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eighth grain of morphia ; wound discharging laudable 
pus ; temperature, 101% ; pulse, I 1 0 ;  respiration, 24. 

July 10.--Restless night, no morphia being given. 
Wound still discharging healthy pus. Temperature, 
101% : nulse, r 10 :,- . . res~i ra t ion ,  26. 

July I I . -~emperat&e,  I O I  ; pulse, I r o  ; respiration, 
24. 

July 12.-Temperature, 102 ; pulse, I 10 ; respiration, 
22. 	 Ordered digitalis. 

July 13.-Temperature, 100% ; pulse, 100 ; respiration, 
22. Urine containing traces of albumen. Solid food ta- 
ken and retained. 

July 14.-Temperature, 101 ; pulse, 108;  respiration, 
20. 

July I j.-Temperature, 100% ; pulsc, g j  ; respira!.ion, 
22. 

July 16.-Temperature, 10s$ ; pulse, loo  ; respiration, 
22. 

July 17.--Temperature, 101 ; pulse, 100; respiration, 
23. 

July 18.-Temperature, 101 ; pulsc, 100; respiration, 
22. 

July 19. --l'ery restless night. Temperature, 101% ; 
pulse, 130; respiration, 34. Complains of pain in the re- 
gion of the heart. 

July 20.- Temperature 101% ; pulse, 120;  respiration, 
34r 

July 21.-Temperature, roI ; pulse, 112 ; respiration, 
32. 

J U I ~  night, troubled by a short,z3.-~estless much 
hack]% cough ; wound entirely Ilealed, Temperature, 
I O O ; ~; pulse, 106 ; respiration, 32. Vomited his break- 
fast. 

July 24.-Passed a restless night notwithstanding the 
free use of bromide Temperature, 103 ; pulse, 130 ; res-
piration, 38. Slill troubled cvirh co:iph, which tl~stresses 
llirn greatly ; cannot retain solid food. Stimulants freely 
given. 

July 25.-Slept better, but cough still troubles him ; 
breathing labored. Temperature, 100% ; pulse, 65 ; res-
piration, 39 ; rnuscular twitching of hands and feet. 

July 3-6.-Much more coinfortable this morning. T e ~ n -  
perature, 100% ; pulse, 92 ; respiration, 40 ; digitalis dis- 
continued. 

July 27.-Temperature, 99 ; pulse, 58 ; respiration. 36. 
July 28.-Temperature, 98% ; pulse, 56 ; respiration, 

30. 
July 29.-Temperature, 99 ; pulse. 60 ; respiration. 32. 
July 30.-Delirtous during the night, attempted to get 

out of b-d. Temperature, 99% ; pulse, 52 ; strong and 
full ; respiration, 28. 

July 31.-Temperature 99% ; pulse, 68 ; respiration, 
32. 	 Delirious during night. Bromides giver, freely. 

August I.-Temperature, roo ; pulse, 5 2  ; strong ancl 
full ; respiration, 34. 

August 2:-Temperature, 98% ; pulse, 51 ; respiration. 
30. 	 Delirious during night. 

August 3.-Temperature, 98% ; pulse, 108 ; respiration, 
22. 	 Troubled vzry much xvith attacks of coughing. 

August 4. -Temperature, 9 8 ~ 6; pulse, loo ; respira-
tion, 24. 

flugust 5.-Temperature, 98% ; pulse, 96 ; respiration, 
24. 

August 6.-Temperature, roo ; pulse, 96 ; resp:ration,-
20. 

i lugust  7.-Temperature, 9 9 ;  pulse 94 ; rrspit-ation 19. 
August 8-Temperature, g 8 g  ; pulse, 88 ; respiration, 

22 ; sleeps well ; appetite, good. 
August 9.-Temperature, 98,% ; pulse, 90 ; respiration, 

20. 
August 13.-Temperature, pulse and respiration have 

relnained tile same as  on August 9. The  patient for the 
first time to-day since his injury has been allowed to get  
up and d ~ e s s .  

August 18.-Doing well since last report. Walks 

-=-

around the wards ; eats and sleeps well, the  bullet re-
maining in his body. 

O N  T H E  G E R l l  THEORY.''' 
BY PROF.PASTEUR. 

" T h e  subject of my cominunication is vaccination in 
relation to chicken cholera and splenic fever, and a 
statement of the method by which we have arrived a t  
these results-a method the fruitfulness of which inspires 
lne with boundless anticipations. Before discussing the 
question of splenic fever vaccine, which is the most im- 
portant, permit Ine to recall the results of my investiga- 
tions of chicken cholera. It is through this inquiry that  
new and highly important principles have been introduced 
into science concerning the virus or contagious quality of 
transmissible diseases. More than once in what I am 
about to say 1 shall employ the expression virus-culture, 
as  formerly, in my investigations on fermentation, I 
used the expressions, the culture of milk ferment, the 
culture of the butyric vibrion, etc. Let us  talie, then, a 
fowl which is about to die of chicken cholera, and let us 
dip the end of a delicate glass rod in the blood of the 
fowl with the usual nrecautions, unon which I need not 
here dwell. Let us'then touch'with this charged point 
some Bouz'7Zon de'epozdle, very clear, hut first of all ren-
dered sterile untler a temperature of about 11;'' centi-
grade, ancl under conditions in which neither the outer 
air nor the vases employed can introduce exterior germs 

germs which are in the air, or on the surface of 
In a short time, if the little culture vase is 

te~nperatuj-eof 25' to 350, you will see the 
iiquid become tilibid ant1 full bf t i ny  microbes, shaped 
like the  figure 8, but often so small that under a h ~ g h  
magnifying power they appear like points. 'Take from 
this vase a drop a s  small as  you please, no more than can 
be carried on the ~ o i n t  of a lass rod a s  sharn as  a 
needle, and touch k i t h  this Foi11t a fresh clua;tit)- of 
steril~zed boz~zZZo?z de $oztZe placed in a second vase, and 
the same phenomenon is produced. YOJ deal in the  same 
way with a third culture rase, with a fourth, and so on 
to a hundred, or even a thousand, and invariably within 
a few hours the culture l i au~d  becomes turbid ancl filled 
with the same minute organisms. 

" A t  the end of tcvo or three days' exposure to a tem-
perature of about 30" C. the thickness of the liquid disap- 
pears, ant1 a sediment is forriled a t  the bottom of the 
vase. This signifies that  the development of the ~n lnu te  
t rganism has ceased--in other words, all the little points 
which causetl the turbid appearance of the liquid have 
fallen to the bottom of the vase, and things will remain 
in this condition for a longer or shorter time, for months 
eve?, without even the liquid or the deposit undergoing 
any visible modification, inasmuch a s  we have taken 
care to exclude the germs of the atmosphere. A l ~ t t l e  
stopper of cotton sifts the air which enters or issues 
from the vase through changes of temperature. Let us 
take one of our series of culture preparations-the hun-
dredt l~  or the thousandth, for ins:ance--and compare it 
in respect to its virulence with the blood of a fowl which 
has died of cholera ; in other words, let us  inoculate un-
der the skin ten fowls, for instancr, each separately with 
a tiny drop of infectious blood, and ten others with a 
similar ouantitv of the liauid in which the deposit has 
first been shiken up. ktrange to say, the  fatter ten 
fowls will (lie as quickly and I\-ith the same symptoms as  
the former t e n ;  the blood of all \\,ill be found to contain 
after death the same minute iilfeclious orgauisms. This 
equality, so to speak, in the virulence both of the culture 
prcparation and of the blood is due to an apparently 
futile circumstance. I ha re  made a huntlretl cuiture 
preparations-at least, I have understood that this was 
done-~vithout leavirig any considerabl'e interval between 

* " International bledical Congress." Londo ' l ,  1881. 
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the impregnations. Well, here we have the cause of the  
equality in the virulence. 

' (Let  u s  now repeat exactly our successive cultures 
with this single differencz, that  we pass froin one 
culture to that which follows it--from the hun-
dredth to, say, the hundred ancl first, at  intervals, of 
a fortnight, a month, t ~ v o  months, three months or 
ten months. If: now7, we compare the virulence of 
the successive cultures, a great change mill be oh-
served. I t  cvill be readily seen from a n  inoculation , 

of a series of ten fowls that the virulence of one cul- 
ture differs from that of the bloocl and from that of a pre- 
ceding culture when a sufficientlylong interval elapses be- 
tween the impregnation of one culture with the microbe 
of the preceding. hIore than that, we may recognize by 
this nlode of observation that it is possible to prepare cul- 
tures of varying degrees of virulence. One preparation 
will kill eight fo~vls out of ten, another five out of ten, 
another one out of ten, arid another none at  all, al- 
though tlle microbe may still be cultivated. In fact, what 
is no less strange, if you talte each of these cultures of at- 
tenuated virulence as a poiut of departure in the prepara- 
tion of successi~e cultures and \vithout appreciable inter- 
val in the impregnation, the whole series of these culiires 
will reproduce the attenuated virulence of that ~vhich has 
served as  tlle starting point. Similarly, lvhere the virulence 
is null it produces no effect. How, then, it may be aslied, 
are the effects of these attenuating virulences revealed in 
the fowls ? They are revealed by a local disorder, by a ,
rnorbid modification more or less profound in a nluscle, if 
it is amuscle which has been i~loculated wit11 the virus. 
The  nluscle is fillet1 with microbes n.hic11 are easily recog- 
nizecl, because the attenuated microbes have alrnost the 
bulk, the form, and the appearance of the nlost virulent 
microbes. 

" But \Vhy is not the local disorder byfollo~~~ecl death ? 
For  the rnoment let us answer by a statelllent of facts, 
They are these : the local disorder ceases of itself nlore or 
less speedily, the microbe is absorbed and digested, if one 
rnay say so, and little by little the muscle regains its nor-
ma1 condition. Then the disease has disappearetl. S5711en 
we inoculate with the microbe, the virulence of \~hic11 is 
null, tliere is not even local disorder, the ?zntz~?,ct-?izeiz'z'cn-
l r i . ~carries it off at  once, and here, indeed, we see the in- 
fluence of the resistauce of life, since this microbe, the 
virulence of ~vhich is null, multiplies itself. A little far- 
ther, and we touch the principle of vaccination. ST7hen 
the fo~vls have been renclered sufficiently ill bj7 the atten- 
uated virus ~vhich  the vital resistance has arrested in its 
development, they will, when inoculatec! with virulent virus, 
suffer no evil effects, or onlj7 effects of a passing character. 
I11 fact, they 110 longer die fro111 the nlortal virus, and for 
a time sufficie~ltly long, which in some cases may exceed a 
year, chiclien cholera cannot touch them, especially untler 
the ordinary conclitions of contagion which exist in fowl- 
houses. At  this critical point of our manipulation-that 
is to say, in this interval of time which we have placecl he- 
tween two cultures, ant1 ~vhich causes the attenuation- 
what occurs? I shall show you that in this iuterval the 
agent \\~hich intervenes is the oxygen of the air. Nothing 
inore easily nclnlits of proof. Let us produce a culture in 
a tube contaliling very little air, and close this tube with 
an enalneller's l aop .  T h e  microbe in dei~eloping itself. I 
xvill speetlily take all the oxygen of the tube and of tlie 
Ilquid, after which it will be quite free froln contact wit11 ' 

-- - . ... 

begin our investigatio~l of thevaccine of v h a t  we in French 
call charboll, what you in England call splenic fever, and 
what in Russia is lcnoivn as  the Siberian pest, ancl in Ger- 
many as  the &~ilzbrancl. 

" In this new investigation I have had the assistance of 
two tlevoted young snvn~tts-MWI. Chamberland and 
Roux. A t  the outset we were met by a difficulty. 
A ~ n o n g t h e  inferior organisms, all do not resolve them-
selves ~ n t othose corpuscle germs which I was the first 
to point out a s  one of the forms of their possible clevelop- 
ment. Many infectious nlicrobes do not resolve them- 
selves in their cuitures into corpuscle germs. Such is 
equailp the case with beer yeast which we do not see de- 
velop itself usually in breweries, for instance, except by 
a sort of scissiparity. One cell makes two or more, 
which form themselves in ~vreatl is;  the cells become de- 
tached, and the process recommences. In  these cells 
real gerlns are not usually seen. T h e  microbe of chiclt- 
en-cholera ant1 many others behave in this \17ay, so muc11 
so that the cultures of this microbr, although they Inay 
last for months without losing their power of fresh cul- 
tivation, perish fiually like beer yeast which has exhausted 
all its aliments. T h e  anthracoid microbe in artificial 
cultures behaves very difkrently. In the blood of ani- 
mals, as  in cultures, it is fouccl in translucid filaments 
more or less segmented. This blood or these culture^ 
freely exposed to air, instead of continuing according to 
the first 111ode of generation, show a t  the end of forty-
eight hours corpuscle germs Listributed in series more or 
less regular along the filaments. All around these cor-
puscles matter is absorbetl. as  I have represented it 
iorrnerly in one of the plates of my. work on the diseases 
of silkworms. Little by little all corinection between 
them disappears, and presently they are reduced to 
nothing more than germ dust. 

" If you make these corpuscles germinate, the new cul- 
ture reproduces the virule~ice peculiar to the thready 
form which has produced thesr corpuscles, and this re-
sult is seen even afrer a long exposu~e  of these gtrllls to 
contact with air. Recently we tliscovered them in pits 
in which animals dead of splenic fever had been buried 
for twelve years, and their culture was as virulent a s  
that from the blood of an animal recently dead. Here I 
regret extremely to be obliged to shorten my remarks. I 
should have had much pleasure in demonstrating that  
the anthracoid germs in the earth of pits in which anilnals 
have been buried are brought to the surface by earth- 
worms, and that in this fact \17e may f i~ ld  the whole 
etiology of disease, inasniuch as  the animals swallow 
these germs with their food. A great difficulty presents 
itself when we attempt to apply our method of attenua- 
tion by the oxygeii of the air to tlie anthracoid microbes. 
T h e  rirulence r s t a b l ~ s h i ~ ~ g  itself very quickly, often alter 
twenty-four hours in an anthracoitl germ which escapes 
the action of the air, it was impossible to think of dis- 
coverjng the vaccine of splenic fever in the conditions 
which had yielded that of chicke11-cliolera. But \\,as 
tliere, after all, reason to be discouraged? Certainly not ; 
in fact ,  i f  you observe closely, vou will find that there is 
no real differe~lce between the ~nocle of the generation of 
the ant1:racoid germ by scission a ~ i d  that of chic1te11-
cholera. W e  had therefore reason to hope that we 
might or7ercorne the difficulty ~vhich  s toppcl  us  by en- 
deavor~ng to p r e v e ~ ~ t  tile anthracoid ~nicrcbe from pro- 
d ~ c i n ~ c o r p u s c l egerms, and to keep it in this condition 

oxygen. I11 this case it does not appear that the ~l-~icrobe in coritact with oxygen for days, alld ~veeks,  and months. 
becomes al)preciabl>- attenuated, even after a great lapse 
of tinie. The  oxygen of the air, then, would seeill to be 
a possible modifying agent of the vil-ulence of tile lnicrobe 
of chic l te~~ is to say, it may ~notlify niore or cholera--that 
less facil~ty of its clcvelopment in  the body of animals. 
May we not be here in presence of a general la117 appli- 
cable to all liincls of virus ? SVhat benefits may not be the 
result ? \T'e may hope to discoi7er in this way the vaccine 
of all virulent diseases ; and r h a t  is nlore natural tlian to 1 

T h e  experiment fortilnately succeeded. 
I '  In the ineffective ( l i e ~ ~ t r e )6auilZol~ rle $oltle the 

anthracoid microbe is no lo~lger cul t i~~able  I t sat  4s0 C. 
culture, however, is easy a t  42' or 4 3 O ,  but in these con- 
ditions the microbe yielcls no spores. C o ~ l s e q ~ e ~ l t l yit is 
possible to maintain in colltact with the pure air a t  qaO 
or 43'' a nzycCZt'en~teculture of bacteria entirely free of 
gerius. Then appear the verjr remarkable results 
follow. In a month or six byeelcs the  culture dies-that 
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is  t o  say, if one impregnates with it fresh bo?tiZZon,t h e  
lat ter  is co~nuletelv sterile. U u  to  t h a t  t ime life exists 

A > 

in t h e  vase exposed to air and  heat. If we  examine t h e  
virulence of the  culture a t  the  end of tr\!o days, four 
days, six days, eight clays, etc., it  will be  found tha t  long  
before the  death of t h e  culture t h e  microbe has  lost all 
virulence, aithough still cultivable. Before this period it 
is found tha t  t h e  culture presents a series of at tenuated 
virulences. Everything is similar to  what  happens in 
respect to the  microbe in chicken cholera. Besides, each 
of these conditions of at tenuated virulence may be  re- 
produced by culture ; in fact, since t h e  charbon does not 
operate a second time ( z e  rt'cZ'dZ'7~e p a s ) ,  each of our  
a t ten l~a ted  anthracoicl microbes constitutes for the  
superior microbe a vaccine-that is to  say, a virus capa- 
ble of producing a milder disease. Here,  then,  we  have 
a method of preparing t h e  vaccine of splenic fever. You 
will see presently the  practical importance of this  result, 
bu t  what  interests u s  more particularly is to  observe t h a t  
we have here a proof t h a t  we a r e  in possession of a gene- 
ral  method of preparing virus vaccine based upon the 
action of t h e  oxygen and  the air-that IS to  say, of a 
cosmic force existing everywhere 011 the  surface of t h e  
globe. 

" I regret to  be  unabie, from want of time, to  show 
you t h a t  all t h t s e  at tenuated forms of virus may very 
easily, by a physiological artifice, be  made  to  recover 
their original maximum virulence. T h e  method I have 
just  explained of obtaining the  vaccine of splenic fever 
w a s  no sooner made  known than  it was  very extensively 
employed to prevent the  splenic affection. I n  France 
w e  lose every year, b y  splenic fever, animals of t h e  
value of twenty million francs. I was asked to give a 
public den~ons t ra t ion  of t h e  results already mentioned. 
T h i s  experiment I may relate in a few \vords. Fifty 
sheep were placed a t  my disposition, of which twen!y-
five were vaccinated. A fortnight af terward the  fifty 
sheep \\,ere inoculated with t h e  most r i r u l e ~ i t  an t l~racoid  
microbe. T h e  twenty-fire vaccinated sheep resisted t h e  
infection ; the t ~ ~ e n t y - f i v e  unvaccinated died of splenic 
fever ~vi th in  fifty hours. Since tha t  time my energies 
have been taxed to meet the  demands of farmers for 
supplies of this vaccine. In t h e  space of  fifteen days \ re  
have ~ a c c i n a t e d  in t h e  departments surrounding Paris  
more than twenty thousand sheep, a n d  a large number 
of cattle and  horses. If I were not  pressed for time I 
would bring to your notice two other ltinds of virus 
at tenuated by similar means.  T h e s e  experiments will 
be communicated by-and-by to  the  public. I cannot 
conclude, gentlemen,  \vLthout  expressing the  great  pleas- 
u re  I feel a t  t h e  thought t h a t  it is a s  a member  of a n  
international medical congress assembled in England 
t h a t  I make  known the  most recent results of vaccina- 
tion upon a disease more terrible, perhaps, for doinestic 
animals than  small-pox is for man.  I have given to 
vaccination a n  e x t e n s i ~ n  which science, I hope, will 
accept a s  a homage paid to the  merit and  to  the  inlmense 
services rendered b!~ one of t h e  greatest  men of England,  
Jenner. W h a t  a pleasure for m e  to  do honor to this  
immortal n a m e  in this noble and  hospitable city of 
London ! " 

FROMa privately issued report on  silk cultivation in 
t h e  Chinese province of Icwangtung,  w e  learn tha t  in the  
Paithoi district, on  thesouthern  seaboard, wild silkworms 
a r e  found which feed on the  camphor  tree, and their 
sill; is utilized in a singular manner.  W h e n  t h e  cater- 
pillar h a s  attained its full size, and  is about  to  enter the  
p24)a state,  it is cu t  open and t h e  silk extracted in a form 
much resenlbling catgut .  This  substance,  having under- 
gone a process of hardening, inakes escellent fish line, 
and  is generally used for tha t  purpose in  t h e  Palihoi dis- 
trict. 

C O R R E S P O N D E N C E .  

[ T h e  Eiiito?, does ?lot /to?d h in i s e i f  reijo?tsiiile ,607, o j i ? / i o ; ~ s  e . t ~ ~ e s s e d  
bj,  Ais co;.i.rsjo~ir~'ciiis. N o  7zoticr is i n h e n  o f  nno~y . i i i o~r s  conzi~zir?zi-
ciations.] 

T o  t h e  Edz tor  of "SCIENCE." 
Mr.  Samuel J. Wallace, commenting on  m y  paper on 

" T h e  U s e  of TVater a s  a Fue l  " ("SCIENCE," Vol. II.,  p .  
3 2 1 ) ~in a n  interesting co~nmuriicat ion to  you (" SCIENCE," 
Vol. II., p. 373) ,  suggests  a n  inadvertancy on  m y  part  in 
" not more clearly distinguishing between the  degrees of 
temperature a t  which the  transfer of oxygen takes place 
from t h e  hydrogen of t h e  water  t o  t h e  carbon se t  free by 
the  dissociation of the  naphtha  and  the  number of heat  
units set  free or absorbed by such  transfer, which is a 
very different thing." 

T o  this I would state in reply tha t  I have purposely re- 
frained from a n  elaborate calculation of t h e  thermal ef- 
fects in heat  units for several reasons. O i  these I shall 
detail bu t  a few of the more important  a t  present. 

Iri the first place, my intention was  to give the scien- 
tific rationale of the  cheniical processes involved in t h e  
generation of t h e  tremendous heat produced by t h e  Hol- 
land retort with so  insignificant a n  amount  of naphtha  ; 
and,  furthermore, I wanted to s h o \ ~  tha t  the  application 
of t h e  principle of t h e  correlation of forces a n d  conserra-  
tion of energy to  this new and  original process of combus- 
tion has  been undertaken heretofore on a n  erroneous as- 
sumption ; lastly, I intended to  prove, in the  shortest  and  
clearest posslble manner,  w h a t  a proportion of heat  w a s  
gained, and in w h a t  manner-viz., by the  dissociation of 
s team in the  presence a n d  by the  agency of t h e  carbon 
contained in t h e  naphtha.  

F o r  these a n d  othe-c reasons, I avoided long explana- 
t ionsand  calculations of other  points, such as,  for instance, 
the "dissociation of t h e  naphtha," a s  Mr. Wallace puts  it, 
a n d  the  figuring u p  of t h e  heat  units generated by the  
several elements on combustion. In order to  re-affirm my 
position, which is, on no st points, not tha t  assumed by 
hlr .  Wallacz, I may be allowed to offer the  following re- 
marks : 

I t  is self-evident t h a t  t h e  carbon of the  naphtha ,  in 
order to  ac t  independently, mus t  first be  se t  free ; this is 
accomplished by the  heating of t h e  naphtha,  in its cham- 
ber of the  retort, u p  to t h e  point of gas~ficat ion.  On meet- 
ing the  steam in the  manifolcl, the  carbou of t h e  naphtha  
leaves its hydrogen and  forthwith unites with the  oxygen 
o i  the  ~ v a t e r y  vapor, forming either carbollic oxide o r  
carbonic acid, according to  t h e  amount  of s team intro- 
duced. 

T h u s  there is certainly a decomposition of  the  naphtha  
into its elements, a s  Mr.  Wal lace  irltirnates; but  by far 
the  most  important process is t h e  dissoezhtzbz of  the  
zantery VI$OY which hlr. TSTallace refuses to  recognize, 
insisting, a s  h e  does, tha t  there is only a ip-nitsfer of t h e  
oxygen from the  hydrogen of the steam t o  t h e  carbon of 
t h e  naphtha.  H o w  this is possible, without t h e  previous 
dissociation of t h e  s team,  I a m  unable to  understand.  
nrr, Wallace furnishes, indeed, t h e  best a rgument  against  
his on1n statement,  by mentioning t h e  well-ltnown fact 
that  the  carbon in t h e  naphtha  is very loosely held by 
i ts  hvdropen. But  it is also a well-known fact  t h a t  the  
oxyien  o r  the stearn is verj7 tenaciously held by its hyclro- 
gen, so  much s o  that  it was consicierecl impossible to  
separate, t o  dissoczkte, them by h e i t  for a long time. Not  
u n t ~ l  t h e  late EIenri St .  Clair Deville ::: devised an appa- 

*: I t  IS mlth profound nrief t ha t  the ailnouncement of t heg rea t  chemist's 
d e l t h  has  been reseivedaever)r\vhere. A t  his funeral (July j t l ~ )  h I ,  Pas-
t eu rmade  ail eloquent speech. T h e  London C/~ci1zica/.2;7wshas an  obitu- 
a ry  In mhichuccurs the follominppassnge: "His  himhest nchievenienl, fro111 
a strictly scientific point of view, was the  e s t a b l i s h e n t  of the la\vs of dis- 
soclation. I'reviorisly, decoi~lposition was regarded ni  a simple phenom- 
enon,  effected and  iompletrd ,  in the case of evei):suhstailce, a t  a fixed 
temperature. Ueville showed tha t  in some cases l t  I ,  effected mithin cer- 
t a n  limits of tempcratnre, beitlg aire5ted a t  a given heat  b y  the  eqai- 
Iibrium,established between the decomposing body and  the  product of de-
compcs~tion." 


