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difficul to keep the bisulphite solution sterile, any micro-
OTganismg gaining access to the solution are not killed by
the bisulphite, and when added to the water in the cylinder
(t)};ey are not killed by the chlorine, which is neutralized at
€€ by the solution in which they arrive. Further, the bi-
SuI_Phite salt is very unstable, especially when the water in
Which jt j4 dissolved is aerated, so that, unless a constant
Watch he kept’ the proportion of neutralizer to chlorine may
€ Very much out, and an excess of chlorine may easily be
alloweq to pass into the mains. The watchfulness necessary
Qr this part of the operation may be far more profitably
OIVerted to the maintenance of a balance between the amount
Or'ganic matter in the water and the amount of ‘‘bleach”
Solution Decessary to bring about its complete oxidation.
The water, as it leaves the cylinder, where it has been
9S¢d to the action of the chlorine, flows into a galvanized-
D tank over a slotted weir, so graduated that the amount
Water flowing at any given time may be easily measured.
In. a series of preliminary experiments, six in number,
Which one part of chlorine was added to 1,000,000 parts
Water, the excess of chlorine being neutralized by bisul-
Ou;e;] of S-oda.solution, samples of water of 150 c.c. were
to contain no B. coli or any of its congeners.
in 2solmilar results were obtzfivnedl w;ith one part of chlorine
5 es) 00,000 of water, then with six in 4,000,000, 'larger sam-
test,fosoo C.c. of the t;eated water bemg submitted t.o the
I the B. coli. The method of testing, though simple,
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saaif Very efficient. A strong solution of McConkey’s bile
int Y 8lucose litmus medium, was prepared and decanted

@@ litre flagk, This, plugged with cotton wool, was

F Oroughly
g station,
orfOrn dust py
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Was then incy

sterilized and taken out to the Fulbourn pump-
At the weir the cotton wool plug, protected
a cap of paper, was removed, and half a litre
water was allowed to flow into the flask, which
Dresen, bated for forty'-eigh't hours. If 'the B. coli was
bubbles and gas was formed, the litmus becoming red and gas
CirCumSt makmg.'thelr Appcarancaang the surface, unv.der the
U bur ances thlS. “presumptive coli test’” was sufficient .for
Plage cuIIJose, but in most cases control agar and gelat.lne
Organismtures were xpade. From these a few spore-bearing
S Wwere obtained, but B. coli was never found.

After t

Worlk; hese preliminary runs, a series of runs under actual

tWeh::i conditions was nf'lade—i.e., continuous. runs of
Weekd ours a day for perlod§ of about a fortnight each,
half‘hmi]:] e Sund?_iys- During the whole of thes.e runs
Samples v observations were taken, and on certain days
ThreSh HWere sent to Prof. Percy Frankland an(.i Drs.
neutrali,si ston and Otto Hehner. While we were using the
Tesyltg ns ‘solution we often obtained somewhat irregular
to. e’ Which could, however, almost invariably, be traced
Cidey, aPI;éSence_of .micro-organisms igtroduceq, thro.ugh ac-
Tom withomamlnatlon of the bisulphite solu_t-lon with dust
Where o Out. In the main, however, an.d in every case
tion of te Were able to eliminate this accidental contam.ma-
€ Water, and especially when we dissolved the bisul-

Soda in water already rendered sterile by the addition
:"’ the results obtained were uniformly good; those
Tegy] ro ta_med by the other bacteriologists coinciding most
P ¥ With those obtained in the Cambridge laboratories.
On th:r Xample, T examined the four sets of samples sent
that i 'St day of a new series of experiments, and found
i% ¢ Sample contained B. coli in 50 c.c. of water, while
f"und‘ <. of each of the other samples no B. coli could be
by hi ¢ € first sample sent to Dr. Frankland was reported
Teturp, © cOntain B, coli in 50 c.c., while the other reporters
€It samples as containing no B. coli in 500 c.c.

DPhite

of the treated water. On the next three days of the run
every sample of the treated water tested was found to bhe
free from any but sporing organisms.

A change was then made to one part of available
chlorine in 2,000,000 of water with almost identical results ;
then to one part in 4,000,000 of water, again with the same
results. There was always a little trouble at first with the
neutralizing solution, and special arrangements had to be
made to keep it sterile, but as soon as the initial difficulties
had been overcome we had little or no further trouble in
obtaining consistently satisfactory results.

It was evident, however, that, as some chlorine aiways
remained to be neutralized, the limit of the dilution had not
yet been reached, and the installation was run for a couple
of days so as to introduce one part of chlorine into between
7,000,000 and 8,000,000 parts of water. Here we found the
excess of chlorine unabsorbed was so slight that neutraliza-
tion by the bisulphite solution was unnecessary. There was
neither taste nor smell of chlorine left in the treated water
an hour after it was taken at the weir, but the destruction
of the non-sporing organisms was complete.

After the baffle plates had been inserted another series
of experiments were carried out with absolutely parallel re-
sults, and I was able to obtain bad or good results at will.
Of thirteen samples of 500 c.c., each taken during this series
when one part of available chlorine was added to between
7,000,000 and 8,000,000 parts of water, no bisulphite solu-
tion being used, every one was ‘“‘sterile,”” no coliform organ-
isms being found in 6% litres of the water treated. More-
over, on no single occasion was there either taste or smell
of chlorine, the water was clear and bright, and very fresh
and palatable.

It is evident, then, (a) that sterilization of Cambridge
water by bleaching powder is not only efficient, but is easily
carried out, for when there is the faintest chlorine reaction
in the treated water as it comes from the chlorinating cylinder
(after being in contact with the chlorine for at least twenty
minutes) sterilization is complete; (b) that, in the case cf
the Cambridge water, it is unnecessary to add bisulphite of
soda, the process thus being enormously simplified; (c) that
the trace of chlorine remaining at the end of treatment dis-
appears very rapidly as the water passes through the mains,
or as it is exposed in the reservoir.

The amount of chlorine remaining at the end of the
period of contact may be measured very readily by any in-
telligent laborer supplied with a bottle of iodide of potassium
crystals, a flask of filtered starch, and a little weak acetic
acid. A crystal of iodide of potassium, a few drops of acetic
acid, and a tablespoonful of starch solution added to a litre
of the treated water in a glass jug held over a white tile
gives a color reaction which may readily be observed. If
a blue tint, especially a deep blue, appears, too much chlorine
is being added. A violet tint is the proper ‘‘end reaction,’
showing the presence of a trace of chlorine, while if no color
reaction be obtained—i.e., if the water remains uncolored—
the amount of chlorine present is probably not sufficient to
ensure sterilization.

In the first instance the work was carried out for me
mainly by my assistant, Mr. W. A. Mitchell, to whom I am
greatly indebted for the careful manner in which these obser-
vations were made (he remained at Fulbourn during the
whole of the time over which the experiments extended),
but after a time the engineer who looked after the pumps
was told off to make the color estimations. These I com-
pared with my own and Mr. Mitchell’s estimations, and
found that they were, in all respects, satisfactory.



