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Since writing my first paper on this subject, I have found B. typhOS1ts 
in flies from Sahore, once; from Kamptee, twice; from Nasirabad, once 
in flies from the bungalow of an officer who had enteric fever, and once 
from flies in the Officers' Mess there; from Nowgong, twice, once in 
flies from the Royal Artillery coffee-shop, and again in flies from, the trench
ing ground, making a total of nine times in three months. Except those 
from Nasirabad, the flies were always flamed beforeexam!nation, and a 
control of the wasted flies was taken before crushing, so there is no doubt 
the bacillus was actually in the interior of the fly, most probably in the 
intestine. 

WATER STERILISATION IN CAMP. 
By MAJOR J. McCARTHY. 

Royal Army Medical Oorps. 

IT may be of some interest to readers of the Journal to hear how 
the latest pattern of Griffiths' water steriliser has worked while in use 
at Caerwys Camp, North Wales. The West Lancashire Territorial 
Division, about 12,000 strong, arrived in camp on August 1st. There 
was some doubt whether the quantity of water in the town reservoir 
would be sufficient for the needs of the troops, and as other sources of 
supply were found unsafe for drinking purposes, it was thought advisable 
to supplement the town supply with sterilised water from the other 
sources if necessary. To do this, three Griffiths' sterilisers were sent to 
the camp from the makers, Messrs. Cooper and Company, and were 
placed at the end of the infantry lines. 

The water to feed the sterilisers was derived from a spring in a ravine. 
200 feet below the camp, and to pump it up to the camp four lift and 
force pumps worked by hand were employed. The water was received 
into a canvas trough 30 feet by 2 feet by 2 feet. From this trough it was 
conveyed by means of a semi-rotary hand pump to a small circular 
clarifying tank, A (see diagram). This clarifier contains layers of canvas 
through which the water passes on its way to a 200-gallon tank, raised 
about 4 feet from the ground on a wooden platform. The water passes 
from the bottom of this tank through a tube, C, into a heat exchange 
apparatus, which consists of a copper box, containing a coil of narrow 
metal tubing, through which the cold water circulates on its way to 
the boiler through tube D. Here it circulates, in a jacket round a 
cylinder, containing the fire, and when the temperature of. the water 
reaches 1760 F. a valve fixed in the top of the jacket opens automatically, 
and allows the sterile water to pass back along a tube, E, into the heat 
exchange box again, where it flows over the coiled tubes containing the 
cold water, and is thus cooled down rapidly to within about 15° of the 
original temperature. of the cold water, and it finally passes by t~be_ F 
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676 Olinical and other Notes 

into the lower 200-gallon tank, which is placed on a level with the heat 
exohange box, by sinking it partially in the ground. 

The automatio valve in the boiler oannot open till the temperature of 
the water in the jaoket reaohes 1760 F. By this arrangement it is made 
certain that sterilisation is attained before the water can pass back into 

GRIFFITH WATER STERILISER, 20Q·GALLON CAPACITY. STANDING 

CAMP PATTERN No. 7. 
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the heat exohange box, as a fall in temperature below 1760 oauses the 
valve to close again. That sterilisation is obtained at this temperature 
has been satisfactorily proved by repeated experiments at the Army 
School of Sanitation by Brevet-Colonel Firth. He finds that expo
sure to a temperature of about 176' F. for a few seconds is enough to 
kill organisms whioh produce such diseases as enteric fever, dysentery, 
cholera, and infeotive diarrhooa. Of oourse,· this temperature does not 
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Olinical and other Notes 677 

destroy spore-bearing organisms, but as the presence of these forms alone 
in water does not give rise to disease, as far as is known at present, 
they need not be taken into consideration in connection with methods of 
sterilising water for drinking purposes. 

The automatic valve contains certain metal capsules containing pure 
alcohol. When they' are immersed in water having a temperature of 

B 

" To feed pump 

Sterile Wat .. r Tank 

PLAN. 

1760 F. they expand, and being retained firmly by a stirrup against 
the bottom of a spring,- force up the plug which. opens a valve.' This 
arrangement of expanding capsules is conveniently controlled or adjusted 
by manipulations of the screw nuts over and under the ends of the cross 
bar, and once accurately adjusted, requires practically no further atten-
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678 Clinical and other Notes 

tion, beyond occasional inspection to see -that the capsules' are sound and 
in position. Spare capsules are provided with the' machine. 

These sterilisers were in use in Caerwys Camp for thirteen days, an'd 
as the demand for sterile water was considerable; it was found necessary 
to use two canvas troughs 30 feet by 2 feet by 2 feet, in addition to the 
200-gallon tanks for the reception of sterile water. These troughs were 
kept filled with sterile water, and to do this the sterilisers were working, 
on an average, twelve hours daily. 
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The regiments sent their water-carts at definite hours during the day, 
and· these carts were filled from the canvas troughs by means of a lift 
and force pump. This' pump filled a water-cart tank in about ten 
minutes. 

The three ste~ilisers were kept working satisfactorily by Corporal 
Freeman and nine men of the Royal Army Medical Corps, all of wh?m 
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Olinical and othe?' Notes 679 

had received special instructions in methods of water sterilisation a.t the 
Army School of Sanitation. 

It was found necessary to work the ma.chines twelve hours a. day for 
the thirteen days they were in use, in order 10 keep the supply above the 
demand. This meant hard work and careful stoking of the fires so as 
to keep the temperature of the water in the boiler up to 176' F . ; tbat 
being the temperature at which the automatic valve opens. They bad 
also to see that there was a constant supply of water in the upper tank, 
E, otherwise the circulation of water through the appa.ratus would soon 
cease. 

Three men were told off to each steriliser, and as the working hours 
were long, Captain Graham, the Staff Officer to the Army Medical Corps 
of the division kindly senl me men of the Territorial Royal Army Medical 
Corps from the water squad in camp to act as reliefs at the pumps. 

Corporal Freeman took the opportunity to instruct these men daily 
in methods of water sterilisation. The fuel used wa.s coal, and once the 
fires were well alight it was found that, with good stoking, the quantity 
required was not very large. 

Tbe lift and force pumps wbicb forced the water up 200 feet from the 
ravine below the camp were worked by band, and as they were very stiff, 
it was found necessary to have fatigue parties, sixteen men at a time, four 
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680 Olinical and other Notes 

to each pump. These men were sent from the brigades in turn and were 
relieved every three hours. 

The following details were noted while the sterilisers were working, 
and will show what they are capable of doing :-

(1) The fire in the. boiler was lighted at 6.30 a.m. In twenty-five 
minutes the hot water began to pass through the automatic valve. 

(2) From the time the water began to pass the valve it took one hour 
and ten minutes to fill a 200-gallon tank with sterile water. 

(3) The sterilisers were working twelve hours daily, and during that 
time about 88 lb. of coal were used for each steriliser: roughly speaking, 
two sterilisers working twelve hours a day for thirteen days, consumed 
1 ton of coal. 

(4) Each steriliser turned out 2,300 gallons of water in twelve hours. 
This amount was produced daily, and necessitated constant attention to 
stoking, and keeping a steady supply of raw water in the upper 200-
gallon tank to feed the steriliser. 

In conclusion, I have only one remark to make in connection with this 
method of purifying water. .The temperature of the sterile water issuing 
from tbe heat exchange box is a great drawback. It is distinctly warm, 
and very unpleasant to drink. Even after it had been for some time in 
the open canvas troughs, it did not cool down to a drinkable temperature. 
If the water is not wanted at once, it of course does not matter, but 
when the demand for water is urgent, as it was at Caerwys, there is no 
time for it to cool. It had to be pumped immediately into the metal 
tanks on the.water-carts, which were themselves very hot after exposure 

, to the sun, so the water had no chance to cool down. 
In big chemical works, a good method of cooling hot sulphuric acid 

and other liquids is adopted, a. simple modification of which might be 
tried in connection with these sterilisers, provided the apparatus is to 
be stationary for some considerable time, as, for example, in general 
hospitals, stationary hospitals, outposts on lines of communication, and 
in more or less permanent camps. The method consists in cooling the 
liquid by letting it fall on to a slightly convex metal plate. This spreads 
it out in a thin sheet, and serves to cool it a little. It tben trickles down 
through a tower filled with flint stones. When the liquid arrives at the 
bo~tom of the tower it is quite cold. . 
. A modification of this might be tried for cooling the sterile water still 

further. It might be passed,after leaving tlleheat exchange box through 
a large barrel filled with Clean stones, flint for preference if obtainable, 
and then into open troughs or other receptacles. I do not' think' the 
passage through the barrel of stones would check the rate of delivery to 
at;J-y appreciable extent. 

. I 
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