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ferred to steam sterhzer, and heated on
four successive days during ten to fiftecen
minutes. Sterili.ed test tubes, also
plugged îwith cotton-wool, mnaV be partly
fiiled and sterilhzed is the saine way.
This prepared, Ile mnedmmiiss nay be pre-
served mn the dark for imonths.

For the actual tests, at leaslt four dishes
are required for each sample. and these
t igether witli all oier glass apparatus
should be sterl.zed as usual is the air
oven, several pipettes divided into ù cc.
will be needcd, also glass flasks of 100 ce.
capacity for dilutsng the water.

'l'he dishses havng been placed on a
level table and the nuttient melt.d at
about .o' C, about so cc. is carefully
introduced into each dsh, reinovng the
cover only so far as to allow of the liqumd
being poured in, and akmg cite to avoid
infecting the nuttrient, by using sterilized
forceps for remoiîsvîng the cotton-wool
fros neck of flash, the by of which nuist
aiso be gently leated In Illinsen flamîîe.
lefore the medium has soldified var> ing
quantîiles of the water sampkles aie minro.
duced b.y ieans of the sterh/.ed pipettes.
Convenient amsounts are i cc., . cc.,
.} cc., 1 cc., and , cc., but with very
bad water - cc. (or even less) will be
sufficient. These smsaller quanimes are
mseasured by irst lreparnig dilcitions cf
the original water witli 99 or 999 times
ils volume of sterilzed water. The water
and imediuin have now to le tlorouighly
inîxed by tilting the dishes backwards and
forwards sever.al lunes, and tmen set at
rest in a cold place (refrigerated during
hot weather) uîntil thorouighly set, when
they are transferred to an inculator and
maintained at about 2o' C. In those
dishes which contain a suith iently suali
portion of the waiter, cach idividual or-
ganiss is separated fr,»m tIse others by
malixmg with so large a pîroportion of
medium. and whenî this solidifies e.ch one
is kept ii its place, consequestly wleii it
multiplies it in tine produces a " colony"
sufficiently large to be secn b> tIhe naked
eye or a pocket less. The dishes are
therefore exammised froi lime to time
during several days. By the end of the
second day, but frequenitly much earlier
thain this, somse colonies will be scen, and
these Vitl increase in nuînher until all are
developed, when they inust le counted.
If few in uunuber this may casily be donc,
but, if many, a spiecial counting apparatus
will be required. That usually enployed
is Wolfhugel's, which consisis of a black-
cned pla:e, uipon which the dishs is placed,
asd covered wnfh a glass plate divided
into squares. The dish is viewed through
this divided plate, and the number of col-
oies mn five of the squares (diagonally) is
cotinted. From this tihe iinumber in the
whole disis may be casily calculated.
The following figures are given as ai
ustance of resuilts actually oltained:

.t cc. contained 230 col's z .60 bact. pcr cc.
1t4 cc. " .4 - 5 45 "

A cc. 47 " = 470 " "
cc. " 5 " =500 "

- 5h;;CC. " Z " =,OOO ""

In such a case, where the nunmber of

organisns is comparatively simail, it is
evident tiat the figures obtained from
the smualler quantities are less reliable
than those fron the larger, and in calcu-
lating results it is well to omit teim, the
actual nlîîumber to be certified in the above
exaipile wouIld be 460, the miean of the
first three plates. On the other hand,
whien the inumbîser is very large, the results
fron smaller quantities are more reliable
than froi larger ones, where the difficulty
of accurate countîng is a very real one.

iaîvmg thtus ascertained the iimber of
bacteria li the water before and after
filtration, a simple calculation gives the
percentage remssoved. When working
well, sand-filbers, as used by most water
companlies, wVill reiove fron 95 to 99.9
per cent. of the bacteria. This renark-
able result is explainsed by the fact that
the bacteria ai first arrested by the upper
surface of sand there multiply, forming a
slimuy coatng, which serves as a very
efficient filtering medium for the water.
It follows, therefore, that a newly-con-
structed filter does not purify the water
well, but rcquires a few days to attains its
mnaximumtim of eflicienc>. It also follows
that the rate of filtration becomies slower
as the slimny coatisg increases in thick-
ness-so mtuch so that fron timue to timie
the tpper surface of fine sand iust be
scraped off to the depth of about 9 to ý.(
inch.

'he vast mssajority of hacteria present
in natural wateis are of a harnless charac-
ter, but there is no reason to believe that
pathlogenic organisins, such as cholera
and typhoid germis, will behave is any
way differently fron the ordinary "water
iacteria," in fact, the cxperie..ce of Hami-
bur-.g durimg the cholera ep'idenic of iS92
shows that they behave similarly. Tie
towns of 1 lanmurg and Altona boths drew
thcir suppily fros the river Elbe. The
former received the water froi a point
above the ouîtfall of the town sewers, and
did iot filter it before supplying, whilst
the latter took its supply below the out-
faIl of sewers of hoth Hamuburg and AI.
tona. 'ie neighboring town of Wands-
beck received water froin ais iniansd lake
after filtration. 'he deatlss froni cholera
in the threc towns were as follows:

Itamulnîrg ......... i:.2S per 1nuund.
Alsona .. . 2.3.4
W~andsbcck. .2.15 "

2. TH F. GF.NF.R EXAMNIATION OF wATER
AS TO SUITA5II.5TY FOR DRINK-

iNG PURI'OSS.

The first stop in this examination Is
the sane as already described, but it is
evident that tme bare determipation of
the total number of organisms present is
of practically little valie, because tIhe
great majority will usually be harmiless
forms, and the purest natural waters are
capable of sustaining the life of vast num-
ber of bacteria ; noreover, as has been
before observed, a water naturally very
pure bactcriologically becones teeming
with bacterial life a few days after collec-
tion, by multiplication. There are, how-

ever, ot her considerations of much greater
value, viz., the nîsumber of bacteria which
catse liquefaction of the gelatine, and the
nuimber of different species present.
When examining the dishes for the nuni-
ber of colonies it will be apparent that
great differences exist between them, some
appear within thirty-six hours or even
earlier, whilst others do not become visible
for several days ; noreover, some are
found onsly upson the surface of the gela-
tine, others are entirely ensbedded beneath
the surface; the color may vary, the
commxsonest being yellowish or white, red.
dish, brown, or gray. One very inpor-
tant difference is that while somte forns
cause rapid liquefaction of the gelatine,
others liquefy it but slowly ; others, again,
do not possess this power at ail. This
liquefaction nay extend far beyond the
visible circunference of the visible
colony, or nay be confined to a small
radius; the liquid gelatine may be thin or
viscid, transparent or turbid. The form
of tIse non-liquefying colonies is also im-
portant-round, oval, or irregular, or of
characteristic form.

These liquefying bacteria are very fre-
quently the cause of putrefaction, and
produce iupleasant odors consequent
upon the decomnposition of .ie gelatine ;
nioreover, they are not able to live and
nultiply in pure waters to anything
like the extent that the non.liquefying
species do, hence their presence in large
numbers is a very bad feature.

A water which hecomes polluted by
sewage and other household filth is
thereby contaminated not only by
great numbrrs of bacteria, but by many
speties, whereas a water drawn from a
deep spring or other source remote fron
polluting influences contains compara-
tively few, and very few, perhaps only
three or fouir, species of bacteria. The
gelatines cultures having been made as
usual, they are carefully examined, and a
minute portion of each forn of colony is
removed by means of a needie (pre-
viously sterilized by lseating in the Buis-
ses flane, and cooled), and transferred to
test-tuies of gelatine or other culture
media. The inoculation of test tubes is
carried out cither by " stroke " or " punc-
turc " as follows :

For stroke culture test.tubes are used,
containing gelatine, agar-agar, or sterilized
potatoes. Agar-agar culture medium is
prepared mn the saine way as gelatine-
peptone, substituting for the gelatine
ýo grams of agar.agar, which, however,
requires prolonged heating t ensure solu-
tion. Potatoes are difficult to sterilize;
they are first washed, soaked in solution
of bicisîcride of mercury (z-rooo) for an
hour or two, and then peeled; again
placed in bichloride solution for frve
minutes, wasled witi steri!zed water, and
cut into slices about one-third of an inch
thick, with a sterilized knife. The sices
are then put into sterile cultivation plates
or test-tubes (plugged with sterilized
wool), and placed in the stean sterilizer
for an hour longer.


