
plele discussioli of tlic i i lc~sas proof. I le  t i~rt lsnest  
to Espy's conviction, that rain rnigllt be procinced 
ecolion:ically whenever it mas nalited, ai~cic i t ~ sPro-
fessor Ilcury's opillioii in tire nlalter: -

" I ? la \?great renpert for hlr. 12hpy's scientific cll;tr;~cter,not-
withstandiug his aberrat io~t ,in a 1)rncticnl point of l ien- ,  a?, to 
the  economicxi prodi~i:tiot~of r i ~ i i ~ .Tlir ihct 11:i~bee11 :111iin-
dantly proved by  obser~;rtion,t11;ll a large fire ion~e t i t r~cspro-

axid gives rise to the begimlir~gof x \-iolrnt st or:^^." 

The opillioil of Professor Evcrott, p~esidc:rto f  t l ~ e  
IIeteorological society, is also citeil. I le belicvctl tlini 
great battles and great fires tcriil to ~,rotlocerain, 13111 
that  rain does not, of necessity, f o l l o ~ ~ ~battles or fires. 

The climate of Anstralia 1,eiug peculiar, Xr. I~IIS-
sell has cndenvored to col1r:c.t tlie i,ecords bearing 
upon tile nestio ion tllere; and, there linvirig bee11rio 
battles (except a rniuuic cine, wliicli pi,odncetl i:o rain), 
l ~ ellasses to an c:sniniiiztion of thc r~ic~eorological 
eoilditions of the times of tlic grcat f1rc.s wliich I ~ a r e  
occurred in Sycjney since 1360, ancl :lssuines, that, if 
a fire procl~ucetlrain, it wonld fill1 within forty-eight 
hours. His record embr:ices forty-two large fires 
(including two serioas explosions), extending over a 
period of tweiit,y-one years; and he  conclucics t l ~ a t  
there is not orie ii~stanceiri wliich rain liai follo~verl 
within the forty-eiglit horlrs as an evideiit, conhe-
quence of the fire. 

I n  cases w1iel.c it is assertcd or belie~~ctl111;~tr i ~ i i ~  
has been p rod~~cedartifjci:~llg,i t  woultl be intcrestiiig 
to es:lrniric ~vl~et l ie rthe rail1 was tliw to  tile tires or to 
ordinary ~netec~rological \':bile it is e\.idcnt,cll;~iigcs, 
that  sorxie of tlic riiost coiiipeteiit a~tthoriticsin Eng-
land ai~tIAmerica tliirlli that under certairl circiuili-
stances rail1 niajr he prodllced artificially, Mr. l t ~ ~ s s e l l  
tliinl~stiley all caref~rllyavoiciecl ~ay i i l swlii~tthe cir-
cumstances ~ve rc ;a ~ i dhe proceeds lo  dcvelop sollie 
idea of n,liat t l~eyare, fro111 a co~lsitleratioilof tlre 
natural colit1itio:is under which rain i;; dcposilctl, 
ant1 adducing certairr i~istailce.;as i!lustr::.i.iol~s,fro~ir 
nature, of the co~iclitio~isuncler mllicli tlic le:itlii~# 
scientific iilcteorologisis of tlie tlag tell as that rail1 
is formeti. IIc says. -

" if we e:in get a Inensure 01' tllcse l o i ~ s ~ r v c d ]ilfYcclr, i t  \i.ill 
serve as  il guide iit rstimnting \\ 1121\r.ouli; be rcqt~ircdto malie 
r:iin. A t  Sydney tllc average relative ituroiility is  ,:3, iinil nt 
\Vindaor it is rzlther 1c.s; a l ~ dwe 11;ive,just Icnrtred ti~:tt such 
atmospherc lifled from TJ7indsor to Curn~,jong,1,800l'cct, clcpos-
its GO pe r  ccnt inore min.  If wc corrld tualic i t  rise iig over 
Sydney 1,900fi'ct, rr7c might fair lycspcct  to get (ill pcr  ccnt mora 
rain. S o w ,  n \vall btiilt 1,800 feet liigh, :ii~clof cu~loidcrable 
lengtlr, no that  a \iinil woui(l not clividc and go roniid i t ,  hut  yo 
over, would 11a-bethe dcaired e!l'ect; i.e., to lift the air  :inil caiibe 
rail1 : but  art). thing tlrat woiild ilo Illis \rijiild serve ti]? ])iirposc, 
and i t  ma). bi. done b y  fire; but oS couvae tllo file tirtiar li;~\-etile 
cflkci of liftiriy tlie iitmosphcrc up. It xi l i  rot (lo fbr the procl-
u c t ~of the fir? to rinc tip s1o1.l)-, l l i i s i i !~ itti ti t l i ~;lit', nliil ~n:il<-
iug rt drier ant.l~cyiisc. Tfit is to l l i i ~ rlit(, cil'ect oEa \ipsil,- that 
is, tn:rI<ing tlrc n.lioic of tlie air pni:>iiiyc11t.r ri.e u p  1,SUO Sect, -
i t  mtlai, act as a n  <:splo~ion\rolll~lclo, .iuddcnly, or by;^ eor1rt:int 
uprun11 of .bucii ~-ii~!?noctllat it ~voaiclrise u p  1,800 Sc,ct. Tlic 
f i~ rcenecessary to do this is  c;rsjly cotilllrrted, aild we  can in tllis 
way gut 21, monex valite fol. thc \vork to  be dot~e.  A t  Sydnoy tl;c 
average velocity of tlic wind i i  11 miles pe r  hour ;  :ind irli the air  
pa~bir igox-cr i s  to be lifted, alid tlrc -n-ciglrt of it on the surf:ice 
i s ,  any, 145 11oullds 011 llle square illell, nird 134 ponnils tit 1,800 
EL,& high. A t  least, fit? [bur pii,?ent ~~nrpof ie ,  aretllc~arfigt;ws 

drtcen nu overturn in l11cunntabie cquilibrililli of the a l i ~ i i w ~ ~ l ~ e r c ,tlli.rcf<>i.r,-

stiflicicntiy csnct. '1'1 c :Iv~,r;r:.i,neigiii to b!, liiie,l, thi~reforo,I -

14 p o i i ~ ~ d a0x1 tllc +qu;ire i111.1:. 'I'ile tire nus st Ib:iri: t!lc iami' 
Icttgtl~as tile prol~osed-\v;il!,fur the same reason, aii<l:I, brc:i(ilh 
eriu'~l to the fo r~va idrnotion n f t l ~ eair  in i1 fiivcn ii;ne. TVi: 1i:ivc 
tlrut~eihrsto lift a ~veiglltoC 14 poanlii oii Llic srlitarc irtclr ovc>t 
:La~it i ; icco f  1,000 f'cct by  10  111i1es(>Z,800li 'c t) , nnil raihe it 01) 
1.S00 Sc1.t evc3~.yti!il~utc. 'Uo do tlris \re rvili assoltie tirat con: is 
etnpli~yt~d,:ind t!l:?t. as i t  is I>iirntin tlro xir, the r~.hol:,of its 11v:tl 
\ \ i l l  Ire ciSectiri-. l'lre mrchntticnl eilriiv:llcnt of :rood co;il is 
1.4,UUO,UCOf ~ o t - ~ o ~ i h i l sfor ci>.cli ponrtri of roni l i re~l .  \Ire li;r\-c,, 

8,800,~O:Itolls iii a diig, o r  ilearly 0,000,000 tons uf coil1 ~ F I 'day,  
to iticrcarc tho ~.aiuf;ill60 1x.r cctlt, at n cost, nt 10s.pcr toil, ot 
'.4.~oo,oon. 

" Of coursil illis is oltly a tlicoreticai i,sprri~iicttt,;iud ig t~ i~rc t .  
all the 1re;lt lost 1iy r;riliation and imperfect cotnbostiotr; but i t .  
scrrca to  gir(. some itlea ol' mlt;it is tlcccssnry to ills?i~rbthc 
course of nxtilrr, and ,  1thinli, slro\\,s lio\r. utterl).futilc any such 
attcnlpt \vould 11c,cve t~near tl1<8s u ; ~ ,~ v h e r etire ; i i~ 'ia rnoiht." 

I t  wo~tltlscem uiireason:tblc, hir. Itussell cuiiclaclcs, 
to Iio:le for (lie eco~lolriicalprorlnctioii of rain under 
ordii]a;y circumstances; allcl onr orlly cilaslce would 
be to tnlic advantage of a time n,lien the atmosphere 
is in t l ie.coi~~lit ion unstable orc~~llect eilnilibriurn, 
wlierl a colil currelit overlies n n-nrm one. If under 
tlleae conditions \rre coulil set tlie Tvarill ctlrrent 11101.-
i ~ i pup~vards,and once fio~viligillto the colt1 on^, a 
con,irlerable qu:r.ritity oi' i.:iir~iniglit Pali: but tlli?, 
Pavornl~lecontlitioil scldonl exists i l l  ilature. 

MH. 11'. I{', D x s s r  si: l i : ~  publisl~ci!3n ill-r ecc~~ t ly  
rcstigation of t.lle rotation of c~rtai11spots 011 J11;jitel 
~vl l ic l~confil.:ns in :ircmarlial~lcdegree n theory a1 
really prol)ountietl that this planet reser~ihlest l ~ cSIUI 

in iiot oiily rot:llir!g in tliffcrent tilncs in dificreilt 
lnti(ndes, but in llavilig tile period of rotation of i l i  
e1~1lntori:rlregioii s l ~ o r t ~ rtllall that of r.cgioris in miti.. 
d!(a 1;~t i tu~l i~ .  forrnetiFrorn flie red spot wl~iclll ~ n s  s c ~  

conspicnous ail object oil tlii: lilsnet for i~earlyfi\.t? 

years, the followiiiq rotntiou~l)criotls :Ire i>l)tniiictl :rr 
cliffereilt ti~iies:-

! ! it. 9,'. .\. 
1880, 8ept. !?-1891,SI;~rcli17 . . . . 413 9 5 5  :iS.ii 
1 8 8 3 ,  J u l y  8-ISSL' ,  blareti 30 . . . . 640 1 9 53 3s." 
1882, drily ?U-1St1.3, X a y  ,1. . . . , 674 1 99 

55 ;j$1,1 
1883, Aug.  %3-1833, 1)ec. o . . . . i 251 , 25 3S.E 

I 

A gradncll leiigtlicrli~~yof tlie ljcriod is thus iricli.. 
cated. 011tile otlrer Ilaiici, fro111a wl~itespot 1ii1:i!. 

t l ~ ceririatoi' tlie follotvii~gtini(?sarc obtained :-
-.---.-- ~ - - ~ . - ~  -- . 

1880, Oct. 20-1Sdl. $opt. 30 
1 S t Y - 1 2 
186%:Dee. 23-1SS3, Xov. 23 

I A. ? I L  x. . . . . 1 822 !! 50 6.5 . . . . 1 l , O !  $1 50 8.h 
. . . . i N23 9 Bu 11.d 



V e  tli11s liarc l,lle 11;arircloxical result l.1iaL llic rota- 
i,ion period is more iliix~i live mii1llt.e~ less at  tlie eclua- 
tor than in tlie latilude of the red spot. Tlio effect 
of tlie n~otioii of rnatter fro111 oue p u t  of tile planet 
L o  the otlier ~ x ~ o ~ ~ l d  be to ilialie tlic actual tirile of yo- 
t:tt,ion longer as we apl)roacli 1.11~: ec;!rator. The 013- 
posite effect i~oticed in tlie tiriles of rotatioil of spots 
suggests tlie posqibility tli:~t tlie latler ]nay be en-
d o ~ ~ c dwith n lnotion of 11lt:ii. own ;purl;aliing, porliaps, 
of the iiatnre of cyclo~~c~s  tlio e;irtll'z .;rirface. o i i  

RED SICIRS il CENTURY AGO. 

1T'ESTITILE t,o suggest that recent p l ienolne~~:~ are a 
re-appearance of those of 1783. I t  will therefore hc 
interesting to give a sketch of the phenomei~a of 
ITS::, in order to ascertairi their similarit,ics arid differ- 
ences. 

111 !he spring of 178:: one of tlie greatesl. cri~pl,ions 
of Sl~aytnr Joknl in Icelixi~tl resultetl in the largest 
lava-streams erer observed, ten miles long, five miles 
~vitle, and a huriclred feet deep. Obviously, great 
quantities of asli must also have been thromn up. 

Towards &lie end of Mag, hiihen~.auci~(dust-liaze) 
was remarlic~tl first on the western coast of Europe. 
It was so thiclr as to render tlie suri invisible on tlic 
Ilorizon, and even at  mid-tiay it mas only a red inclis- 
tinct dislr. I t  was first r~oticerl, Jiay 20, at  Copeu- 
hagen, then in Englancl, or1 .July C, :and 7 ill France, 
arid rapidly spread over E~lrope,  nortlierii Africa, ariil 
t3asterrl Asia. Neither rain, lieat, nor cold dispelled 
i t ;  anti, having reaclietl a rllaximum at tlie end of 
July, it renlained visible till Sept. 26, 1783, at  Coperl- 
iiagen, tliils lasting four months. 

Tliere are 11rlnlerorl.s instances of ~olcnnic  as11 hei~ig 
carried T-ery great tiistances. Tlie (lust froin Cosc- 
guiria in Central illrlerica was carrietl a. liundretl aricl 
sevent,y miles, lonrards Janiaicn, ariil w:ts so tlei~se 
there as to clarlren the sky. IIeilce ~rletcioi~ologists 
eoncinded tliat tlle J L ~ ~ J L ~ ~ L T C C U C ? ~ ,of 1583 was dnc to 
dnst from Shaptar J o l i ~ ~ l .  

The similarity of the 1793 pilenomenon ~v i th  tlie 
present seems to me extraordinary. The friglitful 
volcanic explosion of Iiralratoa in the Snnda Straits, 
which b c g a ~ ~  on Ang. 26, 1833, supplies, as did Shaptar 
.Jokul, tlie material. The splendid redi~ess at  sunrise 
and sunset was first reported from India;  aricl it will 
be an  interesting inqi~iry to study the spreading of 
the phenomenon, as was done in  1793. 

I t  was first seen ill Japan at the end of Artgilst, 
hut only reached Ger~nany in Norember; and, from 
the clates of tlie varions records, it seems evident tlmt 
the as11 was thrown into the upper regions of tlie 
atmosphere in the tropics. Tlie extraordinary dnra- 
tiori corresponds with that of 1783, and is lo be es- 
plained by the fineness of the dnst. 

Tlle differences are, that in our country tlle obscu- 
ration of the sun 'is less than in 17S3, which would 
accord with tlie greater proximity of Icclantl than 
Java.  

I t  seems probable that rain ant1 snov- may bring 
sonic of the tinst to the e:~rtl~.  I have therefore es-

anlined llie residue of llie rain-gauges fioi11 the 1st 
of Deceiiiber, bat  thus f;ii witllout any positive re-
sults. 1Ienc:e I infer that  the dust is at present too 
liigll for it t,o be brougllt down: it is therefore rnost 
necessary that  snch observations be ~ n a d e  in many 
places. 

Tliese vie~vs ]lave been advocalrd l ~ y  Locl~yer, who, 
Illrough spectroscopic research, has boen led to tlie 
same conclnsion. 

Before, Iiomevcr, a f ind decision upon one or 
allother h>-l)otliesis can be given, i t  r i l l  be necessary 
t,o collcct observatiolis, ~.rsem.chcs, and inrestigations, 
frorn as rriany point8 of the earth's surface as possible, 
which will iloilbtlcss 1)e done in meteorological jour- 
nals. G. I<ARSTEN. 

T<icl. 
~ --

BROT~,'L\'B il~WUEfINl<R'S  VOrCE. SOLVG 
A N D  SPEECH.  

A practical guide ,for s i n q ~ r s  and spen7ce~s; porn  the 
combined ,*iezoo f  vocal surgeon and voice-trainer. 
By  Dr. LENSOX BROWSE BEHNICE.and E ~ Z I L  
New Yorli, G. P. Ptbtnam's Sons, 1851. 322 p., 
illastr. So. 

A c,inl:vcr, perusal of this work must estxb- 
liih tllc con\iction in the niilid of the reader, 
that thc atrthors thoroughly understand their 
sabjcct. I n  reference to J oice-formation, many 
hitherto obscure points are made clear, a i d  
mail\ hitherto iloublful points are settled, 
on p11~-siologic:~l,snil therefore indisputable, 
gioumtls. Tllus, the d i s t i i~c t io~~ i  between the 
\ nrio~is' registers ' of voice are 1)roved to be 
tlue to demonstruble differences in tile adjuit- 
incnts of the ' voice-bos ' niitl tlic vocal liga- 
ments. A great den1 of information is coin- 
ll~nllicntccl011 thc subject of voice-cnltivation, 
:~nd the pre~,ention a11d tre:tt~nent of the 
ailments of .voice-llscrs.' T l ~ e  precepts in 
regaicl to h.\-gicnica liabits for singers and 
speakers, tlieir cliet. and their clothing, so as 
to secure unrestricted freeclom fbr the chest 
and the nbiloinen, are both judicious and 
impoltailt. ilhout one-half of the book is 
talien up r i t h  the single subject of respiration. 
Tile 1,rol)er riianngetnent of the breath i.; 
shown to be a mattel; of the highest possible 
value to sii~gers and speakers. The conclti-
sions arrived at, in reference to the healthf~ll 
:111d efl?cient use of the lungs, commend them- 
selves as tliororighly soui~rl and practical ; but 
cotltlcnsatiori in the treatment of the sal~ject 
mould hnve been a grcxt improvement, as the 
sanic principles are again and again repeated 
nnclcr different heacls. 

Thc use of the laryi~goscope is recominended 
inore tllan nil1 be thought generally advisable, 
so far as practical results are concerned ; but 
the aathors have hanrlled this instrument to 


