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A MOBILE FILTER OF LARGE CAPACITY l3UGGESTED 
FOR USE IN THE BRITISH ARMY. 

By LIEtI'TENANT-COLONEL G. G. NASMITH. 

Commanding Canadian Mobile Laboratory, Briti8h Expeditionary Force. 

THAT impure water is capable of producing more disease than 
almost everything else put togeth'er in' an army in the field is 
realized by every sanitarian. That the present European War has 
proved this beyond all doubt is familiar to the sanitarian who 
knows the medical history of the various armies. And that the 
water problem will be 01 even greater importance as the summer 
season advances may be readily admitted. 

Enteric fev.er, dysentery, and cholera, to say nothing of the 
milder diarrhreas, are largely water-borne diseases. With Europe 
overrun with millions of troops, many of them .. carriers" of 
disease germs, the means are at hand for great outbreaks of enteric 
disease, unless certain and continuous means of combating them 
are undertaken. 

The record of the British Army to the time of writing with 
regard to preventible diseases is an enviable one, and in itself 
speaks volumes for the sanitary measures that have been taken. 
Anti-typhoid inoculation has, undoubtedly, been responsible to a 
large extent for the prevention of enteric fever. But anti-typhoid 
inoculation will not prevent dysentery or paratyphoid fever or 
cholera. The latter has not made its appearance at all in the West 
of Europe as far as we know. Dysentery, as such, also seems to be 
unknown in the British Army. Paratyphoid organisms have been 
separated in a fairly large proportion of cases diagnosed clinically 
as enteric fever. 

That enteric diseases have not made their appearance in the 
British Army may be accounted for in several ways, namely, by :

(1) Anti-typhoid inoculation. 
(2) Disinfection of the water supply of the troops by chlorine. 
(3) Cold weather; during cold weather men prefer tea and soup 

made from boiled water, and will even fill their water-bottles with 
boiled water. In other words, the desire for liquids in winter is at 
the minimum. 

(4) Sanitary precautions taken to dispose of excreta, and 
providing baths and facilities for personal cleanliness. 

o,(5) Lack of flies during the winter months~ 
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G. G. Nasmith 325 

The season is now changing, however, and the time is at hand 
when flies will abound and when the Army will demand water in 
infinitely greater quantities. 

The supplying of a continuous and adequate supply of pure 
water to an army in the field is an excee~ingly difficult problem. 
In the British Army the system is such that each water-cart is 
made a complete unit in itself; a unit capable of taking a dirty, 
polluted water and both clarifying and disinfecting it. In theory, 
such a system is ideal, and is certainly the hest that we have ever 
had. In practice, however, certll,in weaknesses have developed in 
this system which are of great importance. 

In the first place, the tremendous strain put upon these water
carts has developed certain mechanical defects which have put the 
clarifying apparatus out of action for greater or less periods, and 
chlorination has he en the only thing that has stood between the 
men and water-borne disease. Chlorination is all right as long as 
the water is clean, but chlorine will not thoroughly disinfect water 
that contains particles of solid material in which germs may be 
locked Up.1 In other words, with unclarified, incompletely dis
infected water, or with clear unchlorinated water there are as many 
possible sources of enteric disease outbreaks as there are water
carts. The men in charge of the carts may be careless, or become 
sick, or be taken away from them, and be replaced by less expert 
men, with the net result that failures are bound to occur. 

Then the failure to add just the requisite amount of hypo
chlorite of lime results in either under-dosing or over-dosing. The 
former resuIt~ in failure to destroy pathogenic organisms; the 
latter produces an objectionable taste and drives the men to drink 
any other water than that which has been so treated. In checking 
the results of chlorination of the water supply of the Canadian 
Division in the laboratory both of these results have been met with. 
It is only fair, however, to state that in this case the bacteriological 
efficiency has been very good, and that neither under- or over
chlorination has been the rule. 

The water problem is now assuming a new aspect in the area 
occupied by the British Army. The wells are, as a rule, very 
shallow and very frequently are quickly drieci up when used as 
sources of supply for the Division occupying the area. This has 

1 [A test cabinet has been supplied to the medical officer of each unit to 
enable him to determine the amount of chlorine required for the disinfection of 
un clarified or partially clarified water.-ED.] 
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326 A Mobile Filter suggested for the British Army 

already occurred, with the result that the wa.ter-carts have, in some 
. cases, been compelled to go several miles for water from supplies 
which were both copious and presumably pure.· In other words, 
the frequently expressed opinion of army sanitary officers that wells 
are incapable of supplying an army in the field is being proved to 
be true. 

As the summer advances and more water is used the following 
conditions will arise;-

(1) The soldier will no longer drink tepid boiled water. 
(2) He will drink large quantities of water-;no matter where it 

comes from. 
(3) Wells will not be available as sources for the army except to 

a minor extent. 
(4) In many cases, rivers, lakes, canals and ponds will, of 

necessity, be resorted to. Needless to say, they are polluted beyond 
description, as analyses have already. demonstrated. 

The problem seems to the writer to resolve itself naturally into 
two divisions, namely, the water supply for the men in the trenches, 
and the supply for those in reserve. 

For those in the trenches, to whom water must be carried in at 
night, there are several ways of attacking the problem. 

(1) By supplying the individual with tablets of bisulphate of 
soda to put in his water bottle and disinfect the water. This is 
being done, but can only be considered an emergency method, 
because many soldiers quickly tire of the taste and refuse to use 

. this agent, which is moreover a bulky one. 
(2) By supplying chloride of lime and thiosulppate tablets by 

means of which a pailful of water. may be sterilized effectively by 
the chlorine, and any taste subsequently destroyed by the thiosul
phate. This may be done in the trenches or at the source of 
supply, and is being tried out by one division to a limited extent. 
Or a liquid stock solution of hypochlorite .solution may be kept on 
hand, and the necessary quantity added to each rum jar or pail of 
water as it is brought into the trenches. This is also being used 
to some extent. 

(3) By erecting at each place near the trenches used as a source 
(lJf water supply, a barrel or cask fitted with a tap. This ,can be 
filled and chlorinated, and all water used drawn from it. 

For those not in the trenches the water supply could best be 
obtained at central points, to. which the water carts should go, and 

. be filled with water purified at these central points. 
This method involves the use of large mobile filtering and 
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chlorinating units, which must be capable of turning out a large 
quantity of purified water in a small space of time. Such a 
filtering unit must have the following features:-

(1) It must not weigh too much, that is, it must be capable of 
being drawn by horses or set up on a motor chassis. In other words, 
it must not weigh complete more than two and a half to three tons. 

(2) It must be self-contained, that is, it must have gasoline 
driven centrifugal pump; apparatus for accurately adding alum 
and hypochlorite solution, and filtering apparatus all in the one 
unit. 

(3) The filtering surface must be capable of being easily 
cleansed, or, better, of cleansing itself automatically. 

(4) It must be mechanically substantial, and capable of standing 
hard usage in the field. 

In the first place there is no such apparatus on the market .. l I 
am convinced, however, that the most recent method of filtering 
water, which is now being installed in the city of Toronto, Canada, 
c()uld be easily adapted to this purpose. 

The system is known as the drifting sand filter, and is unique 
in that it is a combination of the old slow sand filter and the 
mechanical filter. Alum is used as a coagulant, but instead of the 
precipitated dirt settling out on a fiat·· surface, as in the ordinary 
mechanical filter, and thereby gradually choking the surface, it 
settles on sand pyramids or cones, the surfaces of which slowly 
drift down to the sides, and are drawn off with the entangled alum 
flock and dirt. The dirty sand is then washed automatically free 
from dirt, the dirty water (less than one per cent. of that pumped) is 
carried off to one side, and the clean washed sand is trapped and 
carried to the top of the filter by the infIowing water to be clarified. 

As a preliminary to the consideration of this plant by the City 
of Toronto, three distinct experimental plants were built, the 
largest being a single unit, with a capacity of 500,000 gallons a 
day, and the smallest a four by six foot multiple unit. The latter 

. had four whole cones, eight half cones, and four quarter cones, and 
worked from the mechanical and physical standpoint just as well 
as the half million gallon single unit. The large plant, which 
underwent an official test by the writer for a period of thirty-five 
days, was in every way satisfactory, removing in that period 

1 [There are several plants of English make available, and these, as well as the 
one described by the writer, have already been ordered for the purpose of supply
ing water to divisions.-ED.] 

copyright.
 on M

ay 22, 2023 by guest. P
rotected by

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-24-04-03 on 1 A
pril 1915. D

ow
nloaded from

 

http://militaryhealth.bmj.com/


328 A Mobile Filter suggested for the British Army 

98'5 per cent. of the bacteria present. No attempt was made to 
investigate the smaller two experimental plants from the bacterio
logical standpoint. 

Seeing its potential possibilities for use in the field, the writer 
asked the inventor of the system to prepare designs of a mobile 
unit, with a view to its use with the Canadian Division. Time 
and circumstances were not then favourable, and later on it was 
found that another system was in vogue. The necessity of the 
occasion makes one feel that anything which ma~ improve the 
health of our Army in the field should be suggested now . 

. This mobile filter unit would be capable of delivering at least 
fifteen hundred gallons of clarified, disinfected water per hour; or 
enough to fill about fifteen water carts. A great advantage in this 
respect is that one destroys bacteria first, and then filters them out; 
in other words, one filters dead bacteria. There are many obvious 
advantages to such a scheme, one of them being that the purifica
tion of the water would be taken out of the hands of a large 
number of men, and placed in the hands of a few competent men. 
Besides this, the water can be over chlorinated, and the excess of 
chlorine subsequently removed if necessary. 

The unit would be self-contained, and could be easily moved 
from area to area to filling points, or it could be even utilized to fill 
standing or mobile water tanks from which the water carts could 
in turn be filled. 

The greatest danger from the sanitary standpoint is untreated 
drinking water. Epidemics of intestinal disease have in nearly 
every war carried off more victims than the arms and devices of 
the enemy. These water-borne intestinal diseases can be prevented 
to a great extent, and every possible means should be seized upon 
to see that they are prevented. 
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