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g before you on the
do better than point
“do for mankind. And
3 1 found myself in no
want of material, f-:}r amongst the warious aspects of scientific
activity there is surely none which, whether in its most recondite
forms or in those most easily understood, have done more  to
benefit humamt;,r than those which have their origin in my own
special study of chemlstrg,r I deslrcd to show what one chemist
may accomplish, 2 man devoted heart and soul to the investigation
of nature, a type of the ideal man of science—whose example
may stimulate even the feeblest amongst us to walk in his footsteps
i if only for a short distance, whose life is a consistent endeavour to
4

seek after truth if haply he may find it, whose watchwords are
simplicity, faithfulness, and industry, and whose sole ambition is
to succeed in widening the pathway of knowledge so that following
generations of wayfarers may find their journies hght&ned and
‘their dangers lessened.

Such men are not uncommon amongst the ranks of dlstlngmshed
chemists. T might have chosen as an example the life and labours
of your sometime townsman, ]oseph Prmstle:,r, had not this theme
been already treated by Professor Huxley, in a manner I'cannot
approach, on the occasion of the inauguration of the statue which
stands hard by. To-day, however, I will select another name, that
of a man still living, the great French chemist—Pasteur.

As a chemist Pasteur began life, as a chemist he is ending it.
. For although, as I shall hope to point out, his most important

researches have entered upon fields hitherto tilled, with but scanty

success, by the Biologist, yet in his hands, by the application of
chemical methods, they have yielded a most bountiful harvest of
of essential service to the well-being and progress of the
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A science. treating
called microbes,
1e animal, but
cience which bids
e of Mﬂdicine, a
s of oseph Lister given
cation in the d:scovery of

uﬁe whlch has alread y

to a new and benef icent  applic
tlEE;atlL‘. surgery.
. The whole secret of Pasteur'’s Success may be summed up
in a few words. It consisted in the application of the exact
methods of physical and chemical research to problems which had
hitherto been attacked by other less precise and less systematic
methods. His early researches were of a purely nhemmal nature,
It is now forty years ago since he published his first investigat-
ion. But thl& pomted out the character of the man, and 1nd1cated
the lines upon which all his subsequent work was laid.

Of all the marvellous and far-reaching discoveries ‘of modern
chermstrjr, perhaps the most 1nterestmg and mlportant is that of the
~ existence of cnmpnunds which—whilst possessing an identical com-
}L position, that is, made up of the same elements in the same 1::r-:}pﬂrt10n5‘
~ —are absolutely different substances judged of by their properties. The
* first instance made known to us of such isomeric bodies, as they are

termed by the chemist, was that pointed out by the great Swedish

chemist, Berzelius.- He showed that the tartaric acid of wine-lees

- possesses precisely the same composition as a rare acid having quite
- different propemes and occasionally found in the tartar deposited from
wine grown in certain districts in the Vosges. Berzelius simply noted
this singular fact, and did not attempt to explain it. Later on, Biot
observed that not only do these two acids differ in their chemical
behaviour, but likewise in their physical properties, inasmuch as the one

> (the common acid) possessed the power of deviating the plane of
¥ a polarised ray of light to the right, whereas the rare acid has no such
rotatory power. It was reserved, however, for Pasteur to give the
explanation of this singular and at that time unigque phenomenon, for

he that the optically inactive acid is made up of two ccmpuum:ls,

ing the same composition, but differing in optical properties,







remains for years
ot turn sour even
small organisms
lest trace of these
h they alone can
2 yeast plant set up
ation. | This is clearly stated
ided opinion,” he says, “on the
the following.— The chemical
. correlative phenomenon of a
. I think that there is never
there being at the same time
altiplication of globules, or the continued

ife of globuIes already formed.”
a needle’s point a trace of the peculiar growth which
o5 the acetous fermentatmn, and the sound beer or wine
. short ﬁme becomes vtnegar. Place ever so small a quantity
the organism of the lactic fermentation in your sweet milk,
have been preserved fresh for years in absence of
5, and your milk turns sour. But still more, the
1 '%'1"1355 about the alcoholic fermentation will
he acetﬂus, and wice versd, so that each peculiar
is brought about by the vital action of a peculiar
bsence the change cannot occur; in its preseﬁce

~can take place.

. we may ask, as Pasl:eur dld—Wh}l' does beer or

is q!.lesl:lﬂn was given by him in no uncertain tone in one
most remarkable and most important of modern expenmeutai
€ es. Milk and beer which have become sour on standing in
'ge air contain living micro-organisms which did not exist in the
u'ngmal sound fluids.  Where did these organisms originate ?
Are they or their germs contained in the air, or are these minute
beings farmed by a process of spontaneous generation from material
not endgwed with life ?

ntroversy as to the truth or falsity of the theory of
spontaneous generation was waged with spirit on both sides, but
in the end Pasteur came off victorious, for by a series of the
most delicate and convincing of experiments he proved the exis-
tence of micro-organic forms and their spores—or seeds—in the air,
ed that whilst unpurified air was capable of setting up
changes of wvarious kinds, the same air freed from
t give rise to these changes. Keep away the special







ials the least open
25 easy of valuation
weakness, and, therefore,
hile in former days the
C «Be ruined by disease
hem ‘with the yeast, at

ach vgﬁt pecuniary disasters
u"" |
ps the one Fhich demands
lete and absolute cleanliness.
products, are so putrescible;
ance of disease organisms in the
Jounts eﬁ;@ig'sf: waste products
form these places into perfect
micro-organisms, whence, trans-
itably ruin them however carefully
her respects. Without the microscope,
the way of the supreme cleanliness
detection ; with it we can track down
source, whether it be in uncleanly
or in carelessness of manipulation.
applications of Pasteur’s researches,
f beer claims a place. Pasteur showed
‘below the boiling point sufficed for destroying
1 alcoholic fluids, and based on these results,
ow-fermentation beers are annually submitted
atures, and thus escape the changes otherwise in-
micro-organisms which have succumbed to the
This process is however, for several intricate reasons,
for English Deers, but if we cannot keep our beers
them to high temperatures, we can foretell to a
they will keep by artificially forcing on those changes,
ould occur more slowly during storage. The application
itable temperature, the exclusion of outside contamination,
copic ‘examination of the “forced” beer, and the know-
‘Wgh we owe to Pasteur of what the - microscopic aspects
uffice to make each bkewing foretell its own future
ory, and thus suffice to avert the btherwise inevitable risks incident
L to the storage and export of beer, 1I're stability of which is unknown,
“ - Brewing has thus become a iserii:s of precise and definite
0 1 capable of control at every point. Instead of depending
to depend—on lntumdn and experience handed down
father to son, it now depends upon care, fore-







st in fields specially
10ré successful than all
egregiously failed ?

which met 'Pz_lsteur in
derfully he overcame them,
&' of this disease, which is
ghich cover the silk-worm.’
jal growth of the worms,
sHess as to food, and by

_certain microscopic
i the tissues of
1 which such
CrO-0rg; fill the whole
a healthy condition

from which the silk is made.
ess.  Still this knowledge did not
lthy gave rise to stricken worms
chilst again other worms distinctly
sons. These difficulties, which had
5 observers, were fully explained by
(s e organisms,” said he, “which are
may b 1 the egg and even in the young
i ‘most careful search, They develop
worm, and in the chrysalis they are- more
derived from a diseased worm invariably
es, and is incapable of breeding healthy

h-test is the one adopted by Pasteur, and it is an
If the female moth is stricken, then her eggs—
iey show no visible sign of disease—will produce
JIf in the moth no micro-cocci are seen, then her

y at any rate will be sound and free from
will always produce the normal quantity of
. not all.  Pasteur found that healthy worms
: ¢ infected by contact with diseased ones, or through

§ contained in the dust of the rooms in which the worms
e fed. Worms thus infected, but|free from inherited taint, can
lowever, as stated, spin normal cpcoons, but—and this is the
mportant point—the moths which such chrysalides yield invariably
produce diseased eggs. This exphins the anomalies previously
noticec Lhe silk-worms which diz without spinning are those
' disease is hereditaty, viz.,, those born from a
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You know tha

d “fﬁ’bj E!plam but the fact remains. Gradually, thrn

researches, we are coming to understand that this is no
case, but that the growth of every micro-orga
of some special chemical substance, and that the tr

i virus—or the poison causing the disease—is not the m

# but the chemical compound which its growth creates.
more “to the solid ground of nature trusts the man
for aye,” and it is only by experiment that these thing
learnt. '

q% Let me illustrate this by the most recent and
most striking example we know of ‘The disease of
“accompanied by a peculiar microbe which, however,
outside, as it were, of the body, but death often takes pl
frightful rapidity. ~ This takes place not by any acti
microbe itself, but by simple poisoning due to the p

the gro organism, which penetrate into the system.
icrobe does not. This diptheritic éacillus can be
and the chemical poison which it produces can be
separated by filtration from the microbe itself, j

sparated from the yeast granules If this

% drup of this pelucid liquid given to an animal,

with all the well-known symptoms of the disea

similar experiments made with the microbes of othe
to the conclusion that in infectious maladies the €







