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Improvements at Warrington Baths. 

INSTALLATION OF FILTRATION PLANT FOR FOUR BATHS UNDER ONE ROOF. 

T'HESE baths were erected in 1865 by private 
enterprise and acquired by the town council in 
1873. In 1912 two further swimming baths were 
added . 

The establishmeilit is of particular interest, ·~S 

it is the only one outside L ondon, embodying £our 
separate swimming baths. These consist of t.he 
gentlemen's first class and second class baths, 
containing 102,000 and 70,000 gal. respectively; a 
ladies' bath of 53,000 gal. capacity, and a boys' 
bath holding 30,000 gal. 

This year many important improvements, 
including the provision of complette " Royles " 
purification plant, have been carried out under the 
supervision of Mr. Andrew M. Ker,. the borough 
engineer and surveyor, Mr. T . R. Howson, the 
building surveyor, and Mr. A. J. Hampton, the 
recently-appointed superintendent, acting in the 
capacity of clerk of works, whose enterprise has 
been largely responsible for making these baths 
one of the most modern in 1the country. 

The new plant has a duty of 65,000 gallons per 

GENTS.' FIRST CLASS PLUNGE. 
Contents 102,000 gallons. 
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hour, and is capable of complete turnover of the 
total volume of water in the four baths together, 
namely, 260,000 gallons every four hours. 

The cycle of operations conforms with the usual 
practice and to the requiremenJt.s of the Ministry 
of Health. 

An important feature is the installation of a 
battery of four filters -only, shown in the illustra
tion, each being 10 ft. diam_eter, giving a rate of 
filtrathon of 207 g;al. per sq. ft. per hr. Special 

The duplicate circulating pumps are clearly 
illustrated, showing the compact arrangement in 
a well of ample dimensions, to obviate priming 
before starting .this apparatus. 

Each pump is of the split casing, double entry 
type, with a bronze impeller, directly coupled to 
a 10 h .p . drip -proof motor, running at a speed of 
about 1,000 revs . per min. 

Particular attention has been given to the lay
out of the appm1atus for chemical treatment and 

MOTOR DRIVEN CIRCULATING PUMPS. 
Also showing above the Chemical Dosage ln2icators, " Chlorsyl" Chlorine 

Apparatus and Flow Meter. 

attention has been g1ven to the design of these, 
the over-all height ·being exceptionally low, 
permitting all control valves to be reoadily 
accessible. Each filter has arranged at the bottom 
a patent system of finely periorated tubes for 
the collection of the filtered water, and also to 
effectively distribute the air and wa.sh water during 
cleansing of the bed of filtering materiial. Gramte 
chippings are used to protect these tubes , followed 
by a correctly grflded becl of quartz and fine sand. 

chlorination of tthe water, this being placed above 
the pump well, wh ere it is accessible for .control 
from the platform indicated. This plat·form also 
gives access to the flow-meter installed to read the 
hourly rf\te of circulation through the plant. 

The patenJted system of chemical dosage to 
:assist in filtering is of considerable interest, as it 
supersedes the uncertain method of dosing the 
water by placing quantities of chemicals in 
enclosed tflnks. 
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An open mixing tank is provided, each section 
holding a day 's supply of the chemical solutions, 
which are prepared to a fixed streng~th by testing 
with the hydrometer supplied. These solutions 
.are then added on the suction side of the circu
lating pumps, through glass indicators giving the 
exact dos1age, which may be readily controlled by 
the attendant as required. The use of compli
c;:l'ted chemical pumps, etc., has been avoided, 
and, as no moving parts are employed, there is 
practically no wear and no power cost is involved 
in working. 

The " Chlorsyl " apparatus for the addition of 
chlorine gas is of the manometer type, giving a 
direct reading of the flow of chlorine and embody-

ture of the bath water at about 75 deg. Fahr. A 
suitable " Syphonia " steam trap is used to drain 
away the water of condensation without loss of 
steam . 

The piping throughout the installation is of cast 
iron with machine flanged bolted joints, and 
valves with indicators are fitted on all branch 
suction and delivery pipes to facilitate the control 
of the quantity of water circulated in each bath , or 
to permit of circulation of water in any bath 
separately, independent of the others. 

The interior of each bath has been modernised 
by redecoration and the installation of special 
floodlights to the superintendent's design. Also, 
some of the baths have been lined with white 

PERSPECTIVE VIEW OF THE FOUR FILTERS, 
with the chemical mixing tank in the foreground. 

ing a special device to give a fine adjustment to 
control the flow of gas, also incorporating several 
additional improvements to ensure the utmost 
reliability in working. 

A compact testing outfit is included for free 
chlorine and alkalinity of the bath water, to assist 
in the correct working of the installation. 

Aeration of the water is provided for by a motor
driven air-compressor of the water-sealed type, in 
which nu oil comes into contact with the air. This 
pure air supply is delivered to an enclosed aerator 
of ample proportions and thorough mixing of the 
air and water is obtained by baffle plates, whilst 
an open air vent at the top permits of release of 
obnoxious gases. The aerator also embodies a 
battery of copper tubes indented under Row's 
patent, giving a high transmission rate of heat 
from a live steam supply to maintain the tempera-

glazed tiles, whilst the diving platforms have been 
redesigned and chromium plated hand-rails fitted. 

A luxurious suite of Russian vapour baths has 
been added for the benefit of those desiring this 
specialised form of treatment, which is available 
for the use of males and females on alternate days. 

The entire plant for purification of the water was 
supplied and installed by Royles, Ltd., Irlam, near 
Manchester. 

The alterations have already proved a valuable 
asset, one important result being that the pay
box receipts for the first few weeks of this season 
have broken all previous records. 

THE BoROUGH oF LEYTON' s new public baths 
in High-road will be opened by Ald. A. J. 
All:mson, J.P. (the Mayor), on June 23, 1934. 
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The Examination of Filtered Swimming Bath Water.* 
By THOS. E. MOGG, M.I.E.C., M.N.A.B.S., 

General Superintendent, Woolwich. 

'l':HE lack of standardisation in the detailed 
examination of swimming bath water is a matter 
that demands attention. No definite standard of 
examination has been adopted in this country, 
with the result that methods differ widely in 
various parts, and widely va-rying results of tests 
of the same water can, and have been shown. 

Samples of water taken from swimming baths 
by medical officers of health and oth8rs in London 
are usually sent to one or other of several research 
associations, each having its own method of 
examination, which may differ widely from 
another, with the result that two samples of 
water from the same swimming bath, if sent to 
different laboratories for examination, are not by 
any means likely to show identical results. 

Differences in the method of collection of 
samples from different baths ar<C~ also likelv to 
account for widely differing results. · 

A sample may be ta.ken from a London bath at 
11 a.m ., and by 2 p.m. it is in the laboratory and 
under examination. A sample may be taken from 
a bath in the provinces which is a couple of days 
before it reaches its destination, and if its chlorine 
content is high, the chlorine has been exercising 
its germicidal effect during transit, and most of 
the organisms may be destroyed. 

One sample may be packed in ice for transit, 
thus retarding the growth of bacteria, while with 
another this has not been thought necessary, 
iYith the result that if the chlorine content is 
negligible, the bacterial content has almost 
doubled during the journey . . 

At one establishment the samples are always 
taken from -the surface at the shallow end of the 
bath; at another, on the bottom of the deep end 
is the favoured spot, with the usual differing 
results in the examination. 

One research associatio:1 always reports its 
findings in parts pe1· million after the chemical 
analysis, while another shows the results in parts 
per hunched thousand-a point that may easily 
be overlooked in comparing the samples from 
different baths. 

Chemically, the examination for nitrites, albu
minoid ammonia, and the amount of oxygen · 
·absorbed in a certain number of hours has been 
found sufficient . for all practicul purposes. 'l'he 
quantity of free chlorine present is shown, and 
in some cases the pH value is also estimated. 

The presence of nitrites in a swimming bath 
w·ater indicates that the organic matter in the 
water is undergoing active oxidation or nitrifica
tion , and that this process is not complete. 

* From a paper presented at the Annual Conference, 
May 1934, of the National Association of Bath Suuerin-
tendents (Incorporated). " 
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Hence, as nitrites are rarely found under other 
conditions, a swimming bath water containing a 
trace, however slight, should be regarded with 
deep suspicion. 

It may exist in the wa.t er because the conditions 
do not favour complete nitrification of the 
s,mmonia. Similarly, nitrites may be found in 
the water of newly -constructed baths, because of 
some reducing agent in the brickwork, and after 
a time, with efficient filtration and chlorination, 
iii will be found to have disappeared. 

The amount of nitrites in a water is rarely 
determined, as such determination would serve 
no useful purpose. Its presence or absence in a 
swimming bath water is all we need ascertain, 
and suitable presumptive tests for the presence or 
absence of nitrites should be carried out daily by 
every bath superintendent. 

There are several methods of testing for 
nitrites. Perhaps the most convenient is as 
follows: -

Take 50 c.c. of the water to be tested. Add a 
dechlorinator consisting of 1 c.c. of sodium hypo
sulphate solution or a 1 gr. tablet of sodium 
thiosulphate, and shake well. 

Add 1 c.c. of potassium iodide, 1 c.c. of starch 
solution, and 1 c.c. of dilute hydrochloric acicl 
(1 in 6). If no blue colour appears in 2 min., 
nitrites may be considered to be absent. With 
1 part of nitrous nitrogen per million, a very 
dark blue colour appears instantly; with 1 pa'l't in 
3 millions the colour appears in a few seconds, 
and with 1 pa.rt in 10 millions it appears in about 
30 sec . 

A more simple presumptive test is possible in 
those baths which use the ortho-tolidine test for 
chlorine. Test for chlorine in the usual way. 
After the green· colour clue to chlorine has 
appeared and been estimated, add a 1 gr . 
tablet of sodium thiosulphate to the t est tube. 
This will bleach out the green colour and leave 
the water clear again if no nitrites are present, 
but if nitrites are present, even in the most 
minute quantity, the green colour will persist, 
and wi ll not bleach out. 

The absence of nitrites in a swimming bath 
water is a good indication to the bath superinten
dent that there is not much wrong witl). his bath 
water from a chemical point of view. 

With regard to the ammonia present, very few 
natural waters can ·be found which do not contain 
some trace of ammonium salts . 

The estimation of the quantity of albuminoid 
ammonia present in a swimming bath water is 
indicative of the amount of urinary pollution from 
the bathers. It is well known that sudden immer
sion into cool water is apt, in some cases, to relax 
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the bladder sphincter; and the human urine vields 
large quantities of ammonium carbonat~ by 
fermentation. It is, therefore, useful to the baths 
superintendent a3 an indication as to what extent 
his bath is being polluted by urination of bathers, 
with a view to his exercising some measure of 
control, such as compelling bathers to make use 
of the toilets before entering the swimming bath 
water. 

Unfortunately, the quantitive tests for albu
minoid ammonia are too complicated for the 
bath superintendent, who has not a laboratory 
at his command, to carry out himself, and he has 
to rely on the results shown by the periodical 
examinations carried out under the auspices of 
the Health Department. 

There are several methods of estimating the 
quantity of albuminoid ammonia,. Generally, the 
-estimate is made after the free ammonia from 
.500 c.c. has been carried over by distilling. 

To 50 c.c. of the distillate finally remaining, a 
s trong solution of potassium permanganate is 
added, and the distillation continued. The 
further quantity of ammonia which is then carried 
over is termed the albuminoid ammonia, a term 
·which is misleading, since this ammonia does not 
exist in the water, but is produced by the decom
position of the nitrogenous organic matter by the 
a lkaline potassium permangan-ate. 

It is possible in swimming baths which are 
-efficiently chlorinated with a gas injection plant, 
that a large proportion of the free ammonia 
present is taken up by the chlorine to form a 
c hloramine, so that a high p"I"imary ammoniacal 
content is not only harmless, but is even of benefit 
in the purification of the water. That is, of 
course, only if a stable quantity of chlorine is 
being regularly added, and a standard residual of 
up to 0·5 part per n1illion of chlorine is main
tained in the bath. 

The determination of the amount of oxygen 
absorbed in, say, four hours, is not without value 
in arriving at an opinion of the chemical purity 
or impmity of the water under test. Although 
it is an index neither to the quality nor the quantity 
of the organic matter present, yet as the amount 
varies in different waters, being usually very 
small in pure waters and comparatively large in 
impure waters, its determination is worth con
sideration. For instance, if large numbers of 
aerobic bacteria are present, they will be absorbing 
oxygen to further their growth. 

There are many methods of estimating the 
oxygen absorbed, and every analytical chemist 
seems to favour a different method. Most of them 
are complicated, and their accuracy cannot be 
confidently relied upon. The presence of iron, 
nitrates, or sulphides in the water upsets the 
tests, and their quantities need to be accurately 
established and allowed for. Apparatus is 
required which is not within the reach of the bath 

superintendent. In view of the lack of uniformity 
among analysts carrying out this test, com
parisons of different bath water are not reliable, 
and the need for the establishment of a reliable 
standard of examination is pronounced. 

In any case, a chemical analysis of swimming 
bath water is of little value in determining its 
purity without an accompanying bacteriological 
examination. The water may show a very high 
degree of chemical purity, yet on being examined 
bacteriologically may be found to be very badly 
polluted. Many bacteria will grow and thrive in 
water, which, from a chemical point of view is 
excellent. For this reason a chemical analysis 
is usually accompanied by the results of a 
bacteriological examination. This is far more 
delicate a test, and gives much more exact 
information of the presence in the water of organic 
pollution. 

The danger of polluted water comes not from 
dead organic matter, but frorn living organisms. 
Tbat which is most dangerous in a swimming 
bath water is the possible growth therein of 
pn tlwgeuic bacteria, and the duties of baths 
superintendents in working their purification 
piants are very largely concerned with the preven
tion or destruction of such organisms. 

An efficient filtration plant with a turnover of 
not more than three ·hours, and purification 
apparatus consisting of two gas injection instru
Inents for the formation of chloramine by the 
admixtme of chlorine and ammonia gases, should 
enable a superintendent to maintain at all times 
in his swimming baths water a degree of purity 
equal to any drinking water standard. This in 
spite of any so-called " peak load " of bathers. 
A plant of this description can purify the water 
quicker than any possible number of bathers can 
pollute it. 

At an establishment having a plant of this 
description, a typical result of analysis and 
examination, with an average of over a thousand 
bathers a day, was as follows: 
Chemical analysis in parts per 100,000-

Nitrites . . . . . . ... .. . .. . . . . . . . . . . . . . .. . . .. Absent 
Albuminoid ammonia ..... . . ..... , .. o·0055 
Oxygen absorbed in 4 hours . . . . .. o·035 
Free chlorine present .. . . . . . .. . .. . .. 0·45 part per million 
pH value... .. .. ... .. . .. .. .. .. ... .... .. 6·5 

Bacteriological examination-
Average number of organisms 

producing visible colonies on 
gelatine plates incubated at 
22 deg. Cent, for 3 days ... .. . . .. 10 per c.c. 

Average number of organisms 
producing visible colonies on 
agar plates incubated at 
37·5 deg. Cent. for 2 days . .. . .. 7 per c. c. 

Bacillus coli . .. . . . . . . . . . . . . . . . .. . . . . . . Absent in 100 c. c. 

At a previous examination the counts on gelatine 
and agar were 3 per c.c. and 7 per c.c. 
respectively. 

This is a very good water, up to drinking water 
st.andards, and if it could be maintained thus in 

I ! 
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every swimming bath, there is no doubt th,tt the 
health of bathers would be materially benefited 
thereby. Unfortunately, the general habit among 
local authorities is to always accept the lowest 
tender for a filtration plant. 

Sometimes a very incomplete specification is 
sent out, and filter numufacturers are encouraged 
to submit alternative suggestions in which the 
price of the job and ti1e amount of profit to be 
made out of it is given by them much more con
sideration than the working of the plant and 
the purification of the water. Similarly, the 
instnllation of the filtration plant is regarded by 
architects and others as quite a minor detail, on 
u par with the fitting of a hot water calorifier or 
a pump, and if some of the building work costs 
more than was anticipated, the filter plant is the 
first to suffer in having some of its first estimated 
cost reduced, with the result that you have in 
many cases a beautifully constructed swimming 
bath, but with a cheap plant that can only main
tain a pure water when there are negligible 
numbers of bathers, and which fails completely 
to maintain purity when the heat waves come and 
the bath is crowded. 

A most rigid specification should be prepared, 
complete to the very Iast detail, and filter manu
facturers should be bound to abide by it in their 
tenders, or the tender disregarded. 

The filtration plant should be given first con
sideration in constntction of baths; after that has 
been settled the work of building and construction 
can be proceeded with. 

Open-air bathing pools and so-called " lidos " 
have sprung up all over the country under private 
enterprise. The promoters have been told that 
they must have a :filtration plant to be up to date, 
and they buy one, usually with a 12 or 14 hour 
turnover, as cheaply as possible, because all the 
money has been spent on making the bath 
surround and appurtenances as attractive as 
possible. The filtration plant is on a par with 
harnessing a little donkey to a great brewer's dray 
and expecting him to pull it. 

People visit these places in thousands and con
tract ear and throat affections , and newspaper 
campaigns are the result. In one case that came 
to my notice the local municipal baths were 
blamed for the trouble, as the patient bathed 
there every day in the summer. It could not 
possibly be the so-and-so lido, as he had only 
been there twice. 

Every swimming bath in the country to \Yhich 
the public are admitted should be under the 
control of the health authorities, and a rigid 
standard of purity of the water insisted upon. 

With regard to the bacteriological examination 
of the bath water detailed above, this result would 
regularly be passed as a good drinking water on 
the gelatine and agar counts, and on the absence 
of B. coli . In the American standards of drinking 

water, the consideration of the gelatine and the 
agar counts have been discarded entirely, and the 
whole standard of examination is based on the 
proportion of samples containing B. coli or mem
bers of the Coli-Aerogenes group. 

The residual chlorine showing, 0·45 part per 
million, is regularly maintained. without the 
slightest smell or taste of chlorine being 
perceptible to bathers, this being due to the use 
of the chloramines, instead of ordinary gaseous 
chlorine. 

In my experience, contrary to generally 
accepted theories, it has been found that keeping 
the water at a slightly acid reaction, say, pH 6 to 
pH 6·5, has resulted in a more efficient filtration 
than a definitely alkaline reaction of pH 7·5 or 
over. But the pH value must be carefully 
regulated with a plant using chloramines. A 
neutral water, or varying only slightly on either 
side, gives approximately equal amounts of mono
chloramine and dichloramine, which is best for 
water purification; a pH of 8·5 or over, and mono
chloramine only can be formed. A pH of 4 to 5 
only allows of a dichloramine, while a very acid 
water, under pH 4, forms a trichloramine, which 
is not only of little value in the purification of 
bath water, but is explosive in the bargain . . 

The bacteriological showing is good. A drink
ing water which does not develop more than 100 
colonies on the gelatine and agar plates, with an 
absence of B. co~i in 100 c.c ., would be passed 
as excellent, provided certain metals and 
sulphates in solution were not excessive. These 
we do not trouble to test for in swimming bath 
water unless their incidence becomes very high, 
as no useful purpose would be served by doing so. 

The U(:lual practice in examining a bath water 
for bacteria is to make two plates, one with a 
gelatine and one with an agar media. 'rests are 
also made ahnys for B. coli. 

The bottle containing the sample of water is 
first well shaken in order to get an equal distri
bution of the bacteria and to break down 
adhesions. One c.c. of the water is then 
withdrawn with a sterile pipette and delivered 
into a sterile dish. To this is added 10 c.c. of 
standard 10 per cent. gelatine which has been 
sterilised. This is incubated in an upright 
position for three days at a temperature of 22 
deg. Cent., which is about the temperature at 
which bath water is usually maintained, viz., 72 
deg. Fahr. 

The agar plates, which are similarly inoculated, 
are incubated in an inverted position for 24 hours, 
or for two days if nothing is then shown. These 
plates are kept at a temperature of 37 deg. Cent.,. 
which is the temperature of the human blood. 
The reason that the gelatine plates are not 
inverted is because some bacteria have the quality 
of liquefying gelatine, and the media would run. 

On removal for counting they nre placed on a 
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Llack segmented disc, and the counting of colonies 
is done by a lens of 1 t in. focal length . 'l'he 
main object of the counting is to ascertain whether 
the number is large or small, and no attempt at 
great accuracy on any particular sample is aime:l 
n t or is worth while. 

The best plates to count are those with under 
200 colonies per c.c., and all can then be counted. 
When the plates show many hundreds of colonies, 
only a few segments are counted, and the total 
arrived at by multiplying the average number 
in one segment by the total number of segments 
on the black disc. 

The B . coli test may be regarded as of very 
great significance in the examination of s1vimming 
bath water. 

The Bacillus coli communis was first isolated 
by Dr. Escherich, in 1884. It is a normal 
inhabitant of the intestinal tract of rnan and of 
many other creatures. It is not considered 
dangerous in itself, but is significant as an 
indiGation of the probable presence of disease 
germs . The B. coli are very highly resistant to 
chlorine disinfection, so that if a bath water is 
free from B. coli-effectively destroyed by 
chlorination-it may be inferred that other, and 
possibly pathogenic organisms, have been 
deskoyed also. 

The family, known as Bacteriacea, contain 
about '20 known members, including the virulent 
B. dysenterix, B. typhows and B. paratyphosus, 
and six or seven members of this family are 
known as the Colon group. The classification is 
slightly different in this country from American 
and foreign classifications, but the group is under
stood to include all non-sporing short rods, 
negative to Gram's test, which have the distinc
tion that they ferment glucose and lactose, pro
duce acid and gas, and groN aerobically. 

MacConkey's medium, which is a bile salt , 
glucose, peptone, litmus solution, and is prepared 
in various concentrations, is generally used for the 
determination of the presence or absence of B. 
coli. This medium is sterilised in tubes of various 
sizes, each containing a smaller inverted tube, 
so that the formation of gas can be demonstrated. 
The water is added by sterile pipettes to the tubes, 
quantities under 1 c .c. being arranged by pre
paring dilutions with sterile water. The tubes 
tlms inoculated are incubated at blood heat; 
37 deg. Cent. observations being made on the 
first and second day o£ incubation, and one of the 
following results may be obtained, viz. :-

(1) No change. 
(2) Production of turbidity and acidity , but 

no gas formation. 
(3) Production of turbidity with acid and gas 

formation . 
If, at the end of 48 hours, results (1) or (2) 

are recorded, the water can safely be considered 
free from B. coli in t.he quantities examined. 

Hesult (3) sho~ovs that l3. coli may be present, 
and if the production of acid and gas is well 
evident in from 12 to 24 hours' further incubation, 
then B. coli will be isolated in about 70 per cent. 
of the samples tested . 

If B. coli are demonstrated in very small 
quantities of the water examined, much useful 
information can be gathered by a further incuba
tion up to five days, of the cultures. They can 
then be used for the detection of streptococcus, 
staphylococcus, and oh1er pathogenic organisms. 
Streptococcus hcemolyticus from a suppurating 
wound or a vaccination sore, has been isolated from 
bath water, and would be so dangerous to other 
bathers that the determination of its presence 
would be of value. 

'rhe difficulties in the way of a bath superin
tendent testing his own swimming bath water 
regularly for B. coli are not by any means 
insuperable. The following method is carried out 
by the American Army in t he field, and is a good 
presumptive indication of the presence or absence 
of this organism. It is possible that if standard 
apparatus for this purpose were obtained many 
superintendents would carry out this test. 

Five 15 c.c. vials are required. Each vial has 
through its stopper a hole, through which is a 
smaller inverted tube, about 10 by 25 mm. over 
all. The stoppers a.re covered with muslin, and 
held in place by a copper wire. The five vials 
are fitted in line in a metal or a -wooden rack. 
At the 11 c.c. point a scratch or mark is made on 
each vial. 

First of all sterilise vials and rack. Then add 
t) each vial 1 c.c. of a standard lactose broth, 
procurable from a chemist's supply firm. The 
formula for the broth is: 

Gr. 
Meat extract .... . .. .. .. . .. . . . .. .. . .... .. 3 
Peptone ...... .. ........... ............. .. .. 5 
Lactose .. . .. . .. .. . . .. . _.. .. .. .. .. .. . .. . 5 
Water............. .. ... ... .............. ... 100 

The whole should then be again sterilised by 
boiling or steaming for 30 min. Cool, and then 
add to each vial 10 c.c. of the water to be tested, 
which, with the broth, comes up to the 11 c.c. 
seratch on the vials. Turn each vial slowly 
upside down and back, so as to allow all the air 
to escape from the inner tube, and to leave it full 
up with the mixture. Heplace stoppers carefully 
but only loosely, so that if any gas forms in the vial 
itself, it will have no difficulty in escaping. With 
the stoppers replaced loosely in the vials, the 
muslin caps will effectively prevent any outside 
contamination. Everything used must be 
sterilised, and great care must be taken to see 
that the fingers do not contaminate the stoppers, 
nor must they be laid down where any 
contamination is likely or possible. 

Incubate for 24 hours in a temperature of 
3'7 deg. Cent. A cupboard or a box with an 
electric lamp burning in it makes a rough 
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incubator. If this is not possible, room tem
perature will do, but four or five days will be 
necessary for the incubation at lower tempera
tures. Examine each tube daily. .If B. coli are 
present a number of bubbles will have formed in 
the tops of the inner inverted tubes, and the water 
will be turbid and acid. If no gas has formed in 
two days at the 37 deg. Cent. temperature or in 
five days at the room temperature, B. coli may 
be presumed to be totally absent. If gas shows 
in all five tubes, B. coli may be presumed present 
in 1 c.c. of the water examined. If present in 
only one tube, B. coli may be presumed present 
in 40 c.c. of the water, and so on proportionately. 

With regard to this simple presumptive test 
it. is recommended that the B . coli group be con-

It is confirmatory of my previous remarks that 
the filtration plant, having a six-hour turnover, 
was of a very cheap type, working very rapidly, 
and not now considered efficient by responsible 
bath superintendents. 

At these baths the bad results were not con
tinuous. When the chlorine content was 
excessive, and led to complaints of smarting eyes 
from bathers, then quite <1 good water was shown 
by the tests, except for the excess of chlorine, 
but it is very evident that in a well patronised 
establishment a filter plant having a six-hour 
turnover or more is worse than useless, in that it 
leads to a false feeling of security, when in 
reality it is totally inadequate to maintain the 
water in a safe condition. 

CENTRAL BATHS, BURNLEY. 

The Old Coal-fired Boiler and the New Town Gas Fired Boilers at the Central Baths, Burnley. 

sidered as including all non-spore-forming bacilli 
which ferment lactose with acid and gas formation 
and grow aerobically on standard solid media. 

In a cert.ain borough the water of the swimming 
baths WM tested daily for a month for ·B. coli, 
streptococ.ci, and B. welchii, and samples were 
C{;ntrifuged and an examination made of the 
deposits. On sori:te occasion streptococci were 
described as '' copious,'' B. welchii were found 
in 25 c.c. and on one occasion B. fiuorescens, a 
pathogenic organism indicating dangerous pollu
tion was present. The deposits from the 
contrifuge contained on occasion very numerous 
bacteria, streptococci and spores, and three 
Yarieties of paramecia. In some of the tests 
B. coli were present in 1 c.c. and in others in 
5 c.c. of the water tested. 

·when B. coli were absent , no other pathogenic 
organism was found, a fact which confirms the 
ntlue of a preliminary t est for B. coli. 

It is evident, therefore, that under modern 
conditions, obsolete or inadequate plants must 
be augmented or replaced by new and up-to-date 
plants embodying all the latest knowledge, and 
experience gained in the subject. 

Authorities inviting tenders for plants must 
realise the importance of securing the best 
possible plant, and as much money as possible 
should be allowed for this. A most rigid 
specification should be prepared, complete in 
every detail , and any tender which departs from 
the specification, and offers alternatives, is only 
dragging a red herring across the trail, and should 
be disregarded in awarding a contract. 

A standard of examination , similarly rigid, 
should be formulated, and every authority owning 
public baths should have their bath water 
frequently examined by this standard, of which 
records should be kept and be available for 
comparison. 



Gas Fired Boilers.* 

:By J. T. GRUNDY, M.N.A-B.S., A .S-A., R.L.S.S., Superintendent, Baths Department, Burnley, 

THis paper has not been prepared with a view 
to advocating the installation of gas-fired boilers 
in all circumstances, but rather as a record of the 
€Xperiences during the installation and subse
quent working of such boilers at the Central Baths 
at Burnley. 

'l'he Central Baths were opened on July 6, 
1887, and consist of two plunge baths measuring 
54 ft . by 21 ft. by t)t ft . and 3i ft., and 63 ft. by 
24 ft. by 6-! ft. and 3t ft. respectively, 13 first
class slipper baths, 13 second-class slipper baths, 
and three vapour baths for males, also eight 
s lipper baths and one vapour bath for females. 

The boiler-house is in the basement under the 
centre of the building, and the two original boilers 

The Bon court 

Town Gas Fired 

Boiler. 

- - ---------

were condemned by the insurance company in 
1931. These boilers were Cornish boilers, 20 ft. 
by 6 ft. diameter, and had nests of 2 in. copper 
pipes inside, through which the water for the 
plunge baths was circulated to a large tank (15 ft . 
by 7 ft. by 5 ft.) when refilling the baths, thus 
acting as a calorifier. It was impossible to take 
out the boilers whole, or to replace them with the 
same type, without a large amount of structural 
alterations. 

There was no filtration plant installed, the 
baths being emptied and filled three times each 
week. The baths committee decided to instal 
filtration, and after receiving a report from the 
borough engineer, also decided to instal two 

*From a paper presented to the annual conference, 1934, 
of the National As.sociation of Bath Superintendents (Incor-
porated). · 
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6 B-type " Bonecourt " town gas fired boilers _ 
Th(]se boilers are t)t ft. by 4-! ft. diameter, 
equipped with automatic gas control worked by 
the steam pressures, and automatic electric 
boiler-feed pumps. As a large hole was formed 
in the outer wall of the basement to enable the 
fllt ,.rs to be installed, it was possible to bring in 
the boilers, and place them in the boiler-house, 
after the old Cornish boilers had been cut into 
pieces by an oxy-acetylene flame, and removed. 

Various alternatives were considered, and while 
oilcfired boilers could have been adopted at 
approximately the same cost, it was felt that as 
the price of gas was very reasonable, and it was 
manufactured by the corporation, any profit on 

the sale of the fuel would be kept within the 
corporation, w·hilst with oil fuel it would go out of 
the country. 

'l'he boilers supply the whole of the steam 
required for the heating of the plunges and 
buildings, and for the hot-water supply, the hot 
water for the slipper baths and spray baths being 
supplied from calorifiers and storage cylinders. 
The filtration plant is electrically driven. 

The calculations upon which the steam con
sumption and running costs were based are as 
follows:-

PLUNGE BATHS. 

Ladies' plunge bath contains 
Gents' 

" " 

Gal. 
30,000 
39,000 

69,000 

I 
, I 

: 
I 
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(1) Heat required to warm up the water: Deg. P. 
Required temperature of the water . . . . . . 78 
Temperature of the cold water . . . . . . . . . . . . 45 

Temperature difference ... . . ......... . 33 
Ladies' plunge bath : 

Volume of water ..... . . ....... . . . . 
Weight of water ............ .. .. . 
Temperature difference ... ... . .. . . . 

30,000 gal. 
300,000 lb. 
33 deg. Fahr. 

:.B.th.u. required= 300,000 x 33 = 
Amount of heat lost during the 

warming-up period ( 12 hours) 
75,000 X H (obtained from (2) 

B.th.u. 
?,900,000 

below) ...... ... ....... .. ............ = 900,000 

Gent's plunge bath : 
Volume of water . ....... .. ....... . 
Weight of water ..... . ..... . .. . .. . 
Temperature difference ........... . 

10,800,000 

39,000 gal. 
390,000 lb. 
33 deg. Pahr. 

B.th.u. 
:.B.th.u. required = 39li,OOO x 33 = 12,870,000 

Amount of heat lost during the 
warming-up period (I ::l hours) 

:.97,500 x 12 (obtained from(~))= 1,170,000 

Total.. . .... .. . ...... .. = 14,040,000 

Approximately 10,000 gal. of make-up water per 
week are added to the baths to replace water used 
for washing the filters. The average temperature 
can be taken at 50 deg. Fahr., and as the baths 
are closed one week for cleaning and one week 
for the local holidays, 
.' . 10,000 x 10 x 28 x 50 = 140,000,000 B.th.u. 
(2) Heat required to maintain the temperature of 

the plunge water :-
The water in each plunge will be circulated once 

in every four hours . 
The difference in temperature between inlet and 

outlet to bath = 1 deg. Fahr. 

Ladies' plunge bath : 

A t f t 30,0040 X 10 -- "15,000 lb. moun o wa er.. .. .. -~-,---

Temp. difference .. .... 1 deg. Fahr. 
:. B.th.u. per hour ... 75,000 x 1 = 75,000 B.th.u. 
B.th.u. per day .. . ... 75,000 x 24= 

I ,800,000 B.th.u. 
Bath is open all year 365 days. 
:. B.th.u. for the year 1,800,000 x 365 = 

657,000,000 B.th.u. 
Gent's plunge bath : 

A f 39,0040x10=9'"'i,500lb. mount o water .. . . . . 

Temp. difference .. . .. . 1 deg. Fahr. 
:. B.th.u. per hour . .. 97,500 x 1 = 97,.500 B.th.u. 
B.th.u. per day ... ... 97,500 x 24= 

2,340,000 B.th.u. 
Bath is open all year 365 days. 
:. B.th.u. for the year 2,340,000 x 365 = 

· 854,100,000 B.th.u. 

SLIPPER B.ATHS. 

Number of bathers for 1930-1931 :-
Gent's 1st class slipper baths ...... 9,944 
Gent's 2nd class slipper baths.. .. . . 3,907 
Ladies' slipper baths .. .. . . . . . . . . . .. 5,600 
Vapour baths. . . . .. ........... . .... . . ... 498 

19,049 

School children .. ... ... . 25,b3:.! 
Heat required for slipper baths for one year :

Number of baths, say, 20,000. 
Assuming each bath requires 20 gal. of water 

at 165 deg. F ahr. 
. ·. 20,000 would require 400,000 gal. 
B.th.u. required to heat the above amount of 

water from 50 deg. Fahr. to 155 deg. Fahr. 
400,000 x 10 x (165 deg. - 50 deg.) = 

460,000,000 B .th.u. 
Heat required for vapour baths :-

The slipper baths attached to the vapour 
baths are taken in with the slipper baths :

Number of vapour baths, say, 500. 
Assuming each bath requires t lb. of steam. 
Amount of steam used = 500 x t = 250· 

lb . of steam. 
B.th.u. required = 250 x 1,000 = 250,000 

B.th.u. 
Heat required for school children 's showers :

Number o~ bathers, 25,000. 
Assuming each shower requires ~ gal. of water 

at 165 deg. Fahr., 
. ·. 25,000 showers require 13,000 gal. 

B.th.u. required, 13,000 x 10 x 115 -
14,950,000 B.th.u. 

Slipper baths: -
Heat lost by h ot -water storage cylinder. 
Copper cylinder 4 ft. dia . x 10 ft . long c;on 

tains 750 gal. 
Super area of cylinder, 150 sq. ft. 
Cylinder is covered with a 2 in. coat of compo 

insulation. 
'l'he conductivity of the insulated cylinder = 

0·25 B .t h.u. per sq. ft. per 1 deg. Fahr. 
Deg. Pahr_ 

Temperature of water in cylinder... 165 
Temperature of outer air, s'ly G5 

100 
. ·. H eat loss from cylinder : 
Area of cylinder = 150 sq. ft . ; conductivity 

0·25 B .th.u . per sq . ft . per 1 deg. F ahr . 
Temperature difference, 100 deg. Fahr. 
B .th.u. loss per hour, 150 x 0·25 x 100 

3,750. 
B .th.u. loss per day , 3,750 x 24 = 90,000. 
B.th.u. loss per year, 90,000 x 360 

32,400,000. 
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Heat required for warming the building :
'I'emperature: Outside t aken at 43 deg. Fahr. 

(average October-March). 
'I'emperature : Inside t aken at 70 deg. Fahr. 

average October-March). 
Heat losses per hour. B.th.u. 

1st class slipper and waiting-
rooms .... .. ............. .... ...... . 

L adies' plunge bath ........ .... .. .. 
Office . ..... . ........ ... . . ......... . . . . . 
2nd class slipper and waiting-

room ............................. . 
Ladies ' slipper baths ............... . 
Gents' plunge bath .... . . . ......... . 
Children's shower room . . ........ . 

44,885 
34,143 
13,317 

43,934 
24,394 
50,000 
28,393 

Total . . . . . . .. . . . . . . 239,067 

The 'buildings are h eat ed for a period of 26 
weeks , and will lose heat during the whole of this 
period. 

Heat loss per hour, 239,067 B .th.u. 
Total heat loss per season, 239,067 x 24 x 7 

X 26= 1,044,244,()5(). 

SUMMARY. 

H eat required from all sources per year :-
W arming up plunges: B.th.u. 

Ladies ' plunge .. ........... 10,800,000 
Gents ' plunge .......... .. . 14,040,000 
Replacement of wash 

water .. .. . . .. .... ... ...... 140,000,000 
Maintenance of plunges : 

Ladies ' plunge .. .... .. .. .. . 657,000,000 
Gents ' plunge .. .. .. .. .. .... 854, 100,000 

Wash B aths : 
Slippers .......... . ... .. .... . 
Vapours .. .......... .. . .. .. . 
School children .. .. ... .. .. . 

Maintaining h eat in hot-

460,000,000 
250,000 

14,950,000 

water cylinder .... ;.. .. .. .. . 32,400,000 
H eating of building ..... .. .. . 1,044,244,656 

3,227, 784,656 
Say, 3,227,784,656 B.th.u. 
Gas cost s per annum :-

Tot al B.th.u . required per annum , 
3,227,784,656 B .t h.u. 

Gas at 500 B.th .u. per cu. ft. 
70 per cent . efficiency = 350 B.th .u . per 

cu. ft. 
Is. Old. per 1 ,000 cu . ft . 

0 t = 3,227,784,656 ~5 -9 606·5 = £480 6 6d 
OS 350 X 1,000 X 24- ' S. S. • 

The boilers were put into commission on 
May 12, 1932, and during th e first week th e con
sumption was 333,700 cu. ft . This included the 
first heating up of the two plunges to 78 deg. 
Fahr. , the heating of the building to 72 deg. 
Fahr . , and t he heating of t he 750 gal. storage 
cylinder for t he slipper baths . 

For the following week the consumption was: 
233,300 cu . ft . During the next six weeks (until 
the baths closed for the annual holidays, July 8 
to 15) t he average weekly consumption was 
] 72,233 cu. ft. 

Fm the week ending July 22 the consumption 
was 194,200 cu. ft., and for the week ending 
July 29, 158,560. 

During August the weeki~ consumption was. 
144,125 cu ft., during September it was 154,504, 
October 191,532, November 214,275, December· 
201,680. 

The total gas consumption for one year 's . 
working was 8,659,000 cu. ft., and the cost was 
£451. 

Due to the installation of the automatic gas 
fired boilers, we h ave saved per annum £48 labour· 
charges, £4 lOs. on the removal of ashes, and £3 
for th e cleaning of t he flues. Previous t o t he 
alterations, our coal costs for this establishment 
were about £400 per annum. The buildings and 
cellars are now much cleaner, and the attendant s·. 
can 'be suitably attired at all times for their duties 
of attending on bathers. 

Boiler details : L ength of boiler over-all, 6l ft . ; 
length of actual boiler inside , 4ft. 4 in. ; diam eter of 
boiler inside , 4 ft. ; length of gas wast e chamber, 
2 ft. 2 in. ; diam et er of gas wast e chamber, 4 ft .; 
thickness of boiler plate, i in. ; number of fue 
tubes , 80 ; height of working level of wat er above· 
top tubes, o in. ; outside diam et er of tubes, 2 in. ; 
imide diamet er of tubes , I t in. ; thickness of t ubes, 
i in. ; number of gas jet s, 80. 

Three rows of jet s can be shut off on each side of 
the centre of the boiler, t herefore each boiler can 
be worked on the following number of jet s : 80, 73,. 
64, 55, 48 , 40, 32 

Advertising Therapy Baths. 
SoAPLESS foam baths when int roduced into 

any town get an excellen t Press, and this is 
imm ediately reflected in t he attendance at the 
bathing est ablishments. The proprietors of 
soapless foam are anxious t hat t his attendance 
shall continue, but they realise th at this can 
only be don e by keeping their process of 
medical therapy before the eyes of the public . 
'l'o t his end t hey are launching a scheme of 
assisted advertising. Very generously, in our 
opm10n, they are offering bat hs authorities a 
contribution of 50 per cent. of t he cost of an 
acl"irertising schem e. Thus, if a local authority is 
prepared to put up a sum of money, whether it 
be £ 10, £20, £50 or more, for a Press and poster 
advertising cam paign , Soapless Foam , L t d. , wili 
subscribe an equal amount . This is an excellent 
opportunity for local authorities to popularise 
m edical baths at a minim um of expen se. Fuller 
particulars of this schem e of advertising m ay be 
obtained from Soapless Foam, L td. , 17/ 18 Dover
street, London, W . 1, on ment ion of this journal. 



- A Criticism of Bath Filtration Systems.* 

By E. H. WHITTLE, M.I.E.C., M.N.A.B.S., Superintendent and Engineer, Holborn. 

As a commercial attraction, baths filtration 
systems are but poverty-stricken side issues of 
potable water supply lay-outs, and offer at the 
most a mere pittance for profits, and nothing for 
specialised experimental work . or for research. 
Imitative competition has cut things so fine 
that any attempt to offer unique or novel 
innovations is met with scant consideration, 
with the direct result that initiative is stifled in 
its embryonic stage. Coupled with this, the 
complete absence of non-commercial experimental 
work along scientific lines, recorded and com
pletely explored, or any tangible attempts to 
mobilise experience into a force of standards, 
have , in the main, been responsible for 
" imitation " or " blind acceptance," whichever 
term is acceptable. 

The adaptation of filtration systems to baths 
nlready constructed, coupled with the meagre 
sums allotted for this purpose, appear to have 
been the first cause for the deep end main drain 
being utilised as an outlet, and to place the inlets 
at. the farthest point from the outlet naturally 
caused the shallow end to be used for that 
purpose. 

It must be borne in mind that this was due to 
economic reasons only, and the resultant 
imitative effort caused a " common usage " la'A,
to operate, which developed into '' accepted 
practice." 

''Accepted practice '' grew under '' economic 
stress '' and has been applied throughout the 
length and breadth of the " baths world," even 
when absolutely free from " economic stress." 

Having tmced the " cause, to assign 
the responsibility is now necessary. Can the 
manufacturer be held responsible? The answer 
must be " No." He is not sufficiently encouraged 
to attack " accepted practice," especially if in 
doing so he is immediately faced with competitive 
'' tenders.'' 

Can the responsibility be assigned to the baths 
committees, or the city or borough surveyors? 
Again the answer must be " No." They have 
received guarantees from the manufacturers con
forming to those recommended by the Ministry 
o£ Health in their official publication on the 
subject, viz .. : 

That the water issuing from the plant shall 
contain not more than 0·5 p .p.m. and not less 
than 0·2 p.p.m. free chlorine. 

Be definitely alkaline to methyl orange, but 
free from caustic alkalinity. 

* From a paper presented at the Atmual Conference, 
May 1934, of the National Association of Bath Superin
tendents (Incorporated). 
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Be of a clarity so that a 19 S.W.G. platinum 
wire can be seen through a depth of 6ft. 

Fully aerated, sparkling and attractive in 
appearance. 
Therefore they canno~ be blamed, as even 

though supposing these guarantees were fulfilled 
aij the moment the water entered the bath, thfl 
present system of distribution would make them 
void of all practical meaning or use under normal 
bathing conditions. Thus, it is submitted in all 
seriousness that " imitative effort " cannot give 
a practicable guarantee worth the paper it is 
printed upon, inasmuch as the guarantee stated 
a.bove does not touch the fringe of possibility 
during the period of normal turnover, when 
bathing traffic causes the rate of pollution to 
exceed that of purification. 

It would seem that the word " filtration," when 
applied to swimming bath water, is too commonly 
taken as being the " alpha and omega " of clean 
water, whereas in practice it is found that the 
problem resolves itself into " a definite quantity 
of polluted liquid in a bath, waiting for an 
indefinite time to elapse, when the rate of 
purification will exceed that of pollution, and thus 
cause the liquid to change into clean water." 

Thus, a system rate of turnover determines 
the minimum time that the water shall remain 
in a polluted state in the bath during normal 
bathing conditions, assuming that during th11:t 
time no further pollution shall be added, and as 
this cannot possibly operate, contradicts any 
guarantees. 

\Ve must absolve the manufacturer from blame. 
As far as the retention of pollution in the bath, he 
guarantees the water in the pipes on its way to 
the bath where, having arrived clean, it becomes 
polluted and stays so. 

A bath having a four -hour turnover (this 
being the rule for some unknown reason) will 
under normal bathing conditions obtain 90 per 
cent. of its pollution in the shallow end, this 
being retained in the bath for at least four hours, 
and " dragged " through the whole volume of 
contents to eventually reach the outlet at the deep 
end. 

Many will immediately say: " But if the water 
is carrying its correct amount of free chlorine or 
chloramine, the bath will be safe." True! Safe, 
perhaps from direct infection- but not from 
pollution. Chlorination in this instance may be 
regarded as a safeguard, but decidedly- not as a 
cure or prevention from pollution. 

Surface pollution in the form of chemical floc, 
urea, nasal and throat discharges,epitheleum, etc., 
cannot be mnde safe by a mere o·5 p.p.m. free 
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chlorine, nor can it be removed from the surface 
of the bath by means of an outlet, 6, 8 or 10 ft. 
below. 

Scum troughs may remove 5 per cent. with luck, 
but the remainder stays in the bath uninfluenced 
by the rate of turnover beneath it, and it will 
readily be admitted by all, that this surface 
pollution is of the utmost importance, as the 
bather's nose, mouth, eyes, and ears are in 
constant and intimate contact with a form of 
pollution, of which some 90 per cent, represents 
human refuse. 

That surface water must be given first and most 
serious consideration is clearly shown by the 
following. 

A series of rnicroscopical examinations under 
the strict conditions shown below were made: 

(a) Six samples taken haphazard from six 
different points of the bath surface water. 

(b) Six samples taken with deliberate care in 
hydrostatically controlled tubes 3 ft. from 
surface. 
(c) Six samples taken as for (b) 1 ft. from 
bath bottom. 
The following is the average of the six samples 

to the nearest whole number: 
a b c 

Number of objects per rum. 45 4 11 
.Mag. 380 diameters. 
Normal bathing conditions with filters working. 

It is now submitted that the bath water and 
method o£ distribution have been subjected to a 
well-defined criticism, and whilst no blame has 
yet been assigned to the filtration plant itself, the 
s:ystem. of distribution, by which is" meant the 
universally popular deep-end outlet and shallow
end inlets, stands condemned, as obsolete 
inefficient, and, at the very best, a sorry result 
o£ imitative effort. 

Had there been in existence a Committee o£ 
Standards representative of the National Baths 
Service, and their findings had been in favour of 
such a svstem of distribution, one could have 
placed th~ responsibility immediately, but in the 
absence of such an obviously needed body 
'' imitative effort '' stands arraigned. One may 
now add that such a committee set up by the 
National Association of Bath Superintendents, 
co-opting the Ministry of Health, Institute 
of Public Health, etc. , was never nwre needed 
than at the present to deliberate upon the 
rnany problems c;onnected with swimming bath 
·water, and to dispose of the many fallacies, 
time worn and obsolete, besetting baths 
and bathing, and so prevent many thousands of 
public money taking the wrong " outlet." 

In the filter house we see imitation run riot, 
competitive results too painfully obvious to 
e8cape attention and essentials massacred for a 
penny gained. The filter shells themselves afford 
n') means of allowing any one "interested" to see 
the exact state of the filter media or the inside 

surfaces of the shells and filtrate chambers, 
consequently, all cleansing operations are carried 
out blindly. True, one or two have provided a 
tiny porthole, but with no method of inside 
lighting, it just becomes a useless ornament. 
Generally one finds a gauge glass mounted on the 
wash water outlet, but this puny column of water 
from ·! in. to 1 in. tells nothing. The inside of 
a mild steel shell , in which chlorinated water, 
alumina in strong solution, and possibly often 
free air, certainly offers scope for improvement, 
and one day we can expect to see a glass-lined 
filter shell and filtrate chamber (this will probably 
be labelled " Made in Germany "). 

·Following an old adage (slightly amended), 
'' describe an ill; prescribe the remedy,'' we will 
now proceed within the limited space available 
to '' prescribe '' remedies for the alleged '' ills '' 
of the present baths filtration '' systems '' 
seriously believing that if these are remedied, 
many of the attendant evils will disappear, and 
sr:> free modern bathing from a host of 
misapprehensions. 

We should probably hear less of '' eminent 
pathologists," " distinguished specialists," " re
nowned bacteriologists,'' and the scare Press 
would confidently leave the swimming baths to 
their superintendents, and rely upon " news " 
for their circulation. 

I)ollution, much of which will always be 
unavoidable, should be extracted from the bath 
at its point of entry (the shallow end) taking as 
a standard 95 per cent., the general trend of the 
extraction being 75 per cent surface , 25 per cent. 
under ;mrface. Change-over valves enabling a 
reverse order to operate will facilitate sweeping 
operations when bathing traffic has ceased. 

The view may be advanced, that with a system 
extracting from the shallow end, '' a weaker 
chlorine content ·would be operating where a 
maximum is desired," but it must not be over
looked that such a system increases the extraction 
rate of " ebb " approximately four times, com
pared with rate of " flow " at the deep end, thus 
ensuring extraction rate nearly equal to peak 
pollution. Actual comparison of two baths, one 
operating on the shallow end delivery, and one on 
deep end delivery, shows a far greater area of 
0·5 chlorine content, and a time factor of 1! hours 
0·5 retention, in favour of the latter system, 
bathing conditions being the same in number of 
bathers per 100 gal. , yet possible pollution 
favouring the shallow end delivery bath, inasmuch 
as its bathers were from business adult clientele, 
whereas the deep end delivery bath drew its quota 
of bathers from elementary schools, amongst 
which were 250 girls. 

Remedies suggested for the filtration plant 
proper include the compulsory inclusion in 
specification, of valves and by-pass system of 
pipes, to make it possible after washing the beds, 
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-to return the filtrate several times back through 
-the media, before finally opening on to bath inlets, 
owing to the obvious fact that the first few 
thousand gallons of unfiltered water to pass 
through the beds after washing, return to the 
bath unfiltered, and continue to do so until a 
sufficient " closeness of floc " has been set up in 
the media interspaces. Air-scoured filters would 
especially benefit from ·such a provision, owing 
tv their retention of air in the m edia after blowing, 
this preventing the early settlement and packing 
.of the beds. The introduction of coagulants as near 
the bath as possible will be found to give far 
brighter water than by their introduction near 
the pump, as is prevalent in present systems, this 
fact owing its origin to the longer contact of the 
coagulant with the unfiltered water allowing a 
more complet e '' floc '' to form prior to passing 
-tl,rough the m edia . 

It has been definitely proved that with the 
present system of introducing the coagulant so 
near to the beds, that the time factor is too short 
-to allow coagulation t o be complete, wit h the result 
that microscopical floc is forced t hrough the beds 
and passes t o t he bath, there to cause that milky 

.cast to appear in an otherwise clean -looking water . 
This suggestion if adopted, will necessitat e the 
int roduction of the strainer box between the bath 

··Outlet and the coagulants feed. 
Finally , the writer fully realises that bath waters 

a nd their own local peculiarities present too wide 
a fi eld and are subject t o too m any " whys, " 

·" wherefores ," " ifs , " and " buts " to allow any 
Jwrd and fast rules being prescribed as a panacea 

for all. However, it will be acknowledged that: 
' 'A given set of circumstances will invariably 
produce standard results, " and firmly believing 
that m any other problems of swimming bath 
water, its peculiar chemistry, engineering, bac
teriology and administration are due to ' ' imitative 
effort '' having become accepted practice, it is 
submitted in all seriousness that unless each phase 
of the conglom erated '' tions ' ' filtration , 
distribution, aeration, purification, pollution, 
chlorination, is carefully studied, decided, and 
determined by a committee of standards, there will 
ever remain uncertain chaotic opinions, which in 
turn stifle initiative, and discredit t he sound 
administration of a huge national public service 
rapidly expanding into a health and social bene
factor second to none . 

The valuation alone of this n ational service must 
be well into the millions, with purification system s 
represented by hundreds of thousands of pounds, 
and upon these "systems" depends t he safety and 
well-being of tens of millions of the public using 
the baths, each and every one of this colossal total 
contributing in rat es and tolls for the service. 

This, then , is the case against " imitative 
effort, '' however well and firmly est ablished it 
may have becom e by virtue of comm on usage or 
' ' accepted practice.' ' The present ' ' system ' ' 
cannot be both right and wrong! I submit that it 
is wrong-totally wrong-but with one qualifica
t ion it can easily be put right by reversing it . 
F or the future? Such mistakes need not be made! 
A committee of st andards would make t hew 
impossible. 

Problems of Mutual Interest to the Swimmer and 
the Bath Superintendent.* 

:By Ald. H. E. FERN, J.P. (President and Hon, Secretary of the Amateur Swimming Association). 

Sterilisation of Swimming Bath Water. 
IT is not the principle of sterilisation with which 

1 wish t o deal , but rather the m et hod. At the 
mom ent , I am only aware of t hree recognised 
m ethods of sterilisation-chlorination; silver treat
ment, known as th e Katadyn process ; and 
violet ray t reatment, although I also know of 

.experiment s with other antiseptics which may 
ult imately prove effective at a reasonable cost. 

·Chlorination , which is the most popular form of 
,st erilisation, is effected either by ·m eans of a 
chlorine compound, or chlorine gas (the latter 

·somet imes in conjunction with the addition of a 
slight trace of amm onia gas), t:,nd no one will 

* From a paper presented at the annual conference, 
1934, of the National Association of Baths Superinten· 

.. dent s (Incorporated). 

question t he efficacy of either form of chlorination 
for killing the bacteria in the water. In the case 
of the chlorine compound, the whole t rouble is 
the right dose, and it is to this m atter that I 
particularly want to direct your attention . L arge 
num bers of bathers have complained to m e of 
smart ing eyes (and nausea, too, if th e water is 
swallowed) , during and following a swim in m any 
of our public baths. As a frequent sufferer myself , 
I can support t hose complaints. Obviously, in 
these cases sufficient care has not been exercised 
by the bath superintendent, or the responsible 
member of his staff, when dosing the water. The 
report of t hree eminent bacteriologist s which 
appeared in t he British M eclica.l J ow·nal of Sep
tember 30 last, makes it abundantly clear that 
any higher concentrat ion of chlorine than 0·5 part 
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;per million is unnecessary, and indeed, that 
anything above that figure will produce instant 
.smarting of the eyes and a most persistent and 
unpleasant interference with the sense of taste 
and smell. The Ministry of Health report of 1929, 
.suggests a dosage of not less than 0·2 and not 
greater than 0'5 part per million of water, but 
also points out that one of the writers of the report 
had repeatedly bathed in water containing as 
much as 1·3 parts per million, without detecting 
.odour or smarting. Such a statement- contrary 
to general experience-is a direct encouragement 
t1 careless superintendents, and is used to defend 
a higher chlorine content than 0·5. I understand 
that the effective dose of chlorine depends on the 
clarity and organic purity of the water, which in 
turn depend on the filtration. If these two factors 
are of a low standard, owing to heavy bathing 
load and slow turnover of the water, it is almost 
impossible to maintain a satisfactory bacterio
logical condition of the water without the addition 
. oJ an excessive amount of chlorine. I am no 
·expert in these matters, but two essential things 
seem to stick out if this intolerable over-dosing of 
ch lorine is to be avoided. The first is an adequate 
filtration area to admit of a turnover each four 
hours, aud secondly the introduction of some more 
delicate method of chlorine control. It is stated 
by the Ministry of Health that the chlorine con
tent can be easily and accurately determined by 
s imple apparatus based on the tolidine test; it may 
be so, but it does appear to be very much subject 
to human error. \Vhat is needed is an instrument 
V~rhich will accurately measure and continuously 
.administer the right dose, as in the case of chlorine 
gas. 

It may be that the use of chlorine gas, coupled 
with ammonia-in other words the chloramine 
treatment-would obviate the causes of complaint 
io which I have referred. However, as in most 
things, the experts seem to differ, so it may be as 
well just briefly to refer to the other systems of 
s t erilisation which have, comparatively recently, 
been introduced in this country for swimming bath 
water treatment. The first is the Electro-Katadyn 
s3·stem, of which I have little knowledge, but 
which is claimed to be an improved process for 
sterilising water for swimming pools. The first 
number of your excellent official journal, Baths 
and Bath Engineering, has a descriptive article 
dealing with this process. The borough engineer 
o.f the County Borough of Wallasey, however, 
tells me that he has had a plant in operation 
at the Derby pool throughout the 1933 season, 
and that tests taken at regular intervals have 
shown the bacteriological condition of the 
bath water to be highly satisfactory. I understand 
the process is extremely simple, that it is perfectly 
safe even in the hands of an unskilled attendant, 
that it does not add tastes or colour to the water, 
and consequently, even if over-dosed, cannot give 

rise to complaints of smarting eyes. In view of 
the testimony of an experienced engineer like Mr . 
Wilkinson of Wallasey, who has no axe to grind 
in the matter, this Katadyn process is obviously 
worthy of consideration and experiment. 

I know of only one swimming bath in this 
country where ultra-violet rays are used as a 
sterilising agent, but in other countries I have 
visited, this system is not uncommon. The bath 
referred to is the small indoor swimming pool at 
St. Mary's Hospital, London, recently opened by 
H.M. the Queen. Mercury vapour lamps are 
used, and the water, on leaving the aeration 
chamber, is subjected to violet rays. 

On the occasion of my visit the water looked 
most attractive, and I was assured that results 
had been eminently satisfactory. (A description 
of this system appeared in our last issue.-En.) 
I understand that this treatment of the water is 
to be adopted at the new swimming stadium at 
Brighton which is to be opened this month . 

Provision of Cleansing Room. 
An important feature, to which insufficient 

attention is paid in this country, is the provision 
of a cleansing room, through which all bathers 
should pass before having access to the swimming 
pool itself. I know that this is not always possible 
to arrange in some of the older baths, although 
in many cases, by the exercise of a little 
ingenuity, some suitable provision for cleansing 
before entry to the water would be possible. This 
cleansing room should contain a large shallow 
footbath, preferably with running water, through 
which, on account of its size, the bather is com
pelled to walk , and also shower baths auto
matically operated as the bather passes through 
the foot -bath. Soap and 1vashing appliances 
should also be provided. No one should be 
allowed on the bath surround other than the 
bathers and the attendants; so much dirt and 
filth reach the water because intending bathers 
have access to the pool in their boots, 'contami
nating the water before purification can be 
effective. These arrangements are easily possible 
m new baths. 

Provision of Sun Lamps for Covered 
Swimming Pools. 

A feature which I think might with advantage 
be introduced and provided in new covered pools 
is the sun-ray lamp . There can be no doubt as 
to the health-producing benefits of the ultra
violet ray properly controlled. The recognition of 
this fact by local authorities is evident, because 
in t he great majority of the new open-air pools 
recently constructed or now being planned, pro
vision for sun bathing has been or is being made. 
The provision of artificial sun rays for open-air 
pools is not practicable, but there is no reason 
why, in new covered pools, provision should not 
be made for -the installation of a battery of sun-

I 

I, 
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ray lamps, so that bathers could leave the water 
and bask in their revitalising rays on the side of 
the bath. 

Winter Swimming. 
The Amateur Swimming Association is deter

mined on securing the more general opening of 
covered swimming baths during the winter 
months, and is naturally anxious to have in any 
campaign it may launch to this end the sympathy 
and support of the National Association of Bath 
Superintendents. In Scotland, all-the-year open
ing is almost universal and has been for the last 
40 years, and we know of no reason why this 
excellent lead-which has stood the test of time
should not be followed more generally in this 
country. I have already informally approached 
several members of Parliament with a view to 
the promotion of a Bill to amend the Public 
Health Act of 1925, because it is this Act which 
authorises local authorities to close the baths for 
any period between the first day of October · and 
the last day of the following April. Of course, 
in most of the larger towns, facilities for winter 
swimming, even if limited in character, have 
already been provided, but even they might be 
more enterprising in this matter. However, a 
complete shut-down in the winter months is more 
usual in the smaller towns, and in such cases 
the swimming public have a very real grievance . 
I have had supplied to me some figures relating to 
Renfrew in Scotland, a town of only 15,000 
inhabitants. In 1932-33, the bathers in the 
summer months, April to September, were 
54,552, and in the winter months October to 
March, 31,829. For 1933-34, the 'figures were 
respectively 62,226 and 31,135, the latter in spite 
of a more severe winter. The experience in 
Glasgow was very much the same, over half-a
million bathers using the baths in that town 
during the vrinter months. 

Advertising. 

The advertising I have in mind is that which 
will attract the public to the baths; the pictorial 
poster, striking but simple in design; the local 
newspaper advertisement in a readable form, but 
frequently changed; the attractive, descriptive 
pamphlet for issue to ratepayers with their rate 
notices; the alluring adhesive stamp for use in 
all local correspondence issued by the different 
departments of the local authority; the informa
tive bookmark issued by the libraries. These are 
simply a few examples of what might be done. 
I know that some of the larger municipalities do 
advertise on the lines indicated, but the great 
majority do nothing more than issue each year 
the stereotyped bill. 

Professional ln10tructors. 
I think it is generally recognised that this 

country is poorly served as regards professional 
swimming instructors, and that, in no small · 

measure, the indifferent achievements of English 
speed swimmers, when judged by world standards, 
is attributable to this cause. So many of our pro
fessional instructors are nothing more ·than good 
swimmers themselves, or rather, good swimmers 
judged by English standards; they have little or 
no knowledge of the technique and the mechanics 
of modern swimming strokes, nor have they the 
ability sometimes even to impart such knowledge 
as they have. Now the bath authorities of this 
country ought not to be indifferent in the matter 
of improving the standard of performance of our 
swimmers. 'l'he success of the leading swimmers 
of this country would help to focus public atten
tion on the sport, and while no particular bath 
might benefit, viewed as a whole, it should be 
good for what I may term the swimming bath 
industry. One of the best ways to secure an 
improved standard of swimming in this country 
is to attract a more knowledgeable type of pro
fessional instructor and coach, and that can only 
be accomplished by raising his status and emolu
ments. Of one thing I am quite sure; it is in 
the general interest of bath owners to encourage 
the teaching of modern speed strokes, and this 
can only be accomplished by having available a 
supply of really qualified instructors. 

Bath Attendants. 
It is often a matter of public comment that 

so many bath1 attendants are not competent 
swimmers, and have little or no knowledge of 
life - s ~wing methods. It is therefore gratifying to 
find that many baths committees-particularly in 
the North-are no\v insisting that bath attendants 
appointed in future shall be fully qualified; and 
as a qualification they have apparently selected 
the A.S.A. teacher's elementary certificate. In 
many cases, even old employees are being pressed 
to secure the certificate. 

Training Facilities for Prominent 
Swimmers. 

One of the greatest handicaps to our present· 
day swimmers is the lack of facilities for training 
swims. The great growth in the popularity of 
swimming has resulted in the swimming baths 
and pools being so crowded during the summer 
months that it is almost impossible for our 
promising swimmers to get in the daily training 
swims which are so necessary-indeed essential
if improvement in speed is to be effected. How
ever, I frankly do not know what to suggest to 
overcome the great handicap to vvhich I have 
referred. 

HeaHn,g of the Water in Open=air 
Swimming Pools. 

Although in many of the privately-owned open
air swimming pools-particularly the road-house 
type of pool-provision bas been made for heating 
the water when necessary, so far as I can ascer
tain, there are few publicly owned pools-at any 
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rate, of any size-which are so equipped. This 
question of heating open-air svvimming baths is 
one of the matters on which the Departmental 
Committee appointed by the Minister of Health 
has asked the Amateur Swimming Association, 
and, of course, your own association, to express 
an opinion. During the past two or three years 
there has been a very noticeable trend of the 
public - particularly the youthful public - to 
everything open-air, and this has been encouraged 
by the warm summers which we have enjoyed. 
The value from the health standpoint of sun, 
air and water combined is being more and more 
realised. But · what is going to be the effect on 
these open-air bathers when the almost inevitable 
cool, and perhaps w·et, summer arrives? I fear 
there will be a serious falling off of attendances, 
and the point for consideration is whether, if the 
"·ater was maintained at a reasonable tempera
ture, this would materially help to offset the effect 
of bad weather. Unfortunately, there seem to 
be few flgnres available which throw light on this 

problem, and in the absence of reliable data. 
nothing more than opinions can be expressed. 

Mr. P. T. Harrison, the borough engineer of 
Finchley, Middlesex, has furnished me with 
information with regard to the heating plant 
installed at the Finchley open-air pool, which was 
opened in 193'2, and which is 165 ft. by 80 ft., 
containing 450,000 gal. This heating plant con
sists of an oil-fired boiler with Urquharts burners 
and high-pressure calorifier. The capital cost 
and installation of this plant amounted to £4,537, 
snd it is guaranteed to maintain the temperature 
of this large body of water at 65 deg., and has 
proved capable of doing this, and more. The 
season in this pool is from April 1 to September 
30. Last year, the running cost of this heating 
plant was £295; the number of bathers was 
309,454; the total income £7,593, and the 
expenditure £6,012, including loan redemption 
and interest ( £2,004) and revenue expenditure 
of a capital nature amounting to £940. Thus, 
the excess of income over expenditure was £1,581. 

National Association of Bath Superintendents, 
Incorporated. 

TENTH ANNUAL CONFERENCE HELD AT SOUTHPORT 
ON MAY 16, 11 AND 18, 1934. 

Presidential Address by Chas. Burgess. 
IN the course of his address the PRESIDEN'l' 

said: -
No doubt you are all aware that an advisoTy 

committee has beeri set up by our association 
to deal with problems arising in the planning or 
constntction of baths and wash-houses, and any 
authority desiring the opinion of the advisory 
committee should apply to our secretary, Mr. 
H. R. Austin, who will make arrangements for 
a report to be made on the plans submitted. At 
the moment, no fee is charged for this service, 
but, in my opinion, such a service is worth from 
£25 to £50 for there is a great deal of research 
\York to be done in each case, and the task 
accepted by the advisory committee involves 
much care and expenditure of time. 'Ihe fees 
received would, of course, be used for the 
development of the association. 

This association of ours is one of which we 
might all feel proud. It was started in a humble 
\HIY in the year 1921 by a small band of 
enthusiastic workers, who, with great foresight 
and vision, saw the possibilities of the excellent 
1wrk that could be accomplished if baths 
superintendents \Yere brought into closer contact 
with each other; and their plans have matured. 
vVe have with us to-day a few of the founders 

of our association, and I am sure they must 
feel · delighted with the progress which has been 
made, and the successes achieved, during the 
last few years. 

I am proud of the fact that our first conference 
was held in Leeds-the city which I have the 
honour to represent. At that conference were 
slightly over 100 delegates, whilst to-day the 
number has been doubled. At last the baths 
superintendent is coming into his own. Town 
councils and city councils are selecting men for 
these positions of importance, having due regard 
to the qualifications and ability of the applicants. 

The Ministry of Health is also keenly interested 
in the provision of public baths and . wash-houses 
and their equipment and maintenance, and at. the 
moment the Ministry is making a comprehensive 
survey in connection w·ith the 'erection of bathing 
establishments . Our honorary secretary has 
received a questionnaire relative to baths con
struction, etc. r running into many pages, and 
this will have the attention of the council 
immediately the conference is over. 

The importance of having pure water in the 
swimming baths has been emphasised in one of 
the great national daily ne·w·spapers. I am sure 
you will all have read the reports on SIYimming 
bath water from different parts of the country. 
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Let me say at the outset that baths superin
·tendents have studied very carefully the methods 
of filtration and purification of swimming bath 
water. In the old days of emptying and re-filling 
the swimming pond twice per week in summer 
and once during the winter, it was impossible to 
maintain the standard of purity that one would 
desire, but now, after many years of research 
work, there are plants on the market which are 
capable of dealing efficiently with the heaviest 
loads of peak periods, and the methods of purifi
cation, aeration and chlorination keep the water 
at the standard as set out by the Ministry of 
Health. 

At conference after conference the importance 
of the purity of swimming bath water has been 
emphasised, and difficulties arising in various 
towns have been discussed and a solution found. 
Papers have also been given at branch meetings 
so that every superintendent might have an 
opportunity of speaking about his own special 
problems. The public, realising what has been 
done on their behalf, now attend the swimming 
baths in their millions instead of thousands. In 
Leeds we reached the " million " mark in 1931, 
and this year we are well on the way to the 
" million-and-a-half " mark. The swimming 
baths are now well ventilated, attractive and 
inviting, the water is clear and sparkling, and 
our patrons bathe in congenial surroundings. 

The Amateur Swimming Association must feel 
pleased with the progress made by local 
authorities to meet the ever-growing demand for 
up-to-dat e baths suitable for staging champion
ship swimming galas . Ald. Fern, the president 
of that worthy association, has consented to give 
us a paper at this conference, and I sincerely hope 
and trust that his visit will result in closer contact 
between baths superintendents and the executive 
council of the Amateur Swimming Association. 
If this country of ours is to get back into the 
position that it occupied in the swimming world 
a number of years ago, in my opinion, it can only 
be done if r;he baths superintendents and mem
bers of the Amateur Swimming Association get 
together and pull their full weight so that the 
youth of the country may have greater oppor
tunities of training for the Olympic Games. 

I hope next year to see a representative from 
Canada or America at our conference, so that 
ideas may be interchanged and we may hear 
first-hand what is being done in the cause of 
swimming and baths construction m other 
countries. 

B efore closing, I should like to make mention 
of our latest development- the establishment of 
a journal which we have adopted as our own
Baths and Bath Engineering . Through its 
medium ideas can be exchanged, problems can 
be discussed, and advertisements of up-to-date 
machinery will appear which will help us all to 

keep '' on our toes '' when the beneficial effec£s 
of the conference are wearing off. The journal 
will act as a stimulant, and the promoters are 
eager to help in any way. It is up to us all to 
utilise this great service. 

"The Examination of Filtered Swimming 
Bath Water." (Ft~r te!Ct see page 74.) 

Mr. FARNSWORTH (Stoke Newington) asked the 
approximate cost of the testing apparatus Mr. 
Mogg had mentioned. 

Mr. MoGG : The cost of the apparatus is 2s. 6d. 
To test monthly for your own satisfaction during 
the summer hot weather for six months it would 
cost you 15s. They may be obtained from the 
officer in charge of the bacteriological department, 
Miller Hospital, Greenwich, or from the chief 
bacteriologist, War Memorial Hospital, Woolwich. 
I think the cost for six is 12s. 6d. They are what 
are sent out to waterworks. 

Mr. BROWNLEE (Hampstead) asked: (1) For a 
presumptive t est, some use a lactose broth, while 
others use dextrose. Will the writer state which 
he prefers, and why? (2) As a presumptive test 
sometimes gives a positive result, which on further 
investigation proves to be negative, what steps 
does the writer take to reduce the error to a 
minimum? (3) Has the writer found any relation 
between the total number of bacteria and of the 
Bacilli coli present? (4) Would the writer agree 
that mechanical filtration with chlorine treatment 
will eliminate the typhoid germs when Bacilli 
coli are found only infrequently in 1 c.c. of the 
effluent? (5) Are we to understand that when 
B. coli is absent a water may be taken · to be 
harmless? 

Mr. MoGG: (1) L actose broth is much more 
reliable because there are certain other organisms, 
not related to the coli group, which ferment 
dextrose . (2) Unless gas is definitely pronounced 
in the top of the tube, say, filling 10 per cent. of 
the tube , I would not regard it as being evidence 
of the presence of B. coli. (3) When B. coli are 
present in a small quantity of the water examined 
it will nearly always 'be found that the counts of 
gelatine and agar will be high. ( 4) It is safe to 
assume that when B. coli are only found infre
quently, t yphoid germs will have been eliminat,ed, 
being more readily removed by chlorination and 
filtration. (5) In every bacteriological laboratory 
in this country, in testing drinking water, 
swimming bath water, or any other water, if 
B. coli is definitely absent in 100 c.c. it is regarded 
as pure water and fit for drinking. 

Mr. DAVENPORT (Liverpool) said he welcomed 
the move towards standardisation. It was most 
desirable . H e considered that the lecturer was 
very bold to place himself in compet ition with 
professional men. H e had taken that matter up 
with their bacteriologist and had been assured that 
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bacteriology was still a young science, and 
scientists could not agree among themselves as to 
what the best test was. If it could be settled it 
was going to be a good thing. The subject of 
chlorination had interested him for some time. 
He had taken it up with makers of plant, and at 
the present time in Liverpool they had an analyst 
and bacteriologist going into the question. He 
did not want the advisory committee to spend the 
money of managers for something unless they were 
satisfied that it would do good. 

Mr. Mogg had stated that the standard should 
be equal to drinking water . He did not agree 
with him-that was much too high. If they 
turned to the conditions in their own houses they 
would find their drinking water came from the 
mains, but the remainder of the water they used 
for all sorts of purposes came from store. If they 
had drinking water in the bath they would have 
better water than for the whole of their house. 
Mr. Mogg h::td referred to '' lidos '' and people 
visiting these places in thousands contracting 
throat affections. He would like to know the 
authority for this. 

Mr. MOGG said he had two establishments with 
his own gas injectors, chlorine, gas injectors , for the 
formation of chloramine, and these were able to 
eliminate the smell and taste of chlorine. With 
regard to the remark about " lidos," not very far 
from where he was situated a very handsome 
and magnifieent " lido " was construeted. The 
appurtenances were perfect. The water content 
was about 286,000 gal., and the filtration plant 
eost about £620 and turned the water over once 
in 14t hours . During the heat wave last summer, 
on one occasion (from Friday noon to Sunday 
night) over 17,000 people bathed . He thought no 
one present would disagree with him when he said 
the bathers were fouling that water about ten 
t imes faster than the filter plant could purify it. 
Towards the end of that Sunday those people must 
have been bathing in mild sewage. 

Mr. HoLLINGWORTH (Blackpool) asked what was 
Mr. Mogg's opinion of maximum chlorination of 
0·35 part per million in eonnection with salt water, 
bearing in mind that water which was not 
chlorinated in many instances would make 
bathers' eyes smart. 

Mr. MoGG said he had a little experience in salt 
water filtration when at Southampton. H e was 
able to persuade the council to put in an efficient 
fi ltration appamtus which was taken over by his 
friend, Mr. McGibbons, when he went away. He 
thought chloramine would eliminate eye-smarting . 

::\Ir. NICHOLSON (Salford) and Conn. RAMS
BOTTOM (Newcastle , Staffs) referred to Mr. 
::\Iogg's reference to throat and ear trouble caused 
to bathers. 

Mr. MoGG said that streptococci from a sup
purating sore might live for three or four hours in 
bath water under favourable circumstances, and , 

having affected a bather, might give rise to ear 
trouble. 

Mr. ELLis (Marylebone) asked if Mr. Mogg 
thought it necessary to have bath water up to the 
standard of drinking water. 

Mr. MoGG said he thought that it was neces
sary. 

Mr. AKERS (Clydebank) asked if it was worth 
while using chlorine when they had a turnover of 
four hours. 

Mr . .MOGG: Most certainly. 
Mr. SHUTT (Bermonclsey) asked what was the 

purpose of a test when the result would not be 
available until nine clays afterwards. Would it 
not be better to know what the state of the water 
was at the moment than what it was ten days 
before? 

Mr. MoGG said that Mr. Shutt was under rather 
a misapprehension. It would not be nine days , 
but two clays. The value of the test was that it 

;vas satisfactory to a bath superintendent to know 
that B. coli were definitely absent in 100 c.c. of 
his bath water. · 

Mr. HoRSMAN (Castleford) asked what a nitrite 
was. 

Mr. MoGG said the presence of nitrite indicated 
organic matter in the water. It was like a piece 
of wood that was burning. Whilst it was burning 
there was fire, but when it had finished it became 
ash. Thus, when nitrite was exhausted it becc1me 
nitrate and was harmless . 

Mr. SINCLAIR (Doncaster) asked had Mr. Mogg 
any details or experience in connection with iron 
bacteria in open-air pools. 

Mr. MoGG said iron bacteria were usually found 
in water that had slight traces of iron, although 
that need not be, as sometimes they were found in 
water that had no iron. The commonest form, 
leptothrix ochracea, was found in marshes and 
streams. Crenothrix polyspora, another form, 
was experienced in open-air bath water. This 
was a dirty-brown colour and had a smell like 
sewage. In a few days this bacterium killed itself 
by overcrowding. He believe·d that . the . first 
open-air bath which experienced this was a college 
at Cheltenham. In a slightly acid water the 
optimum pH for the growth of this organism 
is 6·5. 

Mr. TuRNBULL (Derby) asked at what depth of 
water Mr. Mogg's test was taken? 

Mr. MoGG said that the test vvas taken at the 
shallow end. 

Mr. LAKE (Newcastle, Staffs) asked whether 
Mr . Mogg considered the apparatus he had used 
for testing the presence of B. coli was efficient 
for all practical purposes ? 

Mr . MoGG , showed a rack containing five tubes, 
three of which showed negative and two positive 
results , and said he considered the apparatus quite 
suitable. 
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1v1r. AusTIN (Wrexham) asked, where the water 
was under the care of the bacteriologist, city 
analyst and the medical officer, would Mr. Mogg 
suggest that the bath superintendent took the 
responsibility of the water out of their hands? 

Mr. MoGG said he would not, but in making 
those remarks in the paper he referred to control 
of those '' lidos '' which had sprung up · and 
which only had t0 have something called a 
filtration plant to give bath.e.rs a feeling of security. 
The filtration plants in some of these places were 
absolutely inadequate to maintain purity when 
they got great numbers of bathers there. He was 
not suggesting that municipal baths should be 
under the health committee, but that those 
private undertakings should come under the 
control of the medical officer of the district to 
ensure that the proprietors took steps to keep the 
water pure at places where the public were 
allowed to bathe. 

Coun. NEWTON (Stockport) also referred to Mr. 
Mogg's reference to the control of swimming 
baths by health committees. In his town they 
were getting more efficient results by having the 
baths under the baths committee. 

Mr. WALKER (Mitcham) asked if bath superin
tendents should take bacteriological tests or would 
they leave that to the medical profession as it 
seemed to be trespassing on the medical pro
fession's preserves with the bath superintendent 
being a layman ? 

Mr. MoGG pointed out that the tests were 
simple, and that he had had every help from his 
medical officer. His own medical officer could 
not spare very much time for swimming bath 
water, but took three or four groups of samples 
during the summer season, and never gave any 
indication when he was coming. The sample 
referred to in the paper was naturally the best. 

Mr. PowELL (Walthamstow) asked if Mr. Mogg 
would get any good results from fixing a particular 
time to take the test? 

Mr. MoGG said the value of standardisation 
would be found to answer that question. 

The PRESIDENT in thanking Mr. Mogg, said they 
had heard some points which had been of great 
interest to them, and after they left the conference 
he felt quite sure they would go back to their own 
particular baths stimulated to possible greater 
activities. 

"A Criticism of Baths Filtration Systems." 
(F01· text see page 82.) 

Mr. ANDERSON (East Ham) asked whether Mr. 
Whittle could give them a solution to the whole 
problem? 

Mr. \VmTTLE said the answer was " Yes." 
They had two baths . They kept one on the present 
system of distribution, and put the other one on 
the reverse system, where they delivered water 
in the deep end and took it out at the shallow end. 

It was a small bath of 50,000 gal. that was on the 
new system, and was used by school children, and 
adult bathers used the big bath. He said the 
problem did not amount to the fact that they 
were trying to purify water, because if they 
purified .the water and retained pollution in the 
bath, the bath was unsuitable. The only water 
fit for the bather was that which, when brought 
in contact with his respiratory organs, ears, and 
nose, was not polluted. They certainly agreed 
if a system could be ·encompassed by the way of 
extracting the water immediately from the point 
of its pollution, that was at the shallow end of 
the bath, then it would be the best way, and they 
would be on the way to maintaining their 
guarantees. 

Mr. ATKINSON (Fleetwood) asked if Mr. Whittle 
would consider that a bath which had a method 
of distribution at seven or eight points was a 
defective bath? 

Mr. -WHITTLE said he would like to see an 
effluent saucer where clean fresh water came into 
the top part of a bath and overflowed continuously 
at the shallow end where the pollution was. That 
to his mind would be an ideal bath. 

Mr. LATHAM (Bethnal Green) asked if Mr. 
Whittle thought he would get over the whole 
difficulty with regard to pollution if he got twelve 
inlets of the filtered water coming into the baths 
with the outlets at the deep end? 

Mr. WmTTLEr: Definitely no. 
Mr. 'rAYLOR (Sunderland) said at present in 

Sunderland they were about to construct another 
two baths. With the last one that was constructed 
they had no trouble whatever with scum on the 
surface. Their medical officer of health · took 
tests once a month, and they were sent to be 
tested for bacteria the same d~y. Only once had 
be had complaint , and in all other cases the tests 
had been equal to good drinking water. One 
test he took at the deep end when there were 
over 400 people in the bath, and the medical 
officer asked him what was wrong with the plant. 
He wondered whether with the construction of 
a new bath would it not be better to have draw
offs on the scum channel and inlets round, so 
they would get a better distribution of chlorine 
and filtered water in their tanks? 

Mr. VlHITTLE said he thought Mr. Taylor was 
merely glorifying the ideal which he had put 
before them. 

Mr. STEVENS (Finchley) asked if he had an inlet 
at the deep end and an outlet at the shallow end, 
how he would get rid of the dirt? 

Mr. WHITTLE said that by a change-over system 
of valves, which reversed the delivery and extrac
tion , and through this new system of extraction 
they had found that the amount of settlement 
over the bottom of the bath was far smaller than 
it was in the bath where they had the old 
system. 



JUNE 1934. B ATHS AND BATH ENGINEERING. 91 

Coun. CRAIG WALKER (Leeds) said to introduce 
an inlet at the deep end instead of the shallow 
end, if the pollution were suspended in the top 
half inch, it seemed to him that as a matter of 
mechanics, tha inlet being in the shallow end 
would be more liable to disturb the surface and 
therefore remove the top half inch of water 
coming in at the shallow end than if it were 
coming in at the deep end. 

Mr. HEWIT'r (Altrincham) asked how Mr. 
Whittle arrived at the 95 per cent. of impurity 
at the shallow end of the bath. Did he take it 
that the heavy settlen'lent at the bottom of the 
bath did not matter as much as the impurity at 
the top, and, if it did, how he recommended 
the removal of it. With regard to impurities at 
the top of the bath, if the top is of such a danger 
as the writer says, why his criticism of scum 
troughs or skimming boards, when if water was 
so cheap, and it was, why not have a continual 
stream or overflow right round the bath. 

Mr. WHITTLE said that a constantly overflowing 
bath would suit his ideal. They would remove 
pollution immediately it entered the water. He 
arrived at the 95 per cent. figure by marking out 
the bath in three areas, setting two men to count 
the number of people in the bath, also having a 
photographer to take a picture as a check, and 
that was how they arrived at that figure. 

Coun. NEWTON (Stockport) said at Stockport 
they considered the modern method of continuous 
scum troughs had over-reached its good purpose 
in so much t hat the public were invited to expec
torate all round the bath instead of in spittoons 
at sectional places. They did not drain back to 
their filtration plant to overload it . That was 
the system at Stockport. 

Mr. WHITnE said whilst he agreed with every 
word that the last speaker had said, he had not 
decried using the present system of continuous 
scum troughs . He had not advocated any change 
with the exception of the reversal of t he present 
system of distribution. 

Mr. BAKER (Hastings) said each day he over
flowed his bath for 30 min. in the peak period, 
and asked if he was getting rid of the pollution 
by doing so. 

Mr. WHITTLE: Most positively you are . 
Mr. McGIBBON (Southampton) said he had one 

ladies' bath and one gents' bath with the same 
flow going into each bath. They found that it 
took three males to have the same effect on the 
\Yater as two females. 

Mr. GouGH (Chelsea) said they must have a 
little pollution in their life. It would be very 
interesting to know what type of pollution or 
matter was found at those various levels, because 
undoubtedly he believed what the previous 
questioner was driving at was that the most 
virulent matter was in the lower levels of the 
water. He believed that was right . 

Mr. WHITTLE said that he had taken a very 
exhaustive series of tests on all classes of 
swimming baths, open and closed. They had 
found quite definitely that the only dangerous 
class of pollution was right on the surface within 
a i in. or a t in., because it was human refuse 
and could reinfect. 

Mr. WHITTLE added that it would be necessary 
before anyone adopted what he called " the new 
system of distribution," or the application of 
water to the bath; to consider t he thing from the 
engineering point of view. He had never recom
mended pulling it off in continuous skim troughs. 
It was approaching the ideal for removing surface 
pollution. The thing t hat concerned him was 
the principle. It was for them to work it out and 
apply it to their own particular baths. 

Mr. DAVENPORT (Liverpool) raised two 
questions. He said they had some baths which 
they filled and emptied. When the water was 
en1ptied the second "day they found the effluent 
vvas. settled at the bottom, and apart from that 
all the other comes to the top. How did he 
account for the other they took out of the 
strainers and from the filters when they washed 
out, There had been no reference to a cleansing 
room, and unless the cleansing room problem was 
dealt with efficiently they would be wasting their 
time concentrat ing on the filtration plant. He 
was with the reader of the paper in improving the 
standard, but they must never forget that they 
did not kill or maim people by thousands, not by 
a long way. 

Mr. WHITTLE said his answer was that it was 
a question of specific gravity. That was all. 
They would always find scum pollution. It was 
the system he was condemning, not the filtration 
plant. He repeated if they changed the method 
of distribution thev stood a better chance of 
achieving the ideal· they had in mind than by 
going on with the old system. 

The PRESIDENT said he thought they would 
agree they had had a rather interesting t ime. 
There was no doubt, but that it h ad been a 
controversial paper and h ad provided any 
amount of discussion. H e asked them to accord 
Mr. Whittle a vote of thanks for the paper he 
had submitted . (Loud applause was accorded 
the proposition .) 

AN APOLOGY.-We very much regret that 
owing to th e pressure on our space we have been 
compelled t o hold over, to an early issue, one of 
the papers and the discussion on three of the 
papers read before the Annual Conference of the 
National Association of Bath Superintendents . 
Our regular features h ave had to be curtailed . 
All inquiries have been answered by post, but 
those of general interest will be published in an 
early issue. 
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NOTES AND NEWS FROM ALL QUARTERS. 

Retteshanger, Kent. 
THE new pithead baths at Betteshanger 

Colliery, near Deal, were recently opened by Mr. 
Arthur C. Walsh, M.Inst.C.E., managing director 
-of Messrs. Pearson and Dorman, Long, Ltd., the 
·o,;mers of the colliery. · 

* * * 
Doncaster. 

RECONDITIONED at a cost of some £7,000, the 
·old baths in Grey Friars Road were recently 
reopened to the public by the Mayor, Coun. G. H. 
Ran yard. 

Coun. H. H. Bone, the chairman of the Baths 
·Committee, who presided, said that 72 new 
dressing rooms had been fitted and the old plat
form at one side demolished. Three new large 
dressing rooms had also been provided. A new 
filtration plant had been installed at a cost of 
£900, which would permit the water being 
-changed every four hours instead of every twelve 
as previously. The pool itself was 90 ft. long 
and 40 wide, still one of the largest in the county. 

* * * * Liverpool. 
TENDERS were recently called for by the baths 

-committee of the borough council, for the supply 
and installation of filtration plant at certain baths. 
The following are recommended for acceptance : 
Messrs. Bell Bros. , Denton, Manchester-Lodge
Jane Baths, £ 1,596; Messrs . Horseley Bridge 
~.nd Thomas Piggott, Ltd., London, S.W. 1-
Margaret~street B aths, £1,624 ; Messrs. Ricks, 
Sutcliffe and Bowden, Ltd., Aldwych, London, 
W.C. 2--Steble-street Baths, £1,640 

* * * * Nottingham. 
THE official inauguration of flood lighting at 

H igh:fields open-air s-vvimming bath, took place on 
June 1. The lights 'Nere turned on shortly after 
t en o'clock, and the bath remained open until 
11. 

* * * * 
Stone haven. 

MR. C. M. BARCLAY HARVEY, M .P . , declared 
t h £: swimming pool opened on June 2. The pool 
cost nearly £ 9,000, and has as far as possible 
been built, equipped, and furnished by local 
t radesmen and labour. The plans for the pool 
;vere made by a local architect, Mr. R R Gall, 
F .RI.B.A. 

* * * * 
Treorchy, Glam. 

THE new pithead baths at t he Dare Colliery, 
Cwmparc, have been completed and formally 
opened by Mr. W . P. Thomas, J.P., former 
general manager and director of t he Ocean Coal 
Co. The baths were built at a cost of £ 14,000. 
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Warrington. 
THE opening ceremony was recently performed 

by Mr. W. Russell, J.P., of a new open-air 
swim.ming pool with all the latest facilities for 
swimming and sun bathing, in water which is 
continuously circulating and being filt ered. It is 
claimed that this swimming pool is t he first in 
the locality to have the added attraction of under
water illumination. In addition the bath, which 
is 100 ft . long and 42 ft. wide, is the first of the 
open kind to instal warm water for the bathers. 
The temperature of the water can be raised from 
fifty to seventy-two degrees. 

* * * * Winsford. 
OvERLOOKING the vV ea ver Valley and the 

stretches of water known as '' Flashes '' or the 
" Cheshire Broads," the new open-air brine baths 
are to be completed this month (June). The 
swimming pool will be 100 ft. by 40 ft., and the 
brine, which will be maintained at sea-water 
strength, will be filtered, chlorinated and 
oxygenated every six hours. 

National Association of Bath 
Superintendents. 

(Incorporated.) 
'l'HE council of 1 the association has been com

pleted by the eleption of their presidents and the 
appointment o£ representatives as follows: 

Midland :&ranch. 
President: C. N. Bond (Wolverhampton). · 

Representatives: A. V. Palmer (Nottingham), 
and J. H all (West Bromwich). 

Northern Branch. 
President : J. Talbot (Stretford). 

Representatives : J . W. Wright (Bingley), and 
J. H. Hollingworth (B1a.ckpool). 

Scottish Branch. 
President: R J . Campbell (Glasgow). 

Represcntcdives: Wm. Ross and R. Sadler 
(Glasgow) . 

Southern Branch. 
President : H. L atham (Bethnal Green) . 

R epresentat ives : E . S . Walker (Kensington), and 
E . H . Whittle (Hol born). 

Conference, 1934. 
::\Iany notices of t he conference at Southport 

have appeared in the daily and weekly Press, and 
this issue of Baths cmd Bat h Engineering con
tains extracts from four of t he pa.pers, given 
together ·with extraots fr-om the discussions on two 
of t he papers . The complete report, with notes 
on all the discussions , will be issued during this 
month . Copies, price 3s. post free, will be sent on 
a.pplicwtion to the Hon. Secretary, The B aths , 
Beckenha.m, Kent. 


