ib l ie i~ i~s  1110-C : I I I I I O ~rstimate liis 
r i v e ,  r ~ o r  k?cl wit11 liiiil as  :i. royalisl, biit nTe 
(!nu resl~ect tllc rnrc 111or:il qrlulities of' his 
t le~.ot ioi~: :ind \vc feel, also, tli:it, it is c:ssc91-

prcwnts  were al\va\-r in:ltlc with t i ~ c  gi~c~atc~st tixl to  express our rc1,ercnce nlitl gl.ntitutle 
<lelic:acy 11;). Ilic coiint :IS liis snl),.;c*ril)tioirs to  -
t,lie . Systihlilc s i lu~ ' ie~id c ~ l:r l:oIr6111c:: ' :Inti 
I3:il~r:rritIc has i~ccog~iixc~il tlicir essc.iltia1 iiri])oi,- 
ta~iccsin clctlicating ea1.11 oS liis ~(11i1uii.i to 
t,lhis ~ C I ~ ( > I ~ O I I S  nlho 1 ) ~ -:i ( l i ~ x > < : Ipn t ro~i$  :iii(l 
st:itc~~ilt>irtt1r:rt llis on-11 Inl)ol,s n-oultl l ig~\~c 

'YIt(1f:iilccl 1 ~ 1 tfor tlii.; :issist:i~i(*~. rvorki 01" 

sc ic i~ i~cowes to tlic I:oir~.l,on Sairiil~ its pc:r,-

to  tile I I I ~ I ~ ~ I , ~of 1.eal1y great lnn~l  i'o~., his 
c~o~~s ic lc~~: i t io~rkindncss to all jouiig sttr-~111~1 
tlriits iii scie~icae rvho 11%~-e11atl occ:~sion to 
c.oii1c iiito 1)wsonal 11.prof(?ssion:il ~ ~ e l u t i o i ~ s  
villi Iii~ii. 

ll7ll1lll,Tl;i~Vl),$, CYCLONGS, il h7D TOR-

-\'i1 D O E S  1 -ZB. 


~ j c t i ~ a lrecogi~ition of tiiis c~s:riril)Ic~ of L'l,ic~i(l-
'1'111.: 1.1egiilliiiig of tile ii1)setting in n tropical

sl~il) a l~ t l  gerler,ositj-, n.Iiic.li II:I:, 111.o11g11t to (!?(:lone is not li!lly ~~cconritecl for by ohscrva-0111 

Srill L'ri~itioil Llic life CIS O I I ( >  of' its rcX~ji,cs~~iit:~-.  tion. It is iiot so  easily espl :~i~led :IS thc. first 
t i ~ v  I I I I > I I .  ' ( ' ~ ~ ~ i t i 1 1 1 1 ~ ~ ~ 1~ I ' O ~ T IS o .  42,  
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uprisi>lg oil th r  dt.scli,t. iiiasirrr~cli : I - ,  tiit. occ8:il~'s \yc  c:iiii~ot St.cl ; 1)11lthis i.: \vr:)11g, Soi. as 11r:tt it 
c n l ~ nsurfncc is too sliiootli t o  oi i i~i~ 11o lo i rgc~  ctsists. fni,tlier sfen. tllnt, :iiiy disLiiict It, \rill l ~ c  
st:l,rting-poi111 i'nr tllc iil)-tii,a~igilt. ' I ' I I I , I ~ ( ~:ires. ~vliellt lie Y : I ~ ) ~ I '  11:iclc ag:rill is c * o ~ ~ t i ~ ~ ~ l s o t l  illto 
hon~eve~. ,RCVCI. : I I  ~~l:ii~.iilile s oiit 01' tl1<1 \~-:itc.i.,I\ :I> :dl its \.:tpol i,liargy innst t:rlcci soinc other 
clifficnlly. It  is ljos-ii~!c, t1i:it !oi~:rlixetl \~. :~r~i i t I i  it t l i c ,  Y:il)Or 1110~(~~'\11~~3, ti)l'lll : lll\lbt : l ~ ~ ~ l l ~ ~ ~ o l l  
:inti cspn~is io~r  tire, :tir is (~:111n~st :i11(1 :11Io\v t1ies11x 1.0 qriiet, tlo\rii :i~icl :1,11pro~c:l1 1v11'i.c i11:rj-
procl~ice21 gentle, I I ~ - < ~ I I I ~ I Y ~ I I ~ .  ( I I I ~ ( ,Ix~gi~i i .  :is tlic.). 1,rsiIrllc t l ~ c :  lici~litl corrtli- l1it.11, oirta :iiiot111~1. 
will be sooii well ct:ri:iii;lictl. , \ ~ : I ~ I I  (51- of c?111-: :ill t ioir : :ri~tT ill(, c~rclrgy tllris tiiro\rli olit 
cess of e\xpor:itiotl \rill C~LIISC':I i.:iliid iij)~i:lr(l ~)lo~,i~ic:irt  itsell' f'clt in soiiie o t i l~ i .  l i l~istII I : I IC(~  
diffiisio~l of v:iljoi'. It \\.ill rcl:~cli : I ~ I  :iifitiitlc :I).. \\.e t l ~ c ~ r ( ~ t ' o ~ ~ ~ ~'Io 1i11cl t11:~t:li.~> l j rq ) ; r r~( i  
wliere it; il111st co~it l t~i iw.  : L I I ( ~fori~i :I c~loi~(l-l:i,~(:r. ihc,o~rtlcns:~tio~i:itt(~ri!lecl \\itli tht, l i~ .o( l i~~tioir  
ancl thei.c.by \Y:II . IJI  tile .iii~~i.ori~rtliiig of' jil-L :LS I ~ I I I I ~ ~ J  :is \ra,s lost, ill Ill(> :iir I)otli 1 ) )  l i ~ ~ : ~ ~ - ( ~ i i c ~ i ~ g ~  
i ts  latent hcnt :11itl 11)- (s:it(:l~i~lg o f  1 w o t ~ ~ s  ' r l ~ i s  is of c:ll~itai iin- the \ r :~ i~u~t i i  CIS (\v:11)or:itioil. 
the sri~i 's 1 . a ~ ~ :  : ~ t  l)oi.t:\iit.cxi ~ itiic i~n~iei~. i t : iutI i~~g of s tor~l is .  :111(1. a s  this will go oii :I 
coi is idei~:~l~lc: i l t i t~~tl~~,  I t  tlint tile c::ilisc: ofit \villi)(, t~sprci:iIly oit'c3c.- il:is :rlrc~:itly 11eei1 scc!~~, 
tiye. P'inallj.. iY:itlcr o time. ( i t '  (4:il111:I I~i,ec,ze c~olitinirotl :tctiou i l l  :I t1nsc:rt-\~iiirl is i'otiad ill 

shoi~ltl  o111)01~11111cly ~ c L I ( ~ ~rate 1lie tlistric3t ~'I ,C)III  tile c~sc.c~ssi\-e\v:irmth ot' the ion-c1' str:it:i ; ill 
all iitljoiniiig olic: of liiglicr l)rc~ssiii'c>. :isc.tiiil- :I ir i r i  I lrc :rsc.c~icli~ip co1ull111:i l l  \ ir: uc. oi' \ \  Iiic.11 t,lli~ 
ing c~ir~.el l t  111 so111e woiiltl iiiri~ly hr: ~ t : ~ r t , ( ~ l .  1i11tls itseli' ivar1nc.i.. 311(i I I P I I C Ciiglitel., tila11 tlic 
such X L L ~  gr:itlr~nl o\.c'rtul.liing of lilt, iiiil~al- :rii . ,  :i11!1 ( ~ o ~ i s c ~ ~ i ~ c i i l i yih iinp(;Il~~ti :I siii.roi~il(Iii~g 
xl~cetl :iir ~ l ~ t r s t  l ~ ~ g i ~ i .: I I I ( ~its t'111t11c:i. :lc*tioi~i, I ~ Jrise :I, oil i>i.;c..; tl~roligll \v:iter. It \\.:is 1'111,-
liolr to bc I,~~Lcc'(I. 

r >l l l e  rising 1x:rss csp:~ntl.i :IS it t'Si';LlJc'i t'roln 
tile pressrrrc of tlic :air 111:it i t  l<t:ives 1)elo~v. :i~rtl 
ill eslj:u!cli~rg it is  iiiccli:~i~ic:rll\- .is itctoolrtl. 
(aools, soinc of tlic rapor  ~ r i t l i  \\.Iricli it is \r1'11 
c:liargecl contlenses iiito eloutl, : i l i t l .  oil :ice-~i~na- 
latiilg, soon l ~ c g i i ~ s  as \reto fhil 1.ni11. Ilerc 
1i:tye the ent,r:tnce oi'a liev :111tl p o t ~ n t -  i::rlise oi' 
distnrh:iuce, --the 01'i)ri~iging-ib~,t,ii :I gi.c::rt 
a ~ ~ ~ o i t i i tc1lc2rgj.i : ~tlw ibi.111 of li(,:it ~ I Y J I I I  tiit,01' 

concleilsnt,ion of tlio Y : I L ) ~ I ' .  t i i :~lI t  is  1 ) roh :~ l ) l~~  
this aitl t o  tlir up-tlru11glrt se1tlo111 t:ilies tile iui- 
tintivck: it  w:rits till solile o t l l e ~  (>:\use 11(>gi11s 
the ~ipsct t ing,  :lilt1 tlic,ii 1':rlIs lo  \\.it11 :L \rill t o  
ll(~lp it :1101ig. 

'I'i1.i~ etkct  ul' c.ontie~is:itio~r i.. so iiiij)oi.t:ii~t 
that  it  1n:11 \\-ell he oo1~sicl(~1~etllittle, i i~orc:I 

closely. *Ls \~-:~tei.  :II,Cevnporutc3s. its 111oi(~(~ileh 
s11re:itI \~-iclcly : I ~ : I I ~ ,  :i1ic1 1,:ilce 011 :I \.c7ry:~cti\.(> 
rjlotioi~; Iirit in  tloing so tli(:j- inlist l i c i  f'llrliislied 
~ ~ i t l ienergy iii ioini. fi)rni, for tlic?j- c:~iliiot- tle- 
~ e l o l )  orrt of liotlling tllc c1rrergy nc~tlct l  ihi 
t l~c i r  ii~creuac~il nc:l.iritj-. As :I gc~~icr:~!r~iili~. 
t,llrs tiesirccl sul)pL~ is  ih~i1t7 in 111e siili's ~.:itii- 
au t  hetit : SO,  K / J C I ~KLI,!CI. c~:rpolxtc.s froni 
the se:r-surt'ncc, it  l : ~ k i ~ s  to ii:wlf 11e:rrly :ti! tlrc- 
energy tli:~t C O I ~ I ( ~ Sd o \ r ~ ii ~ i  Ili(! sil1:'s I.:IJs, 
zi1~1ti~crcli> its 111olee111t~~ 1111to:ircl ( ~ I I ? ~ \ ~ C ~ ~ J I ~ I ~  

the  poifit of \,:rl~orizntion. ii 11-iii he i,e:itlily 
untlerstootl, tliat, if'hoat-elicrg;; be  takeli by tllc 
wr:itcr : i d  into ~ul)oi,-c.~ici~gy. trnnslbrriiccl it 
c:irr JKI longer 111:iIce itself t'elt :IS 11c~:it : : i r i t ? .  so 
far  a s  it is ioctoiir si~liscs arc c!oncr~~~irci, or 
llidtieu, nntl for Illis r.e:iioii is c'illcil .1:itt~iit 

ilicr i i o t ( ~ l ,  that  tlio :iscei~tling whirl \\-ill (:oil- 
I irrric :Is !ong as it ic su11l)lied. witlr exc~essivcly 
\\.:ir111 :iir nt tlic. li:ist. : 1)1it, a s  sooli :IS tiic. bot-
toill :iir is not ~i iore  than 1.1;" \r:lrliicr t1::iil t l r c l  
:iir l l i i~ei~ 1111i!circ~tlfect :11)ovc i t .  thc~ 1vlii1.1 \rill 
1 I : T i 1  tlrc, c3:ire elf :ill c~olr~iu~i:isc.c~ltli~~!; 
01' :iir +:~trii.~xtetl 1\-it11 \:rpo?. it \voiiItl :ilso. :is 
iii tlie i)rt,r,ioiis c.;isc:. c:sl)ai~tl ns it roi;cs to  Iiigllci' 
ic.vc~ls of Icss lIresiiii,c\ nliti. ill co i~se t j r~c~~ic t~  of' 
tlli*, t:slj:ii!,~ioii.it \vo~il!l( * I J o I ,  1;\1t \ v l ~ c ~ i  S : I ~ \ I -
~.;rtc>tl is caoolt~tl. nome 0 1 '  its \-:\pol 111list 
ioiitlc~ilse :r~iil \ ~ l ~ r ~ l i  liclat isv:~lior co i~ t lc~~rsc ,~ .  
c:volvctl : :tilt1 t 1 1 ~  1ic::it tliui l ~ r o ~ i i ~ c c t l  vi l l  1)arLly 
111:11<~111) li)r t l i ~  loss of Iit,:~t liy (? \ j~ :~ i i s io~l .  :ti111 
tl~orct'oro tile :iscc~itliirg colii~ili~ of ilioist :lit. 
nil1 ~ i o t  l>e :~llo~vetl l o  cool so  i':~sl :rs il' it lint1 
not l~ccll s:~ti~r:rtetl \\-it11 v:il)ol'. i111-S e ~ - t ~ l x l  
~"".t:lllt cOI~st'(,llell('Cs I lO\Y follonr. 111 t1ic. first 
liloce. :i less \v:ii,miu(~ :it the i)nscx is i~cctlecl to9..

~)ro(Iiice iii~sl:~l)l(; in  s : x t ~ i r ~ ~ t ( ~ l  ~ ~ ~ I I I ~ I ~ I ~ . ~ I I I I I  tila11 
i i t  tli,!. :lii.. 111 isl:\tt(hr% tlic t i i r ~ ~ i i i g - p ( j i ~ ~ t  

i.c~:icl~cti \vlic:~i tlic.rc is :I 

c i i f i ~ ~ i ~ i ~ c c ~l .ii" I ) < . -o f  1:. 
- ' - t \ \  <'PII 	 o rtile t ~ l l ? ~ l ~ ~ ~ : l t l l r c ~ s  

70% / tkicl .;nl,l)Lci~ nllt\ tjl:\t2'9" 	 - air 
I 1 

tiiieo lili~lclre~l tbct, :ii~orc>. 
111 tlic foruier, i f  tlie srir-

500,r;i i 	 l':ic.e-tcmperat~irc~ 11e S O o ,  :is 

i;i (:o111nio11 ~ I I  1 1 1 ~13ny 

U c ~ ~ g : i l ~:I tliifc~~c~~ic~c:
oC oirI?-

O . ( i "  is rcic;l.~iretl. III otliel. 
Jdl ~,.oi,(lg,ii' :I I I I : I ~ , ~ 
-	 (11.' t hy  ail, 

v r ( ; .  	 .i. :it bO" s(, tliree lrii11~11~et~ 
lket. its te~n])ernt\lrc I':ills 

IIC:L~.' 	 to  'i,<.,L" ilrnss o f  s:it~irtitctl air :it tl~c. snruch'Flit: term is 1nis1c:itliiig :inti i ~ i ? ~ ~ ! , o ~ i c ~ i ~ .  : if :I 

for i t irn1)lies t l~a t ,  I.he s i~i? 's  :eil-ilicr:~tnre(fig. A) t l i r~i igl i  the  snlnc: tlis- e i l c~yy  still ix>~;~. : i i? iq  1 . i ~ ~  

so~iie\rlic~~x;ill t,I~(l~.:tl)o?: I &  :I l:i~i(l of' ~! : .L ; I I  t i b : ~ ~ tnrice. it is r>ool1':1 olii\- to  7:).1" : :llld cOl1Sc-
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quently, for every three hundred feet of ascent 
it has an advantage over dry air of one degree 
of warmth (and more at great altitudes), tend­
ing to make it lighter than its surroundings. 
and so intensifying its upward motion. More­
over, a storm which is thus nourished may 
continue its activit}T through the night, instead 
of dying away as the sun declines ; for it is 
supplied with energy continually brought out 
of the vapor storehouse. Of course, in both 
cases the sun's heat is the source of the dis­
turbance ; but on the desert there is no way 
of storing up the heat, while at sea a great 
amount of energy majT be stored up before the 
final upsetting begins, and 
then the storm-winds arise, _ioooo; 
and show all this accumulat- ALTITUDE 
ed strength in their blowing. 

We have much this kind of 
action, in a small way, in the SQogi-. . 
formation of a heavy cumulus-
cloud on a quiet, hot summer "~~ 
day. The air on the ground — — 
is warmed, and contains a 5 
good share of moisture ; and, 
as it rises and cools, its vapor 
begins to be condensed. Some of the vapor-
energy is given out as heat, and so the ascend­
ing current is re-enforced. If the air be very 
warm or very moist, or both, the ordinary 
cumulus-cloud may grow into a thunder-shower ; 
and, being then unable to carry up all its con­
densed vapor, some of it falls as rain. It 
should be noted, that, when the lower air is not 
fully saturated, its temperature must be some­
what reduced to bring it to the point of satura­
tion before any cloud is formed. This decrease 
is mechanically effected at the rate of 1.6° every 
three hundred feet, by the expansion of the 
rising air, — essentially the same rate as that 
already given for the cooling of a rising Golumn 
of dry air ; and, when enough cooling has been 
thus effected to reduce the air to its tempera­
ture of saturation, some of the vapor will be 
condensed into liquid cloud-particles, and so. 
become visible. It is for this reason that 
cumulus-clouds have nearly level bases, and 
that a group of such clouds stands at about the 
same altitude. The air-currents rising from the 
warm ground have to ascend a certain distance, 
and cool a certain number of degrees, before 
condensation takes place. Their altitude in feet 
will be about a hundred and eighty-three times 
the number of degrees between the temperature 
of the lower air and its dew-point. 

All tropical cyclones are attended by clouds 
and by excessively heavy rain ; and this points 
very clearly to- the important part played by 

the heat evolved in the condensation of so much 
vapor. The rapid reproduction of the heat 
stored up through many previous days of sun­
shine retards the cooling of the ascending cur­
rent, excites the winds to active motion, and 
the storm is thus set going. Espy (1835) was 
the first to recognize the important part played 
by the condensing vapor in an ascending cur­
rent of air, but he greatly exaggerated its 
effects. The proper measure of its action, and 
convenient statement of the results in tabular 
form, are chiefly due to lleye (1804) and Harm 
(1874). 

The ascending current moves outward at a 
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lieight of one or two miles, spreading itself 
over the surrounding atmosphere. To show its 
relation to the storm circulation, we may refer 
to the following figures. Fig. 6 shows the air 
in a quiescent state, before the storm begins . 
At such a time, there being no wind, the weight 
of the air, or the barometric pressure at sea-
level, — say, 30 inches, —is uniform throughout 
the area preparing for cyclonic disturbance. 
The pressure is uniform, not only at the sea-
surface, but also at any given altitude above it 
(the effect of the upper winds is here omitted 
as being non-essential to the explanation, as 
well as unknown) ; so that the lines in the fig­
ure will represent level surfaces of equal press­
ure of 28, 26, 24 inches, or isobaric planes 
at altitudes of about 1,600, 3,800, and 5,000 
feeti As long as the vertical gravitative press­
ure is at right angles to these planes, the air 
is not tempted to move, but will remain at rest 
till disturbed by some new condition. . This 
new condition will be some form of the disturb­
ing actions already suggested, by which a cen­
tral region of greatest warmth is determined, 
in consequence of which there will be an ex­
pansion of the atmosphere at that place. The 
isobaric planes will become convex there, as in 
fig. 7 ; for the altitudes at which barometric 
pressures of 28, 26, 24 inches are found mr 
now be greater than before. As there 
been, as yet, no lateral motion, this pr 
no change in the pressure at sea-level 
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disturbance, somewhat as one nates-wave de- 
pends on another ; for 110 one has yet been al& 
to t ~ a c e  one of our stor~lls so h r  back as to 
show it quite inclepenileiit of previous storms, 
as seems to bc the case nit11 tlie lropicnl 
cyclones. I n  tlie i r reg~~larbloniixg of tile 
winds of higher latituiles, fhr ~ l l i c l l  no f11ll 
explanation can be giben, too rn~ich air is 
accumulated in certain districts, which then 
appear as regions of high pressure. I11 seek-
ing a better balancecl re-arrangement, surfi~ce- 
currents are establisliecl with a rotary deflection, 
as explninecl below, toward interinedintc areas 
of lo~ver pressure ; aiid an up-draught is foormccl 
a t  thcir meeting. This becomes a stor~n-centre. 
I t  inight be saicl that friction wonld soon cause 
all these local clistnrba~~ces to cease, ancl atmos- 
pheric pressure woulcl then remain more uni-
form. So it might, if the air were dry ; b t ~ t  the 
condensatioii of T ~ ~ ~ I O T ,bj' which tlie cooling of 
the asccncling cnrrent is rctarded, brings out a 
new supply of energy every time an up-current 
is establisliecl ; and thus tile clisturbecl condition 
of tlie atmosphere is mnintaiaecl. I t  cannot 
settle down into a c~oi~clitioii of equilibrium as 
long as tlie sun shines, ancl n-ater evaporates. 
Some maintain that i t  is anlikely that the 
storms of the torrid ttlld teniperatc zones 
should hare tlifferent causes, ancl that as tein- 
perate storms certainly do not, as a rule, arise 
in a nrarm calm, tropical storins cani~ot liave 
such ml origin. Bat as already stated, and as 
will be fi~rther shonrri, the regions ancl sensons 
of tropical cyclones point verx conclusi~ely to 
this oiigin ; and, moreover, i t  is iiot necessary 
that similar results slioald have iclci~tical 
caascs. All the peculiarities of a rotary storm 
can be satisfactoril~ explained from either 
st:~rting-l~oint. And the essential coiltrast 
between the t ~ o  casrs is, t l ~ a t  in one, cliffel,- 
ences of tcmperntnre precede and bring abonl 
differences of prcssnre, and, in the otiler, ilif- 
ferences of prcssnre precede and bring about 
differences of trinperatnre ; so that, in both 
eases, tlie established storin diirers in tcmprra- 
ture ancl pressure from the sulrounding atnios- 
phere : ancl, oiice establishecl, tlie motions of 
rotation ancl translation, yet to be clescribed, 
are closely alike in the two cases. 

(Tobe eont~nz~ed.)  

THE ELBCTEIC LIGHT O N  UTE U. S. 

FISH-COJfil/ZSSION STEAMER ALBA-

TlZOSS.1- 111. 


To cletermine the cfEciency of tlle system 
of incanclescent lamps, I measnred, bx means of 

I Concluded flom No. 42. 

a steam-engine indicator, the power required 
to run the engine ancl dynamo, the current 
being s~vitched off. Gy tile saiile instrument I 
rnrasured the inclicatetl power requirecl to run 
45, 50, ancl 70 lawl)s, respectively. By de- 
ducting from these experiments, respectively, 
the po\yer requirecl to r ~ u l  the engine and dy- 
namo, we obtaineel the power applied to the  
shaft ; ancl from this quantity we dcductcd 
the friction of the load, l ea~ ing ,  as a remain-
der, tlie net powers required to re~rolvethe 
armature in the magnetic field with 45, 50, 
a n ~ l70 lamps in circait. The lamps used 
were each of eight-canclle pol\rcr. 

Eflciencly qf the incandescent lamps. 
Horse-power required to run the engine and 

dyiiamo . . . . . . . 
Indicated horse-power required to run 45 in-

candescent Ialr~ps . . . . . 
Indicated horse-power required to run 50 in-

candescent lamps . . . . . 
Indicated horse-power required to run 70 in-

candescent1:~mps . . . . . 
Net horse-power applied to the revolution of 

the armature in tlie magnetic field, using 
45 incandescenl lamps . . . . 

Net horse-po~ver applied to the revolution of 

tile armature 111 the  magnetic field, using 

50 inca~ lde i c~n t  l a~nps  . . . . 


Xet horse-power applied to the revolution of 
the  armature in tlie magnetic field, using 
70 incandrscent lamps . . . . 

XIean nurnhrr of i~~canilescent larnl~s per incli- 
cated F1 P., using 43 lamps . . . 

31eaii number of illcandescent lamps per indi- 
cated H.P., using 50 laixi~is . . . 

Nean number of inc~ridescerit lnnlps per incli- 
cated H.P., using 70 lamps . . . 

Mean ~iumher  of incandescent lamps per net 
II.P., using 45 lamps . . . . . 

&fear1 nnnlber of incarldesce~lt lamps per net  
N.P., u4ng 50 lamps . . . . . 

Xean number of incal~descent lamps per net  
H.P., uslng 70 larrlps . . . . . 

The nrires bcing fixed, their rcsistiuice may 
k)c considered a constant qnnntity, and the 
only ariat ti on as existing in the engine and 
dynamo. l'lre clislribution of the power, as 
above recorclcd, may, if necessary, bc verified 
by elrctrical ~i~e:ismemcnts on the wires. 

To  illn~ninatc the macllinery on decli, the 
clcrriclr-gaff, the lead of tlie cak~le, the trawl 
ns it coixcs 011 decli, and to afford ample light 
to tlle i~aturalisls wl~ile colling the contents of 
the tran.1 as delivered on deck, an arc-light 
of great power hccainc indispensable. I n  the 
then existing slxte of electric lighting, ail ad- 
clitional dynaino appcarccl to be imperative, as 
no arc-light had bee11 run from a tension of 
51 volts. 

The Eclison company, howercr, was willing 
to experiment, and in a short time produced a 


