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The Finchley Swimming Pools. 
By PERCIVAL T . HARRISON, M.Inst.C.E., Borough Engineer and Surveyor, Finch ley. 

(From a paper read at a Sessional Meeting of the Royal Sanitary Institute held in 
London, on October 5, 1934.) 

rfHE use of t he swimming pool is becoming a 
habit with an increasing number of people , and 
public demands and require1-r1ents have con
siderably extended since t he passing of the first 
Baths and Wash-houses Act in 1846. The 
Ministry of H ealth is usually willing to sanction 
t h6 raising of the necessary loan for well-situated 

In designing a swimming pool a variety of points 
arise which require careful consideration , and 
these will be dealt with in t he following notes . 

The Site. 

This is an important factor if the pool is t o be 
well supported and is to m aintain it s popularity . 

MAIN SWIMMING POOL : BOROUGH OF FINCHLEY. 

and properly-O.esigned pools, and have in t he case 
of F inchley allowed a repayment period of 30 years 
for t he building,· 20 years for the pool and lay-out, 
nncl 15 years for \he machinery and plant. 

The site should be near one or more main traffic 
routes and conveniently accessible to t he public. 
An open situation sueh as a site in a park or open 
sp~we has great advantages over one surrounded 
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by buildings. Ample accommodation adjacent to 
the pool for cars and cycles is essential. 

The Finchley pools have a site area of four and 
a half acres. This area is part of a public open 
space of about 90 acres which has been laid out as 
a. sports stadium. 

The Dimensions of the Swimming Pool. 

The Finchley Corporation has constructed two 
pools, one being specially. in~ended for children. 

The main pool is 165 ft. in length by 80 ft. in 
width. It is convenient to make the length some 
nmltiple of the mile, and it will be noted that 
165 ft. is the equivalent of 312 mile. With regard 
to the depth, in order to conform to the 
suggestions of the Amateur Diving Association, 
the greatest depth of the pool, namely 10 ft., is 
situated at a point 20 ft. distant from the end 
where the water is 9 ft . deep. At the shallow end 
the depth is 3 ft., but this depth does not increase 
uniformly from t he minimum to the maximum. 
In order to provide a larger area for the ordinary 
bather who prefers to splash about and stand up 
in the water, and for younger persons, the depth 
varies from 3 ft. to 6 ft . for more than two-thirds 
of the length, and then slopes more steeply down 
t0 the depth of 10 ft . 

The contents of the pool amount to 456,250 gal 
and every six hours the whole of this volume of 
water is pumped from the deep end and re-enters 
the pool at 12 points spaced round the pool just 
below the water level. 

The walls and floor of the pool are constructed 
in reinforced concrete, the thickness of the wall at 
t he maximum depth being 7 in., tapering to 5 in. 
ai. the top. Attention was paid to the subsoil 
dminage, as subsoil water is likely to cause con
siderable strain on the bottom of the pool when 
empty. 

The pool is provided with a concrete scum 
clJannel, the edge of which forms a h and-rail. As 
there is a considerable wastage of water via t he 
drainage of this channel , especially in windy 
weflther, it is advisable to connect the channel 
drains to the pumping system and carry the waste 
water to the filters for repurification. 

Provision for Children. 

Although it is possible for children to use the 
m ain pool with safety at the shallow end, a 
separate pool for small children has been con
structed, increasing for them the attractiveness 
of bathing and at the same time relieving the 
pressure on the accommodat.ion of the main pool. 
The children's pool is of the same length and width 
at its m ajor and minor axes as the main pool , 
but is elliptical in shape instead of rectangular . 
The depth gradually shelves from zero to a 
m aximum of 3 ft. 6 in., and consequently may 
be used by the children either as a paddling pool 

or for the purpose of learning to swim. The pool 
is built in mass concrete and the contents amount 
to 130,000 gal. 

Dres!?ing Accommodation. 
Owing to the large numbers of bathers which 

now frequent bathing establishments, it is not 
practicable to allow a separate cubicle to be 
retained by each, the armngement now generally 
adopted being for the cubicles to be used for 
dressing and undressing only, and the clothes 
stored in a separate locker or other receptacle . 

The placing of the dressing accommodation in 
its relation to the pool is an important matter, 
and the following points should receive con
sideration: 

(a) The dressing accommodation should be 
capable of easy inspection by the attendant; 

(b) the clothes lockers should adjoin the 
dressing boxes or cubicles and be readily 
accessible therefrom ; 

(c) the number of lockers may be three to six 
times the number of cubicles. At the Finchley 
pool three lockers are provided per cubicle, b~t 
it is proposed to increase this number to four. 
At Finchlev there are 240 boxes wit h 720 lockers 

for m en and ~ornen, and, in addit ion, a communal 
dressing room with 97 lockers has been provided 
for men only . 

The size of the dressing boxes is 3 ft. by 6 ft., 
but the length could, if necessary, be reduced by 
a foot. The lockers are 12 in. square and 5 ft. 
high. 

The boxes and lockers are arranged in aisles of 
short length at right angles to the main gangway, 
which allows easy access and inspection. 

In the centre of both blocks of dressing 
accommodation a small building has been erected 
containing shower baths, foot baths and sanitary 
conveniences, all under the control of an 
att.endant. It may be m entioned t h at separate 
conveniences have been provided for spectators 
m1 their side of the pool. 

Use of Lockers. 
The method adopted to control the time allowed 

ba:thers for the use of lockers is the ' ' coloured 
band system. '' 

E ach bather is issued wit h a numbered coloured 
rubber band. The colour denotes the session 
applicable to the bather, and the number con·e
sponds with the locker in which the bather has 
deposited his clothes. 

The sessions are only operated at peak times , 
and are of one and a quarter hours' duration from 
the time the last coloured band of a. particular 
session is issued to the time the wearers of such 
bands are requested to leave the water, so that 
each bather is allowed a minimum 1 .se of a locker 
for one and a quarter hours . ' 

This method allows continuo,"s sessions and 
obviates the cleaning of the poo:-. at given times, 
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while it also allows bathers to remain as 
spectat-ors. 

Three different coloured bands are used, which 
are, worn around the wrist or ankle. The time of 
the termination of a, session is indicated on a 
special board on the shingle beach, 1and notified to 
bathers by ringing a bell and through the 
microphones. 

The Administration Buildings. 
The administ~ation buildings have been designed 

so as to face ·the Great North Road, the turnstiles 
beino· placed in a central position, with the ticket 
offic~, towel stores, staff-rooms, and superin
tendent 's rooms on the left and the refreshment 
rooms ·and kitchen on the right. Since the 
original building was erected, a covered loggia has 
been built, of which a part is enclosed with glazed 
french windows to form an extension of the 
refreshment room. A kiosk for the sale of 
cigarettes, chocolates and the like , stands within 

Part of Children's Pool, showing Cascade and Shelter : 
Borough of Finchley. · 

the loggia and blocks the view of the pool from 
outside the turnstiles. On t he first floor of the 
building is situated the bath superintendent 's flat . 

Becently, one of the sma-ller rooms has ·been 
converted into a gramophone record room, and by 
means of amplifiers the directions of the superin
tendent or, alternatively, musical numbers may 
be broadcast to the public making use of the pool. 

In connection with the children's pool, a 
pavilion with flat reinforced concrete roof for 
spectators has been erected , and contains sepa.ra;te 
conveniences and dressing accommodation for girls 
and boys 

The Pumping, Purification and Heating 
Plants. 

The pools are served by two separate plants and 
alternative pumps are provided in case of break
down. 

Almost unique when installed, a plant exists for 
the heating of the water by oil-fired boilers and 
calorifiers . An endeavour is made to keep the 

water in the pool not lower than 65 deg. Fahr., the 
actual temperature being shown on metal plates 
which are hung up for the information of bathers. 

The Lay=out and General Environment. 
The main pool is surrounded with •an area of 

buff paving stones, and further colour is introduced 
by means of flower-beds, and are,as of turf lawns 
for the spectators; it should be noted, however, 
that bathers must not be allowed on the grass, or 
fouling by mud of the paving and pool will result. 

Beaches are provided fm sun-bathers, and it 
ma.y be interesting to note that considerable diffi
culty was experienced in securing a clear bright 
shingle from sea beaches, the most sa.tisfact:ory 
material being obtained from an inland gravel p1t. 

Owing to the deposition of dust from the atmo
sphere, the shingle requires to be washed at more 
or less frequent intervals. Care must be taken to 
avoid pebbles gaining access to the pool, as they 
are apt to travel along the pumping main and 
cause difficulty. 

In considering the colour of the paint work in 
and about the site, I have come to the opinion that 
it is well to avoid the red end of the spectrum and 
use paint of the blue-green and blue order, as these 
accord with the tint of the water to 1a, marked 
degree. Contrast is always found to be afforded 
by the costumes of bathers. 

Lighting. 
The main pool has been floodlighted until 

10 p.m. for two seasons, and arrangements are 
being m ade for the erection of rota.ting and dipping 
floodlights for the children's pool, which are to 
be placed on the concrete masts which form part 
of the reinforced concrete shelter. 

The dressing-boxes are lighted at night by elec
tric lights fixed above the glazed roofing of the 
passages between the boxes and the lockers. 

Number of Persona Using the Pool. 
The total number of persons recorded at the 

turnstiles is as follows: -
Session 1932 ..... . ....... . . ... ... . . ..... .... . 257,023 
Session 1933 .. .. .... . ..... . . .. . .. ...... . .. . .. 309,454 
Session 1934 .......... .... . ..... ........ .... . 

It is interesting to note that the maximum num 
ber of persons using the pool over a short period 
\vas recorded in August, 1932, when 27,587 persons 
visited the pool in three da.ys, the maximum num
ber in one day being 9,298 on one of the three days 
mentioned At this time the bath was being kept 
open until midnight. 

Cost. 
T'he capital cost of the scheme is as follows :

.£. 
Original works, 1932 . . . ......... .. . . .... . ..... . .. . 
Extensions to premises. 1933 ........ ...... .. . 
Children's pool, 1934 .... .. . .... ... . . . ...... . .... . . 

23,000 
4,400 
7.100 

Total... . . . . . . . . . . . . . . . 34,500 



Pipe Sizing for Hot and Cold Water Supply Services. 
By W. E. FRETWELL. 

(From a paper read before the Institute of Plumbers.) 

Pressure Head. 
WHERE water flows through pipes the energy 

producing motion is expressed in terms of 
pressure-head of water ·or its equivalent. The 
pressure head is the vertical ·distance between 
the free level of water in the supply cistern and 
the centre of the orifice from which it flows. 

Velocity o·f Efftu,x. 
The velocity of efflux, i.e., that velocity at 

which a. fluid particle leaves the orifice of the 
system, can never exceed that acquired by a body 
falling in vacuo through a height equal to the 
pressure head. 

Equation No. 1. 
v2 = 2gh 

This well-known equation gives the velocity 
where 

v = velocity in feet per second. 
g = acceleration due to gravity. 
h = the height in feet through which the 

body falls. 
In order to simplify calculations, the value of 

g is taken in this paper as 32 instead of the more 
correct figure of 32·2 ft. per sec. per sec. 

By taking the square root of each side of 
equation No. 1 we ottain :-

v= 4¥ 
J2 X 3::! X h 

..!64h 

'd .jli, 
Equation No. 2. 

v=8Jh 
Equation No. 2 gives the theoretical velocity 

in feet per second acquired by a falling body as 
eight times the square root of the height in feet 
through which it falls. 

By transposition we obtain 

;- v 
vh= 8 

Squaring both sides of this equation gives 

h=(gY 
from which is obtained 
Equation No. 3. 

v 2 
H.= -

64 

·where Hv = head in feet required to produce a 
velocity of v ft. per sec. 

Example.-Suppose the velocity of efflux to be 
8 ft. per sec., according to equation No. 3, 

---------~---- ---- ~-~ - -

184 

v• 
Hv=64 

The head Hv in feet required to produce a 
velocity of 8 ft . per sec. is therefore 

8 2 64 
- = - =1ft. 
64 64 

Pressure Drop Through System, Fig. 1. 
The system shown by fig. 1 will serve to 

explain the conditions obtaining when water flows 
through the discharge pipe. 

The water level A in the system is presumed 
t<> remain constant. 

The vertical distance or head between the 
water level and the centre of the outlet orifice 
is 10 ft. 

The gauge tubes lettered B, C and D are 
supposed inserted into the side of the pipe. These 
gauges register what is called the static head or 
bursting pressure on the system. 

Imagine water to outflow with a uniform 
velocity over the orifice of 8 ft. per sec. 

The theoretical height through which a body 
must fall from rest to acquire a velocity of 8 ft. 
per sec. is, as already determined, 1 ft. 

The velocity head Hv, shown ()n the outlet 
end of the pipe, is, . therefore, 1 ft. 

The friction head encounbred by water flow
ing over the surface of the pipe itself is herein 
denoted by the symbol hh, h1,, etc., where the' 
suffix ,, ., etc., represents the appropriate section 
of piping. 

'l'he total or sum of the friction heads is repre
sented by the symbol H1. 

'fhe symbol, h,.,, h,.,, etc., represents the 
resistance to flow of water occasioned by a sudden 
change in the direction of flow. 

The suffix ,, ., etc., represents the appropriate 
changes of direction. 

The sum of these resistances is represented by 
the symbol H ,.. 
Equation No. 4. 

H = H . + H1 + Hr. 
Equation No. 4 represents in effect a balance

sheet in which H represents the capital invested 
and H. + H1 + H,. the expenditure. 

The importance of understanding this funda
mental law cannot be too strongly stressed. 

The following explanation shows how the 
pressure head is consumed w'.'len water outflows 
from the system (fig. 1) :-

(1) The resistance to the :'low of water enter 
ing the pipe at the cistern r '3sults in a pressure 
drop indicated by the head h,.,. 
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This drop in pressure is indicated by the 
difference in height between the surface water 
level A and the top of the sloping line where 
it joins the cistern. 

(2) The friction of the pipe '' section 1 '' 
between the cistern and the gauge lettered B 
produces a pressure drop hf,· 

(3) The friction of the pipe " section 2 " 
between the gauges B and C produces a 
pressure drop hf2 • 

( 4) The friction of the pipe '' s12ction 3 '' is 
indicated by hf,. 

(5) The resistances of the two bends between 
the pipe sections numbered 3 and 4 is indicated 
by h,.,. 

(6) The friction of the pipe " section 4 " is 
indicated by the drop in pressure hf. on the 
gauge D . 

(7) The friction of the pipe between the 
gauge D and the end of the pipe is indicated 
by the pressure drop hf.· 

(8) The head required to produce the 
velocity of efflux is indicated by H, .. 
The total pressure drop of the system shown in 

fig . 1 is as follows :-
(a) Head consumed by friction of pipes 

Hf = hfl + ht2 + hf3 ,... hf4 + hh 

(b) Head consumed by resistances = 

H,. = h,.1 + h,2. 

(c) Head due to velocity of efflux = H 0 • 

Whence H = H v + Hf + H,. 
In the system (fig. 1) a head (Hv) of 1 ft. is 

required to produce a velocity of efflux of 8 ft. 
per sec. 

'l'he total head (H) is 10 ft. Deducting the 
required velocity head of 1 ft. gives 9 ft., and 
this represents the sum of the frictional losses 
of the pipes and the resistances due to sudden 
changes of direction, etc. 

Summary. 
Whenever water flows through a pipe system 

it always conforms to the equation H = H v + 
H 1 + H , .. 

Pipe Discharge Formula. 
From what has already been said it is clear 

that the flow of water through pipes is controlled 
by physical laws and not by formulrn . 

Pipe discharge formulrn are at best an attempt 
to evaluate the frictional resistance to flow of 
water of varying temperatures and velocities of 
flow through pipes of different sizes and having, 
in most cases, an unknown frictional surface effect 
on the flow. 

It is obvious that unless, in a pipe discharge 
formula, the value of certain factors are changed, 
or new ones introduced, the calculat ed discharge 
cannot be true for smooth lead or copper pipes 
and for commercial mild steel screwed tubing. 

A part from the relative smoothness of the pipe 

surface, the bore of lead and copper pipes more 
nearly conforms to the nominal diameter than 
does mild steel screwed tubing, in which the 
external diameter is, for a given size of tube, more 
or less constant for tubes of gas, water and steam 
qualities. In addition, more fittings are usually 
employed on screwed mild steel tubing than for 
lead and copper pipes. 

No two formulrn for pipes discharge give the 
same result, and it is doubtful whether, in 
practice, t he calculated discharge ever exactly 
agrees with that actually obtained. 

The object of employing a pipe discharge 
formula should be to ensure that the pipe system 
is large enough to provide the desired outflow of 
water without employing unnecessarily large 
diameter. pipes. 

" Bo·x " Formula. 
I n this paper the well-known formula of Thos. 

Box for the discharge by long pipes is employed 

FIG I. 

because of its simplicity of application and not 
because it is claimed that the results are more 
accurate than those obtained by other formulrn 
of a lat er date. 

The formula of Thos. Box is expressed as :
E quwtion 5. 

G = v (0d);Lx H 

Where G = gallons per minute. 
d = diameter in inches. 

H = head in feet. 
L = length of pipe in yards. 

Other derived equations are: 
Equation 6. 

Equation 7. 

Equation 8. 

G2 XL 
H = (3d) 5 

(3d) X H 
L = G2 
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Table No. 1. 
This table was calculated by the author several 

years ago, and is based on equation No. 5, and 
may be usefully employed for pipe discharge 
calculations. 

It should be noted that Box's formula , from 
which the table is calculated, gives the discharge 
from long pipes. If used for short pipes and 
heads of less than 1 £t: ·or thereabouts, the table 
gives results in excess of those obtained in 
practice. 

TABLE I.- TABLE FOR DETERMINING DISCHARGE OF WATER 

IN GALLONS PER !fiNUTE ACCORDING TO FORMULA OF 

THos. Box. (Compiled by W. E. Fretwell). 
Values of Diameter of pipe in inches. 
o,!!~~~~d. ~ t 1 11 1~ 2 2~ 3 4 

1•0 .. 4•77 ... 13•1 ... 27·0 ... 47•0 ... 74·0 ... 152·7 ... 268•0 ... 420·0 ... 860·0 
1•2 .. 4"35 .. 12•0 ... 24•6 ... 43·2 ... 68·0 ... 139·4 ... 243"0 ... 384"0 ... 790·0 
1•4 ... 4·03 ... 11·1 ... 22•8 .. .40 0 ... 63•0 ... 129•0 ... 225•0 ... 355·0 ... 730·0 
1'6 ... 3·77 ... 10·4 . . 21·38 ... 37•4 ... 58•8 .. . 120·7 ... 211•0 ... 332•0 680·0 
1•8 .. . 3"55 ... 9•8 .20•16 · ... 35•2 .. . 55"5 ... 113"9 ... 198·0 ... 313·0 ... 643·0 
2•0 ... 3•37 . 9•3 ... 19·1 ... 33·4 ... 52•6 .. . 108•0 ... 188·6 ... 296"0 .. 610·0 
2·5 ... s·o2 ... s·s ... li·1 .. 29·8 ... 47·0 . 96·6 .. . 168·6 ... 256·0 ... 546·0 
3·o ... 2·75 ... 7·6 ... 15·6 ... 21·2 .. .43·0 ... 88·1 ... 154-o ... 243·0 .. .499·0 
4•0 .. 2'38 ... 6•6 ... 13•5 ... 23•6 ... 37·0 ... 76•3 ... 184·0 . 210·0 ... 432·0 
5·o ... ~·14 ... 5·9 .. 12·0 .. 21·2 .. . 33·0 .. . €8·3 ... 11s·o ... 188·0 ... 385·0 
6•0 ... 1-95 ... 5•4 ... 11·0 ... 19•3 ... 31·0 ... 62•3 ... 108•0 ... 173·0 .. . 350•0 
7•0 ... 1·8 . 5"0 ... 10•2 ... 17•8 ... 28"0 ... 57·7 ... 101•0 ... 159·0 ... 326·0 
8·o .. . 1·69 4·6 ... 9·5 ... 16·7 ... 26'4 ... 54·0 ... 94·o ... 148·0 ... 304·0 
9•0 ... 1·59 ... 4•4 ... 9·0 ... 15"7 ... 25•0 ... 1>1'0 ... 89"0 ... 140'0 .. 288·0 

10•0 ... 1·5 . 4•16 ... 8'5 ... 15•0 ... 23•5 ... 43•0 ... 84'11 ... 133·0 ... 270•0 
11·o ... 1·43 ... 4·o ... 8·15 .. . 14·2 ... 22·4 ... 46·o ... 81·o ... 126·o ... 26o·o 
12·0 ... 1·38 ... 3·96 ... 8·o ... 13·62 ... 21 ·5 ... 44·1 ... 77·0 ... 122·0 .. . 249·0 
13·0 ... 1·84 ... 3"65 ... 7·5 ... 13·1 ... 20·6 ... 42·0 ... 74'0 ... 116·0 ... 240·0 
14•0 ... 1•27 ... 3•5 ... 7·2 ... 12·6 ... 20·0 ... 40·6 ... 71•0 ... 113·0 ... 230·0 
15•0 ... 1·23 .. . 3·4 ... 7•0 ... 12•2 ... 19•2 ... 39·4 ... 69•0 ... 109·0 ... 223·0 
IB·o ... 1·2 ... 3·3 ... 6·7 .. 11·8 ... 18·6 ... 3s·o ... 66·o ... 105·0 .. . 216·0 
17·o ... 1·16 .. 3·18 ... 6·6 ... 11·4 ... 18·u ... 37·0 ... 64·6 ... 102·0 ... 210·0 
18•0 ... 1·12 ... 3•1 ... 6'37 ... 11·0 ... 17•6 ... 36•0 ... 63•0 ... 99·0 ... 203·0 
19·n ... 1·1 ... 3·05 ... 6·2 ... 10·75 .. . 17·1 ... 35·0 ... 61·2 ... 96·0 ... 198·0 
20·0 ... 1•07 ... 2·95 6'05 .. 10'5 ... 16•7 ... 34•1 ... 59•7 ... 94·0 ... 194·0 
22•0 . 1•02 .. . 2·8 ... 5"76 . . 10•05 ... 15"9 ... 32•5 ... 57•0 ... 89"5 ... 184•0 
~4·0 ... 0·975 ... 2•7 ... 5•5 . 9•65 ... 15'5 ... 31•0 ... 54•0 ... 86"5 ... 175•0 
26·0 ... 0·947 .. 2·58 ... 5•3 ... 9·26 ... 14•6 ... 29·7 ... 52•3 ... 82'0 ... 170 0 
28·0 ... 0·9 ... 2•5 ... 5•1 ... 8•9 .. 14•0 ... 28•8 ... 50•5 ... 79·5 .. . 163•0 
30·0 ... 0·87 ... 2•4 ... 4·~5 .. . 8•6 ... 13'6 ... 27•8 ... 43·8 ... 77•0 ... 158•0 
32·o ... o·s4 ... 2·32 ... 4·76 ... 8·3 ... 13·2 ... 27·o ... 47·4 ... 74·3 . 154·o 
34·0 ... 0·82 . 2•24 ... 4"63 .. . 8•06 ... 12•7 .. 26•2 ... 46•0 ... 72·0 ... 147'0 
36·0 ... 0•79 ... 2·18 ... 4•5 ... 7•84 ... 12•3 .. . 25•5 ... 44•6 ... 70·0 ... 143•0 
3s·o ... o·775 ... 2·12 ... 4·37 ... 7·63 ... 12·o ... 24·8 ... 43·5 ... 68·o . 140·0 
40·0 ... 0·75 ... 2·G8 .. 4·25 .. 7·5 ... 11·75 ... 24·0 ... 42·0 ... 66·5 ... 135·0 
45•0 ... 0•712 ... 1·96 ... 4•03 ... 7•05 ... 11-12 ... 22•76 ... 39·8 ... 62·6 ... 12S·O 
50·0 ... 0•675 ... 1·86 ... 3·S2 ... 6•6S ... 10·5 .. 21•6 ... 37•7 .. 59·5 ... 121·0 
55·0 ... 0·635 ... 1"77 .. 3•64 ... 6·34 ... 9·9S ... 20'6 ... 36"2 ... 56·6 .. ll6'0 
60 0 .. . 0·612 ... 1·7 . 3·5 ... 6•1 .. . 9·6 ... 1''7 .. . 34•5 ... 54·5 ... 111•0 
70·0 ... 0·57 ... 1•56 .. . 3•25 ... 5•63 ... 8·85 ... 18•2 ... 32•0 ... 50'0 ... 102•0 
8o·o .. . o·53 ... 1·47 ... 3·025 ... 5·25 .. 8·35 ... 11·0 ... 29·8 ... 47·0 ... 97·0 
90·o ... 0 ·505 ... 1·3s ... 2·84 ... 4·95 ... 7·8 ... 16·2 ... 2s·2 .. 44·2 ... 91·0 

100·0 ... 0·477 ... 1·31 .. 2·7 ... 4·7 .. 7·4 ... 15·2 ... 26 ·8 ... 42·n .. . 86·0 
125·0 ... 0·427 1•17 ... 2•41 ... 4•2 ... 6•6 .. . 13·6 ... 24•0 ... 37·5 ... 77"0 
150·0 ... 0·343 ... 1•07 .. 2·2 ... 3•83 ... 605 ... 12•5 ... 21•8 ... 34' 2 ... 70·0 
200·0 ... 0·337 ... 0·93 ... 1•91 ... 3·34 ... 5'26 ... 10·75 ... 18•86 ... 29·6 ... 61•0 
250·0 ... 0·302 ... 0·33 ... 1•71 ... 2•98 ... 4'7 ... 9•64 .. 16•86 ... 25·6 ... 55•0 
soo·o ... 0·276 ... o·76 ... 1·56 ... 2·72 ... 4·3 . s·s2 ... 15·4 ... 24 3 ... 5o·o 
35o·o ... o·255 ... o·7 ... 1·44 . .. 2·5 3·95 8·16 ... 14·3 22·4 ... 46·o 
400·0 ... 0·238 ... 0•66 ... ] ·35 ... 2•36 .. . 3•7 ... 7·6 .. 13·4 .. 21·0 ... 43•2 
450·0 ... 0·226 ... 0•62 ... 1·27 ... 2•22 ... 3·5 . 7·2 ... 12"6 ... 19·8 ... 40"5 
500·0 ... 0·214 ... 0•59 ... 1"2 ... 2·12 ... 3"3 ... 6·S ... 11•8 ... 1S·8 ... 38"5 
550·0 ... 0·207 ... 0•558 ... 1•15 .. 2•0 ... 3•16 ... 6'5 ... 11·4 17•8 ... 36 6 
600·0 ... 0·195 ... 0•54 .. 1•1 ... 1•93 ... 3'1 . 6•2 ... 10"8 ... 17·3 ... 35•0 
7oo·o .. . 0·18 ... o·5 ... 1·02 ... 1·78 ... 2·s . 5·76 .. . 10·1 ... 15·9 ... 32·6 
800·0 ... 0·1687 ... 0·465 ... 0·~5 ... 1·67 ... 2•64... 5•4 ... 9•4 ... 14·8 ... 30•4 
900·0 ... 0·159 ... 0•44 ... 0•9 ... 1"57 ... 2•5 ... 5•1 ... 8•9 ... 14·0 ... 28'8 

1000·0 ... 0·151 .. 0•416 ... 0•85 ... 1•5 ... 2•35... 4•8 ... 8•4 ... 13·3 ... 27·0 

Column 1 of Table I gives the LjH value and is 
obtained by dividing the length of pipe by the 
head. The discharge is given in gallons per 
minute , abbreviated g.p.m. 

For a pipe 40 ft. long and a head of 5 ft., the 
L j H value is 40 -:- 5 = 8. 

For R L / H value 8, Table I gives the discharge 
from a 1 in. diameter pipe as 9·5 g.p.m. 
Examp~e I.-Calculate the h ead required to 

discharge 36 g.p.m. from a 2 in . pipe 72ft. long. 

For a 2 in. pipe carrying 36 g.p.m. Table I 
gives a L/H value of 18. 

Dividing the length of 72 ft. by the L/H value 
of 18 gives 72 -:- 18 = 4. 

rrhe required head is 4 ft. 
Examp~e 2.-Calculate the length of 1 in. 

diameter pipe to discharge 11 g.p.m. with a head 
of 5 ft. 

For a discharge of 11 g.p.m. from a 1 in. pipe 
the table gives an LjH value of 6. 

Multiplying the L/H value of 6 by the head of 
5 ft. gives 30. 

The length of pipe is therefore 30 ft. 

General Rules for Pipes. 
Box 's formula purports to give the discharge by 

long pipes in which the head required to produce 
velocity of efflux is comparatively small and is, in 
consequence, ignored. 

Where Box's formula is employed the following 
general laws for pipe discharge obtain:-

varying the Diameter. 
According to the " Box " formula, the relative 

discharging power of pipes varies as the square 
root of ,the fifth power orf the diameters. 

The following table gives the relative discharg
ing power of pipes, in which a 1 in. diameter pipe 
l'l taken as unity. 

Diameter. 

! in. ····· ········ ·· ··· 0•03 
l!. in. ········ ·········· o·og 8 
l in. ... ... ...... ...... 0"18 2 

• in . .... ..... .. ...... . 0•49 4 
1 in. ..... ..... ..... ... 1•00 
ll in. .... .... .......... 1·75 
1' 2 in. .. ... ..... ........ 2·76 
2 in. ......... ..... ... 5•66 
2~ in. ....... ..... .. . 9•88 
3 in. ................. . 15•59 
4 in. ...... ............ 32·00 

Example.-A 1-i in. diam eter pipe is calculated 
to discharge 15 g.p.m. What would be the dis
charge if the diameter is increased to 1t in.? 

2·76 
Answer= 15 x 1.75 = 24 gal. approximately. 

Conversely, a 1t in. diameter pipe is calculated 
to discharge 24 g.p.m., wha;t would be the dis
charge if the diameter is reduced to 13; in.? 

1-75 
Answer = 24 x 2.76 = 15 gal. 

varying the Pressure Head. 
Where the diameter and length of pipe remain 

constant, the discharge varies as the square root 
of the head. 

Example.-Suppose that for a head of 4ft. the 
discharge from a given pipe is 10 g.p.m. If for 
the same diame1ter and length of pipe, the head 
is increased to 16 ,ft., the discharge would be 

. /h, 
G1=G xV h 
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Where G, = discharge under new condition of 
head in g.p.m. 

G = discharge under original condition of 
head in g.p.m. 

h, = the new head in feet. 
h = the original head in feet. 

Applied to the example, this gives:-

. /16 
G1 = 10 xV 4 

= 10 x v4 
= 10 X 2 
= 20 g.p.m. 

Where for a given diameter the L/ H value is constant, 
the discharge is unaltered. 

Example.-For a 1~ in. diameter pipe, 40 ft. 
long, head 10 ft., the L jH value is 40 7 10 = 4, 
for which Table I gives a discharge of 37 g.p.m. 

For a pipe 100 ft. long, head 25 ft., the LjH 
value is 100 7 25 = 4, for which the table gives a 
discharge of 37 g.p.n:L, as in the previous example. 

Varying the L.ength. 
Where the diameter and head rema-in the same, 

and the length only is altered, the discharge varies 
as the square root of •the length. 

Example.-Suppose that for a given head the 
discharge ,from a given pipe, 1o ft. long, is 
10 g.p.m. If the length of pipe is increased to 
64 ft., the head and diameter remaining the same 
as before, the discharge would be 

G1=G XV ~1 
Where G, = discharge under new condition in 

g.p.m. 
G = discharge under original condition in 

g.p.m. 
L, = the new length in feet. 
L = the original length in feet. 

Applied to the example, this gives:-

. /l(f-
G, = 10 X v 64 

= 10 X .VT 
4 

= 10 X t 
= 5 g.p.m. 

If these examples are checked with Table I 
they will be found to agree. 

Resistance of Pipe Fittings. 
Every fitting, valve or connection causing a 

change in the direction of flow tends to set up 
turbulence and to resist 'the flow of water . The 
more abrupt the change of direction the greater 
the resistance. A bend having a radius of not 
less than five times the diameter, and without con
striction of :the bore , is generally assumed to offer 
no more resistance than a pipe of the same length. 

The resistance of fittings, valves and other 
obstructions is in this paper indicated by the 
letter r. 

The resistance to flow of wa-ter through pipe 
fittings, valves, and other obstructions, is generally 
referred to in terms of the resistance of •a, square 
elbow, the resistance of which is taken as 1. 

The actual resistance to• flow through fiiJtiQgs is 
more or less indeterminate. The resistance ratios 
for commonly used pipe fittings, etc., are shown 
in fig. 2. These ratios are rather higher than 
those commonly employed, so as to allow for 
corrosion. 

RETURN BEN[) 
• I·~ 

r- ''"""'"" -0·25 

'" AEOVCINC. 1 

~ ~ ZE • 0~ 

TEE 
REDUCINC. 2 
51lE5 • t•O 

f ..... 
TEE 

. ··~ 

-ffi-'". l•O 
-+-411--f-+JH-CAT£ VAlV!~~5 CONNECTION TO 

• C ISTERN, BOILER . 
RAOI.A TOR ETC 
• 3. 0 

FIG. 2.- RESISTANCE RATIOS FOR FITTINGS, ETC. 

'rhe resistance of pipe fittings is frequently 
expressed in terms of the equivalent length of 
pipe of 1the same diameter offering the same 
resistance to· the flow of water. 

For the purpose of this paper the equivalent 
length of straight pipe in feet for a unit resistance, 
1' = 1 may be taken as shown in Table II. 

TABLE H.-DIAMETER OF PIPE. 

Diam. of Equivalent length 
pipe in ins. in ft.* 

-~ ............ .. . 1•0 
!1: .. .. . .......... 2•0 

1 ............. .. 2'5 
It .... .. .... ... .. 3·5 
lt . . .... . ........ 4•5 
2 .. .. .......... . 6•0 
2t 
3 
4 

7·5 
10·0 
14•5 

* For one resistance. 

Example.-Ca.lculate in terms of straight piping 
the resistance to the flow of water through two 
2 in. elbows and one 2 in. globe valve. 

Referring to fig. 2, the resistance ratio (r) for 
an elbow is 1 and that of a globe valve is 4. 

The total of the resistance ratios is therefore 

(2 X 1) + (1 X 4) = 0. 

The equivalent length of pipe in feet for one 
resistance on a 2 in. pipe is 6·0, as shown in 
Table II. 

The length of straight p1pmg equivalent in 
resistance to two 2 in. elbows and one 2 in. 
globe valve is therefore 6 x 6·0 = 36 ft . 
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The discharge from a pipe is influenced by the 
arrangement of the pipe system. 

In fig. 3 the outflow end of pipe A rises above 
the dotted sloping line. 

Assuming pipes A and B to be fully charged with 
water, the level of that in the gauge tube G 
cannot fall below the top of pipe A. The head of 
water above pipe A is 2 ft. 

Pipe A is assumed top~ 20ft. long and pipe B 
18ft. long. 

With the arrangement shown in fig . 3, it is 
necessary first to calculate the required diameter 
for pipe A having a head of 2 ft. for the appro
priate discharge. 

Pipe A is 20 ft. long, and the head available is 
2ft. The LJH value is, therefore, 20 -7- 2 = 10. 

For an L /H value of 10 and an assumed dis
charge of 20 g.p.m., a 1t in. diameter pipe is 
required. 

Pipe B is 18 ft . long and the head available is 
18 ft., the L jH value being 18 -7- 18 = 1. 

For an LJH value of 1 and a flow of 20 g.p.m. a 
1 in. diameter pipe is required. 

In the arrangement shown in fig. 3, a drop pipe 
1 in. diameter will carry the whole of the water 
delivered by the 1! in. horizontal pipe. 

f<'IG. 3. FIG. 4. 

Fig. 4 shows an alternative pipe system in 
which the whole is below the dotted line. 

Where this occurs the length of the pipes may 
be added together. In fig. 4 the combined length 
of the pipes A and B is 38 ft. 

For a pipe 38 ft . long and a head of 20 ft . . the 
LJH value is 1·9. 

For an LfH value of 1·9, Table I gives the 
discharge from a 1 in. diameter pipe as between 
19·1 and 20·16 g.p.m. 

With the alternative arrangement shown in 
fig. 4, a 1 in. diameter pipe will just about meet 
the required discharge of 20 g. p.m. 

Practical Applications. 

Fig. 5 will serve to show the practical applica
tion of the principles explained. 

Imagine that in the figure each of the six outlets 
is required to discharge 5 g.p.m. simultaneously. 

The index, or least favourably placed outlet is 
that at the end of pipe No. 1. The dotted lines, 
B, C and D, are imaginary gauge tubes. 

When calculating a system of pipe diameters, 
some form of tabulation is desirable, such as 
those given in tabulations for figs. 5, 6 and 7. 

Column I.-Column No. 1 gives the pipe num
bers indicated on fig . 5. 

Column 2.-Column No. 2 gives the quantities 
of water in gallons per minute to be carried by 
the appropriate pipes in column 1. 

Column 3.- In such systems as that shown in 
fig. 5 it is first necessary to assume the sizes of 
the pipes required. If these assumed sizes are 
too small the total head shown under column 

FIG. 5. 

No. 11 will exceed that available, shown in 
column 12, and one or more of the pipes must 
be increased in size. Conversely, if the available 
head much exceeds that consumed by the pipes, 
one or more of the pipes may be reduced in size. 
Assumed diameters are shown in column 3. 

Drop In, .. ~· I. 
Dl"Dl>1n~1~ 5 \)ro~n\ pipe 1. _..._-+. oro\>m'p·~"- orop 1n ?~rc.l 

Omp tn j:)lj><. "!> 

liD" 

+-
_L_ 

FIG. 6. 

Column 4.-'rhe numbers in column No. 4 are 
intended to represent the sum of the '' resistance 
ratios " of pipe fittings and other resistances 
producing a change in the direction of the flow. 
The resistances shown in column 4 are in this 
example more or less imaginary. Resistance 
ratios for valves, fittings, etc ., are shown in fig. 2. 

Column 5.-Column No. 5 gives the length of 
straight pipe consuming the same head as a 
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TABULATION FOR FIG. 5. 

I 2 3 4 5 0 I 7 8 9 IO 11 I2 I3 
I 

Total I Equivalent Head I Assumed Sum of length for Final Pipe G.p.m. dia~eter, resist- Length 
resistances= ~ 

r,ength length= L /H consumed Total head Head diameter, number. for r =l. of pipe. sum of cols. value. = col. 8 consumed. available. 

I 
m. ances. products of : 6 and 7. +col. 9. in. 

cols. 4 and 5.i 
~- ---~ 

I 
I 5 3 5"5 2•0 ll·O I2 23 7 3•3 3•3 10•0 I 4 
2 IO I 0•4 2•5 I·o IO ll 7 I·6 4•9 IO·O I 
3 I5 It I·o 3•5 3•5 

I 
IO I4 10 1"4 6•3 IO 0 I t 

4 30 It 4•0 4•5 I8·o 10 28 6 4•7 n ·o 10"0 It 
REVISIONS. 

I 5 1 5•5 2•5 14•0 I2 26 28 I·O 12•0 
Dedu ct 3•3 

- -
8•7 10·0 

- -
5 5 3 

4 f\•1\ 2•0 n ·o I2 23 7 3•3 3•3 I5•3 8 
4 

6 IO 1 0•4 2•5 1•0 IO 11 7 I ·6 4•9 I5•3 I 
7&8 15 I 2•0 2•5 5•0 20 25 3 8•3 I3·2 I5 3 I 

TABULATION FOR FIG. 6. 

I 

I I I 2 3 4 5 6 7 8 9 10 ll I2 I3 

Total Equivalent Head Assumed Sum of length for Final Pipe G.p.m . diameter, resist- Length resistances= Length length = L/H consumed Total head Head diameter, number. for ,·= 1. of pipe. sum of cols. value. = col. 8 consumed. available. 
in. ances. products of 6 and 7. +col. 9. in. 

cols. 4 and 5. 

I 5 1 4'5 25 n ·o IO 21 28 o·8 o·8 I5·0 I 
2 IO I 0•4 2•5 I ·O IO ll 7 I6 2•4 I5·0 I 
3 I 5 I 0"4 2•5 1•0 IO 11 3 3•7 6•1 I50 I 
4 20 It I·O 3·ii 3"5 IO I4 5 2"8 8"9 I5•0 It 
5 20 lt 4•0 3•5 14•0 IO 24 5 4•8 I3·7 I5·0 I 4; 
6 I 20 H 5•0 4·5 22•5 26 49 14 3•5 17"2 15•0 F 2 

REVISION. 

5 20 1' 4•0 4•5 I8•0 10 28 

I 
I4 i 2·0 I9·2 

I 
2 

I 

Dedu ct 4·8 
--

I I I4•4 15"0 

NorE.-In practice when taps are opened a flow of water would ensue through the secondar y return, if any, and would assist to supply the taps. 
The sloping lines on Fig. 6 show the drop in pressure head when the system discharges the quantities of water shown in the above 

tabulation. 

TABULATION FOR FIG. 7. 

I 2 3 I 4 i5 6 I . 7 8 I 9 IO 11 I2 I3 

Total Equivalent Head 
Head I . Final Pipe Assumed Sum of Length length for Length length= J,fH consumed Total head 

number. G.p .m . diameter, resist- for r= l. resista.nces = of pipe. sum of cols, value = col. 8 consumed. available . dm~eter, 
in. ances . products of 6 and 7. +col. 9. I Ill. cols. 4 and 5. 

I 5 I 4•5 2•5 n ·o 10 21 28 0•8 o·8 I5·0 I 
2 IO I 0•4 2•5 1•0 IO 11 7 I ·6 2•4 I5•0 I 
3 15 I t 0·4 3·5 1"4 10 l.l IO I·I 3"5 I 5·0 I 
4 20 It I·o 3•fl 3'5 IO 14 5 2'8 6•3 I5·0 I t 
5 20 It 2•0 4•5 9•0 11 20 

I 
I4 ] '4 7·7 I5·0 H . 

6 40 2 2•0 6•0 12•0 2 I4 I 4 1•0 8•7 I5•0 2 
7 40 2 5•0 6•0 30"0 30 50 I 4 4•3 I3•0 I5•0 2 

--
8 5 • 4 5"5 2•0 ll·O I2 23 7 3•3 3•3 27·0 • 4 
9 IO • 4 0•4 2•0 o·8 IO 11 I ·6 7"0 10•3 27•0 3 

4 
IO I5 I 0•4 ~·5 1·0 IO 11 3 3·7 I4•0 27•0 I 
11 20 1 I·O 2"5 2•5 IO I3 3 4"3 I8·3 27·0 I 
6 

I 
40 2 2•0 6'0 I20 2 I4 I4 I·O 19·3 27•0 2 

7 40 2 5•0 6•0 30•0 30 50 I4 4•3 23•6 27·0 2 

Nore.-In practice when taps are opened a flow of water would ensue through the secondary return; if any, and would assist to supply the taps. 
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fitting having unit resistance or the length of pipe 
where r = 1. The length of pipe corresponding 
to r = 1 for various diameters of pipe is shown 
in Table II. 
Co~umn 6.- The numbers in column 4, when 

multiplied by those in column 5, give the length 
of piping consuming a head equivalent to the 
number of resistances shown in column 4, and the 
product is inserted in col-umn 6_. 

Column 7.-Column No. 7 giv~s the net length 
of straight piping employed. 

Column 8.-The numbers in column No. 8 are 
derived by adding together those in columns 6 
and 7 and represent the equivalent length of pipe 
offering the same resistance to flow as the straight 
pipe itself plus that of the fittings thereon. 

FIG. 7. 

Column 9.-The numbers in column No. 9 are 
derived as follows: Pipe No. 1 is assumed to be 
i in. diameter. For a flow of 5 g.p.m. by a 
i in. pipe, column 1, Table I gives a L / H value 
of 7. This number is entered under column 9. 

Column 10.-Dividing the equivalent length of 
pipe (column 8) by the LjH value (column 9) 
gives the head consumed by the appropriate pipe. 
For example: the equivalent length of pipe No. 1 
is 23 ft. as shown in column 8. Dividing 23 by 
the LjH value of 7 gives 3·3 as shown under 
column 10. 

Column 11.- This column gives the total head 
consumed. For example, the total head con
sumed by pipes Nos. 1 and 2 is 3·3 + 1·6 = 4·9 ft. 
as shown in column 11 opposite pipe No. 2. 

The total head consumed by pipes Nos. 1, 2, 
3 and 4 is 3·3 + 1·6 + 1·4 + 4·7 = 11·0 ft. as 
shown in column 11 opposite pipe No. 4. 

Col1tmn 12.-Column 12 gives the head avail
able. In fig. 5 the head available is given as 
10 ft . The head consumed by the pipes numbered 
1 to 4 is 11 ft. (see column 11). As the calculated 
frictional head of the system exceeds that avail
able some revision of pipe diameters is necessary. 
The effect of increasing the diameter of pipe 
No. 1 from i in. to 1 in. is shown under the word 
" Revisions." 

For a 1 in. diameter pipe the head consumed 

(see column 10) is 1 ft. as against 3·3 ft. for a 
i in. diameter pipe. Adding the head of 1 ft. 
to the previous total of 11 ft. gives 1'2 ft . Deduct
ing the head of 3·3 ft. for the i in. pipe No. 1 
gives a total head consumed of 8·7 ft., which is 
within the available head of 10 ft. 

Pipes 5, 6 and 7.-Pipes Nos. 5, 6 and 7 are 
supplied by pipe No. 4. The head consumed by 
pipe No. 4 is 4·7 ft. (see column 10). Deducting 
4·7 from the total head of 20 ft ., which is that 
actually available for pipes 5, 6 and 7, gives a 

. net available head for these pipes of 15·3 ft. as 
shown in column 12 opposite these pipes. 

The total head consumed by pipes Nos. 5, 6 
and 7 is 13·2 ft. as against an available head of 
15·3 ft. and no revision is necessary. 

Column 13.-The " final diameters " are 
entered in column 13. 

The sloping lines in fig. 5 indicate the calcu
lated pressure drop when the system discharges 
the quantities of water shown in the tabulation 
column 2. 

The diameters of pipes required in figs. Nos. 6 
and 7 are calculated similarly to those for fig. 5, 
the same form of tabulation being employed. 

In conclusion, it may be once again emphasised 
that the fundamental principle involved in " pipe
sizing '' is that the pipes must be of such a 
diameter as to ensure that the calculated 
frictional resistance of the system does not exceed 
the available head for the required outflow of 
water . 

ParK Hall Pool, Hayfield, 
Derbyshire. 

A Tiled Open Air Pool. 
THE illustration opposite shows P ark Hall 

Swimm.ing Pool which is situated at Hayfield, 
Derbyshire. The pool which was opened about 
the rniddle of this year measures 120 ft . by 50 ft . 
and varies in depth 3 ft. to 7 ft. The bath is 
tiled with i in. white tiles, and for 8 in. around 

· the top are glass 2 in. by 2 in. tiles as a precaution 
against frost . It is claimed to be the only tiled 
open-air swimming pool in the North of England. 
As regards the heating system a slow combustion 
boiler is situated below ground level in a concrete 
chamber, t he flue being carried up the bank, and 
the heating cellar being roofed over and obscured. 
The hot water comes in at the shallow end of the 
bath, and the cold water runs out at the bottom 
of the deep end. Circulation pipes are 4 in. 
earthenware surrounded bv concrete and laid 
under the concrete bottom~ of the bath. Water 
is kept at a t emperature of 75 deg., and before 
being heated it is passed through a sand filter. 
The dressing booths are away from the pool. The 
pool was designed and carried out by Mr. H. B. 
Hobson, quantity surveyor, Manchester . 
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Treating Persons Overcome 
by Large Doses of Chlorine. 

Specific Measures to Follow in Relieving 
Those Suffering from Eyes, Skin, and Nose 

and Throat Affections. 
By L. L. HEDGEPETH. 

ON going to the rescue of one overcome by chlorine 
it should be remembered that chlorine gas is 2~ t imes 
heavier than air, concen t rat ing in the lower pa r ts of 
t he room. Therefore, k eep the head as high as pos
sible. The gas mask should be well adjusted to the 
contour of the wearer's face . 

First-Aid Measures. 
Gall a physician or get t he patient to a hospital. 

While waiting for the physician, remov-e the patient to 
warm fresh air, cause him to lie down and cover with 
a blanket . Administ er " Anti-Chlor " as directed. If 

u.i no " Ant i-Chlor" is .available give a mil-d stimulant 
0::: such .as hot coffee or a t abl-espoonful of br·andy in warm 
::C \Yater. 
rfl 
;,.. FQr_ the Eyes. 
~ It is r a re that the eyes a re more than slightly JlTl

i:i tat ed,. in such cases wash them with boric :teid. 

For the Skin. 
L iquid chlor ine in contact with the skin may produce 

a painful bur n . In such cases neutralise with weak 
sodium bicarbonate solution and apply loose dressings 
of carron oil (linseed oil .and lime wa-ter). 

For the Nose and Throat. 
These a re the principal parts affected . Ant i-Chlor 

.as d irected has been found effective. Steam from 
t incture -of benzoin ·added to boiling water is 1·ery 
soot hing. I n cases where t hese are not ava.il,able have 
t he patient breathe t he vaponrs of warm Vick's 
Vaporub or rcny ot her good ment hol salve. 

Anti-Chlor Formula. 

Water ... .. .. ...... .. .. .... .. . .. . ...... 1,485 c.c. 
Sugar .. . .. .. .. .. .. .. . . . .. . .. . .. .. . 45 grm. 
Tincture lavender, Co. .. . .. . .. .... 37 c. c. 
Sp. Ammonia a romatic... .. . .. .. .. 56 
Alcohol (ethyl) .. .... .... .... . .. .... 333 , 
Oil of peppermint .. .. .. .. .. . .. .. .. 37 
Sp. chloroform .. .. .. .. .. .. .. .. . .. .. 55 

Add oil peppermint t o t he a lcohol, then t he sp. 
chloroform , then spirit s ·of ammonia and tr. la vender , 
co. in t he order .given. Stir aft er e ach .addition. Next 
a dd t h is mixture t o t he water in wh ich t he sugar has 
been dissolved. This will m ake two litre~ . 

L abel: " Anti-ChJ.or " "Sh ake well before using ." 
Dosage : One tablespoonf ul at 15 min. inter v.als unt-il 

relief is obtained, or fo·r one hour . Keep patient quiet 
a nd warm. 

To make sp irits of chlor oform-Ad-d 60 c.c. of chloro
form to 940 c.c. of grain alcohol. 

Probable After-Effects. 
Chlorine is not .a poison, its action being primar ily 

on e of irrit ation to t he mucous membrane . lis action 
is not cumulative, .and in most cases complete recovery 
is made. Employees with t endencies towards respira
tory disturban ces, pa rticularly .asthma, sh ould not bo 
g iven chlorine dut ies. 

I. 



SWIMMING BATH AT SHERWOOD COLLIERY. 

The main support to the roof of this bath hall at Sherwood Colliery consists of reinforced concrete arches. Between 
these, pre-cast concrete purlins spanning 18 ft. and rebated to form a seating. carry 9 ft. span Truscon Precast Units. 
No finish other than rubbing down and distempering has been applied to the underside of the units. Attention is drawn 
to the general air of cleanliness, the perfect regularity of the pre-cast units and how the exposed ribs emphasise the archi
tectural requirements of complete utility, dignity and balance. The architects were Messrs.]. H. Forshaw and A.]. Saise. 
The Trussed Concrete Steel Co. Ltd., Thames House, Mill bank, London, S.W.l, were responsible for the construction of this bath. 
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In a War Department study of "The Residual 
Effects of Warfare Gases, 8 to 10 years after gassing,'' 
Gilchrist and Matz conclude in part: 

(5) As a result of .an intens ive clinical study of the 
after-histories of 96 men :who had been ~Sassed with 
chlorine, i•t was found that nine showed definite 
anatomic or symptomatic residua which were at
tributable to gassing. In seven instances the rela
tionship of the disabilities to chlorine gassing was 

considered questionable. In 80 instances no relation
ship was found between the disabilities present at 
the time of this study and chlorine gassing. 

( 4) The method of stu·dy of these cases precludes 
the drawing of statistical conclusions, inasmuch as 
the patients selected were those who were most likely 
to have r esidua due to gassing. 
[From paper presented at Purification Division Meeting, 

A.W.W.A. Convention.] 

The Purification 
Deganwy 

and Pumping Plant 
Baths, North Wales. 

at the 

THEHE has recently been opened at Deganwy 
iu North Wales what. is claimed to be the finest 
open-air swimming bath on the coast, if not in 
the country. 'l'he pool, 210 ft. long by 112 ft . 
~·ide, is supplied with sea water from the Conway 
Bay, and is attractively illuminated with under 

in number, each 8 ft. 6 in. in diameter by 17 ft. 
long. A filter bed of these proportions is too big 
to ensure thorough washing a·t 1all points, and the 
filters are, therefore, of the duplex type so devised 
that only half the bed is washed at a time. Com
pressed a.ir is employed for agitating the beds 

WEST SHORE BATHING POOL, DEGANWY, LLANDUDNO. 

''"'' ter flood lighting; two cascade aeratms, one at 
each end of the pool, proving particularly attrac
tiYe featmes. 

The capacity of the purification plant, supplied 
by th e Pulsometer Engineering Co., Ltd., of 
Heading, is such that the total contents of the 
pond, approximately one million gal., is filtered 
and aerated every eight hours. 

Cir culation is obtained by two of the company's 
OIYn split casing pumps, and before filtration the 
water is treated with a coagulant injected by their 
Pnrallel Feed Device, which incorporates a rather 
interesting chemical meter of the pedestal 
nwnnted type. The filters are horizontal, three 

while the washing process is going on, and is 
supplied by one of their '' Hydrair '' motorless 
air compressors. 

A bath of this capacity needs l'a:ther careful 
sterilising. The chloramine treatment was 
ado-pted to increase the stabilit·y of the chlorine 
in the water and to obviate any possible risk of 
distress to the bathers which straight chlorination 
might cause. 

Ammonia is first injected into the filtered water 
main, and after a sufficient period of contact, 
chlorine is added to the water, the two gases being 
dispensed by Wallace and Tiernan equipment . 
The result of this special process is that the 
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water retains its natural quality and colour, and 
does not minimise the refreshing effect, so neces
sary, and demanded by the bathers of to·-day. 

Provision for filling the bath is rather peculiar. 
The bath is 300 yd . or so from the beach, and a 
single pipe only is laid to the sea for the double 
purpose of filling the bath, and of disposing of the 
rain ~water and wash water from the premises. 
For this reason it w:1s impossible to place a foot 
valve at the lower end and for other reasons, a 
pump at the sea end of the main was impractic
able . The whole of the \Htter, there.fore, had to 
bt: drawn from the sea through this long length 
of pipe by the pumps in the filter room . The 
initial priming of the pipe line was a formidable 
proposition, as the amount of air to be evacuated 
,,·as considerable and the ~usual mechanical 
exhauster suffers from a liability to smash up if 
wa.ter is drawn over into it. 

The " Hydrair " provided the .solution to the 
problem. The air inlet to it was connected to the 

sea main and the pipe line was successfully 
primed in 10 min. or so. 

It was found, however, that 0\Ying to ·a sand
bank a short· way from the beach, the water at its 
entry to the sea main was highly aerated, and if 
the pumps \Yere l~it drawing from the sea their 
performance gradually became erratic owing to an 
increasing air lock in the impellers; if the 
" Hydrair " is kept running, ho1Yever, the pumps 
draw from th e sea quite comfortably at the rate 
of 800 to· 1,000 g.p.m. according to the state of 
the tide. On this Long sea main and with a 
17 ft. static suction lift, this, i.t must be 
admitted, is no mean feat. 

Another interesting feature connected with the 
plant is the· regeneration of the wash water and 
·the· corresponding reduction of make-up water 
required. 

'l''he architects responsible for the scheme weTe 
::\Iessrs. G. E. Marshall and Partners, of 1, Ray
mond Buildings, G1'a.y's Inn, London, W.C.l. 

Jottings From an Analyst's Notebook..-IV. 
By FRED. W. M. JAFFE, Consulting Chemist.* 

Aeratian. 
As Regards the Aeration Process .-'l'his fulfils 

a double function. Atmospheric oxygen has a 
pronounced bacteriocidal action, and plays a very 
important role in the purification of water 
supplies. Indeed, plants for water purification 
have been erected in which the principal feature is 
aeration through spray fountains. At the same 
time it imparts a freshness to the water, because 
the water becomes supersaturated with air. 

The " satura.tion" of water, e .g., with salt, 
can be easily shown. After a certain amount of 
salt has been dissolved, th e water will not hold 
any more in solution, and is then said to be 
saturated. In the same way, water will dissolve 
3 cu. ft. of air per 1,000 gal. (As a Ina.tter of 
fact it dissolves 1 cu. it. of cxygen and 2 cu ft. 
of nitrogen per 1,000 gal. at ordinary tempera
ture.) 

· But ·water can be made to take up more air, 
and this is said to '' supersaturate '' it. As a 
glass of water is dra·wn from the tap it is generally 
supersaturated with air, and it tastes fresh. But 
left to stand for half an hour, it gives Llp this 
excess a.ir, as can be seen by the small bubbles 
collected on the side of the glass, and the water 
has t hen " gone flat. " Exactly the same takes 
place in the aeration of bath water, and the 
explanation of the water " going flat " is tbe 
san1e. 

*We have arranged with Mr. Jaffe to answer any 
problem submitted to us by bath superintendents and 
other readers. 

Alum and Soda. 
With regard to the alum and soda process . The 

point does not yet seem to be fully rea.lised that 
the chlorine kill s the bacteria, but it does not 
dissolve them. · They are filtered off by that film 
o£ aluminium hydroxide on the sand filters. 

Algae. 
With Regard to Algce.-A remark appear:; in 

the March number of Bnths nncl Bnth Engi
neering which couples up the algre and cesspools 
as though the algre indicate foulness of the 
\\·ater. Maybe a growth of algre makes the floor 
and s.i des slippery and dangerous . But although 
algal grmYths indicate a very undesirable con
clition, and point to stagnation of the watl:2r , they 
do not necessarily indicate animal pollution. It 
is an exaggeration to infer that waters '"ith algal 
growths should be classed in the same category as 
cesspools . 

As regcmls their elimination much has been 
\\Titten. Copper sulphate seems to be universally 
ccmdemned , but I cannot see what there is against 
the employm ent of G·2 part per million of copper, 
the maximum limit fixed by the U.S.A. Public 
Health Service . There is no danger externally , 
indeed t per cent. solution is used as an eye-wash; 
nncl taken internally, there is no evidence that such 
minute quantities v could have any effect . If a 
bather S\\·allowed half a pint , he would only take 
io mgnTi . of copper. Moreover, experiments on 
animals show that traces of copper are essential 
in the production of hremoglobin in the blood. 
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Admittedly the same has not yet. been proved 
in the human being, but it is interesting never
theless. 

Lastly a few notes on the bacteriological 
examination of water and the interpretation of 
results. The first reason for this examination is 
to guard against the presence of bacteria which 
cause infection and disease. All these bacteria 
are necessarily associated with animal pollution, 
and so the search is for animal pollution, 
human or otherwise. The animal may probably 
b"l healthy, or it may be diseased, but if the water 
contains excessive animal pollution it is regarded 
a3 suspicious (or dangerous as the case may be), 
unless the pollution can be shown to be of a 
harmless nature. To detect th is pollution search 
is made for certain bacteria present in fEeces. The 
search is usually confined to three types, ancl 
each has its advantages and disadvantages as 'm 
indicator of undesirable pollution. 

B. Coli.-These bacteria. are by far the most 
numerous, and they are present in the excreta of 
a variety of animals , and also sorne birds and even 
reptiles. They are present in horse-dung, and 
consequently may be found in the dust blowing 
about in the uir. They are ubiquitous. Con
sequently when they are found in water they 
do not necessarily indicate pollution from a 
dangerous source. But their absence is an 
excellent indication of purity. When they are 
present the important factor is the amount, and 
s' tests are made on different quantities to find 
out to what extent they are present. If the 
analyst reports B. coli present in 10 c.c. absent 
from 1 c.c . it means to say this that if one went 
round collecting odd samples of 10 c.c. each, the 
majority would show a positive reaction, but if 
only samples of 1 c.c. were taken, the majority 
would shovv negative results. 

Streptococci.-!£ these are found it is an excel 
lent indication that pollution of an undesirable 
nature is present , and also fairly recent, as these 
bacteria do not survive long after leaving their 
natural habitat. But their absence proves nothing. 
At best tl1ese bacteria can only be grown under 
artificial conditions. B. coli are easily grown in 
glucose or lactose bile litmus , but the streptococci 
are less easy to cultivate, and if they have been 
some time since they left the body they seem too 
weak to grow under artificial conditions . 

B. lVelchii.-These are present to a. much less 
extent than B. coli. There a.re perhaps 100 to 
1,000 B. coli to ea.ch B . Welchii present in the 
intestines. They are a good indication of 
pollution, but they give no clue as to whether it 
is recent or otherwise , because they form spores 
which live a long while even under poor circum
stances. Since they are not numerous larger 
quantities of water are required in the search for 
them, but they have the advantage that they do 

not multiply in the water. Therefore the number 
present gives a much better quantitative idea of 
the extent of pollution. 

T e st for Aluminium. 
I have been asked for a test by which one can 

easily detect 1 part aluminium per million in the 
bath water. The reason for the question is that 
if the aluminium is too high, and there is not 
enough soda. to precipitate it all, the water comes 
through clear, but becon1es turbid on standing, 
maybe overnight. The best way of tackling the 
problem which l have found is to add a chemical 
which will precipitate the aluminium right away, 
and then examine for turbidity. If the water is 
then still clear, then the aluminium is at any rate 
too small to cause trouble. I make a solution 
containing 5 per cent. sodium phosphate 
(Na,HP0.,12H,O), 10 per cent. acetic acid, 10 per 
cent. ammonium acetate; only approximate 
amounts needed. 100 c.c. of the water are put 
into a Nessler glass and 1 c.c. of the mixture. 
The liquid is then examined thus: -

---

EL £VAT/ON 

The inside of the cabinet is painted dead black. 
The light A shines through a narrow slit B on to 
the side of the glass C. If there is any material 
causing turbidity it reflects the light upwards. 
'I'his is called the Tyndall effect. 

---·-- ~-~--- -·----= 
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LADIES' PLUNGE BATH BEFORE RECONSTRUCTION. 

GENTLEMEN'S PLUNGE BATH AFTER RECONSTRUCTION. 



Baths Reconstruction. 
THE COUNTY BOROUGH OF STOCKPORT. 

THE first public baths in Stockport were erected 
in 1858. These baths were extended in 1886. 

Various improvements have been carried out 
from time to time to the buildings, but it was not 
until 1928 that the council definitely decided to 
cat.er for the growing demands of the public, by 
carrying out in various stages a comprehensive 
scheme of alterations. 

The general lay-out, being very different from 
the modern idea of public swimming baths, could 
not be altered without considerable expenditurs 

Ladies Plunge Bath after reconstruction. 

and inconvenience, but with t he incorporation of 
up-to-date m ethods as far as was practicable 
during the various alterations a standard of high 
efficiency and hygiene has been attained. 

'l'here are three swimming baths , the larges:> 
being 90 ft. by 30 ft. by 3 ft. to 6 ft. in depth , 
the other two are respectively 70 ft . by 33 ft. by 
3 ft. to 6ft. in depth, and 39 ft. by 18 ft . by 3 ft. 
to 5 ft. in depth, also Turkish baths and ultra
violet ray baths. 

Preparatory wo-rk for instaHing a modern filtration 
plant was carried out in 1928-29, when the boilers 
were moved forward so that a central position 
could economically be obtained to house same. 

This filtration plant was installed in 1931-32 
and was m anufactured bv Messrs. Bell Brothers 
(Manchester 1927), Ltd., D enton, nr. Manchester. 

Owing to the varying levels of each plunge 
bath, and each bath having to be treated 
simultaneously by the one plant, involved careful 
design, and a system of check valves with floating 
arms was incorporated to obviate the water from 
the higher bath flooding the lower bath owing to 
its increased head-the difference in water level 
between the three plunge baths is approximately 
6 ft. 

The plant is capable of treating 41,250 gal. of 
water per hour, with a complete circulation of the 
total contents of the three ponds, once every 
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four hours, at a filtration speed of 240 gal. per 
sq. ft. per hour. 

There are two filters each 12 ft. 6 in. long by 
7 ft . diameter, with steam operated air blower 
capable of supplying the requisite quantity 
of air when fed with steam for agitating media at 
a minimum pressure of 40 lb. per sq. in. 

Two 4 in. centrifugal pumps circulate the water 
hom the ponds, each capable of delivering 20,625 
gal. per hour at 35 ft . head, absorbing 5~ h .p . 
and are separately direct coupled to, and driven by, 
two 7-!, h.p. motors. \Vith these two pumps 
separate drive from each unit is taken to the 
compressor to enable same to be driven by either 
pump, also by an adjustment of valves and piping, 
one pump can circulate from either single or dual 
system. 

For s upplying the requisite quantity of air for 
efficiently ,aerating the bath water in circulation 
a sepa.rate rotary t ype air compressor is installed. 

The aerator is of the combined cascade and 
compressed air pressure type with connection for 
introduction of air from compressor, including 
float controlled air valve arranged to release 
surplus air and foul gases liberated from the water 
in circulation . 

'l'he plant includes the necessary gas chlorina
tion apparatus with usual pressure gauges, 

Gentlemen's Plunge Bath under reconstruction. 

m anometer and injector . The chemical apparatus 
i::; of the closed t ype, wit h alumina tank and soda . 
t ank. 

Alterations were carried out in the entrance 
hall , v;·hilst the above work was in progress. 

Alterations were carried out in 1933 to the larger 
plunge bath which had been in use for close on 
50 years. 

A new reinforced concrete pond was con
structed with asphalte, and faced witli glazed 
brick sides and bottom, the old stone steps and 
diving platform were removed, and a toilet room 
for ladies added, with additional dressing 
aecommodation provided for in the basement. The 
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·whole of the bath promenades were recovered in 
coloured asphalt and the whole appearance of the 
bath generall;y· toned up. 

During the autumn of 1933 the reconstruction 
of the ladies' bath was undertaken, this work con
stituted the major part of the comprehensive 
sc:heme of improvements. This bath was the 
oldest portion of the building and had been in 
use about 75 years. . The roof was low and of 
the heavy Queens post roof tp1ss t ype supported 
on walls and by C.I. columns on the long sides 
curb of the bath, the old characteristics of the 
bath were still prorr:tinent, although from time to 
time attempts at improvement had taken place. 

It was decided to clear away the whole of the 
interior of this bat h , including the old pond and 
roof, and carry out a general reconstruction of 
the interior . 

A new reinforced concret e swimming pool was 
constructed. footbaths and lavatory accom
rnodation h~ve been provided. A balc~ny is con
structed along three sides of the bat h and 89 
d1·essing boxes provided. 

The other departments of the baths as 
m entioned previously are t he Turkish find ultrn
viol et ray depflrtm ents. 

The Turkish bath comprises t hree hot rooms. 
shampoo and cooling room s, separat e dressing 

cubicles, and each year 2,000 patrons derive 
benefit from the treatment afforded . 

The sun-ray baths were opened in 1928, and over 
50,000 patrons have t aken advantage of the 
ftccilities offered. 

The two further establishments under the con
trol of the baths and wash-houses committee are 
the Reddish baths opened in 1908 and the Bann
street wash-house, opened in 1928. 

It should be mentioned that a n ew filtration 
plant of Messrs. B ell B rothers' m anufacture, 
has been installed at R eddish baths during the 
recent summer, of sufficient capacity to deal with 
the water in accordance with the Ministry of 
Health's requirements. 

'11here is one swimming bath 75 ft . by 25 ft. by 
3 ft . to 6 ft. deep , and five slipper bat hs , in this 
establishment. 

The Bann-street 1-Yash-house contains 30 
washing st alls , 30 drying horses, 4 hydro ext ractors 
and 3 mangles, vvith iron roon:t and tables and 
t he usual offices and conveniences. 

The above vvork has been carried out under the 
supervision of t he borough surveyor , Mr. Wm. F. 
Gardner, M .I nst .C.E., and Mr. W . H. H olmes, 
architectural assistant , was in charge of the work. 

NoTE .- A rlescription of t he filtration plrmt will 
be published in our next issue . 

Gas=Fired Plant for Heating Swimming Baths. 
SOME INTERESTING FACTS AND FIGURES. 

By LEONARD W. PARK. 

DURING the early months of this year a filtration 
and heating plant was installed at t he W orcest er 
B aths (Wm. P ark find Son) for keeping t he wat er 
in the open-air swimming bath (90 ft. by 45 ft .) 
pure and warm. 'fhe filtration ph1nt was inst alled 
by the Paterson E ngineering Co. , L td., who 
adopted for heat ing purposes t he m et hod of t he 
Vesta Gas Boiler Co. 

Both item s have given satisfactory results and 
hereon are set fort h t he fi gures re t he HEATING of 
the pool-capacity 120,000 gal. 

Month. 

Apr. 30- J\IIay 31 
June 1-30 
J uly 1- 31 
Aug . 1-31 
Sept. 1- 27 

Consumption. 

Cu. ft. Therms. 
203,300 = 965•57 

65,000 = 308•75 
14,400 = 77·9 

158,900 = 754·77 
172,300 = 818•42 

615,900 2,925•41 

Temp. 
of bath. 

Deg . Fahr . 
66 
70 
70 
70 
66 

. Add to t his t he amount consum ed by the pilot 
hght s , approximat ely 25,000 cu. ft . , giving a total 
of say 640,000 cu. ft . for the season. 

On th e figures supplied by the superintendent 
of the North F inchley pool , Mr. F . Stevens , it was The gas boilers insta lled at the Worcester Baths. 
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estimated that the average cost of heating the 
bath during a season of five months, May 1 to 
September 30, would be approximately FIFTY 
POUNDS . This estimate was based on OIL fuel (as 
used at Finchley, 1932) and prior to the imposition 
of the Government tax, April 1933 of 1d. per gal. 
-roughly £1 per ton or 25 per cent. increase . 

Gas at 1s. 7d. per 1,000 cu. ft . (4d. per therm) 
''orks out at £50 14s . 4d. and adding £5 for meter 

20 days, with an average daily running of 4! hours. 
The temperature of the water having been raised 
in all 61 deg. or an average daily rise of 3 deg. A 
temperature of 70 deg. was maintained throughout 
the month at a cost of £14. 

There should be a definite future for GAS in this 
direction providing that gas is available at a 
reasonable figure, i.e . , 3d. to 4d. per therm. Hard 
fuel may actually be the cheapest heating factor 

THE OPEN-AIR SWIMMING BATH AT WORCESTER. 

and service charge gives a total of FIFTY-FIVE 
POUNDS FOURTEEN SHILLINGS AND FOURPENCE. 

'l'he weather conditions prevailing in the seasons 
1H32 to 1934were very similar, so that gas compares 
more than favourably with oil since the 25 per 
cent. advance in price, disregarding the cost of, 
and space for storage tanks which oil fu el 
necessitates. 

Judging from the first year's experience the 
opinion formed is that it is desirable to heat an 
open air bath-(May to September) providing the 
heating is done with discretion. It would not be 
wise to guarantee 70 deg. for the full five months, 
irrespective of weather conditions, but there are 
at least two, if not three months in most summers 
V.'hen the weather is favourable for bathing whilst 
the natural temperature of the water is NOT. 

During August, for instance, the Vesta B.2 
boiler was in commission for 92 hours, covering 

on the rrwrket but there are many other points 
which deserve careful consideration, viz:,-

(a) Space. 
Ten tons reserve fuel space was taken at these 

baths for accommodating the filtration plant and 
storage for fuel became limited to two tons. To 
have heated the pool with solid fuel (in addition 
to the ladies and gents Turkish) would have meant 
delivery at least twice a week across the bath 
promenade. 

The gas boiler in itself being much smaller than 
the ordinary circulating or steam type , and not 
requiring a chimney, structural alterations to the 
boiler house were obviated and the general lay
out of the plant simplified. 

(b) Situation of Boiler House. 
Should the boiler house be situate level with 

the bath surround and automatic circulation be 
impossible the difficulty of night firing with hard 
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fuel arises, the process of damping down being one 
for consideration leaving one of the alternatives, 
viz., running the circulating pump all night 
(adding considerably to running costs) or raking 
out the boiler and reducing efficiency to a very low 
level. A gas heater can develop the MAXIMUM 
RATING in a matter Ol MINUTES. 

Again, if natural flow be unobtainable THERMO
STATIC control is an important point, safeguarding 
as it does both the boiler and also the bathers by 
the inlets to bath should .the motor driving the 
circulating pump break down. Gas may easily be 
tbermostatically controlled. 

(c) Labour. 
There is little need to refer to this aspect of the 

question. The heating of a large volume of water 
requires a powerful boiler and if coke or coal fed 
would need much labour. Automatic .feeders 
rc·quire space, are expensive, and demand some 
labour. 

To sum up, gas boilers require no chimney, 
n·::> fuel space, make no dust or clinker, have 
'mnderful power and elasticity, can be thermo
statically controlled and all being at a minimum 
of lnbour. These are points in favour of gas-fired 
boilers. 

Some Studies on Water Purification. 
By A. H. WADDINGTON, B.Sc., A.I.C. 

THE above paper was read at a sessional meeting 
of the Institution of Sanitary Engineers which was 
held at Caxton Hall, ·westminster, on October 18, the 
president (Mr. Godfrey M. C. Taylor, M.A., M.Inst. 
C.E., F.R.San.L) being in the chair. An abstract 
of the paper is as follows:-

The majority of new sources of water supply require 
some form of chemical treatment prior to filtration, 
since new supplies of virgin purity are now rarely 
found. Despite a great deal of research work, the 
most commonly employed chemicals are still aluminium 
or iron salts as coagulants, and lime, soda or chalk 
as alkaline reagents, with chlorine, or chlorine and 
ammonia, as a sterilising agent. Amongst the newer 
treatment chemicals, or rather newer forms of the 
older ones, may be mentioned ferric sulphate, ferric 
chloride, sodium aluminate, and activated carbon. 
V\Thereas these chemicals each have their own sphere 
of usefulness, they are not, with the exception of 
carbon, of universal applica.tion, and consequently, 
the demand, being small and variable, keeps the cost 
up and so militates against their further expansion. 

In addition to the a hove-mentioned compounds, 
there are certain other chemicals which have a definite 
field of use for a particular purpose in water purifi
cation, and these include copper sulphate for algal 
control, sulphur dioxide as a dechlorinating agent and 
permanganate of potash used in taste control and the 
elimination of manganese, etc.; etc. 

The main advance in chemical treatment has been 
in connection with the use of the chemicals and a 
better understanding of the chemistry of coagulation. 
In the modern filtration plant, properly designed and 
operated , higher efficiency is obtained from the 
chemicals added, and at the same time minimum 
amounts of chemicals are used. 

The large chemical dissolving and storage tanks are 
gradually giving way in many instances to smaller 
vessels working with higher concentrations and, in 
place of actual measurement, there are available 
i11eters which indicate the amount of chemical being 

applied. A particularly excellent example is a meter 
board which not only indicates the alum close and the 
lime or soda close, but also the rate of flow. 

l:nfortunately, when a plant is being designed to 
a price rather than to fulfil a certain duty, it is 
often the meter board which is one of the first items 
to be omitted. Experience has proved over and over 
again that the plant which is most in need of meters 
and in which they would be invaluable is the small 
plant. A highly trained operator, or even a skilled 
chemist, wonld, and often does, have an almost 
impossible task to maintain a good filtrate without 
having some reliable guide as to d<Jsage, and how 
many plants dealing with, say, from 5,000 to 50,000 
gal. per hour, have either one or the other. 

There is a tendency for solution feed of chemicals 
to be replaced by dry feecler.s. The dry feeding of the 
chemicals required has been the subject of much 
investigation and it is now possible to obtain an 
English-made feeder capable Df adding practically any 
solid chemical in amounts from 1 lb. per hour to 
4,000 lb. per hour. The dry feeder is considerably 
cleaner and easier to operate than the older types of 
solution feed apparatus, while at the same time it 
gives a much neater lay-out. In large plants it may 
be worked in conjunction with an elevator and so it 
is possible to reduce the handling of chemicals to a 
l11InlJ11Un1. 

At one time it was considered sufficient to obtain a 
thorough mix of the coagulant and water, but recent 
investigation has shown that with a great number of 
waters a very considerable economy, not only in 
coagulant, but also in reaction and sedimentation 
time, can be achieved by slow stirring of the dosed 
water. 

It has been noticed by the writer that compara
tively few waters reqmnng sedimentation after 
correct dosage fail to respond to this slow stirring 
and, further, that in a relatively large number of 
waters the r·eturn of old sludge is o.f doubtful value. 
In fact a definitely harmful effect has been noted, 
particularly in waters carrying heavy amounts of 
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suspended matter mainly of mineral origin. These 
waters when treated with returned sludge after dosage 
and submitted to slow stirring have required a 
considerably longer period of stirring before exhibiting 
the same degree of flocculation as the samples not 
treated with sludge. The major portion of the sludge, 
even when well dispersed before addition to the water, 
recoagulates and is deposited very rapidly. Another 
interesting feature of such treated waters was that, 
even after prolong.ed stirring followed by quiescent 
settlement, the supernatant water was less clear. It 
should be realised that the above remarks apply 
specifically to waters being treated by a coagulant 
for decolorisation and clarification, not for softening. 
Generally it hail been found that a period of from 5 to 
25 min., according to the characteristics of the water 
under test, has been su.fficient and that no advantage 
is gained by increasing the stirring period. 

Very turbid river waters containing sensible 
amounts of fairly coarse mineral matter should be 
given a period of presettlement, because by such means 
it is possible to effect an appreciable saving in 
chemicals and also to lighten the load on the sedimen
tation tank proper, thus permitting a saving in water 
used for desludging the tanks. 

Other means which have been used successfully to 
bring about improved coagulation are :-

(1) Prechlorination~useful in the case of waters 
heavily charged with colloidal organic matter. 

(2) Split treatment-this may be in the form of 
adding the whole of the coagulant to a portion of 
the water to be treated or the addition of the 
coagulating chemical in two minor doses, or in some 
cases where two chemicals are employed, of adding 
one chemical to a small· volume of the water and 
the other chemical to the remainder. 
'If proper coagulation preceding filtration is not 

obtained, the best designed and operated filter will not 
give a satisfactory effluent . 

w· ater that is relatively free from turbidity and 
which is amenable to treatment with small doses of 
coagulant, is generally such that it does not necessi
tate coagulation or sedimentation tanks . It must, 
however, he realised that certain supplies, while not 
containing large amounts of suspended matter, are 
by reason of their pH value and sometimes by their 
lack of turbidity such as to require a considerable 
reaction period with the coagulant before a sufficiently 
stable floc is formed to permit its being passed on 
to the filter. 

The addition of artificial turbidity in the form of 
an inert material to such waters has been suggested , 
and it is claimed has worked satisfactorily, though it 
appears that such a method of obtaining results must 
be of limited application and require considerable 
care, in order that the final position may not be 
worse than the first. 

(To be concluded. ) 
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NOTES AND NEWS FROM ALL QUARTERS. 

Acton, Middlesex. 
THE municipal corpora.tion is proposing to 

provide an open-air swimming pool, and negotia
tions are to be opened for a site . 

* * * * Banff. 
PLANS for an enclosed swimming pool and tea

room, to cost about £6,500, have been approved 
by the burgh council. The proposed pool will 'be 
150ft. by 60 ft. The swimming area will be 9,000 
sq. ft., and will be capable of accommodating 300 
bathers at one time. The diving area will be 
2,193 sq. ft., with a depth of 12 ft. , and will 
measure 60 ft. across the end where it will meet 
the swimming pool, . while the distance from the 
diving stage to the 5 ft. safety ledge will be 40ft . 
Two small paddling pools will also be included for 
the children. The pool will have a capacity of 
384,000 gal., and will be capable of being emptied 
and refilled within nine hours. Having regard to 
the purity of the sea water available , the 
engineers, Messrs. Henderson and Nicol, of 
Aberdeen, do not propose to provide filtration and 
chlorination plant. It is estimated that the pool 
would 'be completed by the end of May next . 

Cheltenham. 
THE tender of A . .J ackaman and Sons, Ltd. , of 

Slough, at £12,086, has been accepted by the 
municipal corporation for the construction of a 
swimming pool in Sandford Park, which was 
referred to in our September issue. 

* * * * 
Crewl\erne, Somerset. 

THE urban district council has receivedsanction 
to a loan for the construction of a swimming pool. 

* *· * * 
Fort Augustus. 

A SWIMMING pool has beim construeted at the 
Abbey School. The excavation work was carried 
out by the monks at the abbey. 

* * * * Glasgow. 
THE erection of super baths, including a bathing 

pond large enough to accommodate national 
aquatic events, is being proposed by Socialist 
members of the burgh council in connection with 
the scheme of transferring the Greenhead baths 
which are the oldest in the citv. It is unofficiall v 
estimated that the cost of the ~cheme favoured b~r 
the Socialists would be about £60,000. 
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Leicester. 
THE £70,000 scheme of the county borough 

council for new baths on Western-boulevard, has 
had to be abandoned, mainly because it was dis
covered that the site was over the old bed of the 
R.iver Soar, which was diverted in a flood 
prevention scheme nearly 50 years ago. So much 
water was found in the sub-soil that an expensive 
system of piling would . . have been necessary. 
Another site is therefore being !>-Ought. Another 
reason which has caused the batbs committee to 
lcok elsewhere is the inadequacy of the Western
boulevard site. 

* * * 
Leighton Buzzard. 

THE new swimming pool at Cedars School, 
which was opened this summer, was constructed 
at a cost of £2,000, on the designs of Mr. Oswald 
P . Milne, F.R.I.B.A. It is rectangular in shape, 
75ft. by 35ft., and built in reinforced concrete, 
the sides and bottom treated with '' Tintocrete '' 
wash. A modern purification plant has been 
installed by the Turn-Over Filter Co., Ltd., of 
Belfast, which ensures a complete reconditioning 
of the water every few hours. The filter is 
5 ft. 3 in. diameter and capable of dealing with 
11,000 gal. per hour, giving a turnover of eight 
hours of the pond containing 88,000 gal. The 
chemical treating apparat\1s is entirely automatic; 
once set to give any treatment, the apparatus 
proportions the chemicals according to the flow 
passing in the main pipe line. Sterilisation of the 
water is carried out 'by the Turn-Over Filter Co.'s 
chlorinometer, which measures the gas by means 
of their patent displacement meter. 

* * * 
Nantwich. 

'l'nE baths committee of the urban district 
council has accepted the tender of Bell Brothers 
(Manchester 1927), Ltd., for the supply an d 
erection of a chemical treatment, filtration and 
chlorination plant, including duplicate pump, 
motor and air compressor, together with three 
submerged inlets for the proposed open-air 
swimming pool. 

* * * * Portsmouth. 
'EnE county borough council has accepted the 

tender of Bolton and L akm, Ltd., B irmingham, 
at £ 26,285, for the construction of swimming bath, 
puddling pool, pump-house , etc. 

* * * * Rother ham. 
THERE was no opposition at the Ministry of 

Health inquiry, last month, to a proposal of the 
county borough council t.o spend £36,000 on a 
new swimming bath at the junction of Sheffield
road with W estgate . Part iculars relating to this 
new swimming bath have already been published 
in these columns. 

Swansea. 
MESSRI;\. L. G. MouCHEL AND PARTNERS, LTD., 

are the consulting engineers for a new swimming 
pool to be constructed by the county borough 
council, referred to in our July issue. 

Obituary. 

vVE deeply regret to announce the death, which 
occurred on September 8, of Mr. FRANK PuLLEN 
CANDY, t he founder of the Candy Filter Co., Ltd. 

BATII vV ATER FILTRATION .- The caption under 
the illustration on page 170in the October issue, 
should read '' A Bell air scoured filter ' ' and not 
as stated. 

MISCELLANEOUS ADVERTISEMENTS. 

F OR SALE: 500 Double Tier I.ockers, as new. 
Milners' and Ruberry Owen. Can be inspected by 

appointment. 
Apply : 

GosFO H.D PARK SwiMMING PooL. 

The Urban District Council of Castleford. 

Public Baths~ Florence Street. 

NEW FILTRATION, PURIFICATION 

AND PUMPING PLANT, ETC. 

The Council invite tenders for the supply and installa
t ion of Filtration, Purification and Pumping Plant at 
their Public Baths, Florence Street, Castlef01d. 

Form of tender, particulars and specification may be 
obtained from the Council's Engineer and Surveyor, Town 
Hall, Castleford. 

'fenders must be enclosed in plain sealed envelopes, 
endorsed ' Tender for Baths Filtration Plant ' and be 
delivered to the undersig·ned not later than first poHt on 
Wednesday, 28th November, 1934. 

The lowest or any tender will not necessarily be accepted. 

Town H all, 
Castleford. 

5th October, 1934. 

W. E. S. BARNES, 
Cle?·lc to t he Cottncil . 

SITUATION WANTED. Manager of 8wimming 
Pool, Cafe, and Ballroom will shortly be disengaged . 

.d.ge 31. Mar ried, no ehildren. Retired Lieutenant 
Royal Navy. Holder Intermediate, Bronze, and 1st Class 
Instructor 's Certificates of the Royal Life Saving Society. 

For further details write: Box 3907, Baths and Bath 
Engi nee1·ing,30&3l,Furnival-street , Holborn; London.E.C.4. 


