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change of position in space cf the centre of gravity of the 
atom, and the other the chailge of fonn of the atom itself ; 
the first of these is known as  free path motioi~,  and the 
second a s  heat. T h e  eviclence for this may be briefly 
given. 

First-It is certain that a lieaticl body loses its heat by 
radiation, that is, it imparts i t sn~ot ion to the ether which 
transmits it in every direction as  unclulations 11a1,ing cer- 
tain wave lengths and amplitudes. Second-It is cer- 
tain that the energy of such u r ~ d u l a t i o ~ ~ s  depends upon 
the amplitude of such untlulati~ns,  and if the am-
plitude of the unclulation was ~neasuretl by the free path 
of the atom, r!~en the radiant energy of the atom rvoulcl 
vary as  its free path, or in other wortls the rarer a gas is 
the greater its radiant energy. Now \\.hen the spectrum 
of a gas, say hydrogen, is examinetl, it is seen to be com- 
posetl of lines having definite wave lengths, ant1 wave 
length is dependent solel~r upon the rate ot vibration. If 
this rate depentled upon the nuniher of impacts yer zecond 
of the atoms or molecules of a gas, then these atoms wouitl 
need to be aiways at  exactly the same distance apart autl 
the velocity of free path motion invariable, n-hich condi- 
tions are physicaily ~mpossible among free atoms, other- 
wise the spectrum \v? should obtain ~ ~ o u l d  11e a continu- 
ous spectrum such as  solicl incandescelit boclies give. 
But the spectrum of hydrogen for a given temperature is 
the same \L-htther the gas be at  urdiilary pressure or very 
rare. This necejsitates t5e conclusioi~ that the heated 
atom ~vhich is thus radiating energy is vibrating cjuite in- 
dependent of its l~ositioil in space or of its free path 
mo~ion ,and the energy embodied in such vibratory nlotion 
is often spolten of as  zizter?tnl i3?zr?;gy. IVhen a swiftly 
moving bullet s'riltes a target, both t~ullet and targe: are 
heated ant1 oftentimes a flash of light may be seen at  the 
instant of impact. T h e  free path motion has been 
changed into atomic ~ihra i ions ,  n.hic1i a t  the first instant 
had a period capxhle of giving the sensation of light, but 
if the bullet be picltetl up at  once it inay not be uncom- 
fortably hot. Now i ~ n a g i ~ i e  atoms iu space urgecl by t ~ v o  
gravitation towards each other until they strilte each 
other;  each \\.ill be set ~ ib ra t ing ,  that is they will both 
be heated by impact, antl until they viere thus macle to 
vibrate they ivould ha\-:: no temperature at  a l l ;  their 
energy T\-ould be represenitd by their free path motion ; 
the  greater their distance apart, ~ ~ h e n  they began to ap- 
proach, the greater ~voultl be their velocity at  impact, and 
the period of vibration of each after inlpact would tle-
pend upon the character of the atoms ihe~nselr~es.  One 
might have such a periotl as to give out undulations that 
might affect the eyes ant1 \ve would say it was luminous 
\vh~le the other one might not, luinit~osity being depzn:!ent 
upon the rate of vibrat~on, ~ :o t  upon the energy oi vibra- 
tion or the amplitude. 

There are mall!. phenomena, that are familiar erlcugh, 
\vhich shorv that  lumiilosity does not tlepencl upon h'gh 
temperature. T h e  decaying stump that slli~les at  night, 
has a temperature not appreciably higher than surround- 
ing objects ; the swift m o \ - ~ i ~ g  molecules in a Cro31te.s tube, 
that spend their energy upon the \valls of the tub:, cause 
the latter to glow, and the ~l~olecules  themselves shine as  
they niove in their long, free paths, but the tube is not un- 
colllfortably hot, much less v e ? y  hot. I t  is true that  by 
increasing the energy of the inoving atoms, the tube may 
be  niade red hot, but the point here is, that this is not es- 
sential for luminosity. 

If then, in the process of universe building, we start 
with dissociatetl atoms, without any temperatu~-e,-at ah-
solute zero, and let gravitation alone act  among them, the 
first motions will be free path motions, and there will be 
no silch thing as heat until atomic impact has begun ; the 
energy that was at  first represented solely by gravitation 
will n o ~ v  be  partly changed into heat ant1 radiation proper 
will begin, and the actual loss of energy to the in\-olvecl 
atom will be greater than what would be due solely to 
gravitative approacll ; there might be Iuininouslless with 

very little temperature, and one might speak of it as  "fire 
mist," and as  "glowing vapor," ant1 yet not threaten the 
" Law of Interaction of Forces." Neither does the Neb- 
ula Theory fall, if originally matter was not hot, but colcl. 

TUFTSCOLLEGE,~ I A S S .  
A.E.L)oLI:E.~R. 

Tc t h e  E d i t o ~  o f  " S C I E N C E : "  

I n  his communication to your excellent journal (T'ol. 
JI., p. I&), Mr. Larltin has rer.1- correclly stated the dis- 
crepancy \vhich is contained in the designation "fire-mist," 
as  applied to the initiatory stage of nrbular cosmogeny, 
the "Chaos" of La1:lace-sit zciiia ?/lirbci.' if the Nebular 
Hypothesis is a true representation of the history of our 
solar system (or all solar antl other systems, for that 
matter) then, certaiuly, hea t  coultl have been present only 
alter motion, ant1 very lively motion at  that, had been 
going oil for cjuite a ilumber of-well, let us say, 
b~ll ions of years, or pretty nearly that .  

As  soon a s  motion, z'. e., aggregation (antl rotationj 
had begun, then, 11y the impact of the more tlistant pol.- 
tions of matter on those nearer the centre of the solar 
nucleus, heat was protlucetl ecluivalei~t to the motion 
thus arres!ed. The  primordial " Chacs," therefcre, was 
cold and dark, i f  it ever tiitl exist at  all. 

Mr. Larkin, consequtntly, is correct : There zi a tlis-
crepancy ! 

Not so, Mr. LIorris, whose objection is stated, z'/c mice,  
by himself (Vol. iI . ,  No. q r )  in these words :  

"'I 'en~perature antl heat are very t1iffel.ent things." 
" I t  is one thing to contain heat ant1 a n ~ t h e r  thing to 

he in what \ve call a heated state." 
T o  prove this he mentions the gener:illy accepted facts 

"that a nlass of water at  32- conta~nsfar nlore heat than an 
equal nlass of ice at  the saine t empera tu r~  ; and a lllass of 
water gas, (steam ?) a i  213' contnins far niore heat than 
a n  equal inass of water at  that temperatul~e." 

The foregoing facts illustrate the phenonlenon of 
"latent hea t "  or heat not appreciable I I ~the thestnome- 
ter. Gut Z(ti'e/st h e n t  t k  / /o f  /telrf .' I t  is n n~isnomer that 
sl~oulcl have heen eradicated from scientific nomenclature 
long ago. The  heat which nleles a pountl of ice is em- 
ployed in fierfo)-~~zz'?c,o-a certain amount of . i ~ o r / :11y ovei--
C O N ~ Z ' ? ~ ~  of the solitl ice. Its subsequent the coheszoic 
litluid state is the result of this work of heat. This heat 
has disappeared, is no Inore heat ; exactly as the muscu- 
lar force of the locli-smith's arnl tlisappears (is latent) at  
night, because by eiglit hours of filing he has overcome the  
cohesion of a quantity of iron. TVe can not look for the 
work and the icrce spent on it at  the same time. 

T h e  greater mobility of the iic!uid ancl the tlimiuislied 
cohesion are  the equivalent of the  heat that has " become 
latent," i,e., disappeared, absolutely, utterly antl entirely, 
as  heat. In changing \vatel- back again into ice, from 
the liquid into the solitl state, the sanle amount of heat 
must be liberated, withclra\~n, or alloivecl to escapc, a s  
was necessary to melt it. 

Water, therefore, does not contain more iicat than ice 

at  3" 0.;it contains Inore nioi~ility, energy, potential~ty 

-in short, inore ?/~ofz'on,hut not motion oi the heat lc~nd. 


The same relations exist bet~veen water and steal11 at  

212 " F. Here the peculiar property of the gastous con- 
dition allo'ivs us to apprec~ale tile nature of the difference 
between water ancl steam ~ n u c h  more precisely than that 
betn-een Tvater and ice. "Latent heat " is here sinlply 
e.t$nnszbic, and as expansion IS the work of heat it is not 
heat. This we can prove by confining steam or any gas  
in a vessel-~vith a movable wall. If the gas just fills the 
receptacle and we no\v apply heat, a therniometer \\.ill 
show a rise of temperature in the interior of the vessel. 

As  soon as  the heat reaches a certain point, so that the 
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expansive for;e of the g a s  equals the  resistance hy tlie 
weight o r  f r~c t ion  of t h e  t n o v a h l ~  wall, tile latter will 
move and  our thermoni:ter, indicating the temperature in 
the interior of the  vessel, nil1 record (1: fald of fei~zjci,-
nfure,  i l e a l  has  " becoine latent," has disappeared, be- 
cause it hay done \vorl<, has mov:tl the  n-all. 

I t  is, thereforz, not in accor:latice with tlie facts, if  Mr.  
Morris s tates tha t  a thing may be in a heated state ant1 
yet not  contain heat .  No:- is it t ruc that  " a s  deiisity 
diminishes the  heat capacit!- increases." T h e  true state 
of things is evident from t h e  examples g;\eri. Since 
d iminut~on  of density is effe:tetl 11y l l tat ,  is the n-ork of 
heat, the g a s  thus expanded does not contain more, bu t  
less heat. T h e  attenuation, the change  of its s tate of 
cohesion, is the  action of a cei-tain a rnou~i t  of heat ,  and  
this heat  has  "become latent," lias i l isal~peared a s  heat, 
but  it nevertheless exists in t h e  eslianded g a s  a s  a greater  
range of mobility, a s  diminished t lens~ty.  011 contlensa-
tion tliis heat again I-eappears, i'. c. t h e  range of (nobility 
of t h e g a s  is diminisli:tl, aqd  t h e  nloti3n, potentiality, en- 
ergy or ivhatever nan,? Air. JIorris shoulti prefer to apply 
to this cn2Jsrr rficie>is, is transformeti into heat .  'l'his is, 
by the \I7ay, t h e  very pr-ocess that  is supposed to ha\-e 
l ~ e e n  going on  in the  1,aplace "Chaos,"  and ,  therefore, 
proves again t h e  discrepancy bet\veen the  principle o[  
the  conservation of energy and  the  assumption tha t  tlie 
l~riniortlial nebula ~ v a s  a " fire-mist," a s  li,Ir. Larltin has  
correctl! explained. 

As  to hir .  AIc~r i s '  csnception of t h e  action of gravita- 
tion, it seenls s:ill more erroce3us. T h i s  gentleman says: 
' I  T h e  earth must  iall to\\-artls the  I ~ o d y  wi!h t h e  same 
energy that  the botly displays in falling towartls t h e  
earth." No\v, the  t\vo fuaciarnental laws of gra.\-itation, 
a s  first cliscoveretl 11)- Newton a r e :  Attraction acts  in 
direct proportion to mass  a n d  in illdirect proportion to 
the  square of tlie distance. 

T h e  sta;eme~it  of hlr. hlorris, therefore, is absolutely 
false. 

Nor  is this all. Tile possibility t h a t  gravity can ac t  
lies in the  space given for the  fall of a bstiy rictetl upon.  
If, therefore, a body slioulti fall, it mus t  be  raisetl first to 

on, but  a t  present ~ v o u l d  h e g  to call the attention of 
!-our readers to two other tliscrepancies \\-hich exist be- 
t ~ v e e nthe pr~nc ip le  of the  coaserva t~on  of energy ant1 the  
Xebular  Hypothesis-assunling, for argument 's  salce, the  
truth of the  lat ter .  

T h e y  may be hest s tated i)y t\\-o c!nestions, to ~ v i t  : 
I .  \\-hat existed before "Chaos ,"  a n d  hen, was  

' I  Chaos " l ~ r o u g h t  about  ? 
2 .  ITo\\- long an.1 111. vrliat influence tlitl " Chaos " re-

main a t  rest, and \vli~ttcause actetl on i: to  force it into 
formative action ? 

I have never 11:eii able to get  a s , ~ t i s h c t o r y  anslyer to 
these cluestions, nor have I bee11 successlul in answering 
them myself. They  seeill to con\-ey the  impression tha t  
a niost g la r i r~g  i i i s c r e p a ~ ~ c y  \\,it11 " co~lservation of 
energy " exists in this  matter ,  of mhich ever>- reader may 
become convlncetl 011 mature reilection. 

a l l o ~ r  it space in which to iall. Ti' by some force ~ o o  
pountls a re  raiseti to the  height of one foot, this  body, if 
unsupportetl,  ~v i l l  hy i ts  fall develop t h e  vei-y s a m e  force 
a s  w a s  en,plo!-ed to  raise it prt\-iouslj-, viz.: zoo foot-
pountls. I n  striking on some resistance, say t h e  surface 
of t h e  earth,  it will tievelop a n  amount  of heat, ecjuiva- 
lent to its rneclia~iical force I G O  foot-pounds = ICO ca-
l o r i c ~or  (small) 1ie:it units, hIr. l l o r ~ i s  ignores the  ele- 
ment  of space, in so far a s  it 111ust always have l ~ e e n  
previously furnished, li,e sal-s : 

" T l i e  motion tha t  exists in a falling body w a s  not  cre- 
ated for the  pu].pose, 1t existed in the  falling botly in 
some other form ant1 lias siniply been transformed, not  
createtl." 

But  nobody ever contentletl thnt it w a s  created. T h e  
p x s i b i l ~ t y  of its fzill \\-as given to the  hotly by some ele- 
vatingforce, ant1 it is t h e  very same ibrc:: which, having 
existed a s  potentiality to fall, a s  long a s  t h e  botly \vas 
supl~ortet l ,  is transformed a sinto motion, into f a l l i ~ ~ g ,  
soon a s  tlie support  is witht ira~vn.  A n d  this  fall is 
therefore not  due  to ' , internal  forces"  bu t  to gravity 
and t h e  space furnished by prel-ious raising. 

B u t  is  the  tliscrrpai~cy laitl !)are by AIr. Larkin t h e  
only one existing in regarti to the Nehula~ .  IIypothesis? 
S a y ,  is this hypothesis realiy the  true history of t h e  
xvorld, and  of our planetary system in part 'cular  ? I s  it a s  
free from uncertainties nut1 a s  little a t  variance with ob- 
servetl facts, a s  an hypothesis, which lias fountl such 
ready credence and  such universal approval, shoi~lt l  Ile ? 

I believe it has no  claim to  such  co~itideilce a s  has  
been bestowed upon it, and  since I have gone  so  far, I 
]night  just a s  well s tate a few reasons for my co~iviction, 
which I a m  glad to say is shared, or ratlier also held, 
by one of our  first astronomers. T h i s  J shall d o  fc~rther  

For ,  in the  light of the ~ ~ r i n c ~ p l e  of t h e  conselvation of 
energy, motionless matter  is a n  im;)ossiI~ility, as it is to- 
tal:! inc~~nce ivnbleto om. unc1e1-staiitiing in e re ly  aspect. 
Again : !\Thy sliould attraction-if we suppose t11;lt it  was  
t lo r~nant\\bile the  primortlial ~ ~ e l ~ u l a  iori~iing-sud-was  
denly begin to a c t ?  W h a t  force, \vhat cause, instigated 
tliis action a t  a pal-ticulnr m o m e n t ?  

I t  has been saitl, and  truly, I tliinl;. t h i t  it is a very 
cheap a n d  easy Inalter to \\.rite u l ~ o n  the Xebular  Hypoth- 
esis. But  is it also a n  easj- t l i i i~g  to \vi.ite iyadiist this 
hypothesis? Froin the  Ixct t h a t  it is i.ni.ely clone, it 
would appear tliat it is not ; and yet here a r e  cloaens of  
Facts ant1 a r g u m e ~ ~ t s  to be 1)rsught a:;ni;ist it. of these 
I will only name the  more I:rominent onts ,  ~ ~ i t l i o u t  going 
into tletail : 

T h e  eccentricitj of all ~)lanetnrv all:! lunar orbits. 
T h e  various dediation; bf the  l ~ i a n e s  of all the  planetary 

and  lunar orhits fro111 each other .  
T h e  retro,:ratle motion of the moons of C r a n u s  ant1 of 

tliat of Yeptune.  
T h e  con~posit ion of the i.ings of 5atul.ri. 
Tlie  gl-eater L~elocity of revolution of the  innermost 

portions of the rings t11an that  of Sa turn ' s  surface. 
T h e  greater  velocity o l  revolution of the  inner moon 

of l I a r s  than that  of tile lat ter 's  s i~rface.  
T h e  i n ~ m e ~ l s e  of comets ant1 meteori tes;  their ~ iuml>er  

grea t  eccentricities ; the  co~isitlerable 11uml~:r tha t  11a1.e 
retrograde motion ; the  ahscnce ol  any ~ ~ l a n e t a ~ y  ne l~ula ,  
so-calletl, \vliicl~ woultl allow of heing iriterpreted a s  an 
initiatory s tage  of llie formalion of a solar s l s t e m .  

T h e  inultiple s tars ,  eic. 
T h e  elaboration ol  the \-at ious fircts n l ~ o v e  stated ant1 

several others:. \\~ciild far csceetl the  prop-r l i~i l i ts  of  this 
co1nmu1iica!icn-\vliic11 have, intleetl, been rather  ox-er-
steppetl alreatiy. I be al l~\vecl ,  ho \ \ -e~~er ,  may to a d d  
what  Prof.  Asap11 IInl! ,  to whom the  paper described in 
the ho t -note  Ivas s ~ ~ l ~ n i i t t e t l ,  Ivrote in rrply : 

" T o  m e  tlie Nebular H!-l?othtsis is n v ~ r y  cloubtlul t h i ~ l g .  
'The facts ) ou mention ;IT-ragainst it. T'oss~l~lyits sup- 
porters may fudge it so thnt  it will last a little longer, but  
~t is a l w a ~ s  u ~ l s r ~ f e  a bast t i  largely on lo rest on theor!-
our ignorrlnce, 

A s  niay be imagined, I was  very agreenl~ly surprised by 
this card ant1 askrtl l'lof. to ~ n a l t e  I-Iall's p e r ~ n ~ s s i o ~ i  use 
of it it1 case occasloli should cffer. T h i s  perinissio~i the  
excellent g ~ n t l e ~ n a n  to gi\-e ; his reasons for  first t lecl i~~etl  
so  tloing \Yere stntetl in t h e  fo l lo~vi~ lg  language : 

" Such c]uestions a s  the Xeliular 1-Iypothesis will only 
l ~ edecitieti by t h e  slow grot\ t h  of obserl-dtion aiitl knowl- 
edge and  not by the  opinion of  this man or that .  I have 
hut  little taiili in it. . . . ." 

After some furtlier exl~ostulat ion on my part ,  this per- 
mission n a s  kintlly given in a letter, w r l t t e ~ i  December 9, 
1879 Xot,  however, unril norv h a r e  I m x l e  ally use of 
-- -- - - ~ - .~ -. -

::: This I li;ive d o ~ t ein .I p q e r  publi~hrd~ntile Sovenlbcrmid Ilccember 
issues of the (hri,ir of t11r 1878,editeil Ily Dl.. 1ler1ir;ion Klein, at Cologne, 
Germany. 
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it, escept  to  refer to i t  it1 a g e n e r a l  way.:" I a m  glad tha t  
the  discussioll arisillp f r o ~ n  PIr. Larkill's letter has  fur- 

'2 

nished such  opportunity, ancl avail myself of it to give i t  
t o  ' I  SCIEKCE' '  for publication. GE1-i. ITT. RACHEL. 

SET\- April 11, 1881.Y O R T ~ ,  
-

i \ l ICROSCOPICAL N O T E S .  
Recent  investigations respecting t h e  pathological rela- 

tions of diphtheria, ancl t h e  discovery of a n~icrococcalor-
ganism in t h e  false membrane,  have made  it almost certain 
t h a t  t h e  ii-~orbid poison which gives rise to  the  disease is a 
parasitic organism. ;'I. Ta lamon now states tha t  h e  h a s  
succeeded in finding this  organism in eight cases. In  the  
condition of colnplete development they presented a char- 
acteristic mycelium ancl spores. T h e  former are tubes ~ v i t h  
partitions from t ~ o  into  five thousandths of a m i l l i ~ n e t r e  
length. T h e s e  under favorable circumstailces, elongate 
a n d  bifurcate, the  bifurcations being characteristic in con- 
sequence of their incurved branches, like the  sides of a lyre. 
I n  other conditioils the  iilycelia do not becolne elongated, 
al though they multiply so rapidly a s  to  cover tile surface 
of  t h e  cultivatecl liquid ; they remain short  ant1 assume 
irregular forms, and  give rise to numerous straight rods. 
T h e  spores a re  of two kinds, round or  oval, \vhich iilay 
be  termed the  spores of germination, and  rectangular 
spores or cor.idia. T h e  latter characterize the specirs. 
T h e y  form small rectangles of various sizes, their length 
being sometimes fifteen thousanclths of a millimetre. 
T h e y  may h e  isolated or uilited in festoons or  zigzag 
chains. A t  first holilogzneous they soon become filleti 
with small round granr!les, highly refracting, and of the  
size of orditiary inicrococci. T h e  roilrid o r  oval spores 
a re  those which by their elongation coilstitute t h e  mycel- 
ium. They  appear  a s  clear points, from three to  five 
thousandths of a nlillimetre in diameter, in the  midtile of 
a mass  of granular  material. 

Animals a n d  birds inoculated with these crganisms all 
died developing t h e  characteristic false memljrane. 

These  facts are very important, and  open up an en-
tirely new fieid of investigation, a n d  hI. Talamoil already 
hints tha t  he has  a clue a s  to  t h e  source from ~vll ich 
the  organism is derived in the  case of human infection. 
W e  trust  t h a t  those of our  subscribers wlio possess mic- 
roscopes will follo\\~ up t h e  researches of ill. Ta lamon,  
which ~ ~ r o m i s e  results of the  highest value to  science 

process so a s  to detect quantities even suialler than 
~-l,ooo,ooo. During the last four years he has applied this 
method to river, spring, and sea-water, as  well a s  to rain 
ancl snow. T h e  results obtained leave no doubt of the 
presence of a neutral body, more volatile than water, ancl 
yielding iodoform. l l e  t1iinl;s alcohol is  the liydro-car- 
burettecl body present in the atmosphere, indicated by the 
sesearclies of Boussingault and D e  Saussure. Soils rich 
in organic matter yield alcohol in such proportions that 
its essential properties may easily be verified. 

N i t ~ v  SI-N I O F  .\PI11 (:K\sEsF:.--F l l lb lS  ~ E S O I \ ~ - I ~ E N \ ' % O I X  
hIii4. Graebe and Bungetier have obtained desosy-benzoin 
by ca11si11g the chloride of plienyl-acetic acid to react upon 
benzol in presence of aluminium chloride. By the sanle 
reaction, naphtl~alin being substituted for benzol, they pro- 
duce benzyl-naphth~l-lceton. They then reduce with hy- 
driodic acid ant1 phosphorus at 150' to 16o', and pass the 
val~ors of the carbide thus obtained througli a red-hot tube, 
when 4 atoms 1-1are removed and clirysene remains. 

CERTAIN PHEKOAIE:YA OPTICSAND YISIOS.-M.01- oh. 
Tihve liicntions the fact that the tianie of a lamp appears 
brighter, and that a vertical shaft, a post, or nlast is seen 
more dist inc~ly rhrougl~ a vet-tical than througl~ a horizontal 
slit, whilst a house, a landscape, or the disk of the sun or 
moon is perceived more clcarly througli a liorizontal slit. 
H e  finds sinlilar dirferences in photographs according as 
tlie light passes from the object to the plate through a ver- 
tical or a liorizontal slit, anti ascribes the results to the ac- 
tion of difhsecl light. 

C ~ P A Lvarnish for mounting objects for the lnicroscr~pe 
has been suggested by ;\Is. Julien Derby of the Queltett 
Club,  who states that hIr. Van Heurclc, of Xntwerp, mlio 
first used it, has met success in mounting clia- witli ~ i ~ u c l l  
toms with that medium. This val.tiisli is used about tlie 
consistency of oil and should be of that brand 1triotr.n as 
" pale copal." It 11:is about the sanie refractive index as hal- 
sam, and is free iron1 bubbles. Drop the copal over the ob- 
ject and slightly heat over :I spirit lamp. In  some cascs a 
cover can be dispensed witli, as  it soon takes the consis- 
tency of :i~nber, and is hard enough to sustain wiping and -
brudling with a soft brush with impunity. 

~VII)ESIN(:O r  nebulous'rH11 RAI-s 01.' H~i)r \o~~%i\ ' . -TIie 
expnllsion of tlie spectral rags of 11)-drogen, noticed on in-
creasing the pressure of this gas in a Geissler tube, is still 
ascribed to the influence of the pressure, though Dr. Shus- 
ter, Secclii, and others have sho\vn that it is not possible to 
alter the oressure of a gas without at the same time affect- 
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a n d  to  humanity. ing tlie resistance of tile medium, and in consequence the 
teniperature of the sl~arl; wliich traverses it. C. E'ievez has 

NOTES, uodert;~lten to examine separately tlie infl~cence of the dif- 
ferent agents, temperature, pressule, direction of the cur- THEbi~a1bonate of sotla preparetl by the Solvay process 

contains froin two to three per cent. atnmonia, and is there- 
fore not suitable for phav~uaceutical use, and for certain 
technological purposes. 

A Novi:~, F E ~ R I C  HI-I)R.\TE.-.C. Graebe has received 
from the Baclen Aniline and Soda works a reddish crystal- 

rent, etc., which have been suygestcd as contributing to 
produce this phenomenon. I-Ie f i~lds that tlie widening of 
the hydrogen rays is correlative to the rise of temperatur?. 
W e  tilay affirni that the temperature of :i celestial body is 
higher than that of another i f  its hydrogen lays ar- broader. 

line s~tbstance deposited in cast-iron vessels in wllich pot- 
ash has been melted. It has the same coniposition as hema- 
t i t e  and i?.cerliire, but its s l~ecil ic  pravitr is onlv 2.01.. . . ~  - ,  , 2 -

CIILORISA.I.EII DT:RIVATIT-I,,Y treatingOF C l \ l l ~ . l ~ O l ~ . - ~ n  
carbxzol suspended i n  acetic acid w1t11 chlorine, the 
liquid turns blue, yellowish, greenish, and, lastly, red. If 
the reaction is then interrupted the product is trichlol-o- 
carbazol in white needles, melting at IS^ '. II the process 
is continued for ten or t<-felve hours, hexac l~ loro-carbad  is 

fusible at zzj2.-1'7. I<NECHT. 

PRESENCE,O F  !~I.COJ-IOL I K  TIIE SOIL,THE WATERAN11 
TJIE ATIIOSI'IIERE.--X. hluntz has previously shown that it 
is possible to detect escecdingly slight traces of alcol~ol by 
convertilig it into iodoform. O n  concentrating the :~lcoliol 
in a small volume of water by means of fractionated distil-
Iation, and tising the microscope to v e ~ i f y  the presence of 
iodoform, he was able to recognize with case I-joo,oooth of 
:~ l rohol  mixed with water. H e  has since improved the-..~ 
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paper  oil " T h e A l c t u a l  F igure  of t h e  Earth." 1 

RISCIPROC:IL~)ISPL.~CISAIJ%S?'S I~I . I IR:~cJus . - -TI I~01; TIIE 
action of the hydracids up011 the salts lornied by the halo- 
sens  is in reneral tlie inverse of that of the elelnetlts tliem- 
selves. ~ i ' l u shydriodic acid expels Iiydrochloric acid iron1 
the metalic chlorides and hydrobromic acid froill (lie brorn- 
ides, whilst hydrobromic acid also liberatcs IIJ-drochloric 
acid from tlie clilorides. The  cllloridcs in general are de- 
conlposed by hydrobroniic acid, atid this decomposition 
preponderates according to the tliermic value of  the princi- 
pal action. Uut the bromides may also be decomposed, 
though lass readilv, bv 11.i-drocliloric acid. This inverse 
act iol  previously point& out  by &I.I-lautefe~~illein the salts 
o i  silver at a red heat, a n ~ l  by the author in the moist \rray, 
11as lately been observed aiiem by hl. Potilizine, but  it is in 
c o  way contrary to tliernio-cliemical principles. I t  results 
from the existence of secondary compounds, partially dis- 
sociated, wl~ich intervene with their peculiar heat of forma- 
tion. The theory of these reciprocal actions and equilibria 
is always :hc same. 111 every case ~ v e  have to do with a 
principal re-action, foreseen by tlie tliermic thcory, and a 
perrurbation equally foreseen by the same tile or^, of which 
it is a necessary confirmation.-M. BERTHCLOT, 


