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Liquefactfion of Gases.

etter which you published in NA’l‘URE of February
14, Mr. Pam son Muir ch; rged me whh appropyiating The wmk
0f Caiszewski and passing it ofi‘ as my owa I replied at some
length, not 0:: account 01' the intrinsic importance of the at'ach,
but became there are always persons ready to assume Ihat a
charge of this kind, by whomsoever made, must be unanswer-x
able uniess it in: answered. vut ml can conceive noihing mare
miimere ting :0 ynur re- éers or myseif, :han a mere dialecxicei
comroversy with Mr. Muir, my repiy [0 his letter published on
the 233! mi} he bzief.

“ A careful smdy” of my previous fetter has rim. enabled Mr.
Muir to snbetamime E ': enigma! charge of wilful piracy. On
the contrary, he entireiy shafts his ground. He extracts four
clauses from my repiy and proceeds {a deal whh them, ignoring
altogether the on‘y questihn oi the smallest importance, zzameiy,
the (me c‘iaim made ll}! lu‘mye/f to have convicted me of dishU-nest
appropriation ofi'anmher man’s work
The third claim found in my reply by Mr. Muir, which is the

aihimportant one, is, to use hi‘; own language, that in “ I885 i
iiquefied oxygen by passing ihe gas through a hmg hopper coi
surrounded by liquid ethylene, arm the: my apparatus made it
ossihle t0 ’zmmfer :he )iqxxici oxygen to a giass vessel wherein
could he used as a. cooling agent.” ‘Wefi, the oniy question

here is whether I did or did not do what I claim to have
done in a public ieemre delivered and pubiished in the year
1385, and [his queszion Mr. Nhlil' shirks.

Until Mr. Paitigoh Muir can deciare that after trial an appa-
ratus constructed .c. rding to {hepian given in 1886 i5 essenti‘
.aiiy defective, and wili not deiiver liquid oxygen in a manner at
all camparah e m xhe Oiszewahi steei cylinder, descrihed in the:
Cracow b’m’ltfz‘n of 1890, let him acknewicdge at least iha' the
ease 02‘ me. thexvakr, which he champicned in his last letter,
will have m be abandoned.
Having fai‘ied m overihmw a singie 0hr: 05 the claims which

he himself after “careiu‘. study" holds me to have made, Mn
Muir {ails hack upon a. general attack upon the scientific work
“that is attributed to the Fulierian Professor at ihe Raye] In.
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stilmioh.” ”Wiih what is a:lrihuied to me by others, I have no
concern. The flow iemperatuve work that has been commenced
and so far deveinped in {he laboratory 0f the Royal Instiiutioh
comprises the foiiewing subjects: Construciiun 0f apparaius
for the production of iiquid air and other gaseg in quamizy,
impmving high vacuum, vacuum vessels fer seox‘ege and
manipubaeion of liquid gases, solid air, Kadiatiuh at low tempera»
tures, meimai Eranspareney of liquid gages, refraciive indices of
h?gyger}, nitrogen, and air; spectmscopy of Piquid oxygen and
air, thermoelectric ixwersions, latent and specific heats,
chemical action, magnetic properties, breaking stress 09' metais,
solid mazter and argon in Eiquid air, phosphorescence and
phomgraphic action, quuex’acfion of hydrogen, 81.5. ‘he
abstracts of the remix (if these investigations have been pub-
lished, and if Mr. Faltiscm Muir weuld enly take a lime trouble
he muld find them“ in due course, and when I think
pmperg iuller (iexails will he puhhshed. Mr. Muir’s case is,
however, that my intelievgtuai pap comes {r0123 Cracow, and. that
I have folioweai in the wake of the researches 0i his Client. On
geferrihg m Pmé. Glazemsk Q. record of wmk since his alleged
mveminn oi the way so use iiquiti axygeri a5 a cooling agent in
1890, i find that with the exceptinn of ahe reflective index of
oxygen, which was anticipated 23v Pref. Liveing and mvself. and
an attempi to cunfirm the late Prof. W'ruhlews: i’s cri 211 con:
stants of hydmgen, the work carried on at the Royal Irsslitution
and 2.1, Cracow have fwd 2202/;1’xg‘7fi7: wmmom It is not my
business to inquire why Prof. Olszewski should take five years
over this work, any mere than it is iegiaimase for Mr. Muir to
complazn iha: I oughz to have done more with my apparatus of
5886, than cool a piece of memorize or expand iiquid rjxygen
mm a Vacuum. No doubt by implication Mr. Muif intends; to
convey ihat any success at the Royal In tituticn was due

  

 

tom the use ‘of a 53661 cylinder instead. 0f the copper
em! of 2880, end that suggestion I have to emphatic
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eiiy contradict, seeing {hat a steel cylinder never was
1:15:26. in any part of the apparatus; employed ior
the liquefaction Ufgases. Under the circumstances it wiil be
for Mr. Pmtiwn Muir to expizzin what new information I couEd
derive from Prof. Oiszewski’s alleged invention of 1890 which
had not been already invoived in the construction and use of my
1886 apparatue. All this, however, does not x'eiieve Mr.
Muir from his emhm‘i’assmem. {a charged me wnh having
attributed to myself Vork done by other men, and to this
charge 1'. pin him. Having failed inhiS first attack, hchas
changed his ground, ignored iiie evidence of {13,165 and f’acfis
which he cannot avexthrow, and made asecen attack in a .0m:
chasen hyhémse'if. Thie aim has failed ignominiuualy. It i3
:0 he hoped that in future, when scientific invesiigatms enter on
priority discussians, the real combatants wiii be left t0 {heir
pelemics without {he inferference 0? third persrms.

Royal Institution) February 26. JAMES DEWAR.

 

 

(3n Certain Questians of the Them‘y of Gases.

g I. I PROPOeE to answer two questions ;_
(i) 13 the Theory Of Gases a true physical theery as valuable

as any other physical theory?
(2} ‘Nha-t can we demand from any physical theory?
The first \.‘.1Q5ti0n 1 answer in the affirmafive, but the secend

belongs not so much to ordinary physics (let us call ix: orthe—
physics) as to what we call in Germany metaphysics For a
long time the ceiehrated thers-ry 0f Bosmv was the ideal of
physicists. According to his theory, bodies as weii :12» the ether
are aggregates of material points, acting ogether with forces,
Which are simple fxmctions of their disiances. If {his theer
were :0 hold good for a“ phenomena, we should he still a hung
way off what Feuat'sfarmalm hoped to attain, viz, m knew
everything” But the (‘11thtu of enumerating all the material
points of the universe, and of determining the iaw C-f umal
force for each pair, wouéd he only a quantitaiéve one ; nature
wouhi he a difficult problem, but not a mystery fer the human
m'mL
When Lord Salisbury says that nature is a mystery?1 he meang,

it. seems to me, that this simple conception cf Boseovieh is
refuted almost in every branch of science, the Theory of Gases
not exceptef'. The assumption that the gaSrmolecuies are
aggregates of materia‘; points. in the sense of Boscovich, does
nut agree with the facts. But what else are they? And what
is the ether thmugh which they mave? Let us again hear
Loni Salisbury, He says :
“What the atom of each elemem is, whether it is a move»

mem, or a thing, 01: a vortex, m a point having inertia, all
these questicns are surrounded by profound darkness. I dare
not use any iesg pedantic word than entity to designate {he
ether, for in vmu'ld be a great exaggemzian of our knowledge if
I ware m speak of it as a hotly, er ever: as a subsfance ”

If this be 50 wand haz‘diy any physicist will mmmdict {his—
ihen neither the Theory of Gases nor any other physical ihemy
cam he quite a congruent account of facts, and I cannot hope with
Mr. Barbary, that Mr. Bryan wiii be able to deduce all the
phenamena 0f spectroscopy from the e?ecimmaguetic theery of
Eight“ Certainly, therefore, Hertz is right when he says :2
“ The Fig.0”? of science requires, that we distinguish we‘d the un—
draped figure of nature itself 1mm the gay-colnured vesmre wiih
which we eimhe it at our pleasure.” But I think the predilection
for nudity would be carried too far if we were to {mego every
hypmhesis, Only we must net demand mo much from
hypotheses.
h is cux‘ious 10 see that in Germany, where xiii Iateiy the.

theory 0:? amiss: at a disxanee was much more cnhivaied khan
in Newton’s native lend itself, where Maxwell’s themy of
electricity was net accepted, because it does hat 5: It from quite
a precise hypothesis, at present every special theory is 010‘“
f- .hioned, whiie in Erglahd interest in the Theory 0.‘ Gases ir-
suii aclive; wide, among oihers, the exceliem papers 0f Mr.
Tait, of whose ingenious results I cannot. speak mo highiy,
though I have been forced to oppose them in certain points.

Every hypothesis must derive in ubitahle results from
mechanically welidefined assumptions by mathemaiicaiiy cor-
rect methods. If the resnlts agree with a large S€IE€£S of facts,
we must be content, even if the {we nature of facts :5 net

    

1 Presidential Address 99 she British Association at Oxfor . ‘
2 Herts, “ Umexsuchungen fiber die Ausbx’eliung der elek rischen Krah,”

p. 3i. (Sarah, Leipzig: 1892.)
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tevea‘ied in every respect“ No (me hypathesis has hitherto
attained this last end, the Theory of $3993 net exceptei B at
this theory agrees in so many respects with the facts, that we can
hardty doubt that in gases certain entities, the number and size
of which can roughly be tietermined, fly about petlv-meli. Can
it be seriously expected that they Witt behave exactly as aggrea
gates of Newtonian centres of force, Gr 21:: the rigid hedies of
our Mechanics? And how awkward is the human mind in
divining the nature 0:" things. when ihrsahen by the analogy of
what we see and touch directly?
The following assurttptimaa, while net profeming tn explain the

mystetie to- which Lord Salistury alluded, nevertheless Show
that it is possible to explain the spectra of g as white ascri O
5 degrees at h'eeat-rxm t0 the molecules, and without departing
from Boscovich’s stamipoint.

Let the motecttles of certain gases behave as rigid bodieg.
The melecules 0t~ the gas and of the enctosing vessel move
thmugh the ether without loss of energy as riglé bodies, 01‘ as
Lord Kctvin’s vortex tinge» move through a frictiontess liquid in
ordinary hydrodynamics. If we were to take a vessel titled with
one gram of gas kept during an infinitely ieng time always at
o0 C. and crjzxtaihing always the same pottien of ethe ~, every
atom m? ether and every stem of our gas molecuies would reach
the same average viva if thett we were t0 miue the
temperature to 1“ C. and to wait till every pondetahle and every
eti watom was in thermal equilibrium, the tctat energy wmatd be
augmented by what we may call the ideal specific heat. But in
actually heating one gram of gas, the ether always flows freely
through the watts of the ve~seL It comes from the uhiveese,
and is net at all in thermal equilibrittm with the molecules of
the gas. It is true that it alwafl's carries off energy, if the out-
ide sparse i3 colder than the gas; but this energy may be so
small as to be quite negligible in comparison with the energy
which the gas loses hy heat-cenductioh, and which must be ex-
perimentally determined anti subtracted in measuring the
specif‘ thee '. Onty Certain transverse vibrations of the ether can
transfer sensible energy from one prmderable body to another,
and therefore a correction for radiant heat mutt be applied to,-
observations of specific heats. These transverse vibrations are
hot prcduced (as in the o‘sder t1 eories cfligh '} by simple atomic
vibraticns, but their pitch depends on the t ape 0f the hollow
space which the molecute forms in the ether, just as: Hertzizm
waves are not caused by vibrations of the ponrterahte matter of
the brass ha Is, the form at which oniy determines» the pitch.
The unktlown electric action accompanying a chemical process
augmentfi these transverse viha‘atirms rnormous‘yyt The generat‘
ised Coordinate; of the ether, on which these vibrations depend,

have hot the mm»: m" m'tra :u; the coordinates w ich de-
termine the positicm ofa motccute, because the entire ether has
not had time to came irate thermal eguihhrium with the gas
m01ecutes,and has in no respect attaine the state which it
would have if it were ehctmed for an infiniteiy tong time in the
same vessel with the molecules of the gas,

But haw can the moiecules of a gas behave as rigid bodies?
Are they not composed ‘atler atoms? Probably t .ey ate ;
but the wit viva 0f tt interna‘: vib ations is transformed
into progressive and rotatory matieh so slowly, that when a gas
is. brought to a. tower temperature the melecuies may retain tot
hays, or even for years, the higher zrz's zI-i'wz of their internal
vibrations corresponding to the original temperature. This
transfetence ofenergy, in fact, takes place so, stowiy that it can-
tmt be. perceived amid the flat tuations of temperature of the
surrounding bodies. The pQlebtlity of the transference of
energy being so gradual cannot be denied, if we atso attri ute
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to the ether so titt'te friction that the Earth is not sensibly ‘
retarded by moving through it for many huhdtedt of years.

tfthe ether be an external medium which flaws freely through
the gas, we might find a difficulty in explaining haw it is that
the settrce of radiant heat seeme m be in the energy at the gas
itseit, But I stilt think it posethle that the source of energy of
the electric vibrations caused by the impact of twa gas mole-
cules in the surrounding ether, may he in the progressive and
rotatery energy of the motemle. If the electric states of two
motecutes differ in their mations of approach and separatiaxx,
the energy of progressive motion may be transformed into
electric energy.
Mm'etwer, it is doubtful whether emission of rays of visible

light takes plat: in simpie gages without chemical actio-h.
Certainly the light of smtittm attd thtt of Gaesiot’s tubes do
not come {mm gases whose molecules are in therma‘t equilibrium.

NO. 3322, VOL. 5! —t
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It may he ahjected that the above is nathihg there than a
series at imperfectly proved hypotheses. But granting its im»
probability, it suttiees that this expiahatiatt is not impossible.
For then 1 have shown that the prohtem is not insoluble, and
nature Witt have found a better satiation than mine,

§ 2. Mt. Culvetweit’s objections against my Mittimuttt
Theorem bear the closest connection to what I pointed out it:
the second part of my paper, “Bemerkungen fiber einige
thteme der mechanischen VViirmetheorie,” 5232. 557’. a’er :53,
W25”. Atari. vet. Exxv. £377. There I pointed out that my
Minitxmm Theorem, as well at the so~eatled Second Law 05
Thermodynamics, are only theorems 0f prrjttabtlity. The Second
Law can never he proved mathematicaity by means at the
equatiens of dynamics alone,

Let us compare two matinee; 0t 2t dynamical system. At the
beginning 01' the second motion, Set the coordinates specifying
the positieh of every part of the moving system‘ and the mag-
nitudes of at! the corresponding velocities, be the same as they
were at the end (at the first motion, but let the direction (3f
every vellucity be exactly reversed. Then iii .336: second metiou
the system meves exaetty in the oppoSite way to what it (tees it}
the first ; heme, if for the first motion we have

then fc-r the second we must have

j‘a’Q \J 2E;- 20:

That is, it under certain conditions

i" 5QOj '1‘

we can always find ether initial eattditions which. give {01‘ the
same system with the same equations of motion,

1' (!Q

i’

<0,

v 'l‘ ,4),

In the same manner, Mr. Cu‘iverwetl wishes to refute my
Minimum Theorem. Mr. Ctflvez‘wett’s reasoning is suspictaus,
became by the same reasoning we could prove that oxygen and
nitrogen do not diffuse Suppose that tnitiaiiy one half of a
ctosed vessel cahtaihs pure oxygen, and in the ether hatf pure
nitrogen ; when the diffusion hats advanced fer a certain time,
reverse the directions of at} velacities, then the gases separate
again, attd, according to Mr. Cuiverwett’s argument, we could
beheve that the prahahility that oxygen and nitrogen separate,
is as great as the pmbahihty that they mix.
Though interesting and striking at the first mumem, Mr.

Culverweit’s argumenta test, as I thihk, (3th upon a mistake of
my assumptions. It can never be proved {mm the equati :1); GE
motion atone, that the minimum function ti must always de
crease. It can only be deduced from the laws of prababitity,
that if the initial state is hot specialty arrattged far a certain.
purpose, but haphazard governs treaty, the pmhability that
H decreases 1:: always greater than that it increases. It is welt
kxwwn that, the theory of probability is as exact as any other
mathematical theory, it preperty understoed. If we make
6000 throws with dice, we cannot prove that we shall throw
any particular number exactly 300:3 timee; but we can prove
that the mtte of the number of throws in which that number
turns up in the whote number of throttle, approaches; the more
to. 1/6 the ofteher we throw.

Let us new take a, given rigid vessel with perfectty
smooth and perfectty elastic watts containing a given number 0f
gas-molecutes moving for an indefinitely tang time. Allflggm’ar
motions (5.3. one where ail the moiecuies move in rme piane) shalt
he exciuded, During the greater part. of this time H. wall he
very hearty equa‘: to its minimum value H (mim), Let us (:0. -
struct the H-curve, 21:2, let us take the time as axis of abscissa:
and draw the curve, whose ordinates are the corresponding
values of H. The greater majority of the ordinates of this
curve are very nearly equai tG H (mtn.). But because greater
vaiues of H are mat mathematieaiiy impossible, but Qniy very
imprahable, the curve has certaiu, though very fewfiummits
or maximum mdinates which. rise to a greater height than
H (minj.
‘We will stow considera certain ordinate H1 >H (min.). Twr}

cases are possihteg B; may he very near the top of a summit,
so that H de reaseg if we go either in the p asitive 0? negative
direction atohg the axis x‘epr‘esemihg time“ The second

© 1895 Nature Publishing Group
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ease is, that H: lies in a part. of the curve ascending to
0r (tescemllng from a higher summit, Then the ordinates on
the one side of H] will be greater, and rm the other less than
H1. But because higher summits are 50 extremelyimpmbahle,
the first case will be the most probable, afid if we choose an
ordinate of given magnitude H1 guided by haphazard in the
curve, it will be not certain, but very prabable, that the ordinate
decrease; if we go in either directiun.

‘We will now assume, with Mr., Culverwell, a gas lfi a given
state. ll’in this state H is greater than H. (min) it will he. not.
certain, but very probable, that H decreasea and finally reaches
not exactly hut very nearly the value H (mitt.), and the same
is tvue at all subsequent instants of time. If in am inter-
mediate state we reverse all velocities, we get an exceptional
case, where H increases for a cettaln time and thee decreases

 

again. Bu the exlsrence of such cases does not derove our
theorem. On the contrary, the theory of probability itself
shewe that the ptohahility of such cases is net mathematically
zero, only extremely small.
- Hence Mr. Burhury is wrong, ll" he cotmedes that Hineteases
m as many easee as it deereaaes, am Mr. Culverwell is also
wz'mtg, it he says that all that any proof cam show is, that
taking all values c-f a’H/zit got from taking all the configum-
tions which approach towards a permanent state, and all the
configurations which recede from it, and then striking some
average, dH/a’z would be negative. 051 the ttomtery, we have
shown the possibility that H may have a tendency to decrease,
whether we pass to, the t'ormer or t0 the latter cettfigmatlous.
What I proved. in my papers is as; frjllows: it is extremely
probable that H is very near to its minimum value; if it is
greater, it may increase or decrease, but the probability that
it decreases is always greater. Thus, if I obtain a certain
value far dll/dt, this result (lees not h lrl for every time»
element dz, bet is only an average value. But the greater
the mxmber of molecules, the smaller is the Kime-imewal d!
(or Which the result holds good.

I Will not here repeat the pmofs given in my papers; I will
only show that just the same takes place in the much simpler
case of dice. We will make an indefinitely long series at threws
with a (lie. Let Aj he the number of times of thmwlng the
number It, ameng the first 6% throws, AS the number at" times of
thmwing t, among all the thmws between; the second and the
(6% "r E)th inclusive, and so 033. Let ti: construct it series of points
It a plane, the successive abselssae of which are

 

melet
number, the greater proportion of the erdinates of this new

call this series of points the “ P-eurve.” lf n is a large

curve will he very small. But. the Pmurve (like the afbee-
mentioned H-curve) has summits which are higher than the
ordinary eeurse of the eitrve. Let us now consider all the
points of the Beurve, wheat: Ordinates are exactly 3‘. We
will call these points the umints B.” Since for each point
3/ 2 (AM —- 3):, therelare ferthe points B we have A :- 21x; these
points mark, therefore, the case where, by chance, we have thrown
the number I in an out (23." (m throws. it n £5 at all large,
that is extremely impmhable, but never absolutely impessibler
Let. e! be a number much mtaller than n, and let 115 go forward
from the abscissa 0f each point B thrnugh a distance = 672/}; in
the direction of x positive. VV’e shall probably meet a point,
the ordinate of which <1. The prebablllty that me meet an
ordinate >I is extremely small, but not zem‘ By reasoning in
the same manner as Mr. Culverwell, we might believe that if
we go backward (12:, in the direction of x neg ve) from the
abscissa of each point B through a distance 2 074%, it would

be probable that we should meet ordinates >[. But this in~
ference is 1th correct. Whether we go in the positive or in the

negative direction the ordinates will prehably decrease“
we can even calculate the probable diminution of y. We

have seen that forever}! point B we have A L: 2;»: (21:2 272 throws
mtt Cal 6% turning up A). if we move in the positive or negative

direction almxg the axis 9! x through the tlietance I/m we exclude

(me of the fin throws, and we include a new one. “When we
move fem arc! through the distance 66/71, we have excludect 6v
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of the original tl’sx’ews, anal included 67/ athers. Anmng the
excluded [hm s We have pmlxahly 2?), among the includrd ones
7/ throws of the number 3'. Therefore the pmhahle (timlnutinn
of A is ~z;, the probable diminution 0!} is {574% approximately
Because the vaziation of x was 621/71, we may write

5?? 5
4'3? ' 3'

But this is not art artlinary dit’l‘eteutial coefllcient. Itig only the
average ratio 0f the increase nfy 10 the corresponding increase
of x {or all points, whose ordinates are = z. The F-cuxve
helongs to the large class of eukves Which have nmtthete a
uniquely defined tangent Even at the trip of each summit the
tangent is hot parallel to the maxie, at is undefined: In
other Words, the chord joining two points on the curve does not
tend towarda at definite limiting position when one 0f the two
points approaches and ultimately eeincldes with the ether} The
same applies to the H-curve in the Theory of Gases, If I
find a certain negative value {or :ZH/«z’i, that does not define the
tangent 0f the curve in the ordinary senee, but it is only an
average value.

{5 3. Mt. Culverwell says that my theorem cannot be true
because it it were true every atom of the universe wmxld have
the same average 211'; viva, and all energy would, be dissipated.
I find, an the. contrary, that this argument enly tends to con»
firm mytherji'em, which requires only that in the Course Of
time thetmiverse mllSE tend to. a state where the avenge mic
mm of every atom is the same and all energy i: disaipated,
and that is indeed the case. But if we ask why this state is
not yet reached, we again come to “ Sallsburlan mystery.”

I. will conclude this paper with an idea. of my old assistat’tt,
Dr, ‘ehuetz.
We assume that the whole unive“se ii, anal tests for ever, in

thermal equilibriurm The probability that one (only ane) part
of the universe is in a certain state, is the smaller the further this
state is from thermal equilibrium; but this probability is
greater, the greater l: the uttiverse itself. we aseume
the universe great enaugh. we can make the probability at
one relatlvely small part being in any given state (however
fat from the state Ql thermal equilibzium), as great as we
please, 1We can also make the probahlllty great that, though
the whole universe is in thermal equilibrium, nut warld is lit
its present state. It may be said that the world is so far from
thermal equilllrium that we cannot imagine the impm‘bability
of such astatel But can we imagine, on the ether side, how
small a part of the whole tmlvetse this world £5 3‘ Assuming the
universe great enough, the probability that such a small part of
it as our world sheuld be in its present state, is no lenger
small.

If this assumptlan were emreet, cur world wmald return
more and more to thetmal equilibrium ; but because the whole
universe is 50 great, it might be probable that at some
future time some ether world might deviate as far {tom
thexmal equilibrium as our world dees at present. Then the
aforementioned H-curve W‘Olllcl form a. representaticn 0f what
takes place in the universe. The summits 0f the (:thch would
represent the 'orlds when. visible motion and life exist.

LUDWIG BOLTZMlAl‘tcc
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Imperial University of Vienna.

0y stem and Typhe-idg

”\NI't‘t-i reference to the amcle " Oysters and 'l‘yphoid,” which
appeared in your last issue, it may interest your readers t0 know
that De. Glam investigated. some years age the behaviour of the
typhoid hacillus in semwater, both in its natural and sterilised
ccnditimt. He found that in mdinaty seawater the typhoid
bacillus sxxftezed vety considembly in the competition with
the numemus other water bacteria present, but it was still
identified on the ninth day after it was first lmrodncedc ln
sea-water in Which all ether bacteria had been tiestroyed, the
typhoid bacillus. was detected in very appreciable numbers. on
the twentyhlth day. llore recently, however, the existence of
typhoid bacilli in stet' ised seawater has been examined by
Cassedehat, and his results are net in accord with those obtained
by Glam. Cassedehat found that whilst many pathogenic

1 See U ‘ e Diniv “ Gxundlagan fitt- eine 'l hemie der th.r onen elner
reellen Ve derlic‘nen" ('l‘eubner, 1892, § 126), or 'Weiersttztss, ?cunvzm
ft‘ir (i2? flizzzzfiavnnzz'z/c, Band 79, p. 2).
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