
ent:  tlie liquid is capable of clissolving solids wliich 
are insoluble in the vapor. The latter fact is proved 
by the experiments of FIannay ancl Hogartli (Proc.  
roy .  soc., Oct., 1S79), and also by similar experiments 
of Dr. Ramsay. A small piecc' of potassium ioclide 
was placed in the lower part of the experimental tnbe, 
which was partly fillecl with a~~l iydrons  Thealcollol. 
upper part of the tnbe mas free ft.om alcohol, but its 
sides mere corerecl with a film of crystalline potassiom 
iodide. When the tnbe Ivas heated and the rnelliscus 
disappeared, the salt in tlie lower part of the tube mas 
clissolved, while that in the upper. part remaillet1 un- 
changed. Similar observations nere  niade on eosine. 

Dr. Ramsay's secoritl paper contnilis the isotliermal 
lines for benzine, ether., ant1 a nlixt,nve of benzine 
and ether, below arid above tlie critical ternperatares. 
The apparatus used reseinbletl that  of A.ndrem-s. 
The rnost re~narkable feature of these lines is, that, 
below the critical te~nperatorc for benzine, there 
appears to be a tliminution of pressnre correspoiltlingr 
to a dirninntion of vol~une, iinuicdiately before corn-
plete co~~ilensation t i~kcs place. This plienomcnon 
appears rery slightly in a nlixt~ire of beilzi~ie and 
ether, but is not apparent in elher alotle. I t  has 
bee11 sug~ested  by James Tlioirlson ( P ~ o c .  Y O U ,  soc., 
1871) that the isotlierinals for ail gases might have 
sotnewhnt this forni below the critical tempcrat11r.e. 
Ilr. Ramsay cxplains the fact by supposing that the 
molecules, when t11e gas lias been compressed to a 
certain estent, begill to exert nintual attraction and 
relieve tile pressure. The fact may be connected 
wit11 the observed phenotrienoi~ t11at the iueniscils of 
beriziue relnairls easily ilistiriguishable until it van- 
ishes, mlieroas the nieniscus of ether soon beconlcs 
hazy. A t  the part of tlie isothermal nndcr con~icl- 
eralion the substance is evidently in a coriiiitiou of 
nilstable eqnilibrinrn, and it is tlifficult to see how 
this part of the curve could have been detected exper- 
imentally. 

The critical temperatnre and pressure of a niix-
tare of benzine ancl ether were fonntl to be not far 

That mixture is, physically spealtilrg, homoqeneous 
in the same seiise as a mixtwe of oxygen and llyclro- 
gen gases may be ternird hoinogeneor~s." 

C. E. PES~OSE,  

COLOIZED S R I E S  A PTEE Ah1 ERUPTION 
OF COTOPAXI.' 

TIIE remarliable sunsets which have been recently 
witnessed upo11 several occasions ha~ ,e  brouglit to rny 
recollection the still more remarkable effects wliich I 
witnessed in lSS0 in South America, during an erup- 
tion of Cotopasi; and a perusal of your highly inter- 
esting letter in the Tin~esof the 8th inst. has caused 
me to turn to nly notes, with the result of fincling 
that in several points they appear to have some bear- 
ing upon the matter which you have brouglit before 
tlie pnbiic. 

On July  3, ISSO, I vas  engaged in an ascent of Chirii- 
borazo, ancl w:ts encamped oil its western side a t  15,-
800 feet abovc tlie sea. Tlie nlorriing mas fine, ancl all 
the surroundillg conntl,y was free from mist. Before 
sunrise we saw to olir llortli the great peak of Illiniza, 
and tnenty nliles to its east, the greater cone of Coto- 
pasi;  both without a clout1 aroliil~l them, and the  
latter without ally snlolie issuing frorn its crater, -a 
iuost uill~sual circ~un~stance: incleetl, this mas the  
o i~lyoccasion on ml~ich we noticed the crater free frorn 
smolte during tlie mliole of our stay in Ecuador. 
Cotopasi, it s l~o i~ ld  be said, lies about forly-fire miles 
south of the equator, aud was distant from us sixty-
five rniles. 

We lint1 lcft our carnp, arid had proceeded several 
hundred feet np~rards,  beiilg t,hen lnore tlian 16,000 
feet above the sea, when we observcd the coinmence- 
rrlent of an eruption of Cotopaxi. zit j.45 A.M. a col- 
unin of smolre of inky b1;~clcr~ess began to risefronl t he  
cmter. I t  ~veiit up straight in the air, rapidly curling, 
17-itli prodigious velocity, and in less than a mirinte 
had rise11 20,000 feet above the rim of t,lie cmter. I 

rerno~ecl froin the lnean of the cl,itical t e ~ n ~ ~ e r a t n r e s  had ascended Cotopasi some inonths earlier, and had 
and pressures of tlie compoIientn. 

No direct c:xperirneiits have yet b(>ei~  ruatle to ascer- 
tain mhcthcr 11cat is cvolred wlieti a gas is convertetl 
into liquid by pressure at above its tenii)erat~~rea 
critic:~l tempeiatlire. Mr. Jail i i~i  conclndes th:lt nt 
and beyond the critical point tlieri: is no 1att:nt licat. 
This conclasion, hornever. does not seem l~r.ob;rble; 
since the molecular constitution of a liquid ancl its 
vapor are probably different, evon ahore the critical 
temperature. 

The conclusions which Hamsay draws from liis 
experiments are sum~ned ul? as follo~rs :-
" lo.A gas may be defiried as a body whose niole- 

cules are composeel of a small nnmber of aloins. 
"2O. A liclnid may be regarded as formed of ng-

gregates of gaseous molecules, forming a rriore coin- 
plex molecule. 

":3O. Above the critical point, the matter nlay coil- 
sist mholly of gas if a snficient volume be allo~ved, 
wholly of liqnicl if tlie volume be sufficieritlg dimirl- 
ished, or of amixture of both a.t intermediate volumes. 

found tliat its lieigllt vas 19,600 feet. JVe knew that  
me sanr froiri our stnl.ion tlie upller 10,000 feet of the 
volcano^ ant1 1 esti~natetl tlie Iieight of llte colrunn of 
snioke a t  cloublc tlie l i~ ig l i t  of the portion seen of t he  
mouiitairi. The to13 of tlie coiturr~~\vas therefore 
nearly 40,000 feet above the sea. :It tliat e l e~a t ion  i t  
eiicouiiterecl a ponerful wind blowing froni the east, 
a t~t lmas rapiclly borile for twenty irliles to\var&s the 
Pacific, seeming to spread very slightly, a~icl remaining 
of inky blaclcness, l?resciiting the appearance of a 
gigailtic iiivcrteil L_. drawn upon an per-otl~er~vise 
fectly clear sky. I t  mas then cauglit by a wind blom- 
ing froin tlie north, and mas borne tomarits us, and 
appeared to spre:tcl rapidly in all directions. As this 
cloucl cnnie nearer and nearer, so, of coiuse, it seemed 
to rise liiglier and higher in the slcy, althongh i t  mas 
actually descei~ding. Several liours passed I~cfore the 
as11 conn~ienced to intervene between tlie sun and 
oruselres; and, when it (lid so, we witnessed effects 
which sitnply amazed ns. We saw a green son, and 

1 From Nat?ive,Ucc. 27. A letter sent to Mr. Norman Locliyer. 
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such a green as n-e ha re  never, either before or since, 
seen in the heavens. We saw patclies or smears of 
something like verdigris-green ill the sky; and they 
cllanged to equally extreme blood-recls, or to coarse 
brick-clnst reds, a ~ i d  they in a n  instant passecl to tlie 
color of tarnished copper or shining brass. Had we 
not known tliat these effects were clue to  tlie passage 
of tile ash, we might well ha^-e been fillecl ~v i th  dread 
instead of amazement; for no words can convey the  
faintest idea of the impressive appearance of these 
strange colors in the sky, seen one minute and gone 
tlie next, resembling nothing to which they can be 
properly con~pared, and siirpassing in vivid iritensity 
the mildest effects of the most gorgeous aurisets. 

The ash conimenced to pass overl~eacl a t  about mid- 
day. I t  had travelled (inclurlir~g its detour to the 
west) eigl~ty-fi1;e miles i11 a little more than six hours. 
At  1.30 it com~nenced to fall on t l ~ e  summit of Chim- 
borazo, and. before we began to descend, it caused tlie 
snowy summit to look like a plougl~ed field. Tlie as11 
was extraordi~iarily fine, as yon will perceive by tlie 
sample I send you. I t  filled our eyes and npstrils, 
rendered eating ancl drinking impossible, and reduced 
us to breathing through liandliercliiefs. I t  penetrated 
everywllere, got into tlie xvorliing-parts of instrurnerits 
and into loclced boxes. Tlie barometer e~nployed on 
the sunimit was coateJ ~ v i t h  it, and so remains until 
this day. That  ~ ~ h i c l i  ssed beyond u s  mnst have 
been finer still. I t  travelled far to our south, and 
also fell heavily upon sliips on the Pacific. I firid that 
tlie finer particles do not weigh the twerity-five thon- 
sandth part of a grain, anil the finest atorns are lighter 
still. Hy the time we returned to onr encampment, 
the grosser particles liad fallen below our level, arid 
were settling dolvn irito tlie valley of tlie C:liinibo, 
tlie bottoni of ~ ~ l i i c l i  x a s  7,000 feet beneath ns, cans- 
in$ it to appear as if filled with t l~ i ck  srriolie. The 
finer ones n-ere still floati~ig in tlie air, like a light fog, 
and so continued until niglit closed in. 

I n  conclusion, I ~yould say t l ~ n t  the terms wllicli I 
have en~ployed to des ig~~nte  the color's which were 
seen are botlt inadeqltate arid inexact. The most 
striking features of the colors wliicli were displayed 
were tlieir extraordinary strengtli, their extreme 
coarseness, aud their dissimilarity from any tints or 
tones ever seen in the sky. even (luring sunrises and 
sunsets of exceptional brilliancy. They n-ere unililre 
colors for which there are recognized terms. They 
commenced to he seen ~vlien the  asli began to pass 
between the sun  a ~ r d  ourselves, and were not seen 
previously. The changes from one 11ue t,o another, to 
wliicli I have alluded, had obvious co~inection IT-ith 
the varying densities of the clouds of ash that passed ; 
which, ~ v h e ~ i  they approached us, spread irregularly, 
and were so:iietimes thick and so~iletimes light. No 
colors were seen after the clouds of asli passed over-
head and surrounded us on all sides. 

I photographed my party on tlie summit of Cliim- 
borazo wliilst tlie ash was co~~imencing to fall, black- 
ening the snow-furrows; and, altliongli tlie negative 
is :ls bad as might be expected, it forms an  interest- 
ing souvenir of a remarBablc occasion. 

EDWABDWHI~MPER. 

M O D E R N  P H Y S I O L O G I C A L  LABORATO-
RIES: W H A T  T H E Y  A R E  A N D  W H Y  
T H E Y  ARE.'--11. 

WE have seen that  Haller laid the fonnclation of the 
linowledge that tlie body of one of the higher animals 
n-as essentially an aggregation of many organs, each 
having a sort of life of its own, and in health co- 
operating harmoniously with others for the common 
good. I n  tile early part of this century, before sci- 
entific tllought liad freed itself from mediaeval guid- 
ance, this doctrine sometimes took fantastic forms. 
For example: a school arose which taught that  each 
orgall represented some one of the lower animals. 
DuBois-Reymond relates that in IS38 he  took don-n 
these notes at  tile lectures of the professor of anthro- 
pology :-

"Each organ of the humall body answers to a definite animal, 
is an ;,nimal. For example, the freely movable, moist, a11d slip- 
pery tongue is n enttleiish. Thehonc of t l ~ c  tongue is  attached 
to no other bone in tile skeleton; but the euttlcfiih has o111.v one 
bone, and conseclue11t1.v this houe is attache11 to uo other. It fol- 
lows that the tongue is a cuttleiish." 

liomerer, wliile Professor Steffens arld his fellow- 
transcendentalists were theorizing about organs, oth- 
ers Tvere at  workstudying tlieir structnre; and a great 
step forward was made in tlie first year of our c e n t ~ ~ r y  
by the publication of Eicliat's 'Anatornie g611Crale.' 
13ichat slio\ved that  the organs of tlie body wcre not 
the ultimate living units, but were made up of a liuni- 
her of different iriterwoveri textures, or lisaues, each 
having vital properties of its own. This discovery 
paved tlie way for Sclimanli and Schleiden, wlio laid 
the foundation of tlie cell-theory, and sliowed, that, in 
fnridamental structure, animals and plants are alike, 
tlie tissues of each being essentially made up of ag- 
gregates of niore or less modified nlicroscopic living 
uuits called cells. Our ow11 g e ~ ~ e r a t i o ~ i  lias seen the 
conipletion of tliis doctrine by the de~noristrati~jn tliat 
tlie essential constituent of the cell is a pcculiar form 
of matter named protoplasm, a11d that all tlie essen- 
tial phenomena of life can be ~lianifested by micro- 
scopic l u~nps  of this material; that they can more, 
feed, assimilate, grow, and multiply; and still fur- 
ther, tliat, wherever we find ally characteristic vital 
activity, we find some ~ a r i e t y  of protoplasm. Physi-
ology thus became reduced, i ~ i  its niost general terms, 
lo a study of the faculties of ~~rotqplasm;  and nior- 
pl~ology, to a study of the fo rn l~~%l i i c l~  units or ag- 
gregates of units of protoplasm, or tlieir products, 
niigllt assrtme. Tlie isolation of botany, zo6logy, and 
physiology, which was tlireateried tlirough the in- 
creased divisiou of labor, brought about by increase 
of linowledge, necessitating a limitation of special 
study to sollie one field of biology, Tvas averted; and 
tlie reason was given for that pri~iciple which Tve have 
always insisted upon liere, -that beginners shall be 
taught the broad general laws of living matter before 
they are permitted to engage in the special study of 
one department of biology. 

If I be asked, what have biological science in gen- 
eral, aud pliysiology in particular, done for mankind 
1 Concluded from No. 50. Addrcss by Dr. H. Kewell Martin. 


