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Report of the Proceedings
of the

Ninth Annual Conference.

' ~l ’’HE Ninth Annual Conference of the Association was
I by the invitation of the Corporation of Leamington
x Spa, held in the Town Hall, Leamington, on the 3rd,

4th and 5th of May, 1933.
The attendance of delegates was quite up to expectations.

Owing to the restrictions imposed upon local authorities by
the Ministry of Health, many delegates were present at their
own expense, and it is particularly gratifying to the Associa­
tion that our Conference is held in such esteem, that members
of Councils, as well as members of the Association, are pleased
to attend at their own expense.

RECEPTION OF DELEGATES.
Wednesday, 3rd May.

The reception was held in the Pump Room, on Wed­
nesday evening, when the delegates received a cordial
welcome by the Mayor of Leamington (Councillor W. Edmund
Jones, M.R.C.S., L.R.C.P.) and Aiderman K. R. England
(Chairman of the Leamington Baths’ Committee).

The Mayor very kindly provided light refreshments and
the “ Pump Room Trio,” under the direction of Miss Edna
Willoughby, provided a programme of light music that was
greatly appreciated.

. The Mayor extended a warm welcome to the delegates
and said :

Mr. President, Ladies and Gentlemen : I have
great pleasure in welcoming you to this town and I hope
your conference will be successful. I shall have the pleasure
of opening your conference to-morrow, so I will say no more
about it now. At your convenience, Mr. Leist has arranged
for parties to be conducted through the Pump Room estab­
lishment so that you can see the various forms of treatment
and the Swimming Baths.

The President expressed appreciation for the cordial
reception that the delegates had received and said : Before
the Mayor leaves, I would like, on behalf of our Association,
to tender to him our best thanks for the very kind welcome 
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he has accorded us this evening. We are all very pleased with
the happy manner in which he has greeted us. We open our
conference to-morrow morning and shall have the pleasure of
the Mayor being with us again. Aiderman England and
other officials of the Leamington Council have also promised
to attend. I know you appreciate the welcome which has
been accorded to this conference, and I hope you will show
your appreciation. (Applause.)

The Mayor thanked the President for his words of appre­
ciation.

All the delegates took the opportunity of inspecting the
Pump Room Establishment, and were conducted through the
various Departments by Aiderman K. R. England, Mr. W. J.
Leist (Spa Manager) and members of the Pump Room Staff.
The delegates spent a most enjoyable and informative hour
inspecting the varied equipment of the Establishment.

OPENING OF CONFERENCE.
Thursday, 4th May.

Members and delegates assembled in the Town Hall for
the Morning Session and were welcomed by the President,
A. E. Read, Esq.

The following is a list of delegates who signified their
intention to be present, together with a list of the Officers
and members of the Council of the Association :—

OFFICERS and MEMBERS of COUNCIL, 1933.
President .. A. E. Read, Greenwich
Past President, 1932 A. Teasdale, Manchester
Past President, 1931 F. A. Burch, Islington
Hon. Treasurer J. D. Sutton, West Ham
Asst. Hon. Secretary T. E. Mogg, Woolwich

MEMBERS of COUNCIL.
H. R. Austin Beckenham
W. H. Bailey .. Westminster
T. Beattie .. Oldham
J. Berry .. Ilford
F. M. Brownlee .. Hampstead
C. Burgess Leeds
J. H. Derbyshire .. Hammersmith
C. Fox .. .. Sheffield
F. M. F. Hampton .. Battersea
W. H. Hare .. Mansfield



H. Latham
H. Leadbeater
T. J. Lewis
J. J. Main prize
T. W. Paine
R. Sadler
A. C. Smith
J. Wolfe ..
F. Wilkinson

Bethnal Green
Paddington
Tottenham
Derby
Rotherham
Glasgow
Shoreditch
Stafford
Nelson

Branch Presidents :
Scottish . . .. J. Logan, Dumbarton
Northern . . . . J. Finlay, Wallasey
Midland . . . . . . H. R. Dodman, Retford
Southern .. .. .. J. E. Anderson, East Ham

Branch Secretaries :
Scottish . . . . W. Ross, Glasgow
Northern .. .. F. W. Wright, Bingley
Midland .. .. F. Fletcher, Nottingham
Southern .. .. A. W. Stapleton, Hackney

Hon. Secretary :
E. Shutt, Bermondsey

Delegates appointed by Municipal Authorities :
ACCRINGTON ..

ALTRINCHAM ..
ASHTON-UNDER-LYNE
ATHERTON

BACUP ..........................
BARNSLEY

BARKING
BATTERSEA ..
BARROW-IN-FURNESS

BECKENHAM ..
BERMONDSEY .. • ..

BETHNAL GREEN ..
BINGLEY
BIRKENHEAD
BLACKPOOL ..

G. H. Ellis, Aid.
T. H. Rawcliffe
J. Robinson, Coun.
S. A. Platt, Coun. and Mayor
A. J. McCoy

J. Brierley, Aid., J.P.
S. Mustow
C. E. Foster
F. R. Botham
F. M. F. Hampton
Mrs. A. Lee, Aid,
A, Shaw
H. R. Austin
Mrs. F. Powell, Coun.
E. Shutt
H, Latham
J. W. Wright
T. H. McLellan
J. R. Quayle, Coun.
J. H. Hollingworth
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BLACKBURN . .
BOURNEMOUTH

J. Gerrard
. W. Wilkinson, J.P.

W. Bullock
BRADFORD
BRIGHTON
BRISTOL
BURNLEY

G. W. Fryatt
W. F. Lees, Conn.
J. Hancock
J. Clegg, Conn.
J. T. Grundy

BURTON-ON-TRENT
BURY

H. Dolman
A. E. Lees, Aid.
R. Foden, Coun.
T. Hayhurst

CAMBERWELL ..
CASTLEFORD ..
CHADDERTON ..
CHELSEA
CHESTER
CHESTERFIELD

’ COLNE ..

A. H. C. Gorman, Coun.
G. D. Horsman

.. C. J. Lees
J. Gough
A. G. Moody
J. J. Caffrey
A. Burrell, Coun.
C. SWAINE

COVENTRY T. H. Woolgrave, Coun..
G. Talbot

CROYDON E. J. Saunders

DAGENHAM
DEPTFORD
DERBY ..

. T. Evenett

. E. Redman
W. H. Hoare, Aid.
J. J. Mainprize

DONCASTER .. . A. Clarke, Coun.
C. L. Sinclair

ECCLES .. . W. Thomas, Coun.
F. Richards

EAST HAM . H. P. Jackson, Coun.
J. E. Anderson

EDINBURGH .. G. Rhind, Coun.
J. D. Phillips, Coun..
T. Bunyan

ERITH........................
FEATHERSTONE

. G. H. Hubbard

. W. H. Roberts, Coun.
S. Billson

FLEETWOOD .. . — Wilkinson, Coun.
W. Atkinson

FULHAM........................
GLASGOW

. W. A. Goodchild

. Bailie W. G. Sharpe
Bailie Sedding
R. B. Thomson
D. Stewart
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GLOUCESTER

GREENWICH

HACKNEY
HALIFAX

HAMILTON

HAMPSTEAD ..
HAMMERSMITH
HASTINGS

HECKMONDWIKE
HESTON & ISLEWORTH

HOLBORN
HULL ..........................

ILFORD
ISLINGTON
KEIGHLEY

KENSINGTON
LANCASTER
LEAMINGTON
LEEDS ..

LEICESTER

LEYTON
LIVERPOOL
MANCHESTER

MAIDSTONE ..
MANSFIELD

MIDDLESBOROUGH ..
NELSON..........................
NEWCASTLE, STAFFS

NEWCASTLE-ON-TYNE

A. E. Elias, Coun.
P. H. Allen.
R. J. Cummings, Coun.
A. E. Read
A. W. Stapleton
— Farrar, Coun.
L. M. Hudson
M. Shinwell, Coun.
D. Brown
F. M. Brownlee
J. H. Derbyshire
G. Shoesmith, Aid.
H. Baker
R. Phillips
D. J. Thomas, Coun.
P. J. C. Glisson
E. Whittle
Mrs. Slimming, Coun.
G. Tootell
J. Berry
F. A. Burch
J. Petty, Coun.
G. Sw ar BRICK
E. S. Walker
H. Warbrick, Coun.
W. J. Leist
A. R. Jones, Coun.
C. Burgess
— Freestone, Coun.
A. J. Bassett
F. R. Botham
A. H. Wilson
T. Cassidy, Coun.
H. Thorneycroft, Coun.
A. Teasdale
S. J. Lyle, Coun.
J. G. Pratt, J.P., Coun. and
W. H. Hare [Mayor
A. T. Hatfield

F. Wilkinson
J. H. Ramsbottom, Coun.
— Wright, Aid.
G. Baker
J. Chapman, J.P., Aid.
E. W. Priestley

7



NEWPORT MON.

NOTTINGHAM ..
OLDHAM

PADDINGTON
PAISLEY
PERTH . .

PONTEFRACT

POPLAR ..
PORTSMOUTH

REDCAR ..
REIGATE..
RICHMOND
ROCHDALE

ROTHERHAM

RUGBY’ ..
SALE
SALFORD

SHIPLEY
SHOREDITCH ..

SMETHWICK ..

SOUTHAMPTON

SOUTHPORT ..
SOUTHWARK ..

SPENBOROUGH
STAFFORD

STALYBRIDGE

W. J. Wall, Coun. & Mayor
C. H. Jenkinson
E. Purser, Coun.

.. J. T. Penty, Aid.
W. H. Taylor, Coun.
T. Beattie
II. Leadbeater
J. A. Allen
J. Downing, Coun.
D. Brown
A. Chadwick, Coun.
W. Colley
R. W. Crawford

.. W. A. Billing, The Lord Mayor
G. Terry

.. A. G. Mulholland
F. Tilton
C. L. Newman

.. — Clarke, Coun., J.P.
G. E. Whiteley
J. E. Hutton, Coun.
T. W. Paine

.. A. G. Shilvock

.. J. W. Hope

.. Geo. Hindle, Aid.
J. L. Clampitt, Coun.
E. A. Hardy, J.P., Coun.
— Harrison, Coun.
E. Dulberry, Coun.
A. Rothwell

. R. Betts

. Mrs. Girling, Coun.
A. C. Smith

. E. H. Charnock, Coun.
H. E. Kerrison

. E. W. Cross, Coun. and Deputy
R. R. MacGibbon [Mayor

. S. Hodson

. J. W. Davies, Coun.
T. A. Nicholson

. F. Stott
. Mrs. Turney, Coun.

J. Wolfe
.. R. Wood, Aid.

T. B. Williams, Aid., The Mayor
R. Horsfield



STEPNEY

STOCKPORT

STOCKTON-ON-TEES . .
STOKE NEWINGTON..
STRETFORD

SUNDERLAND

SUTTON ..........................
TAUNTON
TOTTENHAM ..
TUNBRIDGE ..
URMSTON
WALLASEY

WALTHAMSTOW .’

WARRINGTON

WEST BROMWICH . .
WEST HAM

WIGAN ..........................

WOLVERHAMPTON ..

WIMBLEDON ..

WOOLWICH
WOOD GREEN..
WREXHAM

A.
L.
J.
J.
G.
L.
H.
J.
S.
F.
F.
G.
T.
G.
G.
E.
J.
A.
W.
J-
G.
J-
H.
J.
R.
H.
F.
C.
A.
C.
T.
W.
W.

W. Turnbull
Silver, Coun.

T. Newton, Coun.
H. Ward
Waters
S. Farnsworth
Lord, Coun.

Talbot
H. Potts, Coun.
W. Taylor
Swinnerton
R. Johns
J. Lewis
Reesby
Richards
G. Parkinson, J.P., Aid.
Finlay
E. Manning, Coun.
T. Powell

B. Starkey,Coun., J.P., and
A. Barlow [Mayor
Hall
D. Clark, Coun.

D. Sutton
G. Dawson, J.P.
Cockrell
A. Willcock, J.P.
N. Bond
D. Drake

W. Whiteley
E. Mogg
Martin
R. Austin

The following firms also sent representatives :—
Bell Punch Co., Ltd. .. .. .. London
Bell Bros. .. .. .. .. Manchester
Brown Bros. .. .. .. .. Oldham
Clyde Oil Fuel Systems Ltd. .. .. London
Dent & Hellyer, Ltd. .. .. .. London
Incrustations Ltd. ..........................London
Minatol .. .. .. .. .. London
Parazone Ltd................................. .. London
Swimming Times .. .. .. .. London
United Filters .. .. .. .. London
Voxan, Ltd. ......................................London
Wallace & Tiernan .......................... London
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PRESIDENT’S WELCOME.
Thursday’s Proceedings.

When the delegates had assembled in the Conference
Room at the Town Hall, the President opened the proceedings
and said :

According to the programme, the Mayor of Learning­
ton should have been here to perform the opening of the
Conference and to welcome the delegates. Unfortunately,
he has an important engagement, and is prevented from
attending until later in the morning.

The President then proceeded to welcome the delegates,
and in his address said :

This is the Ninth Annual Conference of the National
Association of Bath Superintendents Incorporated. As
President of that Association, and on behalf of the Council,
I extend a hearty welcome to you and trust that you will have
a pleasant and profitable time. I am pleased to see such a
number present, especially in view of the fact that the
Ministry of Health’s restriction on the payment of delegates’
expenses to this Conference has led in a number of cases to
the Superintendent attending and paying his own expenses.
In other cases delegates, who are Councillors, are doing the
same thing.

It is a great pity, and this is, as far as our Association is
concerned, the reason why some of our colleagues are pre­
vented from attending. On the other hand, some Councils,
especially those who are contemplating building new baths, or
modernising old establishments, recognising the value of the
papers given, the subjects under discussion, and the questions
asked and answered, have sent, not only their Bath Super­
intendent, but several of the members of their Baths’ Com­
mittee as well.

One important point that may be specially mentioned
is that a great deal of information is given at the Conferences
concerning Baths and Wash-houses ; their construction and
management ; methods of teaching swimming and life
saving ; heating and ventilating such establishments, and the
hundred and one things that arise during a Bath Superin­
tendent’s experience. This information is freely given by our
members during the Conference or at the close of the day's
session, and some of this information is of such a nature that
it saves Councils large sums of money, labour and time,
and assists in avoiding costly mistakes.
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Our Association was formed to raise the status of Bath
Superintendents and to assist them to qualify and become
more proficient in their duties, and to give mutual support
when the occasion arises. To this end, our Association and
its members have worked, giving their time and services
ungrudgingly ; it is because of their unselfishness that our
Association has become a recognised and useful power to the
Corporations and Councils of this country. (Hear, hear.)

From being a person of very little account, as in the
days of twenty or thirty years ago, a Superintendent of a
modern bathing establishment to-day is recognised as a
highly trained, skilful and and efficient officer of the Council.
In fact, the greater proportion of them are specialists in some
branch of their profession ; it may be, as in Leamington, in
the Spa treatments and remedial work ; in others, electrical,
radiant heat and medicated baths, or in engineering, swim­
ming and administrative capacities. To some, it may seem
that the papers to be given are too technical, but I should like
it to be clearly understood, that the benefit to be derived
from these papers is not for to-day only, but for future
occasions and reference.

As the papers are read I shall ask certain delegates to
open the discussion. After that, the matter will be open for
questions only, bearing upon the subject. These questions
may be written and passed to the author or asked direct.
The person asking the question should state his name, whom
he represents and be as brief and concise as possible.

Before the first paper was read the President made the
presentation of the Past President’s Badge to his predecessor,
Mr. Teasdale. He said :

Before I ask for the first paper, I have a pleasing duty to
perform. Those who attended the Conference last year will
remember that we had as our President, Mr. Teasdale, who
rendered good work during his year of office. In recognition
and in appreciation of this work, on behalf of the Association,
I have great pleasure in presenting him with the Past Presi­
dent’s Badge of the Association.

Addressing Mr. Teasdale, the President said :

On behalf of the Association, Mr. Teasdale, I have great
pleasure in presenting you with this Badge and hope you will
be spared many years to wear it. I hope that you will be
able to look back and have many pleasant recollections of
your connection with the work of the Association. (Applause.)

11



In thanking the President for his kind words Mr. Teasdale
said :

I hardlv know how to thank you. Last year I had a
similarly pleasing duty to perform when I was President, and
I enjoyed doing it. We had a fairly successful Conference
then and I only hope that our President will have as good a
time as I had last year and that the Conference will be as
successful and run as smoothly. (Applause.)

The President then called upon Mr. W. E. Fretwell,
Vice-President of the Institution of Heating and Ventilating
Engineers, who prepared a paper jointly with Mr. E. Shutt, to
read his paper on “ The Design of Heating and Water Services
for Public Baths.” Mr. Shutt asked that Mr. Frctwell should
be allowed to read both papers and the President agreed to
Mr. Shutt’s request.



“THE DESIGN OF HEATING AND
WATER SERVICES FOR PUBLIC BATHS.”

Paper read by
Mr. W. E. FRETWELL

Vice-President
Institution of Healing and Ventilating Engineers

AND
Mr. E. SHUTT. Bermondsey.

One of the most important factors in the design of Public
Baths and Wash-houses is the question of efficient water
distribution to the various sections, and intimately connected
with this problem is the question of design of the necessary
apparatus for the generation of hot water.

It will be realized by our audience that to obtain the
fullest possible use of the baths and other equipment in­
installed in a public bathing establishment, a plentiful supply
of water must be instantly available, and, that if this is not
the case, the time wasted as a consequence is equivalent to a
reduction in the number of baths installed.

In this Paper the authors will try in the first case to
clearly demonstrate the principles underlying the design of a
water distribution system, and secondly, very briefly, to
consider the question of the production of hot water.

To attain this object the first consideration will be to
explain in a practical manner some of the more important
laws governing the discharge of water through circular pipes.
Pipe Sizing.

The following data is useful :—
The approximate capacity of circular pipes and vessels

in lbs. of water per yard lineal =d’ ; where d=dia. in inches.
The actual capacity is about 1|% more.

Examples.
Diameter in

inches. d2 and lbs. per yard lineal.
i |x |= 0-25
3 J x $= 0-5625

1 1x1 = 1-000
1} Hxli= 1-5625
U ljxl|= 2-25
2 2x2=4
2J 2^x2j=6-25
3“ 3x3=9
4 4 x4 =16

and so on.
Capacities of large circular pipes. Approximate.
G=5xLxD2. Actual capacity is about 2% less.
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Where G = Gallons.
L = Length (in feet).
D =Diameter (in feet).

Example.
Calculate approximate capacity of vessel 9ft. long by

’7ft. diameter.
Answer = 5 x 9 x 7 x 7=2,105 gallons—approximately.
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Relative Areas of Pipes, etc.
All areas are to each other as the square of their like

dimensions.

Graphical Method. The relative areas of squares and
circles of the same dimensions
have the same relative area.

Example (see Fig. 1).
The number of 1" squares contained in a 2* square is 4.
The number of 1* circles contained in a 2" circle is 4.
Similarly the number of i" pipes contained in a 2" pipe

is 16 and this same number of i" circles are contained in a 2"
circle.
Mathematical Method.

Calculate the number of 2* circles containedin a 6" circle.
Answer = 62 = 6x6 = 36 = 9

22 2"x2 T
Therefore one 6* diameter pipe has the same area as nine

2" pipes.
Find the diameter of a pipe having the same area as one

2* diameter, one 3* and one 6* diameter.
Graphical Method. Line A is the diameter of a circle=

(See Fig. 2.) in area to one 2* and one 3* pipe.
Line B is diameter of circle
having area equal to 2", 3", and
6" circles.

Mathematical Method.
V~22 + 32 + 62~ =
^4 + 9 + 36~ =

V 49 = 7* diameter.
Velocity of Falling Bodies.

It has been conclusively demonstrated that in a vacuum
all bodies, lead and feathers for example, fall through the
same height in equal times.

If a stone is allowed to fall from rest through a given
height, the ultimate velocity acquired conforms to the well-
known formula :—

V2 = 2gh.
Where V = velocity in feet per second.

g = acceleration of gravity=32-2 or say
32ft. per second per second.

This formula may also be expressed as V = 8 VE
Example.

Calculate the theoretical velocity acquired by a body
falling through a height of 16 feet.
Answer=V=8 Vh ; V=8 V16 ; V=8 x4=32ft. per second.
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The following tabic gives the theoretical velocity acquired
bv bodies falling from rest :—

Velocity Height in feet through
ft. per sec. which body falls.

8 1
16 4
27 9
32 16
48 36
56 49
64 64
80 100

Expansion and contraction affect the density or weight
of fluids. On any given conduit the weight of fluid passing
all points synchronises, i.e., the same weight of water—or
other fluid—flows past all points during the same interval.

Ignoring changes in density, the velocity of flow is in­
versely proportional to the square of the diameter, e.g.,
where a section of a conduit is reduced from, say, 3" diameter
to 2* diameter, the velocity of flow through the latter is in
ratio of 32 = 9 or 2| times as great.

"22 T
Drop of Pressures.

In Fig. 3 the Pipe X is presumed to be of uniform dia­
meter. and the velocity of flow is therefore constant. The
water in supply cistern is also presumed to be maintained
constant at a level A.

Imagine the vertical distance between A and Y to be
lift, and that the velocity of flow is say 8ft. per second,.
corresponding to that acquired by a body such as a stone fall­
ing through a height of 1ft. In this case the difference be­
tween the total head of 11 feet and the velocity head of
1 ft. represents the frictional losses and other resistances to
flowenco untered between A and the outlet at Y. The total
head of 11 ft. is used up as follows :—

Head required to produce velocity .. 1 ft.
Resistance of conduit .. .. .. 10 ft.

Total 11 ft.

If a number of plain straight tubes B, C, D, E, F, are
inserted on the pipe X and the outlet end Y plugged off, the
water level throughout will correspond to A. Upon removing
the plug, the water level in these tubes will fall. The differ­
ence in height between A and B represents in head of water
the resistances to flow between the surface A and the point
where B joins the pipe X.
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Similarly, the difference in the levels B, C, represents the
head consumed between these points and so on. The vertical
distance between A and I7 represents the total resistance to
flow, viz., 10ft. The remaining I ft. being that required to
produce velocity as before stated. These plain tubes also
register what is termed the static head or bursting pressure at
the various points. When the water is at rest the static head
at the end of the pipe Y is F Y. When water is outflowing
the static head at the extreme end Y is nil.

The Pitot tubes (Fig. 4), Bl, Cl, Dl, El, Fl, are bent at
right angles and face the oncoming stream.

These tubes register the total or dynamic head, i.e., the
velocity head plus static head. In the example discussed the
water levels in the Pitot tubes will be 1ft. higher than that in
the different tubes B, C, D, E and F.
Discharge of Water through Pipes.

Amongst other factors the flow or discharge of water
through pipes is influenced by :—

1.—The roughness of the surface.
2.—The hydraulic mean radius, i.e., the relation between

the area of the cross section (A) and the circumference (C),
viz. :— A

C
The relative area and circumference of pipes 1" and 2*

diameter (Fig. 5) are as J and 4 respectively.
4 8

In the case of the 1* pipe there is 4 inches of rubbing
surface per square inch of area as against 2" of rubbing surface
per inch area in the 2" pipe, and it is easy to follow that in the
case of the smaller pipe a relatively greater number of water
particles rub over or have contact with the pipe surfaces.

3.—The resistance to flow is also influenced by the
viscosity of the liquid. Increasing the temperature of a
liquid diminishes the resistance to flow.

The well-known formula of Thomas Box is commonly
employed for pipe discharge calculations.

This formula is expressed by :—
1. G = V(3d)5x H

L
Other derived formulae are :—
2. H = G2 x L

(3d)5
3. L = (3d)5 x H

G2
4. d = (G2 x L)l/5 + 3

( H )
17



Where G = Discharge in gallons per hour.
d = Diameter in inches.
H = Head of water in feet.
L = Length of pipe in yards.

Some of the important general laws for pipes are as
follows :

1. When d and L are constant the discharge G varies
directly as the square root of the head so that for heads in
the ratio of 4, 9, 16 the discharge would be

^4=2; V9" = 3 ; V16 = 4.
In Fig. 6 the length and diameter of pipe arc supposed

constant. The pipe may be turned to give any head up to
16 feet.

Suppose for a head of 4 feet the discharge is 10 gallons
per minute.

Then for 9ft. head it becomes
10 x /9 = 10 x 3 = 15 galls, per min.

V4 2
Similarly, for a head of 16 ft. the discharge would be

10 x V16~ = 10 x 4 =20 galls, per min.
”4 *2

2. Where the ratio of length to head is constant,
THE DISCHARGE ALSO REMAINS CONSTANT (SEE FlG. 7).

Suppose pipes are of same diameter and roughness and
that the ratio of head to length for each pipe is the same,
viz.: 10 = 20 = 30

10 20 30
In this case the discharge for each pipe would be identical.
3. Where H and d are constant, the discharge is

INVERSELY AS THE SQUARE ROOT OF THE LENGTH.
Example (see Fig. 8).
Suppose discharge from pipe (a) 9ft. long is 8 gallons per

minute, the discharge for pipe (6) 16ft. long would be
8 x /9 = 8x3 = 24 = 6 gallons.

VlfT 4 IT
Similarly, the discharge from pipe (C) 36ft. long would be
8 x /9~= 8 x 3 = 24 =4 galls, per minute or one-

V36 6 6 half that for a pipe 9ft. long.
The following table “A” (see table) (originally calculated

by the author) is based on Box’s formula for the discharge of
pipes and offers a ready means of solving pipe size problems
for hot and cold water bath supplies and the like.

The pipe length (L) is the equivalent length and includes
the resistances of fittings, see table
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Table "A”
Table for determining discharge of water in gallons per minute

Values f ^cording to formula of Thos. Box (Compiled by W. E. Fret well,
Length Member of the Institute of Heating and Ventilating Engineers.

19

Over Diameter of pipe in inches.
Head. r r r IK 1A" 2' 2K 3" 3K 4'

•2 10*68 29-4 60-5 105-7 166-2 341-4 596-7 938-8 1377-0 1923-0
•4 7-54 20-8 42-8 74-8 117-6 241-4 422-0 664-0 974-0 1360-0
6 61 16-8 34-9 60-9 95-9 197-0 344-2 591-6 795-0 11090
8 5-32 14-7 30-25 52-8 831 170-8 298-3 470-0 689-0 961-0

10 4-77 131 270 470 740 152-7 2G8-0 420 0 616-0 860-0
12 4-35 120 24-6 43-2 68-0 139-4 243-0 384-0 564-0 790-0
14 403 111 22-8 400 630 129-0 225-0 355-0 520-0 730-0
16 3-77 10-1 21-38 37-4 58-8 120-7 211-0 332-0 487-0 680-0
18 3-55 9-8 20-16 35-2 55-5 113-9 198-0 3130 460-0 643-0
2 0 3-37 9-3 191 33-4 52-6 108-0 188-6 296-0 436-0 610-0
25 302 8-3 171 29-8 470 96-6 168-6 2560 391-0 546-0
3 0 2-75 7-6 15-6 27-2 430 S8-1 1540 243-0 357-0 499-0
40 2-38 6-6 13-5 23 G 37-0 7G-3 134-0 210-0 310-0 432-0
5 0 2-14 5-9 12-0 21-2 330 68-3 118-0 188-0 276-0 385-0
6 0 1-95 5-4 110 If 3 310 62-3 108-0 173-0 252-0 350-0
7 0 1-8 50 10-2 17-8 28-0 D / • / 101-0 159-0 233-0 326-0
8 0 1-69 4-6 9-5 16-7 26-4 54-0 94-0 148-0 218-0 304-0
90 1-59 4-4 90 15-7 250 51-0 89-0 140-0 205-0 288-0

10 0 1-51 4-16 8-5 150 23-5 48-0 840 133-0 195-0 270-0
11 0 1-43 4-0 8-15 14-2 22-4 46-0 81-0 12G-0 186-0 260-0
120 1-38 3-96 80 13-62 21-5 44-1 77-0 122-0 178-0 249-0
13 0 1-34 3-65 7-5 131 20-6 42-0 740 116-0 1700 240-0
140 1-27 3-5 7-2 12-6 200 40-6 71-0 1130 1650 230-0
150 1-23 3-4 7-0 12-2 19-2 39-4 69-0 109-0 160-0 223-0
160 1-2 3-3 6-7 11-8 18-6 38-0 6G-0 105-0 155-0 216-0
170 1-16 318 6-6 11-4 18-0 370 64-6 102-0 150-0 210-0
18 0 1-12 31 6-37 110 17-6 36-0 63-0 99-0 145-0 203-0
190 1-1 305 6-2 10-75 17-1 350 61-2 96-0 141-0 198-0
200 1-07 2-95 605 10-5 16-7 34-1 59-7 94-0 138-0 194-0
220 1-02 2-8 5-76 1005 15-9 32-5 57-0 89-5 133-0 184-0
240 •975 2-7 5-5 9-65 15-5 31-0 54-0 86-5 126-0 175-0
260 •947 2-58 5-3 9-26 14-6 29-7 52-3 82-0 120-0 170-0
280 •9 2-5 5-1 8-9 14-0 28-8 50-5 79-5 116-0 163-0
300 •87 2-4 4-95 8-6 13-6 27-8 48-8 77-0 113-0 158-0
320 •84 2-32 4-76 8-3 13-2 27-0 47-4 74-3 1090 154-0
340 •82 2-24 4-63 8-06 12-7 26-2 460 72-0 106-0 147-0
36 0 •79 2-18 4-5 7-84 12-3 25-5 44-6 700 1030 143-0
380 •775 2-12 4-37 7-63 12-0 24-8 43-5 68-0 100-0 140-0
400 •75 208 4-25 7-5 11-75 24-0 420 66-5 97-5 1350
450 •712 1-96 403 7-05 1112 22-76 39-8 62-6 92-0 1280
500 •675 1-86 3-82 6-68 10-5 21-6 37-7 59-5 87-5 1210
550 •635 1-77 3-64 6-34 9-98 20-6 36-2 56-6 83-0 116-0
600 •612 1-7 3-5 6-1 9-6 19-7 34-5 54-5 800 111-0
700 •57 1-56 3-25 5-63 8-85 18-2 32-0 50-0 73-6 102-0
800 •53 1-47 3025 5-25 8-35 17-0 29-8 47-0 69-0 97-0
900 •505 1-38 2-84 4-95 7-8 16-2 28-2 44-2 65-0 91-0

1000 •477 1-31 2-7 4-7 7-4 15-2 26-8 42-0 61-6 86-0
125 0 ■427 1-17 2-41 4-2 6-6 13-6 24-0 37-5 55-0 77-0
150 0 •348 1-07 2-2 3-83 605 12-5 21-8 34-2 50-3 70-0
2000 •337 •93 1-91 3-34 5-26 10-75 18-86 29-6 43-6 61-0
2500 •302 •83 1-71 2-98 4-7 9-64 16-86 25-6 39-1 55-0
3000 •276 •76 1-56 2-72 4-3 8-82 15-4 24-3 35’7 50-0
3500 •255 •7 1-44 2-5 3-95 8-16 14-3 22-4 33-0 46-0
4000 •238 •66 1-35 2-36 3-7 7-6 13-4 210 31-0 43-2
450 0 •226 •62 1-27 2-22 3-5 7-2 12-6 19-8 19-0 40-5
5000 •214 •59 1-2 2-12 3-3 6-8 11-8 18-8 27-6 38-5
5500 •207 •558 1-15 2-0 3-16 6-5 11-4 17-8 26-2 36-6
6000 •195 •54 11 1-93 31 6-2 10-8 17-3 25-2 35-0
7000 •18 •5 1-02 1-78 2-8 5-76 10-1 15-9 23-3 32-6
8000 •1687 •465 •95 1-67 2-64 5-4 9-4 14-8 21-8 30-4
9000 •159 •44 •9 1-57 2-5 5-1 8-9 14-0 20-5 28-8

10000 •151 •416 •85 1-5 2-35 4-8 8-4 13-3 19-5 27-0



The head (H) is the available head. Dividing L by H=
x where x is the value given in column I.

It will be observed that L=Hx.
Also L = H where H=the head consumed.

x
The length over head values given in column 1 may be

employed to calculate the head consumed by a pipe carrying
a given quantity of water.

For example, calculate the head consumed by a 2* pipe,
equivalent length 72ft., carrying 36 gallons per minute.
For a 2* pipe carrying 36 gallons per minute the Lvalue is 18.

H
The actual head consumed is therefore

L = H = 72 = 4ft.
x 18

'r' ro ar
r/ar /S/TXT

/■O re /■^J'
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Resistances of Pipe Fittings and Valves.
All pipe fittings and valves either produce a change of

direction and/or set up turbulence and so retard or resist the
flow of water.

Table “ B” gives the resistance in inches column of water
for a pipe fitting having a unit resistance value (R) = l.

The equivalent length of straight piping of various
diameters for a resistance (R) = l is given at the foot of each
column.
Example.

Calculate for a discharge of 40 G.P.M. by a 2" pipe,
(1) the head consumed and (2) the equivalent length of
straight piping having the same frictional resistance as one
“ entry ” connection (Fig. P) and three elbows as (Fig. A).
The resistance value R for (Fig. P) = 2-0

,, ,, for 3R for (Fig.
B.) = 3 x -67= 201

Total R = 4-01 say 4
1. For a 2* pipe and a discharge of 4 OG.P.M., table " B ”

gives for R=1 a head of 4-5 inches. For R=4 the head
consumed is therefore 4x4-5=18" water column.

2. For R=1 and diameter 2* table “ B" gives the
equivalent length of straight pipe as 6ft. For R=4 the
resistance to flow is equal to that for 4 x 6=24ft. of straight
piping.

In practice the resistances of pipe fittings, etc., are ex­
pressed in ft. length of straight piping, the latter being added
to the actual pipe length, the sum of which is termed
“ equivalent length.”

It is interesting to calculate by the aid of table “ B "the
resistance head and length of piping corresponding to the
resistance of pipe fittings.
Example.

Assume that for a constant head of (H)=33ft. and a
given pipework arrangement, the discharge from a 2" pipe is
88 G.P.M. corresponding to a L value 3, the equivalent length

H
of piping is perforce equal to Hx, where x= the L value.

H
In the foregoing example H=33 and X=3, therefore

L=33 x 3=99ft.
Next imagine that a valve or other fitting or fittings are

inserted such that the flow is reduced to 68 G.P.M. corres­
ponding to a L value 5.

H
21



PIPE
Head in inches of water column

Diameter
Gallons'
per niin. y r r IK ir

1 0-72 015 0045 002 0-009
2 2-9 0-60 0-18
3 6-5 1-4 0-41
4 11-5 2-4 0-72
5 180 3-8 11 005
6 260 5-4 1-6 007
7 350 7-4 2-2 0-10
8 460 9-6 2-9 1-3
9 580 12-2 3-6 1-6

10 72-0 150 4-5 20 0-9
12 220 6-5 2-9 1-3
14 . - 290 8-8 3-9 1-8
16 380 11-5 51 2-3
18 49 0 14-6 6-5 2-9
20 600 18-0 SO 3-6
22 - - 220 9-7 4-4
24 - . 260 11-5 5-2
26 300 13-5 6-6
28 350 15-7 7-0
30 410 180 8-1
35 250 11-0
40 320 14-0
45 41-0 18-0
sa - . 500 23-0
55 . - 27-0
60 . - a a 32-0
65 38-0
70 . - a . 44-0
75 51-0
80 • . 580
85
90 . a
95

100 . a
110 • a
120
130
140
150
160
170
180 a .
190 . a
200
226 a a
240
260 . - . -
280 a a
300 . a
325
350 • •
375
400
500 . a a .
600
700 . a • .
800 . a
900

1,000 a .
1,500 . a
2,000 • • • •

Equivalent length of
10 20 25 34 4-3
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FITTINGS.
consumed for one resistance.
of Tube.

2" 2.r 3' 4" 5' 6*
00028125 00011 00O055 0-00017G 0-000072 00000291

1-13

• •

1-36 . .
1-6 ..
1-9 . . . . ..
22 . . ..
2-5 1*0 .. ..
3-4 1-4 . . . . ..
4-5 1-8 ..
5-7 2-3 .. . . ..
7-3 2-9 1-4 ..
8*5 3-5 1-7 . . ..

100 41 20 0-63
120 4-9 22 0-74
140 5-G 2-7 0-86 . . ..
160 G-5 31 10 . .
18-0 7-4 3-6 113
20-0 8-3 4-0 1-3
230 9-3 4-5 1-43 0-58 ..
260 10-4 5-0 1-6 0-65 ..
28-0 11-5 5-5 1-8 0-72 •29
340 140 6-7 2-1 0-87 •35
41-0 170 7-3 2-5 1-0 •42
48-0 200 9-3 3-0 1-2 •49
55-0 220 10-8 3-5 1-4 •57
630 260 12-0 4-0 1-6 •65

290 14-0 4-5 1-8 •72
330 160 5-1 2-1 •84
370 180 5-7 2-3 •94
410 200 6-4 2-6 1-00
46-0 220 7-0 2-9 1-2
560 27-0 8-5 3*5 1-4
660 32-0 10-1 4-1 1-7
77-0 37-0 12-0 4-9 2-0
90-0 430 14-0 5-6 2-3

1030 500 16-0 6-5 2-6
58-0 19-0 7-6 31
67-0 220 8-8 3-6
77-0 25-0 10-1 4-1
88-0 28-0 11-5 4-6

1380 44-0 18-0 7-3
630 26-0 10-4
86-0 35-0 14-2

113-0 46-0 18-6
- . 23-4

_ - 29-0
65-3

- - 116-0
pipe in feet for R = 1

60 74 98 145 180 23*0
23
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For a head (H) of 33ft. and a L value 5=the equivalent—*
length of piping L=33 x5=165ft. H

The resistance of the valve or other fittings is therefore
equal to 165—99=GGft. of straight piping 2" diameter.
Head consumed. qg

The head consumed is 1G5 of II.
Where H=the available head of 33ft.
The head consumed by the valve or other fittings is

therefore 33 x 66=13*2ft.
—1G5~

The calculated head of water required to overcome the
resistance of the 2* valves or other fittings when carrying
68 G.P.M. is therefore 13-2ft. which is equivalent to the
resistance through 66ft. of straight piping.

The following examples are intended to show the advan­
tage of placing the supply cistern as nearly over the vertical
dropping pipe as possible.

(See Fig. 9). During a given period the same weight of
water, perforce, flows through any section of the pipe. The
weight of water falling through the. vertical pipe (2) cannot
therefore exceed that flowing over the bend (b) and this latter
is controlled by the head of water h,.

Suppose the head hx to be 3ft., the equivalent length of
pipe (1) being 42ft. and its diameter 2".

L 42
For a H value (X)=3=14, table "A”, gives a discharge

of 40-6, say, 40 gallons per minute. Next calculate the
required diameter of pipe (2) to carry 40 gallons per minute.
The length of pipe is presumed to be 15ft. and head 15ft.
For a length overhead of 15=1, a 1J" diameter pipe carries
47 gallons per minute. 15

Pipe (2) 1|* diameter will therefore carry the quantity
of water flowing through the 2* pipe (1).

Next suppose an alternative arrangement as Fig. 10 and
that a discharge of 40 g.p.m. is desired as for Fig. 1.

The equivalent length of pipe (1) is assumed to be 8ft.
and the head (hj being also 8ft. The L value is X therefore

H 8
=1 for which table “A" gives a discharge by a 1|* pipe of
47 G.P.M. as against the required discharge of 40 gallons.

L/
For a discharge of 40 G.P.M. by a 1J* pipe, the H value

is actually 1-4. The actual head consumed is therefore
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L=H or 8 =5-7ft. as against an available head of 8 ft.,.
IT L4
leaving a surplus head of 8—5-7=2-3ft. to force water through
the horizontal pipe No. 2 having an equivalent length L of
39ft. For L=39 and H=2-3ft. the L value is 39 = 17 approxi­
mately. H 2-3

L
For a discharge of 40 G.P.M. and H, viz., 17, a 2 V pipe

is required. Pipe No. 2 is so large in proportion to pipe No. 1
(1|* dia.) that it is desirable to determine the effect of increas­
ing the diameter of pipe No. 1.

If pipe No. 1 is increased to 1J* dia. the head H con­
sumed is L where x is the L value in column 1 corresponding to

X H
40 G.P.M.

For a discharge of 40 G.P.M. by a IV pipe x=L=3ft.
H

The equivalent length L of pipe (1) is assumed to be-
8ft., the head consumed is therefore H=L=8=2-7ft.

x 3
The available head being 8ft., a IV pipe leaves a head of

8—2-7=5-3ft. to force water through pipe 2.
L 39

The H value x for pipe 2 is 5-3=7-4, say 7, corresponding
to a discharge by a 2* pipe of 57.7 G.P.M. as against a required
discharge of 40 gallons.

_L
Pipe 3 being vertical, its H value is 1 for which a 1

pipe gives a discharge of 47 G.P.M.
In order to satisfy a discharge of 40 G.P.M., the diameter

of pipes must not be less than pipe No. 1—IV, pipe No. 2—
2', pipe No. 3—1

Suppose a further alternative arrangement as Fig. (11)..
In this example, the full head of 18ft. is exerted on.

thchorizontal pipe (2) and the total length of pipes Nos. 1
and 2 may be added together.

The total pipe length=42 + 15=57 as before.
L 57 L

The H value x is therefore 18=3-11 say 3. For an H
value 3, a IV diameter pipe discharge 43 gallons per minute
as against a required discharge of 40 gallons.
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I

SUMMARY.

PIPE NUMBERS.

Required diameter and length.

Fig. 11 provides the most economical arrangement.

1 2 3
Dia. Leo Dia. Len. l}ia. Len.
ins. ft. ins. ft. ins. ft.

Fig. 9 2 42 15
Fig. 10. .. Q 8 2 45 u 6
Fig. 11 .. H 15 36

Cold Water Services.
to Fig. 12 is intended to supply two ranges each of 10 baths, the assumption being that any 3 baths on each range may be used

simultaneously. The required quantity of water per bath being 15 gallons per minute.

Tn this example the available head is 13ft., and that consumed is 12ft.

I 2 3 4 5 6 7 8 9 10
Straight Sum Length Equiva­ Head..

Pipe Assumed piping of for lent Required Value consumed Total Head
No. diameter ft. “R” “ R ” length discharge L in feet ca/^pd available

ft ft G.P.M. H for each. foi;u;ard ‘ft
Pipe fat.

1 3' 5 2| 25 30 90 20 304-20=1-5 1-5 3
2 3' 10 2 20 30 90 20 304-20=1-5 3?0 13
3 2 * 20 4 30 50 45 34 504-34=1-5 4-5, 13
4 2 * 28 2 12 40 45 11 40.4-11=3-7 8-2 13
5 2 ’ 6 2 9 15. 30 6 154- 6=2-5 10-7 13
6 2 * 6 2 7 13 15 10 134-10=1-3 12-0 13



1

Pipe

2

Assumed

3
Straight
piping

4
Sum

of

5
Length

for

6
Equiva­

lent

7

Required

8

Value

9
Head

consumed Total

10

Head
No.

1-2

diameter ft. “R” “ R ”
ft.

length
ft.

discharge
G.P.M.

L
H

in feet
for each

pipe

carried
forward

3-0

available
in

feet
237 2 ' 10 2 12 32 45 11 324-11=30 6-0 23

8 2 ' 20 4 24 44 45 11 444-11=40 10-0 23
9 2 ' 28 2 12 40 45 11 404-11=3-7 13-7 23

10 IK 6 2 7 13 30 25 134-2-5=5-2 18-9 23
11
Pipes

IK 6
7 to 11 inclusive should

2
remain

7
as shown.

13 15 10 134-10=1-3 20-2 23

c© Fig. 13 shows an alternative arrangement. In this example, however, it is assumed that any two baths on each of the four
branches may be opened simultaneously. The required quantity per each bath being 15 gallons per minute as before.

1 2 3 4 5 6 7 8 9 10
Straight Sum Length Equiva­ Head

Pipe Assumed piping of for lent Required Value consumed Total Head
No. diameter ft. “R” “ R ” length discharge L in feet carried available

ft. ft. G.P.M. H for each forward in
Pipe feet

1 3 ‘ 5 3 30 35 120 20 304-12=2-5 2-5 3
2 2K 10 2 15 35 120 5 154- 5=3-0 5-5 13
3 2 * 18 4 24 42 30 24 424-24=1-7 7-2 13
4 1K 6 2 9 15 30 6 154- 6=2-5 9-7 13
5 1K 6 2 7 13 15 10 134-10=1-3 11-0 13

The available head is 13ft. and that consumed is 11'0 and no reductions in diameters is practicable.



1 2 3
Straight

4
Sum

5
Length

6
Equiva­

7 8 9
Head

10

Pipe Assumed piping of for lent Required Value consumed Total Head
No. diameter ft. “ R ” “ R ” length discharge L in feet carried available

ft. ft. G.P.M. H for each forward in
pipe feet

1.2 5-5 23
6 2 " 10 4 24 34 60 6 344- 6=5-7 11-2 23
7 u* 18 5 22 40 30 6 404- 6=6-7 17-9 23
8 1.1* 6 2 9 15 30 6 154- 6=2-5 20-4 23
9 IF 6 7 13 15 10 134-10=1-3 21-7 23

The arrangement of Fig. 13 is preferable to that shown by Fig. 12 and provides for :—

to 1.—Control valve to each range of 5 baths.

2.—A simultaneous outflow at 8 baths instead of 6.

3.—A more economical pipe layout.

Hot Water Services (see Fig. 14).

The required diameters for hot water supply services arc calculated in a similar manner to those for cold water supplies.

Suppose the ranges of baths in Fig. 14 arc to bo supplied by hot water through the medium of a storage vessel in a basement,
and that any three baths in each range are opened simultaneously, the demand for each being 15 G.P.M. as before.

The required pipe diameters arc set out in tabular form as before.



REVISIONS.

1 2 3 4 6 6 7 8 9 10
Straight Sum Length Equiva­ Head

Pipe Assumed piping of for lent Required Value consumed Total Head
No. diameter ft. “R” “R” length discharge L in feet carried available

ft. ft. G.P.M. H for each forward in
pipe feet

1 IF 6 2 7 13 15 10 134-10=1-3 1-3 13
2 IF 6 2 9 15 30 6 154- 6=2-5 3-8 13
3 2 * 28 2 12 40 45 11 404-11=3-7 7-5 13
4 2F 20 4 30 50 45 34 504-34=1-5 90 13
5 2F 10 2 15 35 45 34 354- 4=1-0 10-0 13
0 3 ' 20 5 49 69 90 20 694-20=3-5 13-5 13
7 4 ' 40 6 87 127 90 90 1274-90=1-4 14-9 13

The resistances show that by increasing the diameter of pipe 3 to 2|* diameter the head consumed is 12-5ft. as against an
available head of 13ft.

It only remains to calculate the diameter of pipes.

The head consumed is 14-9 against an available head of 13ft and revision is necessary as follows :—
Pipe No. 3 uses up

1 2

a relatively largo head.

3 4 5
Add.
6 7 8 9 10

Pi [MS Assumed
Straight
piping

Sum
of

Length
for

Equiva­
lent Required Value

Head
consumed Total Head

No. diameter ft. “R” “ R ” length discharge L in feet carried available

3 2F 28 2

ft.

15

ft

43

G.P.M.

45

H

34

for each
pipe

434-34=1-3

forward

16-2

in
feet

3 2*
Deduct

3-7

12-5 13



1 2 3 4 5 6 7 8 9 io
Straight Sum Length Equiva­ Head

Pipe Assumed piping of for lent Required Value consumed Total Head
No. diameter ft. “R” “ R ” length discharge L in feet carried available

ft ft. G.P.M. H for each forward in
Pipe feet

8 IF 6 2 7 13 15 10 134-10=1-3 1-3 23
9 IF 6 2 9 15 30 6 15-? 6=2-5 3-8 23

10 2 ' 28 2 12 40 45 11 404-11=3-7 7-5 23
11 2 * 20 5 12 32 45 11 454-11—4-1 11-6 23
6
7

j 4-5 16-1 23

The available head is 23ft, and that consumed 16* 1ft.

If pipe 9 is reduced to 1|* diameter the total head consumed would be as follows :—
co>—1 Add.

9 IF 6 2 7 13 30 2-5 134-2-5=5-2 21-3
Deduct.

9 IF 2-5

18-8

By reducing the diameter of pipe 9 to the head consumed is 18-8ft. as against an available head of 23ft.
Having considered the design of the necessary distribution system we will very briefly consider the question uf hot water

generation.
In most public baths the heaviest demand for hot water comes from the slipper baths section during rush hours. Our present

audience docs not need, reminding, cither of the frequency of magnitude of such peak loads, so it will be sufficient to say that in
our opinion any public baths should be in a position to use the whole of the facilities simultaneously if required.

This being the case we must as far as possible design for peak loads and not for average loads.
The heat requirements will be considered, and from the data given, suitable equipment could be selected, but local knowledge

is necessary to decide the extent, and duration of the variation from normal load to peak load.



Slipper Baths data.
Temperature of Water. The average temperature

for a warm bath is about 105°F. This would give a tempera­
ture of about 100°F. during bathing.

Quantity of Water. For the purposes of this paper
the water per bath will be taken at 40 gallons. This is an
overall figure and includes the water for washing out, etc.
The proportions of hot and cold water required to make up a
bath will vary with the temperatures and will be referred
to later.

Peak Demand. The authors consider that it will be
generally conceded that two baths per hour per bath installed
is the maximum load likely to be met with. Thus, any
heating system must be designed to supply 80 gallons per
hour at 105° per bath installed.

Temperature of Hot Water. The usual practice in
public baths is to transmit hot water at about 180-185°F.
This, of course, increases the value of any storage, and in
certain cases has the additional advantage that practically
all the temporary hardness is thrown down in the heaters
from whence the resulting scale can easily be removed.

Mixed Water Temperatures. To arrive at the propor­
tions of hot and cold water required, the following simple
method may be employed :—
M—C = Parts of hot water required.
H—M = Parts of cold water required.

Where C =Cold water temperature.
Al ==Mixed water temperature.
H =Hot water temperature.

Example : A baths with 20 slipper baths requires a supply of
1,600 gallons per hour at 105°F. During the
winter the cold water temperature is 40°F. The
hot water available is at 180°F.
Find the quantities required.

M =105°—C=40° .'. 105—40=65 parts hot water.
H =180°—M=105° .*. 180—105=75 parts cold water.

1,600 x 65
Then 140 =743 gallons of hot water, leaving

857 gallons of cold water to be supplied or roughly equal
proportions of hot and cold.

If the same example is worked out to meet summer
conditions when the cold water is at 70°F. it will be found
that 509 gallons of hot water only are required, thus the
proportion would then be approximately 2 parts cold to 1 hot.
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Design of Calorifiers. In most modern establish­
ments the heating medium for water is steam and for the
purposes of this paper steam will be taken as having an
available heat content of 1,000 B.T.U. per lb. Taking again
the previous example we shall require 1,600 gallons of hot
water per hour at 105°F. from cold water at 40°F. Assuming
for the moment that there is little or no storage available the
steam demand would be 1,600 x 10 x (105—40) = 1,040 lbs. of

1,000
steam per hour, or as there are 20 baths being used twice per

1,040
hour 40 = 2Glbs. steam per bather. Of course, in actual practice
the water would not be distributed at 105°F., but the heat
content of the bath would be the same.

Coil Areas. Before considering the methods of com­
puting the area of coils or heater elements for calorifiers, it
would be as well to consider another aspect of the peak load.
We have up to now taken 20 baths filled twice each as one
hour’s work, and as baths, that is correct, but looked at from
a heating point of view it is not necessarily so.

Assume that the baths in question arc situated in an
industrial district. At 12 noon on Saturday the baths may
only be very lightly used whilst 10 minutes later when the
workers leave the factories all the baths may be required.
Taking the 20 baths as being divided for sexes there would be
at least two attendants, each working to fill baths. The
20 baths would then be filled in (say each attendant 2 minutes
per bath) 20 minutes, thus the demand at that period would
reach a rate equal to 4,800 gallons per hour for the period of
20 minutes, and if no recognition had been taken of this fact
bathers could only be accommodated at regular intervals.

We will keep to the same example of 20 baths twice per
hour, but allow for the increase due to the circumstances
stated above. To meet these conditions we shall require a
heater element to condense 1,040 lbs. of steam x 3=4,120 lbs.
and to transmit 4,120,000 B.T.U. per hour.

The tubes in the heater elements are usually copper or
brass and the transmission of heat to water by such tubes is
generally taken as 146 B.T.U. per square foot per degree
difference in the temperatures of the steam inside the coils
and the water outside the coils. Assuming steam to be
entering the coils at 50 lb. per square inch pressure, the
temperature would be 297°F., and leaving the coils when con­
densed at 212°F. the mean temperature would be 254°F.
Still assuming an absence of storage, the mean temperature 
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of the water could be taken as ISO—40=110°F. thus the
2

difference between steam and water would be 144°F.
4,120,000

Thus we get 146 x 144= 196 square feet. This, of course,
would not necessarily be placed in one calorifier, and if the
heating surface was divided in two calorifiers the second
could be brought into use when required, but note must be
taken of the fact that this heating surface would require for
the 20 minutes in question, steam at the rate of 4,120 lbs. per
hour, which is the output of a Lancashire boiler, 7ft. 6ins.
x 24ft.

Storage. The above example was deliberately chosen
to lead up to the question of storage. The conditions call for
a heater element area ot approximately 9 super ft. per bath
installed. This may seem excessive, but the authors have
personal knowledge of baths where the area per bath is 5 super
ft., with ample boiler power, yet without heat storage the
excessive peaks could not be satisfactorily met.

On this question of storage we are of the opinion that the
minimum advisable storage should equal one hour’s peak
output. This rule is fairly easy to observe when the number
of baths is small, as for instance, in the example we have been
considering; in that case one hour’s storage would only be
about 750 gallons at 180°F., and could be met by installing
2 calorifiers, 7ft. x 3ft. 6ins., each with a coil area of 100 super
ft. each.

The question of storage of heat appears to have been
successfully dealt with in small establishments, but when one
comes to the larger establishments with 100 to 130 baths
installed, and other hot water demands to meet, it is found
that the problem has been given up and refuge sought in
plenty of boiler power, large coil areas and hoping for the best.

In the case of existing baths we agree that it would
probably be impossible to introduce adequate storage, but
when new baths are being built the case is different.

In one case within our knowledge a storage tank has
been formed below the swimming bath, the roof of the tank
forming the floor of the bath. This tank holds approxi­
mately 200,000 gallons, and provision is made for circulating
this water through a calorifier fitted with both exhaust and
live steam coils. Water is admitted from the mains to the
tank and varies in temperature from about 38°F. to 68°F.
according to the season.
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The temperature in the tank is raised to about 85°
during the slack part of the week, and is then used during
peak periods to supply the calorifiers and to bring up the cold
water temperature to about 68°F. This considerably reduces
the variations in the steam demand on the boilers, improves
the inlet temperature at the calorifiers, and gives a better
mixing factor.

The heat thus stored represents about 45,000,000 B.T.U.
or 45,000 lbs. of steam, the output of one boiler for 10 hours.
By this means the steam output is kept fairly constant at all
times and the fuel consumption is about the same each day.
If the question of thermal storage was thoroughly gone into
when new designs are under consideration, we think that the
underground storage would solve many problems. As to cost,
the tank certainly costs money, but once paid for it is there
for all time, whilst if forgotten the lack of storage costs money
al! the time.

By wise thermal storage the capital costs of boilers and
heaters can be reduced, and an undertaking is not called upon
to carry on its books plant that is only used to anywhere near
capacity for a few hours weekly.

WELCOME BY THE MAYOR.
Before the discussion on the Morning Session the Presi­

dent introduced to the delegates His Worship the Mayor of
Leamington (Councillor W. Edmund Jones, M.R.C.S.,
L.R.C.P.) and said : I have much pleasure in introducing to
you his Worship the Mayor of Leamington.

In his address of welcome his Worship said :
Mr. President, Ladies and Gentlemen : My first duty is

to apologize because I was unable to be with you at 10 o’clock,
which was the scheduled time. I had another engagement,
however, and could not get down here before. I have come a
little late, but it is better late than never. I want on behalf of
the Corporation of Leamington, to welcome you to. this town.
Possibly some of you know it and probably some of you have
never seen it before, although you have heard of it. I think we
do claim, and rightly so, that it is a beautiful town and you are
fortunate in having the sun shining this morning, and I hope
it will continue. I think, if I may say so, it is a good thing
you came to Leamington. We have baths here such as you
have not in many of the municipalities, and probably some­
thing which you are not entirely accustomed to. But I 

35



hope you have come here, if I may say so, to learn something,
which, of course, is what your Conference is for, although I
know there are people who say Conferences are nothing more
than " Beanos.” I hope you will enjoy yourselves and
interchange views because I think this does so much good.
I have been to a number of Conferences myself where some­
body has said : " There is a man round the corner ; he knows
all about what you want to know.” That helps a great
deal. I hope your Conference will be very successful, and I
hope you will take away with you very pleasant memories of
Leamington. At the reception of your delegates last night
I was struck by the very large number who came from London,
which is to be expected, and the considerable number from
the Industrial North. I myself came from the Industrial
North—Lancashire (Applause), and places I know well are
Salford and Manchester. Some are very beautiful. Some,
perhaps, I may say not so beautiful (Laughter). There is only
one other thing I would like to say. It is entirely out of
order and that is as regards swimming baths. As a matter of
fact I have been in a considerable number of baths in Lan­
cashire, and I suppose committees very largely look to people
who come to Conferences for information. In this connection,
I would like to say this : When you are a boy it does not
matter if there is not much room, and things are damp and
uncomfortable, but as time goes on you want a little more
elbow room, and comfort, and it would be a good thing if you
could bear in mind a little extra room for the bathers in the
dressing boxes ; this would be very helpful, and would be
appreciated. The other thing is, and as a medical man, what
I view with a certain amount of alarm, one does not like this
grime from outside in the streets going around the baths.
Arrangements are made to try and prevent this, but they are
forgotten. I might suggest that that is a thing which may
be considered, and that some genius among you, fashion a
bath in which that would not happen—you would then do a
great deal to restore the confidence of the public. I see
that you have much business before you, and I see a lot of
figures—I wish you a happy time. (Applause.)

In thanking the Mayor for his address of welcome
the President said : On behalf of our Association we are
delighted to have the Mayor with us at our Session this morn­
ing. We, as Superintendents, attending this Conference, do
appreciate very much his presence here and the welcome we
have received. Time will not permit me to say much more,
but we are delighted to know that we shall have the Mayor
with us this evening. (Applause.)

His Worship then left the Conference Hall.
36



DISCUSSION.
The President asked Mr. Stapleton, of Hackney, to

open the discussion.
Mr. Stapleton expressed appreciation to the authors

for two excellent papers and said it must generally be
admitted that the paper would form a valuable addition
to their library, particularly because there was an absolute
lack of standardisation of heat services in baths. Formulae
such as that worked out by Mr. Fret well, provided an easy
and efficient means, available to Public Auhorities and
Superintendents and Engineers, of checking and comparing
schemes and tenders supplied to Public Authorities, and
would enable them to test the value of the tenders
submitted, instead of deciding by comparing prices.
He imagined that many people would like to know a formula
that would allow a little for the deposit which always occurred
in pipes. Those in charge of baths often found that no allowance
had been made in construction for the deposits which occurred
in all pipe lines. He thought thermal storage and peak loads
were points often dealt with inadequately. He asked for
particulars as to pumping costs in respect of the bath with the
underground tank mentioned in the paper. He thought the
idea a good one for baths situated in industrial areas where
land prices were high, but considered that pumping costs
would.have to be taken into account.

In reply Mr. Fretwell said that no one formula could
express any allowance for incrustation. Engineers must
ascertain the chemical properties of the water and make their
•own allowances. They could use formulae to find the mini­
mum size of pipe to give the supply they wanted, and then
they must add on whatever they thought fit. As regards
underground storage, he said that both he and Mr. Shutt
believed that the cost of pumping would be less than the
expense of placing tanks on a higher level. In addition, there
would be an enormous saving in the fuel bill, and there would
be saving in addition, because the boiler plant could be run
more easily throughout the week instead of it being forced for
peak loads. The saving in fuel would more than offset the
cost of pumping. It might come as a shock to many to know
that the increase of Id. per gallon in the tax on oil fuel, would,
in many public baths using oil fuel, raise their fuel costs by as
much as 40 per cent.

Answering a question as to the effect of fittings, Mr.
Fretwell said the only effect of putting in a fitting such as a
square bend, as compared with a round bend, was that it 
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would use up a greater head and the size of the pipe would
have to be increased to get the required flow, as the total
resistance of any pipe length was found by adding the resist­
ance of the straight pipe to resistance of the fittings. If there
was a large head available, a few fittings did not matter, but
if there was a paucity of head, the resistance should be reduced
as much as possible by using easy bends. There was a view
that the less fittings used, the more likely they were to have
trouble with incrustation, but fittings would not affect the
quantity of fuel used.

Mr. Powell (Walthamstow) said that he had found
that in using square fittings, such as square elbows, the
frictional value of that particular fitting had a great deal to do
with the cost of fuel.

Mr. Fretwell said he did not see that the frictional
resistance of a fitting would, in any case, affect heat loss, and
referred to the microscopic effect which would result if they
were able to use a slightly smaller pipe.

Mr. Sutton (West Ham) asked if it were advisable in a
very big installation to instal a pump to increase velocity
and keep down the cost of large pipes and fittings.

Mr. Fretwell replied that in cases where it was a
question of using, say, Gin. pipes and large, expensive valves
to meet peak loads, he would suggest the installation of a
pump for use during the peak period. All they need do was
to increase the pressure of the cold water service.

Mr. Brownlee (Hampstead) asked if it would be
advisable to instal tanks at more than one point in order to
avoid long lines of pipes.

Mr. Fretwell said that was a matter depending on
circumstances, because it would mean considerable increase
in structural costs and it might be cheaper to use one large
tank, although he had no objection to using more than one
tank.

Mr. Hollingsworth (Blackpool) asked what type of
pump was suitable for installing in a hot-water service.

Mr. Fretwell said this again depended on circum­
stances. If exhaust steam was available, that should be
used ; but the type of pump he found giving best service
was the centrifugal pump.

Mr. Turnbull (Stepney) asked if the same formula
could be used for finding the resistances of all valves as that
used for fittings.
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Mr. Fretwell said that every valve had its own re­
sistance, and he could only suggest they should make ample
provision for it, as he had found that the resistance through
valves was much higher than any figures he had been able
to obtain.

Referring to the paper, Mr. Allen (Gloucester) asked
whether the pipes supplying each set of baths in the last
illustration in the paper could not be joined at the end.

Mr. Fretwell said such an arrangement would be very
useful if it could be carried out in practice, as it would enable
the water to flow in either direction and improve the service.

Mr. Stapleton (Hackney) asked Mr. Fretwell his opinion
as regards welded and screw joints, particularly in supply
pipes, with reference to resistance and cost.

Mr. Fretwell said the pipe lines were being welded
extensively to-day, and the practice was advantageous in
so far as if properly done, the risk of leakage at the joints was
removed. In his opinion it did not pay to weld pipes less in
diameter than about Gin. The disadvantage with the welded
joint was that in hot-water services used for domestic supply
you could not break open the joints for inspection. For
domestic supplies he thought there was nothing better than
flanged pipes.

End of Morning Session.

The Conference at this stage adjourned for the luncheon
interval, during which time a photograph of the delegates
was taken in the Jephson Gardens.

In the afternoon the delegates reassembled in the Town
Hall at 2.30 p.m. for the resumption of the Conference.

The President then asked Mr. Lcist and Mr. Palmer to
give their papers.



—
...
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“SPAS ”
Paper read by

Mr. W. J. LEIST,
Spa Manager, Leamington Spa.

The title given to this Paper is " Spas.” No doubt the
functions of most home Spas arc well known to you, but it
may be of interest to you to know what—at least those who
arc members of the British Spas Federation—we exactly
stand for.

Since the formation of the Federation in 1917—an
endeavour has been made to offer to the public treatment
scientifically administered, and the first step taken was to
co-operate with the medical profession to ascertain exactly
what their requirements were—we feeling that if we were to
compete with our foreign rivals it was very necessary to start
at the bottom of the tree, and put our houses in order. At
the time, most of the staffs employed to administer treatment
were trained in the practical methods of administration by a
senior member of the staff, and any further instruction was left
to the individual to arrange what study he could. This was
not thought satisfactory, and a school of instruction for
bath attendants was therefore formed in Harrogate amongst
the then members of the staff. Each attendant and assistant
was given opportunity of attending lectures given by a panel
of medical men appointed by the then local medical society,
and at the end of the first year external examiners were
appointed to examine the staff. Anatomy was first year’s
subject, and for those who satisfied the examiners a certifi­
cate was given. The second year’s subject was Balneology.
External examiners were again appointed and a second
certificate was issued to those who successfully passed. For
those who were in the electrical departments, and those
junior members who aspired to administer electrical treat­
ment, a special course was arranged for the third session, on
medical electricity, and medical men who were specialists in
this branch of the work were called in to lecture, and external
examiners to examine these students, when a final certificate
was given.

I venture to suggest that this was a step in the right
direction as it immediately raised the status of the bath
attendant who was called upon to administer treatment
under medical prescription, and not only that, but it gave
doctors and patients more confidence. From that time
onwards many of the other Spas have used their Mineral 
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Water Hospitals for such training, and it is from these
sources that our staffs have been drawn. Some years ago
the Chartered Society was formed, and this society trains
staff, particularly for giving massage and administering
electrical treatments. Many of these members are now
engaged at hospitals and Spas throughout the country. The
British Spas Federation has now an arrangement with a
branch of the Royal Society of Medicine, known to us as the
Society of Medical Hydrology—whose members give lectures
at hospitals and medical schools on Spa treatment. A
member of this Society is co-opted on to the British Spas
Federation, and as Secretary of the British Spas Federation
I represent the Spas on their Committee—so that you will
sec this very important matter of co-operation between the
Spas and medical profession is well maintained. The Spas
in the Federation have also their individual local medical
advisory Committees who recommend to the Councils
concerned from time to time the advisability or otherwise of
installing various forms of treatment. This is very helpful,
as you will appreciate it is not advisable to instal treatments
unless they arc to be used on the recommendation of the
medical men interested, and those, shall I say, who are
interested in Spa practice. It may be here interesting to
state the conditions of membership of the Federation, as
you will then see that although there are many of the smaller
Spas who have mineral springs—we do not feel that any
Spa should be accepted unless it has put its house in order,
and we hope that those Spas to which I refer will have the
courage to equip and staff their establishments, and so take
their rightful place in affording those facilities which are in
■demand, and will incidently help draw more visitors to these
resorts.

The conditions of membership are as follows :—
1. The possession of natural mineral waters of proved

therapeutic value.
2. The existence of such a bath and/or pump room estab­

lishment as the Federation may think fit.
3. The existence of an available suitable local medical

authority devoted to Spa practice.
4. Proper hotel, etc., accommodation in the immediate

vicinity.
-5. Treatments to be given only under medical prescrip­

tion not more than twelve months old, except in
the case of treatments definitely specified by the
local controlling authority.
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6. The amenities and sanitary and other conditions of the
Spa to be approved by the Federation.

7. The control of the Spa to be in the hands of a public
body or an approved private body.

8. The provision of facilities for Spa treatment must be
regarded as the main activity of the Spa.

9. Before the admission of any Spa the Federation .shall
depute three representatives (one of whom shall be
a Spa medical practitioner appointed by the
Federation) to visit the Spa and report fully thereon
to the Federation.

I think probably it may be of interest to you to know
that at no Spa (so far as I am aware) has the Baths and
Wash-houses Act been adopted, but the Baths are part of the
Spa Bathing Establishment. Take Leamington for instance,
the Pump Room and Baths department comprise a Pump
Room for the service of mineral waters, a suite of Immersion
Baths for giving natural Saline Water Baths, massage douche
rooms, electrical treatment rooms, Turkish baths, wash baths
and two swimming pools. The department also has a Cafe
(in the Pump Room), and this shows a profit on the trading
account, after paying for a small orchestra which is engaged
all the year round, and in addition hands over a sum to the
relief of the general overhead charges. These establishments,
however, are not run generally for a direct profit, and a charge
on the rates is called upon. I would say, however, that
although this has always been the case, since we rebuilt our
bathing establishment-in spite of many extraordinary charges
against the department, such as advertising and loan charges
—the rate has been reduced by half. Apart from this many
new private hotels and boarding houses have been opened,
and altogether much new money has been brought into the
the town to cope with the ever increasing number of visitors.
Indirectly, therefore, you will see that a Spa bathing estab­
lishment may be taken as the “ axis on which the town
works." A word or two about the amenities of a Spa. It is
very necessary that the environment of a Spa should be given
very careful consideration. We, in Leamington, have
approximately 60 acres of gardens and open spaces—we have
a music department which is responsible for providing enter­
tainments of a suitable nature. During the Easter period
we engage one of the best known military bands, which
performs in the Pump Room Gardens each morning and
afternoon and in our Town Hall or Pump Room each evening,
and from Whitsuntide onwards similar engagements are
made to alternate with Concert Party performances. We 
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have in Leamington three good Picture Houses and a Theatre.
Then again, for those in search of the historical, we are
happily situated in the fact that we are in close proximity of
Warwick. Kenilworth and Stratford-on-Avon, so that apart
from those in search of a " Cure ” we cater for the overseas
tourist and also for those of our ' home ’ public who require
rest and change—and what more delightful place could one
find than one or other of our home Spas

If there is any point on which your members would like
enlightening, and it is within my power, I shall be only too
pleased to comply with your wishes.

DISCUSSION.
The President thanked Mr. Leist for a most interesting

paper and asked Mr. J. W. Wright (Bingley) to open the
discussion.

Mr. Wright said : Before opening up the discussion, I
should like to pay tribute to Mr. Leist for the valuable in­
formation given on Spa treatment. He has mentioned the
British Spas’ Federation and I should like to know what it
really stands for, and what conditions a town has to conform
to in order to be a member of the Federation. There are
several things that might appeal to some of us, but I am
afraid there are not many of us who are in a position to
become members of the Federation. I think that if our
city forefathers had had the courage of the Leamington fore­
fathers, and tapped the bowels of the earth where we lived,
some of the places in this country might have been as impor­
tant a Spa as Leamington. There are one or two things
which struck me in Mr. Leist’s paper ; one particularly—
No. 5 which reads : “ Treatments to be given only under
medical prescription not more than twelve months’ old,
except in the case of treatments definitely specified by the
local controlling authority.” I submit that that is rather
vague and I hope he will enlighten us on it. This is a ques­
tion that has been very much discussed at our previous-
conferences.

We all realise the advantage Leamington has as a Spa
because of its position in the country.

Mr. Mogg (Woolwich) : Would Mr. Leist give us some
information about the Health Resorts’ Association. What.
are its objects ?
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Mr. Fryatt (Bradford) : I hope I am in order in asking
these questions : (1) Will Mr. Leist tell me the best kind of
mud pack to use ? (2) The temperature at which it should be
applied and for how long ? (3) Whether it is better to apply it
direct to the skin, or in the form of a poultice ? (4) The
complaints for which he would recommend mud pack treat­
ment ?

Mr. Latham (Bethnal Green) : A great number of the
patients who come to us for foam baths insist on shampoo
afterwards. Will Mr. Leist say if that is necessary or ad­
visable ? Should a shampoo be given ?

Mr. Wright : Would Mr. Leist tell us the length of time
the British Spas Federation considers necessary for a person
to become proficient, compared with other chartered societies?

Mr. Hilton (Wigan) : Is it a fact that Turkish baths, as
applied to-day arc barred to certain classes of the public by
reason of respiratory diseases ?

Mr. Wilkinson (Bournemouth) : When building new
baths would he go in for the expensive system of Turkish
baths, or would he substitute foam baths ?

Mr. Mogg (Woolwich) : Can I have the figures as to the
financial aspect of the Pump Room Establishment ? What
is the Rate ? What are the annual receipts ? and what does a
penny rate produce ?

Mr. Burch (Islington) : Will any of these treatments
cure rheumatism ? (Laughter.)

Mr. Gough (Chelsea) : What is Mr. Leist’s experience
with the natural supplies of water, when so many imitation
waters are made ? Can Mr. Leist give any information as to
whether local authorities can produce the same effect—is it
practicable ? And is there any possibility of reaching the
same excellence as from natural Spa Water.

Mr. G. Footell (Hull) : Why should Baths’ Staff hold a
medical certificate for giving treatment ?

Mr. Leist replying to the questions said : Mr. Wright
has made reference to industrial centres aspiring to Spa fame.
I should have thought that they would have been satisfied to
remain an industrial centre ; I can assure him they have better
opportunities of making good money than have the people
who live where there is a Spa. (Laughter.) As regards the
prescriptions under Clause 5—that arrangement was come to
-after we had consulted the various medical bodies ; the 

44



medical man did not want us to give any baths or treatment
at all without prescriptions, and they had reason for it
probably. We had to stick to our point that any person in
normal health could take a water bath provided there was a
person there who looked after them—if there is a question of
heart trouble we do not give treatment without prescriptions,
and we also allow a patient to use a prescription as long as it is
not more than twelve months old. If the prescription is old
we advise the patient, suggesting “ that it is in their own
interests to go along and see a doctor, instead of taking the
bath.”

Mr. Wright : I think Mr. Leist is evasive. You say you
suggest to the patients that they should go back and see a
doctor—or a member of your Staff who happened to be in
charge of that case would do so.

Mr. Leist : Yes.
Mr. Wright : If the patient does not feel inclined to go

back to his doctor, what is the position ?
Mr. Leist : The position is we would rather not have his

money. (Hear, hear.)
In reply to Mr. Mogg. The British Health Resorts

Association is an Association of medical men who are interested
in the health resorts of the country. Dr. A. Cox, late Secre­
tary of the British Medical Association, is its present Secretary.
This Association was formed with a view to collating infor­
mation with regard to seaside resorts, spas, and health resorts
generally in this country. When this information is collated
it is to be passed on to members of the medical profession.
A Medical Advisory Committee has been formed to enable
them to investigate every claim and this will be available in
the official book of this important body. By this means, we
shall be able to definitely say to our public : “ There is no
need to go abroad for this treatment, or for health, or for
air ; you can go to so-and-so in this country. If you go to
your medical practitioner and say : “ I am off colour,” he
will say : " Go to the sea.” But he may send you to the
wrong place. This trouble will be avoided by the collation of
this information which will be available through the medical
profession to pass on to the public. Money was needed to
carry on this work and the British Spas Federation, on its
formation, gave 100 guineas. Any further information you
would like to have I will give you in detail if you will see me
afterwards, or drop me a line.

In reply to Mr. Fryatt’s question : As to the best kind of
mud ; we do not use mud baths at Leamington, but I have 

45



had experience at Harrogate and then I should have said :
“ Mud from the Yorkshire Moors.” The medical profession
in those days stated that the medical properties were of great
value. I am doubtful if any medical body would say the
same to-day. It has been established through research work
that mud has no definite action other than acting as a poultice.
I do not think that Fango has any different effect to mud
obtained from our moors in England. My information is
that this acts as a poultice. Temperature.—I take it Mr.
Fryatt means a full bath period ; if my memory serves me
correctly the full bath, when it was mixed into pulp, is given
at 96°F. to 110°F., but that would depend upon the case.
The period is from 15 to 20 minutes. I would say this for
your information that it is very necessary to bear in mind the
top part of a peat bath would get cold—if your room is not at
a high temperature—it is difficult to stop this. So that I
should suggest that you did—as we did in Harrogate—put a
hot towel round the patient to keep the back warm. Another
thing, there should be a water supply—hot and cold—so that
you can keep the water at a temperature of 100°F. and pour
it down the back and clean the peat off the patient after the
bath. As regard the application direct, or through poultices,
I personally do not know, but I think it is a matter of con­
venience as much as anything.

Mr. Leist went on to describe the method adopted of
mixing the mud in jacketted containers with hot water, so
that the temperature could be kept right. He went on : I
am not here to say what anything is good for ; that is not a
manager’s job. I might say one thing is good for so-and-so
and the doctor would turn round and say : “ That is clearly
my job.”

In reply to Mr. Latham : I should not have thought that
a shampoo is necessary after a foam bath. I do not think it
would be necessary.

In reply to Mr. Wright's question : What is the length
of training required ? I am not sure of the length of their
training, but I think they have a course which lasts three
sessions totalling 18 months.

Mr. Leist pointed out the importance of having people
who can do anything instead of only being able to work on one
special treatment.

Councillor Hilton, (Wigan) asked: Are Turkish
baths barred in certain cases ? A Turkish bath may be more
injurious than any other bath in the place, as you will agree.
It is a case of what the average man has been used to having
for years.
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Mr. Burch asked if the treatments given can cure
rheumatics. They can relieve it, but I do not know of any
cure for arthritis, but invariably people suffering from
rheumatics do get definite benefit if they come to a Spa. In
regard to Mr. Gough’s questions, I can give him very definite
evidence that will clear his mind as far as synthetic waters are
concerned. We have our report from Dr. Judd Lewis, one
of the leading analysts in the country. I will leave it at that,
but I can let Mr. Gough have much information which will
enlighten him as to the difference between natural mineral
waters and synthetic waters.

In reply to Mr. Tootell : My experience is that in the
■case of a man who has had practical experience and proved
his worth, a medical certificate is not always necessary.
But when considering the appointment of new Staff a cer­
tificate is desirable and is an added assurance of reliability.

The President thanked Mr. Leist for answering the
questions so concisely and clearly, and asked Mr. Palmer
to read his paper.

“ENGINEERING AS APPLIED
TO A SPA ESTABLISHMENT ”

Paper read by
Mr. A. V. PALMER, A.I.S.E,
Baths Engineer, Leamington Spa.

The present establishment comprising Pump Room,
Medical, Swimming and Slipper Baths, was reconstructed in
1926 and many alterations and additions were made, including
a complete electrical and engineering plant.

It was found when rebuilding, that the Saline Salts had
impregnated the walls of the old building in many parts,
causing deterioration of the brickwork and blistering of the
decorated surfaces of the internal walls ; and to prevent any
recurrence of this, piers were arranged running the entire
length of the building, rolled steel joists placed across, seated
upon padstones set upon the piers. A reinforced concrete
floor was built upon this and the inner walls dividing the
various treatment rooms were built from the concrete floor.
It was considered that this method of building would counter­
act the action of the Salts and as after seven years no similar
action has been observed, it appears to have been successful.
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An added advantage of the pier structure was that a 5-foot
subway was constructed in which all mains—electric, water,
etc.—were taken directly to the point of fixing, thereby
obviating the necessity of running pipework upon the floor
level above.

The main supply tanks, which arc situated 30ft. above the
floor level, are divided into four compartments holding 5,500
gallons each, two being used for saline water storage and
two for fresh water. At this height we get the required
pressure for use with the various douche and other treat­
ments.

The saline water is obtained from a well situated within
the Jephson Gardens—70ft. deep—and is conveyed to the
storage tanks by means of a motor-driven centrifugal pump.

For five years prior to the reconstruction, laboratory
tests were made upon various metals with mineral water to
find a most suitable alloy to resist the corrosive action of the
water, and after intensive research work, an alloy known as
“ Koro ” metal, a copper and nickel alloy, was found most
suitable and all pipework and fittings are of this material.
Whereas previously it was necessar}7 to frequently renew
pipework (a lin. iron pipe lasted about six months and
ordinary copper a little longer) it is now a very rare occurrence
to have to carry out any repairs of this nature.

The calorifiers, which have a storage capacity of 400
gallons each, are installed with steam battery capable of
raising 800 gallons of water from 50 to 150 degrees F. in an
hour and are made from the same metal.

The fresh water supplies are via calorifiers of similar
capacity and an acceleration pump is installed in the return
main. An interesting item in connection with the calorifiers
is that they serve at the extreme end of the service, a Vichy
treatment suite, where water is required for lengthy periods
at a temperature that must remain constant, the only fluctua­
tion allowed being 1 degree either way. To meet this require­
ment the cold inlet mains into the calorifiers were taken up
and enclosed the column of the thermostat, branching
afterwards to the bottom again under the battery. By this
method the battery was put into operation immediately the
Vichy controls were opened. Circuits are taken from this
service to some of the treatment rooms which require heating
even in mild weather. This method is very useful in the
summer months when we usually dispense with the main
heating system.
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The heating system is by hot water pipes to radiators,
and in the swimming baths to ring coils in roof and balcony
and radiators upon the surround. The temperature is raised
by means of calorifiers, capable of raising 800 gallons of water
from 50 to 150 degrees F. per hour and an acceleration pump
is installed in the return main. The steam raising plant is by
means of marine type multi-tubular boilers with an evapora­
tive capacity of 4,280 lbs. of water per hour.

The Swimming Baths which measure 100ft. by 40ft. and
70ft. by 30ft. contain 185,000 gallons of water and the
filtration system is the Pulsometer “ Torrent ” type, dealing
with 40,000 gallons per hour. As the make-up water is
obtained from the river adjoining, it was necessary to instal
a sedimentation tank of 6,000 gallons capacity in which to
sterilize and treat the water prior to its entry into the baths.

Of the medical treatment baths, perhaps the natural
saline bath is from an engineering point the simplest, the only
requirement being hot and cold services through specially
manufactured pipes already mentioned. However, from the
medical standpoint these baths are of great value in the
treatment of ailments of the rheumatic type, also as a general
tonic bath.

The Aeration Bath, which is dependant for its effect
upon minute bubbles of air, supplied by a motor driven com­
pressor through finely perforated pipes in the bottom of the
bath, when treated with full body aeration is most bracing
and enjoyable. This treatment is given with mineral water or
fresh as required, although naturally the mineral water is the
more beneficial.

The Vichy Douche Treatment. The patient reclines
upon a rubber mattress and the water is distributed equally
over the body. (I mentioned just now that in this particular
treatment there must not be any fluctuation of temperature.)
At the same time the body is massaged by the skilled masseur
or masseuse. For this treatment either mineral or fresh
water is employed and is taken via a mixing box to a series of
fine shower sprays above the massage table, descending upon
the patient with a good pressure. The treatment usually
lasts for twenty minutes, and is followed by a needle bath
and warm towel pack. This treatment is prescribed in many
cases of rheumatism, and is sometimes preceded by a radiant
heat bath.

The Aix Douche Treatment consists of the water
being sprayed by means of a hose pipe, upon the effected part,
usually knee or shoulder joint or spinal treatment, at the
same time massage of the affected part is given.
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In the Plombieres Treatment, the mineral water
here is diluted. The water passes through a mixing box and
is conveyed at the required temperature to a container, set
between vertical brass pillars fitted with raising or lowering
gear ; this container can be set at varying heights to suit the
requirements of the patient. The water passes through a
filter prior to entering the container to ensure an absolute
clear water, free from any suspended matter. As this treat­
ment is for cleansing the large intestine and the cleansing of
the mucous surface, the importance of this further precaution
is easily understood.

The Paraffin Wax Baths, in which molten paraffin
wax is used for treatments of pain relief, stiffness, chilblains,
etc., arc containers, jackctted, and the temperature main­
tained by means of steam coils. In this treatment it is
necessary to distribute the heat over as wide an area as
possible to maintain a regular heat over the whole of the wax.

The Turkish Baths Suite—the benefits of which is so
well known that it requires no mention from me—contains
three hot rooms, with varying temperatures of 210, 150 and
120 degrees F. The heat for the rooms is by hot air furnace—
coke fired. The fresh air inlet is taken from a convenient
point outside and travels backwards and forwards through
baffle walls and ducts within the stove itself ; the heated
fireclay tubes conveying the hot gases surround the air as far
as construction permits. The gases after performing their
useful work in raising temperature of the cold air to that
required, passes through flues to the outside stack, while the
air, now raised to its heat, is pulled into the hot rooms within
the bath. The ventilation is effected by a duct which carries
the vitiated air from the rooms via grids situated at floor
level, and a complete change of air takes place five times an
hour. A Russian vapour bath is attached to the suite, and
the inlet steam is conveyed to a perforated pipe underneath
the reclining seats and the vapour is then filled into the
chambers. This particular bath is of benefit in producing a
perspiration prior to entering the hot rooms.

Of the many Electrical Medical Appliances at the
establishment, perhaps the most interesting is the diathermy
machine, which has such a varied range of uses and includes
the treatment of rheumatic joints, tissues, muscles, nerves,
etc. It is necessary here to convert the current from D.C. to
A.C. by means of a rotary convertor as the town supply is
230 volt D.C.
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As the name itself implies this treatment is that of
Thermo Penetration, and is used for conducting heat by means
of high frequency currents of great intensity to the affected
deep seated parts. This is done with electrodes of special
metal which are fastened by elastic strappings to allow for
the swelling of the limb which takes place during this treat­
ment. The oscillating electrons, in overcoming the resistance,
convert the electrical energy into heat and with careful and
proper application of the electrodes this reaches the affected
part. The sensation felt is one of pleasant warmth without
any electrical feeling. A current up to H-ampercs is given
with this treatment with limb and body affections. With the
condcnsor couch, which is covered with ebonite and connec­
tions so arranged that by switches the electric current can be
general and the whole body treated, or so divided that legs or
shoulders are treated alone.

For high frequency treatment an attachment is
connected to the diathermy machine. This treatment con­
sists of a current very similar to diathermy, consisting of a
high frequency current of somewhat lower oscillations, and is
conveyed to the patient cither by vacuum or brush electrodes.

A Universal Machine known as a Multo-Stat, which
is used for giving galvanic, faradic and sinusoidal currents, is
a machine transforming the main supply current to suitable
form for the giving of the above treatments, and consists of a
motor driving a dynamo, generating current at a much lower
voltage than that of the mains, and also form an attached
winding supplying alternating current for cautery and
sinusoidal treatments. The lower voltage current is used
for galvanism. As the secondary current supplied is by this
means, quite independant of the mains, it is known as an
as an earth-free machine and consequently there is no fear of
the patient receiving any serious shock.

In conjunction with this machine, an attachment known
as a metronome is used. This consists of a mechanical
device working a crossbar to whose opposite ends terminals
are fixed, which dip alternately into mercury cups placed
within the circuit. The intervals can be regulated and this
interrupted current, as it is called, is most useful in the
exercising of weak muscles and returning them to their
normal condition.

In treatment by Ionic Medication, drugs are introduced
into the body through the skin by means of a continuous
current.
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Pads of suitable thickness are soaked in the drug solu­
tion—or in the mineral water—which by the way is considered
very effective for the particular treatment—and placed upon
the effected part and plate electrodes of suitable size are
placed in the required position, to effectively introduce the
ions of the drug to any particular part.

When the current is turned on it should be done gradu­
ally, and soon the patient feels a tingling sensation over the
area effected by the pads.

A treatment known as the Schnee Four-Cell Bath is
usually given with a continuous current generated by the
machine just described, although Faradic current—either
continuous or interrupted—may also be given.

The patient in this case is seated, and four baths are so
arranged that a leg or arm is placed in each and an electrode
is placed in the bath also. Adjustable arm stands are fitted
for regulating the height for various patients. The current
is then conveyed from the machine to the electrodes. The
surface through which current passes being large, rather
strong currents may be passed with this treatment, as much
as 500 milliamperes being registered for the full Schnee
baths.

Radiant Heat and Light Baths. The appliances used
for this treatment are varied and consist of apparatus for
treatment of legs and shoulders and larger apparatus for the
body treatment, such as the- Upright Cabinet and the re­
clining bath.

In the latter the patient reclines upon a specially con­
structed wood rail couch inside a cabinet in which carbon
lamps placed within reflectors, raise the temperature of the
bath to that required, up to 200 degrees F. The lamps are so
wired that by switches outside the cabinet, the heat may be
regulated. With some types of this bath a regulating resist­
ance is fixed which gives a more effective control of the heat.
An advantage claimed with this bath is that the patient
breathes from the normal atmosphere even while the body is
surrounded with great heat. By conveying the luminous
heat rays to the body with this treatment, rheumatism, gout
and many other complaints are greatly benefited, and when
the Vichy bath treatment follows, as it invariably does, the
treatment is even more effective. As most of the other
radiant heat treatments are from an engineering point, greatly

s ’ 'similar in principle, there is no need to speak further of them.
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Open Arc Lamp. This apparatus, which supplies ultra
violet and heat rays, supplies the current through a resistance
down to about 60 volts and then to the carbons. The carbons
which contain Tungsten or other metal-core are placed in
opposite position to each other with ends of carbons touching,
and then the circuit is made. Then by means of a hand
controlled spring attachment the carbons are released to their
required distance from each other to form the actual arc.

The Mercury Vapour Lamp. This type of lamp,
which in our case is atmospheric type, owing to the reservoir
being empty and open to the atmosphere, is used as a general
tonic.

The current is passed through a resistance to the positive
and negative terminals on the lamp. It is advisable to use a
3-pin plug-in switch here to ensure that the polarity is not at
any time reversed. After passing through the negative
side, the current passes to a heating coil surrounding the
mercury within the quartz reservoir. In consequence of the
heating, the mercury flows to the positive side electrode,
contact is made and the arc is struck. This process usually
takes a minute to complete.

In dealing with this type of burner, it is advisable not to
touch the quartz itself with the hands as any slight grease
will react upon the efficiency of the rays.

With all these treatments in which electricity is used,
great precautions are taken to ensure that no liklihood of
shock is given to the patient. Our connections are carefully
examined and the whole flooring in the treatment rooms is
covered with wooden block floors and polished with wax, as a
precaution against “ earths.’*

Finally, most of you have no doubt taken the oppor­
tunity of visiting the establishment, and have seen most of
these machines and appliances that I have attempted to
describe. If there are any points of interest whereby a
closer inspection would be helpful, the necessary facilities are
available.

DISCUSSION.
The President thanked Mr. Palmer for his paper and

invited delegates to ask questions.
Mr. Nicholson (Southwark) : What degree of hardness is

your water at Leamington ? Whether you have any excessive
deposits caused from the water in the colorifiers and whether
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you have any special arrangement for overcoming this ?
What is the pressure of air which you arc passing through the
distributor and whether the test was taken with a low tem­
perature ? And whether you have tried the Sandor Foam with
that pressure ?

Mr. Hoare (Derby) : What extra baths does the speaker
think could be added to an establishment that already has
up-to-date swimming baths, wash baths, and Turkish baths,
so as to make it more up-to-date and without attempting to
compete in any way with Leamington—and without having to
make any structural alterations.

Mr. MacGibbon (Southampton) : Will he tell us if he
has ever had any complaints of bad gas in the heating room
and can tell us a new system of heating ?

Mr. Hollingworth (Blackpool) : Can the speaker give
us any idea as to the difference in cost of ordinary copper and
the Koro alloy ?

Mr. Fryatt (Bradford) : Whether their electricity is
from the town main and whether a three core or a two core
flex is used ?

Mr. Gough (Chelsea) : Will Mr. Palmer give away the
secret of the brilliant and clean sparkling appearance of the
water in the swimming baths ? I am sure he must have an
ample supply of blue bags. (Laughter.)

Mr. Clegg (Burnley) : Supposing in case of an accident
or death during electrical treatment, are you insured against
accidents ? Is it accidental death, or death from misadven­
ture, or what----- ?

Mr. Leist : Third party. (Laughter.)

Mr. Palmer in his replies said that the answers to
Mr. Nicholson's questions were as follows : The hardness in
the town’s water supply is 25 degrees and there is installed at
the Pump Room a softening plant by which the water is
softened to about 4 degrees hardness. At this degree of
hardness we had no trouble with deposits or scale.

In connection with the aeration bath can I give him total
pressure from the compressor ? The pressure given was about
35 lbs. per square inch. He also asked if we had used Sandor
Foam, and whether we had found it successful. We have
used it and found it successful, but its cost is rather prohibi­
tive. We had made up a similar foam and used that.
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In reply to Mr. Hoare : There is no reason why you
should not have such installations as diathermy, high fre­
quency, ultra violet ray, foam baths, needle sprays, and a few
other small apparatus. I do not think it would be advisable
to put in many of these types of treatments because most of
them are given in conjunction with mineral water treatment.

On the question of bad air in the Turkish baths. We
have had very few complaints regarding the condition of the
air in the Turkish bath, but we had trouble with a cracked
flue which was overcome, and now we get proper regulation
and no trouble is experienced.

Mr. Palmer stated that the cost of Koro Metal used for
conveying mineral waters was 11 |d. per lb., when ordinary
copper was 9d. per lb.

Three core flex is used and we obtain our current direct
from the main. The reply to Mr. Gough’s question is:
Efficient filtration. There is no other way. If I can help him
I shall be pleased to do so.

(End of Discussion.)

This ended the Afternoon Session and the President
adjourned Conference until 9.30 a.in.. Friday.

DELEGATES AT DINNER.
The Conference dinner was held at the Town Hall, on

Thursday evening, when the delegates and ladies spent a
most enjoyable time.

After the loyal toast, Mr. H. R. Austin proposed the
toast of " The Mayor and Corporation of Leamington.”
He said : The executive of our Association has entrusted me
with the responsible duty of proposing to you the toast of the
Mayor and Corporation of Leamington. I have had some
preparation for this speech, but I have felt for some little
time, and certainly during this meal, the responsibility which
attaches to it. I feel something like the lion that was put in
the arena and when he approached the Christian, the Christian
whispered into his ear and the lion, instead of eating him,
put his tail between his legs and slunk off. The Roman
emperor sent for the Christian and said : “ If you will tell
me what you said to the lion, you shall be set free. Well,
said the Christian, I told him there was a possibility after
him having had his meal that he might be called upon to make
a speech. (Laughter.) I have been told that an after-dinner
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speech should be like a bathing costume—sufficiently long
to cover the subject and sufficiently short to be interesting.
(Renewed laughter.) I am equally ignorant as to the length
of the speech which would adequately do justice to the toast
which I have to propose, but T do on behalf of your Asso­
ciation tender to the Mayor and Corporation our sincere and
hearty thanks for the invitation given to come to this delight­
ful town for our Conference. To a great extent, Mr. Mayor,
I understand that your success and prosperity depends upon
the amentities of your town. There is no doubt that your
beautiful town with its wonderful surroundings of historic
and national interest, situated here in the heart of England,
makes Leamington a place worthy to be visited by all.

I can understand why visitors who come here, derive
great benefit and a wealth of pleasure from their visit. Apart
from any other reasons for visiting Leamington, there is one
that has occurred to me this evening. If I were weighing
Spas, with Leamington in one hand, and all things being
equal, I would choose Leamington. I must pay tribute to
the delightful trio we have listened to during this dinner—
that would help me to decide. (Hear, hear.) I would go a
long way to hear such music. Then, I can assure you these
waters have a wonderful value. I am sure that they would
cure many complaints because I have tasted them for myself.
You can appreciate why everyone who has had toothache and
stands on the doorstep of the dentist, finds that the pain
vanishes immediately. I can assure you, now that I have
sampled your waters, that if I stood at the entrance of the
Bath Establishment any pain I had would immediately
disappear. (Loud laughter.)

Those who come to Leamington come as pilgrims. You
know the definition of a pilgrim ? Let me tell you. One of
H.M. Inspectors was at a school when the children were
reading and the word ” pilgrim ” came in. A little girl was
asked what a pilgrim was. She said that it was a man who
went from place to place. “ Well,” I go from place to place,
but I am not a pilgrim,” said the Inspector. ” No,” said the
little girl. “ A pilgrim is a good man.” (Laughter.) These
people who come to Leamington come as pilgrims do, I am
sure, benefit in every way, but I do not think that it is entirely
due to tlie waters. A lot must be due to the situation of your
town ; one comes away from home and is relieved from
business cares and in the same way that pilgrims in the past
received great benefit from their travels, so do we. Pilgrims,
are I understand, what we should call nowadays hikers.
The greater number of members of our Association who have
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attended this Conference have been to see your baths. I
think T can say on their behalf, everyone admired and appre­
ciated the amount of work that the Mayor and Councillors of
this Borough must have done to make such a fine establish­
ment. We recognise, also, the work of Mr. Leist, in assisting
in the arrangements of this Conference. Some of my
colleagues, notably the Secretary and Treasurer have had
interviews with him, and I say for the other members, the
greater number of whom met him to-day, that we have seen
enough of him to be able to be sure that he is a very valuable
officer of your Corporation. (Hear, hear.)

The toast was duly honoured and the Mayor of Learn
ington (Councillor Edmund Jones) in replying said : My
first duty is to thank the proposer of this toast for the happy
things he has said, and for the pleasing way you have re­
ceived it. He has said a good deal about Leamington that I
think is true, and so there is little left for me to add. You
have all heard about the beauty of Leamington before, no
doubt, and now you have seen it for yourselves. Now, about
the baths. The medical baths are up-to-date. The swim­
ming baths arc large, although the building is somewhat old.
You will be pleased to hear that we now have for the first
time mixed bathing in Leamington. (Hear, hear.) Because
we have not had it before you can say that we are behind the
times, but you know—far better than I do—it is not the
easiest thing in the world to convert an old fashioned bath
for mixed bathing. You cannot turn a bath like that into a
modern bath without enormous expense. One of the things
I would like to see myself is the swimming baths brought
up-to-date. It is surprising the number of your delegates
who come from Lancashire and Yorkshire and from places
that I know so well. I suppose there are so many from the
the North of England because there you have a dense popula­
tion, and they are very keen on swimming, although I do not
think that they are any less keen here. I do not think that
there is anything more I can say—all the wind has been
taken from my sails and I feel like the Christian in the lion’s
den. I hope you have had a pleasant time and that you will
take back happy recollections of Leamington and come
again, if not as a body—spend your holidays here and vjsjt
the charming old places that arc within a ten miles radius.
(Applause.)

Councillor A. D. Drake (Wimbledon) : Proposed the
toast, “ Success to the Association.” In the course of his
remarks he said : I have been entrusted to this most im­
portant toast, but after such a dinner, one experiences
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difficulty in rising to the heights necessary for this toast..
I feel that the Association needs no pushing from me. I
must confess, that I feel very much like one of the little girls
at the village school who was asked to draw what she would
like to be in life. After a time the papers were gathered
together, but one little girl still had a blank sheet and the
teacher said : " Well, my dear, what do you want to be ? ”
" I want to be married,” said the little girl, ” And I don’t
know how to draw it.”

I think that this Association has achieved something
that is rather remarkable, remembering that this is only its
ninth birthday, one must admit that it has made wonderful
progress, which is due, I think, to those who are behind this
Association. For nine years they have done fine work and
given it support. The chief feature in helping this Associa­
tion on its way to success has been the work done by its
Presidents. During its short life they have put in remarkable
service and handled difficult situations with great tact. I
have had the pleasure of sitting under several of the Presidents
and without exception they have realised their responsibility,
and realising that responsibility they have conducted the
affairs of the Association in a highly satisfactory manner.
The Association has my very best wishes for every possible
success.

After the toast was honoured, Mr. A. Teasdale replied.
He said : It is my pleasant duty to reply on behalf of the
National Association of Bath Superintendents—to the toast
you have so kindly received, and which was given in such an
able manner by Councillor Drake. I can only hope, ladies
and gentlemen, that the things he has said about our Associa­
tion will be as true in the future. I should like to say that
our Association was formed in 1921 and we then had a mem­
bership of 37—in 1931 we were incorporated and at the
present time we have a membership of 243. (Hear, hear.)
I think that we can claim that we have maintained the
motto we started with—“ Progress." The objects of our
Association are to improve the status of bath superintendents
and I claim that we have done that in no half-hearted manner.
At the present time, bath superintendents are looked upon
with- much more favour than they were a few years ago—and
credit is due to our Association for bringing us the status that
we enjoy at the present time. I should like to point out to
municipalities that we have an Advisory Committee which is
always prepared to give advice and practical help in regard to
the construction, equipment, and administration of public
baths. That advice and experience is given by men who- 



have given years of service in connection with public baths-
During the last few years, we have invited the ladies to our
Conferences, and they have been more successful than ever.
At our National Conference there is no doubt that the infor­
mation which is available to our members is of immense value
to them ; this applies not only during the Conference, but
when the Conference is over. Superintendents can talk,
together with one another and the information which is
imparted from one Superintendent to another can be utilised
to the benefit of the municipalities concerned. On behalf of
the Council I should like to state that this Conference is a
golden opportunity for the younger members. We want
the younger members to bring forward their ideas by giving
papers at the Conference, and I am sure I am speaking on
behalf of the Council and President when I say they will be
pleased to be inundated with your papers for the next Con­
ference. It has been said that our profession is only a young
one. I do not agree with that statement, because we can
trace our history back over two thousand years. What other
profession in the Corporation can go back as far as that ?
Is there one ? I do not think so, we are the oldest and not the
youngest.

Mr. Teasdale then went on to quote an extract from
the “ Radio Times,” February 3rd, 1933, which read:
” Queen Elizabeth had a dress for every day of the year,”’
but only took a bath once every three months. Her doctors
boasted of this fastidiousness. " The Queen,” they said :
" Takest a bath once every three months, whether her person
needed or no.” James I. never had a bath, or even washed—
for fear of injuring his complexion. To make up for this he
occasionally dipped the tip of his fingers into rose water.

Mr. Teasdale went on to say that London had not a
single private bathroom in 1800, and when the Lord Mayor
in 1812 asked for a shower bath his request was turned down
sharply on the grounds that ” the need for same has not been
heretofore complained of.” The first bathroom in a private
house in the United States was installed in 1842 and was
violently denounced by doctors, because the indulgence is
invited would cause rheumatic fevers, inflammation of the
lungs and all kinds of diseases.

In conclusion, Mr. Teasdale expressed appreciation to*
all those people who were interested in the work of the Asso­
ciation. " I feel sure/’ he said : “ Each member has enjoyed
his stay and will return to his own part of the country with.
pleasant recollections of the 1933 Conference.”
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The toast of the “ Ladies and Visitors,” was proposed by
Mr. J. Finlay, who said that now the recreational part of the
Conferences were graced with the presence of ladies, they had
added to its pleasures. He hoped that the ladies had enjoyed
themselves, and would take away many pleasant memories of
their visit to Leamington.

Mrs. W. E. Fretwell replied on behalf of the ladies
and expressed appreciation for what had been said and wished
the Association every success.

The toast of the President of the Association was proposed
by Mr. J. Wolfe, who said : It is with great pleasure that I
give you this toast. We all appreciate the qualities of our
President and we look up to him with pleasure and with
pride, because I can assure you he is one of the best Presidents
we have had. (Applause.)

The President in his reply said : I feel that I have to
thank everyone of you for the kind manner you have received
this toast. When I was appointed to this position I looked
into the future with a certain amount of fear and trepidation,
because when I looked back on what our past Presidents,
Secretaries, and Treasurers had done, I realised the responsi­
bilities that rested upon the shoulders of the President, and
what I should have to do to be able to succeed as well as my
predecessors had succeeded. I do thank you, took, for your
kindness and sympathy extended to me through Mrs. Read
being unable to be at the reception, and I must thank my
Chairman’s wife, Mrs. Cummings, for deputising at the
reception this evening. Mrs. Cummings has asked me to
extend to you her cordial thanks for the beautiful bouquet
you so kindly gave her.

It is impossible for any President to carry on his work
unless he has the whole hearted co-operation of other members
of the Association, and to arrange a Conference entails a vast
amount of work. Somebody has had to do the sowing, and
we are doing the reaping. In this direction, I must refer to
the excellent work which our worthy Secretary, Mr. Shutt
has done. (Hear, hear.)

Now, as to our Treasurer, Mr. Sutton : At the present
time our financial position is very satisfactory, and this is
largely due to the work which Mr. Sutton has done in
managing the financial affairs of the Association. Mr.
Sutton has given his time ungrudgingly and the tribute
that is paid by our auditors to his excellent work in keeping
the accounts of the Association, speaks for itself.

60



What can I say about our past Presidents ? As President,.
I have to look to them for help ; they have been through the
chair and I shall want their advice and co-operation, which
I am sure they will be pleased to give. In conclusion, I must
thank every member of the Association ; members have come
from all parts of the country to this Conference at their own
expense and given their money, time and services.

I must thank our friend, Mr. Mogg, Assistant Hon.
Secretary, for his services in that capacity and for the able
way he has carried out his duties as toastmaster. I thank
you for your kind remarks and trust that you will have an
enjoyable and pleasant evening.

The Dinner was followed by a Dance, at which the dele­
gates had a most enjoyable time. The thanks of the Associa­
tion are due to Mr. Latham for his services as M.C., as
under his direction the Dance was particularly enjoyable-
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SECOND DAY’S SESSION
Held in the Town Hall, Leamington Spa,

Friday, 5th May, 1933.
The President opened the Session and called on Mr.

Whiteley to give his paper.
FILTRATION PLANT FOR SWIMMING
BATHS. A GENERAL SURVEY.

Paper read by
Mr. C. W. Whiteley, M.I.Mar.E.

Brief History.
Swimming Baths have been in use from time immemorial.

The earliest swimming bath known was the Piscina Publica
near the Circus Maximus, which, according to history, was
built somewhere about 300 b.c., and obtained its water
supply from the Appian Aqueduct.

The earliest in Britain was apparently the famous build­
ing in Bath, the restored ruins of which can still be seen.
Its pool measured 83 ft. by 40 ft. It is still water-tight,
and still fed by the same water supply as in the time of the
Ancient Romans.

This powerful and hardy race constructed swimming
baths in all their conquered lands, and these baths formed an
important factor in maintaining the health and morale of the
Invaders. Even in those far-off days the Romans were not
unmindful of pure water for their very popular baths, and we
find that, wherever it was possible, a bath would be con­
structed where it could be supplied by a spring of pure water ;
they were, therefore, the real pioneers of the public swimming
bath as we know it to-day.

The earliest filtration plant to be installed in conformity
with modern practice was, so far as I can ascertain, a system
tried out at Bury, and, I believe, also at Manchester, in 1905.
From this time onward steady progress has been made,
until at the present time the great majority of public baths
throughout Britain have swimming baths in which the water
is now continually filtered, aerated, and chlorinated, and
brought up to the standard and purity of drinking water.
Preliminary Remarks.

The immense benefit of swimming baths to the com­
munity is beyond question, but he would be a foolish person
who would shut his eyes to the dangers that are connected 
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with them. The risk of swimming bath water becoming
seriously polluted is apparent, when one considers the rela­
tively small body of water employed continuously with a
filtration plant as compared with the vast number of bathers
using our modern baths. Solicitude for the health of the
bathing community is assuming increasing importance, and
there is a growing demand that the water in public baths
shall be maintained at a very high standard of purity.

Bathers require to be satisfied that the water shall be
continuously in a hygienic condition, and if they are to be
encouraged to use the baths they must be secured against the
dangers which have lurked in them for so long in the past.
At the same time bathers must be educated to realise their
own responsibilities in this connection and be taught to
welcome advice on this matter rather than resent it, as they
have hitherto been accustomed to do.

Much has been done by publicity on the part of our
Association, by Education Authorities, and the Baths Super­
intendents, in creating a knowledge of proper sanitary
conduct, and a sense of personal responsibility for the con­
dition of the bath water, for instance, by stressing the need
for the preliminary foot and shower bath ; the danger from
expectorating into the water, and other abuses of amenities.

It is realty amazing that there is still such a large number
of persons who regard the swimming bath as a cleansing
agent ; this ignorance and lack of thought are the causes of
much preventable pollution of swimming bath water. The
use of foot and shower baths should be insisted on, and any
opposition on the part of the bathers must be overcome by
educating such people to the idea that a swimming bath is not
the place for cleaning the person, but a kind of gymnasium
which has to be shared by many as a means of healthy recrea­
tion. Spitting and clearing out the nasal passages into the
water are most objectionable habits, and should be stopped,
because if the offender should be suffering from any affection
of the respiratory organs, or other internal passages, the
germs are immediately conveyed to the water, and passed on
to the next bather who comes along. The aim should be
to maintain the water up to the same standard as that which
is required for drinking water, and those responsible for
public baths should insist on regular bacteriological tests to
determine the efficiency of the working of the particular
system adopted for purification of swimming bath water.

A Baths Superintendent cannot be expected to be a
doctor or a chemist ; it should, therefore, be made a part of
the medical officer’s duty to prepare, at regular intervals, 
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cultures from samples of water taken from each swimming
bath in his district to determine the bacteria count. These
regular tests are already being carried out in certain districts,
and they have proved invaluable to the Baths Superintendent
in assisting him to so regulate his chemical treatment as to
ensure pure water in the bath.

Fortunately, the continuous and careful treatment to
which the water in modern baths is being subjected has
considerably modified the dangers to bathers, but enough has
been said in these remarks to indicate the risks which are
incurred if the water in the bath is not kept under proper
control.

The mechanical filtration of swimming bath water is
fast coming into its own, and one authority after another has
installed, or is considering the installation of, filtration plants
for their covered and open-air baths.

The cycle of operations surveyed—with some sugges­
tions.

There are several systems of filtration now in use. They
are all much of a muchness, the main requirement being the
time occnpied in passing a certain quantity of water through
the filter beds. The four-hour turnover is undoubtedly
sufficient for normal bathing periods, but is quite inadequate
for peak load bathing, therefore I think the cost of, say, one
extra filter with motors, pumps, and piping of a larger size
would be amply justified in the long run.

When a plant is installed, no matter whether it is a
filtration plant, boiler plant, heating plant, or electrical
plant, it should, without doubt, be capable of dealing with
peak loads.

The Ministry of Health now advocate a four-hourly
turnover—it previously being six hourly—longer, of course,
for open-air baths.

The usual practice is for the water to be drawn from the
deep end of the bath, then passed through the strainer boxes,
which intercept any coarse material, such as wool, cotton,
buttons, buckles, studs, or anything of a larger nature than,
say, a very small pea. This straining is a necessity, firstly to
prevent any foreign substance fouling the impeller blades of
the pump, which would probably have the effect of tearing
the blades to pieces, and secondly to keep the filter beds in a
condition to deal only with microscopic matter.

The water is now drawn to the pumps ; these may be
either the centrifugal or plunger types, the object being, in 
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both cases, to force or draw the water through the filter beds.
Filter beds arc constructed in various ways by the filtration
engineers, but practically all are common, in that the top
layer is cither fine sand or quartz.

As filter beds arc the most important part of the whole
system, it will not be out of place to deal as fully as possible
with their construction.

It is quite immaterial whether the filter shells are round
or rectangular, although, for obvious reasons, they are
whenever possible, made circular, it being a well known
engineering fact that a cylindrical vessel stays itself, that is,
there is no need for internal stays or ribs to increase the
strength of the shell ; and secondly, it is quite obvious that
all corners should be dispensed with from the standpoint of
efficient internal cleaning. The diameters of these shells are
usually from 6 to 8 ft., and the depth about 5 ft. The drums
or tanks have on the bottom a system of collecting pipes or
sparge pipes ; some a system of nozzles ; these are the outlets
for the filtered water and are led into a common junction or
pipe at the bottom of the filter. These collecting pipes or
nozzles also serve another very important purpose, namely,
in connection with cleaning the filter beds when they become
fouled.

Building up from these are various sized filtering
media ; in some cases, as before stated, of quartz, in others of
granite chippings or pebbles ; or they may be a combination
of the three, and completed by a deep top layer of fine sand or
quartz. Whatever medium is employed, the main object is
to retain all microscopic matter.

Various filtration engineers have their own theories on
this subject. Some systems are, no doubt, better than others,
but I am of the opinion that the finer the media, the better
will be the results. I cannot understand why some filters
employ such an amount of very large material for the bottom
layer ; it cannot possibly serve any useful purpose, and it
takes up valuable space which could be better employed.

Assuming the filters to be now filled with the necessary
amount of media, they would still be quite useless in this
condition for the duty which is required of them, and it can
be safely said that if they were run on a bath for 48 hours,
the water, at the end of that period, would show very little,
if any, change. As time went on, a film would be slowly
formed by the suspended material; this would, of course, be
quite hopeless, owing to the length of time which would be
involved.
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The method now employed is to create an artificial film
immediately the filters are cleaned. This is accomplished by
the use of alum or alumino-fcrric, and the use of soda, if
required. These chemicals are fed into the system in their
correct proportions either by means of the Venturi 1 ube, or by
small feed pumps ; a flocculent precipitate is immediately
created, which forms a film or mat on the surface of the sand
and so arrests the passage of the suspended particles, and
allows the filters to discharge clear water. The chemicals also
remove colours from the water, caused by the dye from
costumes, or arising from the use of peaty water.

The cleaning of the filter beds is usually done by air
agitation, but there are other methods, such as rotating
rakes, rocking the filter backwards and forwards on its axis,
and the use of water pressure only. The object is the same in
each case, however, and that is to effectively clean the whole
of the filtering media, so that the accumulated impurities
eventually arrive at the top of the beds, and are run to waste
with the help of a reverse flow of water.

Fitted on the filter shells arc gauges to indicate when the
beds are becoming congested, also to indicate when the beds
have been efficiently cleaned. The usual practice is to allow
an increased pressure on the gauge in connection with the
top of the filter of about 10 lbs. per square inch over the
gauge in connection with the bottom. This increase of
pressure is a sure proof of the congestion of the filter beds.
When cleaning has been completed, these gauges should
almost correspond or, to be more precise, the bottom gauge
should show a slight increase of about 1| lbs. per square
inch, owing to the head of water.

The water having passed through the beds, which have
been treated with the coagulating material, passes out at the
bottom of the filters to the aerater.

The aerater can be constructed in various ways, suffice
it to say that it is a cylindrical vessel, or shell, fitted with an
arrangement inside to break up the water so as to absorb the
air which is supplied by the air compressor. Much more air
is supplied than can be taken up by the water, therefore a
vent pipe should be fitted to pass off the surplus.

It is also a most important necessity to have a filter or
oil separator fitted before the air reaches the aerator, other­
wise the possibility is that the water will be charged with oil,
and rendered totally unfit for bathers. This, of course, does
not apply to the open air type of aerator, of which there are
several in use. The effect of aeration can best be seen in a
glass which is filled from a soda water syphon.
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Aeration is most important ; it is a natural method of
purification ; it gives to the water a sparkling effect, and
provides a freshness of feeling which it is hard to describe.

Chlorination is the next important part of the system.
This may be done either before or after the water leaves the
aerator. I think probably the correct place to do this is
before filtration and after aeration. The reason I say this is
that I think it would be of benefit to the filter beds. I think
perhaps the designers of the various plants would agree with
this if they were present when the filters are being cleaned.
When speaking of chlorination, I refer, of course, to the use
of chlorine gas ; but it may be done by other methods, such as
the use of the various liquids and powders which are on the
market. These are, no doubt, quite reliable, providing the
dosage is regulated to give a constant feed during the whole
time the bath is in use. The Ministry of Health, I believe,
advise that the free chlorine actually present in the water
should be not less than 0-2, and not more than 0-5 parts per
million of water. I maintain that 0-5 parts is too large.
When the water contains this amount it can be smelt strongly
in the bath, and I have had several complaints from bathers
of smarting eyes. I find the ideal is 0-3 ; with this solution in
use there are no complaints and, on tests by the Clinical
Research Association, the water in our baths has been very
favourably reported upon.

The chloramine treatment is, no doubt, even better than
the chlorine treatment. This re-agent is formed by admixture
of chlorine gas with ammonia in the bath water. The chlorine
after conversion into chloramine is in a form which prevents
it being absorbed by the oxidiseable organic matter and
chemical constituents of the water. By the use of a small
dose of chlorine gas which is converted into chloramine it is
possible to ensure that, at all times of the day, the whole
contents of the bath are sterile. The use of chloramine
ensures that bathing will be carried out under the most ideal
conditions.

Plain chlorination will prevent the growth of algae, but
the dose required would be heavy, and there would be con­
siderable risk of causing discomfort to the bathers ; whereas
the maximum dose with controlled chloramine treatment is
considerably less, and the danger of over-dosing is consider­
ably reduced.

Whilst on the subject of chlorination, there is one thing
to which I would like to draw attention. I think it is very
advisable to place the chlorine gas plant in a position in the
open air, out of the way of the public, and suitably covered 
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to protect against the weather. If any gas escapes from
this plant it plays havoc with electrical gear. I have recently
seen fuse boxes so badly attacked that it almost caused a
fire, besides damage to the springs on the brush lifting gear
of motors, and pitting of commutator rings. I hope the
filtration engineers present will take this hint.

The majority of heaters in connection with filtration
plants are quite satisfactory ; they arc usually of the multi­
tubular or coil type, the steam for heating being either live or
exhaust ; the venturi tube may also be used here for direct
contact heating, and it is the most economical, as all the heat
units go into the water.

I consider a water meter on the return line a very useful
unit. It is most interesting to follow the graph for 24 hours
running By the installation of a meter on our plant we
discovered that the quantity of water passed was 5,000
gallons per hour more than guaranteed by the filtration
engineers. The type of meter fitted at Wimbledon Baths can
be locked and, therefore, cannot be tampered with, and if,
for anj7 reason the plant is stopped during the night, it is
shown on the graph exactly at the time the plant is shut down.
Further, when the filters are becoming congested the drop
can be seen in gallons per hour.

Having now arrived at the return inlets, perhaps a word
on these will not be out of place. When our new Bath was
being built, I submitted to my Committee a system of return
inlets of my own design. I wished to do two things ; firstly,
to aerate and chlorinate the water in every possible part at
the same time ; and, secondly, to cause a sweeping action on
the bottom of the bath from the shallow end to the deep end,
in order to keep the bottom clear of the usual sediment, which
gives such a bad appearance to an otherwise perfect bath of
water. The arrangement, then, was to fit three outlets at the
shallow end, one foot from the water surface ; on the sides of
the bath, and right at the bottom, were fitted eight more
inlets—that is, four at each side, at equal distances, each
nozzle being directed towards the main outlet at the deep
end. Each of the inlets is controlled by valves on the bath
surround. The usual practice is to run with three at the
shallow end half open ; the eight on the sides each about a
quarter open. The effect of this arrangement is remarkable.
It is only necessary to use a brush in this bath about once in
every two days of heavy bathing. What little sediment there
is, is brushed into the streams of the nozzles, and the job is
done. I have demonstrated this system to many Superin­
tendents and Surveyors, and all have agreed that it is the best
device for return inlets that they have yet seen.
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In conclusion, it will be noticed that I have avoided, as
far as possible, technicalities ; comparative costs of filtered
and non-filtered baths ; chemical compositions, etc. From
the point of view of filtered and non-filtered baths, I do
not think there can be any comparison.

The old method of running swimming pools reminds me
of the boy who was asked the question : “ What is water ? ”
and promptly answered : “ The stuff that goes black when
you put your hands into it.” Does that not recall a picture
of the old swimming pools ?

On the first day perhaps some 300 or 400 people soak in
the water, on an average of, perhaps, twenty minutes each,
and then the water stands stagnating for the night. Next
day probably another 300 soak and struggle in the same
water, which, of course, gets thicker and cloudier. Then
another night of silent quiet development of bacteria and
trouble, and the second-class bather has the privilege of using
this water. Luckily, the darkness of the water hides the
mysteries which have accumulated during the run of the
bath. But the danger is appalling, and should make all the
swimming world rejoice that the Filtration and Purification
System has replaced the old system. There is nothing to be
said in favour of the non-filtration method, on the contrary,
there is everything to be said against it, and with the growth
of interest in, and concern for, the public health, Filtration
Plants such as are outlined in this paper will be insisted upon.

DISCUSSION...
Mr. Whiteley : Mr. Austin refers to running of plant

during the night. It is correct to say that we do so, but this
is during peak load periods only. The existing plant is
inadequate for dealing with the heavy summer loads, but is
ample for the remainder of the year.

Mr. Ramsbottom (Newcastle, Staffs) : Would it not be
beneficial to have a greater chlorine content in the shallow
end of the bath where most bathers congregate.

Mr. Whiteley : I am very doubtful if any advantage
would result. I think uniformity in chlorination best.

Mr. Brownley (Hampstead) : Has Mr. Whiteley found
any means of making particles of wool from custumes sink.

Mr. Whiteley : I have not had any personal experience
of difficulty with floating wool.
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Mr. Taylor (Sunderland) : Does not Mr. Whiteley
think that the larger media in the filters is placed there for the
purpose of preventing the nozzles becoming clogged.

Mr. Whiteley : I do not think so. I fail to see that it
fulfills any useful purpose.

Mr. Stapleton (Hackney) : Will Mr. Whiteley give us
his opinion as to the relative efficiencies of rotary and plunger
type compressors ? Does he recommend aeration before or
after filtration ?

Mr. Whiteley : I consider the rotarj' type compressor
most suitable and prefer aeration to take place after filtration.

Mr. Sinclair (Doncaster) : Does the author know of
any testing set for determining the ammonia content when
using chloramine treatment, and has he had any experience
in ultra violet ray sterilization of water ?

Mr. Whiteley : There are certainly dangers existing of
over ammoniating in forming chloramine. I have found
that between a third and a fourth ammoniated chlorine has
been effective. Excess of ammonia can be detected by using
the ortho-tolidene colometric test. An excess of ammonia
results in a nitrite showing in the water. The nitrite will
show the same colour reaction as chlorine, but to make sure
that the colour is due to ammonia take a tablet of sodium
sulphide and drop it in the water. If the colour disappears
the ammonia content is not excessive, but if the colour per­
sists it is a sign that too much ammonia is present. I have no
information as to ultra violet ray treatment of water.

Mr. Ward (Stockport) : Why have the inlets at the side-
of the bath.

Mr. Whiteley : I think the question is fully answered in
the paper.

Mr. Tilton (Redhill) : Does the author think one outlet
sufficient.

Mr. Whiteley : No I do not. I should have as many
as possible

Mr. Goodchild (Fulham) : Does Mr. Whiteley consider
it good practice to instal two filters, one above the other ?

Mr. Whiteley : No I do not consider that a suitable
arrangement. In the first place cleaning and repairs would
be extremely difficult and secondly owing to different pres­
sures existing one filter would be doing more work than the
other.

70



Mr. Evenett (Dagenham) : Will Mr. Whiteley tell how
he would deal with algae growing on sides and bottom of the
bath ?

Mr. Whiteley : The best way to deal with this is to
empty the bath and sprinkle chloride of lime on the bottom
and sides and scrub with a stiff brush. This will remove the
growth entirely. The lime could be sprinkled over the
surface of the bath when the bath was not in use and after
about nine hours start the filter plant running. This method
is also very effective, and I should recommend that you use
about 301b. of lime. I would not recommend the use of
copper sulphate.

Mr. Rothwell (Salford) : What effect on the purifica­
tion of the bath would more inlets have, especially at the
shallow end.

Mr. Whiteley : I think that this question also has been
fully answered in the paper.

Mr. Smith (Shoreditch) : Is it advisable to use bath water
for washing out the filters or does the author prefer to use
new water for that purpose.

Mr. Whiteley : We always use bath water and make up
the loss by adding new water for that purpose.

Councillor Cummings (Greenwich) : Has the author of
the paper had experience of the chemicals used damaging the
floors. For instance has he found that the chlorine attacks
terrazzo.

Mr. Whiteley : No doubt the chemicalized water does
attack certain building materials. The best building
material to resist this I have found to be glazed ribbed tiles.

This ended the discussion on Mr. Whiteley’s paper
and the President then asked Mr. Gerrard to present his
paper.
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“SOME NOTES ON BATH WATER
FILTRATION, WITH SPECIAL REF­

ERENCE TO THE IMPORTANCE OF
THE HYDROGEN-ION CONCENTRA­
TION (P. H. VALUES) ”

Paper read by

Mr. J. GERRARD.

Introduction.
The treatment of swimming bath water may be looked

upon as a chemical process, equally with the more obvious
chemical manufacturing and refining processes. No matter
what mechanical and automatic means are used, the process
is also a chemical one. The bath water is the material and
the process is one of refining, clarifying and purifying.

Water has been referred to as a solvent par excellence,
and the problem is to remove from the bath water, highly
objectionable matter, usually present in very minute amounts.
This objectionable matter obtains access to the bath water
in various ways, and is also variable in composition and
intensity.

In the first place the standard of water supplied to baths
is by no means constant, the standard varies considerably
in different districts. Secondly, the degree of pollution
varies in the swimming bath. Several factors may act in
this respect, as design of bath, size and efficiency of filtration
plant, rush hours, temperature of bath water, or the influence
of sunlight. It is no exaggeration to state that each swim­
ming bath has its own individual problem, which needs to be
considered to obtain satisfactory results.

Filtration.
In the purification of bath water, the problem is to

eliminate the impurities in the form of suspended matter of
mineral or organic origin, and objectionable micro-organisms.
The main thing, of course, is to prevent pollution as much as
possible, and the design of the swimming bath is a big factor
in this respect The majority of swimming baths in this
country are so laid out that the bath side is used by bathers
and spectators alike. Thus, a large amount of dirt is carried 
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to and deposited on, the bath side by the boots of the in­
coming people. This dirt is picked up by the bare feet of the
other bathers, whilst passing to and fro on the bath side
and then carried into the water.

In baths of modern design, some provision is made for
the bath surround to be reserved for the people who are
actually bathing, and this docs much to reduce the con­
tamination of the water. The provision of cleansing rooms
for use of bathers before bathing is a necessity, and every
bather should use same, regardless as to the length of time
that has elapsed, since the previous bath. School children
attending as organised classes, should be instructed both at
school and at the swimming bath to use the cleansing facilities
and also the necessary procedure of cleansing the nose,
throat, and other passages, before bathing.

Bathers should be warned against using cheap bathing
costumes. It is remarkable the amount of water that can be
discoloured by the loose dye in one single costume. The
impurities that do get into the water require eliminating and
these are removed by the process of Filtration. The con­
struction and equipment of filtration plants, and descriptions
of the working of such plants, has been admirably dealt with
in previous papers, it is my desire, therefore, to deal specially
with the actual filtration phenomena. Simple filtration has
its limitations, and colouring matter, which may be due to
dissolved vegetable matter initially present in the water, or
from dyes out of the bathing costumes, cannot be arrested and
removed by sand-filters only. The process is more elaborate
than a mere straining through the bed of sand at a rate, say,
of about 200 gallons per hour per square foot of filter area.

Under such simple conditions, the colouring matter and
the finely suspended matter would be filter passing and would
return to the swimming bath. The aim, therefore, is to make
the small particles in suspension or pseudo-solution in the
water big enough—i.e. to collect the minute particles into
masses of a size that will be retained on the filter bed. By
treatment with suitable reagents, added in correct propor­
tions, the finely suspended matter in the water is coagulated
or formed into clots, and in this condition it is suitable for
retention on the filter-bed.

The alum salt, aluminium sulphate or aluminoferric, is
■generally used for this purpose. It is harmless and under
suitable conditions posseses great absorbing power, when the
alum " floc ” is precipitated out from the alum salt, by
reaction with alkalies.

73



Adsorption.

It may be postulated that the surface molecules of
solids tend to attract other molecules to them. Gases tend
to condense to the extent of a molecule layer on solid sur­
faces. This phenomenon is called absorption and is a purely
surface effect, which must not be confused with absorption.
This surface effect is generally negligible when dealing with
ordinary surfaces such as those of containing vessels, but when
a solid is finely divided, the specific surface (i.e., the area
per gram) becomes enormously great, and a molecule layer-
adsorbed material on this large surface becomes of great
importance. The remarkable effect of subdivision on the
specific surface may be shown in the following way :—

A cube of l.c.m. side, has area 6 square cms.
. * . ratio surface = 6

volume

After sub-division into cubes of l.m.m. side, the ratio 60
and so on. When the size of the particles are the order of
colloidal particles (10-5 to IO-6 c.m.), then the surface area per
gram of the substance may be several million square cms.,
and this enormous surface is available for taking part in the
adsorption process.

Thus the important results from a practical point of view
is, that substances brought into contact with colloidal
solutions tend to become adsorbed on the surface of the
colloidal particles hnn mass together, so fulfilling our require­
ments of making the foreign particles big enough to be
retained on the filter bed.

Formation of Alum Floc.

The alum salt, aluminium sulphate, A 12 (S.O.4)3, reacts
with the alkalies usually found in most natural waters, and.
aluminium hydroxide, A1(OH).} is precipitated from the
alum salt as a greyish-white gelatinous “ floc.” This alum
floc, owing to its colloidal character possesses great adsorbing
power, so assisting in the coagulation of the impurities, and
under suitable conditions, forming a gelatinous film on the
filter-bed. This film is practically impervious to impuritics-
in pseudo-solution, and to bacteria and other micro­
organisms ; also colouring matter that is normally filter­
passing.
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Alkalinity.
This alum floc is formed to a more or less extent in water,.

but the formation is most effective when the water is in a
particular state of alkilnity.

The natural alkalinity of many town waters is sufficient
to allow for this floc formation. As previously mentioned,
water is a solvent par excellence, and as practically all known
substances are sohiable to a slight extent in water, the
chemical composition of natural waters varies considerably.
Some town waters contain a fair amount of alkaline car­
bonates, giving the water the temporary hardness. Other
supplies collected from moorland gathering grounds are
distinctly acid, due to the presence of organic acids of vege­
table origin.

In bath water filtration the repetition of the process of
producing the alum floc, uses up any natural alkalinity
present, and acidifies the water, unless the make-up water is
sufficiently alkaline to counteract this tendency. Waters
that can be designated as “ hard ” contains a fair amount of
available alkalinity and little or no alkaline addition is
required. In dealing with “ soft ” waters, however, there
is insufficient available alkalinity present to cause the neces­
sary reaction, and the addition of an alkali as lime or soda,
becomes nccessar}' to insure complete decomposition of the
alum salt. Thus a constant degree of alkalinity is required
for the maintenance of the filter-media, and regular tests
are necessary to control the reagents for maximum floc
formation.

Ionisation of Water (PH Values).
Water has been variously described as " The stuff they

put under bridges,” or to take the schoolboy’s definition.
” Water is that which turns black, when you put your hands
in it.” The Greek philosophers of old regarded water as one
of the four elements. Its abundance and usefulness make it
very important in the general scheme of things, and at
first it does seem a simple substance. We now know that
water is composed of two colourless, tasteless, and odourless
gases known as hydrogen and oxygen, and that two volumes
of the former will combine with one volume of the latter,
under suitable conditions, to form pure water. To deal
more intimately, two atoms of hydrogen combine with one
atom of oxygen to form one molecule of water. In the
pure state it has neither taste nor smell and in small quantities- 
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it is colourless, but when viewed in bulk as seen in the swim­
ming pond, it has a greenish-blue colour. The two gases
named can be made to unite by simply igniting a mixture of
gases with a flame or electric spark. We do not need to go
to that trouble, however, as the local authorities usually
provide us with a generous supply “ on tap.” Thus we may
consider water as being made up of innumerable small

bits ” or molecules, such molecules consisting of a com­
bination of atoms of the form H„O. In the make up of
water, however, some of the atoms remain uncombined. It
can be shown that a very small number of molecules become
broken up into hydrogen atoms which are charged with
positive electricity and into O.H., or hydroxyl groups
which have a negative charge of electricity ; these electri­
cally charged uncombined atoms or groups of atoms are
known as ” ions.” Although these ions are present in
very small quantities, they are, nevcr-the less, of great
importance, as the presence of hydrogen ions give rise
to the condition known as acidity, whilst the hydroxyl,
or O.H. — ions, are responsible for the condition of
alkalinity. That is to say the characteristic alkaline
reaction depends upon the presence of hydroxyl-ions, and
the acid reaction depends upon the presence of hydro­
gen-ions, thus, when the number of hydroxjfl, orO.H.-ions,
predominate, the liquid is alkaline, and conversely, when
the hydrogen, or H.-i-ions, are in excess the liquid is acid.
When the H + and O.H.-ions are equal, there is no reaction,
and the acid tendency being balanced by the alkaline ten­
dency, and this condition is " neutral.”

Thus it is evident that acid and alkaline solutions differ,
in the degree by which one of the ions of water predominates
over the other, and that a measurement of either the H +
or OH” concentration wi 1 serve to define both acid and
alkaline reactions.

Now the value of hydrogen-ion concentration is always
very small, particularly for the small amount of acid or
alkali in water analysis, e.g., one litre of decinormal solution

•of sodium hydroxide contains only 0-000*000-000-000-086
grams of ionised hydrogen, a very small amount indeed, but
when expressed in this form requires a rather awkward
number. It is found more convenient to express the degree
of alkalinity or acidity by using a scale of whole numbers—
the PH scale—ranging from 1 to 14 with a neutral point of
7, which embraces all the dilutions from total ionic acidity to
total ionic alkalinity. These numbers forming the PH
rscale, are known as PH values, and they form a graduated 
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scale for indicating the active acidity or alkalinity of the bath
water, e.g., as the PH increases alkalinity increases, and
conversely as the PH decreases alkalinity decreases, and the
acid tendency is increased.

Acidity and alkalinity are no longer vague terms applied
to solutions, for the degree of acidity (or alkalinity) in terms of
PH values, can now be readily measured and controlled, by
the using the simple colorimetric test, with suitable indicators.

Measurement of PH Values—the Colorimetric Method.
By simple tests, using suitable indicators, the active

alkalinity of the water can be ascertained and read off in
terms of PH values, as easily as reading the degree of tem­
perature on a thermometer. PH 7 is the neutral point, and
all water solutions with a PH less than 7 may be considered
acid, and those with a PH greater than 7 are alkaline, with
intermediate degrees of “ Strength ” corresponding to their
PH value.

Many bodies possess the property of changing colour in
the presence of acids or alkalies, but it is necessary for water
testing that the colour change must be distinct to the eye,
and that the indicator chosen should have within its range the
PH value corresponding to the optinum point, i.e., the par­
ticular degree of alkalinity that allows precipitation to go
most to completion. This optinum point has been found by
various experiments to lie within the limits PH 6 and PH 7-6.

Selection of Suitable Indicators.
Until fairly recently, the indicators in general use were

Litmus, Methyl Orange and Phenol-Phthalein, and the rule
of allowable reaction was :—" Alkaline to Methyl Orange,
and acid to Phenol-Phthalein.” This means that PH would
be somewhere between the limits PH 4 and PH 8*3. This
test, however, is hardly accurate enough and indicators are
now available whose range includes the required standard of
PH value. The following indicators are very suitable for
bath water testing :—

Indicator Colour Change

Bromo-cresol-
purple

Bromo-thymal-blue
Phenol-red
_________________

Yellow atP.H. 5-2

„ at PH 6-0
„ at PH 6-8

Purple at PH 6-8

Blue at PH 7-6
Red at PH 8-4
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The three indicators, therefore, give an effective range,
PH 5-2 to PH 8-4, and it is an interesting experiment to
prepare a series of solutions in test-tubes, and to run through
the various colour changes.
Procedure.

The procedure for testing the alkalinity of bath water is
quite simple, and requires no elaborate apparatus. A sample
of bath water, say 10c.cs is placed in a test tube and a small
quantity (two or three drops) of the indicator added by means
of a pipette, thus imparting a characteristic colour to the
water, e.g., with Bromothymol-blue, the colour changes
from yellow at PH 6-0 to blue at PH 7-6 with variations in
colour for intermediate values. Some makers of indicators
supply colour charts or tubes of “ buffer ” solutions to aid
the experimenter in reading off the PH value of the water
under test.

Thus the suitable indicator is added to the water, the
resultant colour matched with the colour chart or coloured
buffer solutions, and the particular PH value of the water
read off quite accurately enough for practical purposes, so
giving a measure of the effective alkalinity, and enabling the
reagents to be controlled accordingly. Testing outfits in
handy cabinets are now in the market, and should be
included as standard in all new filtration plants.

Water Filtration Problems.
The up-to-date Filtration Plants now being installed in

Public Baths have usually sufficient rate of turnover and
capacity to maintain the bath water at the requisite standard
of clearness and purity. Some of the older (and smaller)
plants, however, have difficulty in coping with peak-load
bathing. This is noticeable in baths supplied with peaty
water. Reference has been made to water collected from
moorland gathering grounds, and the presence of peaty
matter, which more or less discolours the water. The Bath
water, newly filled in from the town mains, is sometimes
coloured to the intensity of “ coffee colour/’ Such peaty
waters contain various organic acids which have the detri­
mental effect of inhibiting precipitation, particularly when
the PH is not suitable.
Algae.

Algoid growths are troublesome. The algoid organisms
flow into the bath in the make up water, and when the con­
ditions are favourable, as in a swimming bath, under the
action of sunlight, they quickly develop and colour the bath 
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to such an extent that visibility becomes difficult. The
concentration of this colouring matter is very noticeable on
flushing the filters, in the form of a grassy-green oily sub­
stance, floating away in the wash-out water. Such growths
may be innocuous from a health point of view, yet they are
objectionable aesthetically, and they also tend to retard
precipitation, particularly so when the PH of the water is
not exactly suitable. Chlorination along with the main­
tenance of the proper PH has been very helpful in
overcoming such difficulties. Although it is not intended to
include the question of chlorination within the scope of this
Paper, it may be mentioned at this stage that with peaty and
coloured waters, the required dosage of chlorine is sometimes
found to be higher than that prescribed. No doubt the
greater part of this chlorine is used up for decolourization
rather than as a bactericide.

Physiological effect of unbalanced reagents.
The addition of lime in excess of what is taken up by the

alumina, may possibly have an undesirable physiological
effect on the bathers, as also would a deficiency of alkali.
In the former case the presence of caustic lime may give
trouble and in the latter case, by the presence of free alumina.
Again, aluminium hydroxide, owing to its amphoteric
property, is readily soluble in excess of sodium hydroxide
and also when there is a deficiency of soda. The possibility
of the occurrence of the preceding reactions indicates the
importance of maintaining the water at the requisite PH
for equilibria.

Conclusion.
PH tests, on the lines herewith described, would prove

beneficial in overcoming the difficulties mentioned, so enabling
the reagents to be controlled to give the optinum point of
precipitation, thus leading to the formation of an effective
media on the filter bed, making it impervious to matter that
would otherwise be filter passing.

DISCUSSION.
Mr. Austin (Beckenham): Has the author made

written records of the various tests he makes of his bath
water ?

Mr. Gerrard : I did keep records until I had established
a system that gave uniformly good results and then I dis­
continued the records.
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Mr. Fryatt (Bradford) : Can Mr. Gerrard tell us of a.
simple test for determining the presence of free alumina in
bath water ?

Mr. Gerrard : I do not know of any simple test that will
give information Mr. Fryatt desires, but would suggest that if
free alumina existed in the water the bathers would soon
tell him.

Mr. Horseman (Castleford) : Can the author of the paper
tell us the percentage of arsenic in alumina ?

Mr. Whiteley : There are firms who supply alumina.
guaranteed to be arsenic free.

Mr. Potts (Sunderland) : Has the Medical Officer made
tests of the water, and if so with what result ?

Mr. Gerrard : The Medical Officer has made tests and
his reports are entirely favourable.

Mr. Hudson (Halifax) : Does Mr. Gerrard recommend
the periodical emptying of the bath ?

Mr. Gerrard : If the filtration is efficient there is no
need to empty the bath unless it is for the purpose of cleaning
the bottom and sides.

Mr. MacGibbon (Southampton) : Is the Public Analyist
called in to make periodic tests ?

Mr. Gerrard : No. The testing is done by the Medical
Officer of Health.

Mr. Waters (Stockport) : Does not Mr. Gerrard think
that many of the problems of bath water would be eliminated
if filtration was properly carried out by the distributing
authority ?

Mr. Gerrard : I agree entirely with Mr. Waters. The
work on the filtration plants would be materially lessened
were filtration carried out before distribution.

End of Discussion.

The President then closed the Session and asked as many
of the delegates who could do so to be present at the afternoon
Session as important business remained to be transacted.
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AFTERNOON SESSION.
The delegates reassembled at 2.30 p.m. and the President

reopened the Conference.
1 he President said that as there were no matters left

adjourned he would be pleased if delegates would bring
forward any matters they deemed of sufficient importance
to bring before the Conference.

Councillor Purser (Nottingham) said that he under­
stood the question of installing a microphone and loud
speakers had been under consideration. In his opinion they
would like to know what had been done in the matter. The
President replied that after careful consideration it was
found that the cost of installing would have been prohibitive.

VENUE OF NEXT YEAR’S
CONFERENCE.

The President then asked for invitations for next year’s
Conference.

Invitations were received from Southport, Brighton and
Barrow-in-Furness.

The President thanked the representatives for the
invitations and assured them that each would have careful
consideration by the Council of the Association.

VOTE OF THANKS.
The President proposed a very hearty vote of thanks to

the Mayor and Corporation of Leamington for the invitation
that had been extended to the Association to hold its Con­
ference at the Spa town. He said : When the invitation came
from Leamington and was considered with the other invita­
tions that had been sent to the Association, the Executive
Committee felt that certain people looked upon Conferences
as being nothing more than joy rides and outings for coun­
cillors and bath superintendents. So we thought that if we
came to Leamington they could not tell us we were spending
our time on the sea front, or on the pier neglecting the work of
the Conference. Still, we could have the breeze and sunshine
at Leamington and so when the claims of Leamington were
considered we thought that this would be the best place and
that as bath superintendents we should be able to learn
something of Spa treatment. It was my duty to come to
Leamington with the Secretary and Treasurer to interview
one or two of the officials here and we made the acquaintance
of Mr. Leist, the Spa Manager ; we had to enlist his co­
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operation because we realised that as he was on the spot, he
would be the man to help us with the work of making all the
arrangements for the Conference. He gave us all the help
and consideration he could and made our visit as easy and
delightful as possible. He took us to the various people we
had to see and he was able to advise us on many matters.
He also arranged for the Mayor and Corporation to be present,
and introduced us to the Engineer at the Bath establishment,
Mr. Palmer, showed each one of us round the Pump Room
establishment, and explained the treatments to us. We
had the pleasure of meeting the Mayor, who welcomed the
delegates to Leamington, and who was a guest at our dinner
last night. We also had with us Aidermen England, the
Chairman of the Pump Room Committee. We do thank
these people for all the kindness they have shown us and for
giving us everjr facility within their power. And so I have the
greatest pleasure in proposing a hearty vote of thanks to the
Mayor, Corporation and Officials. (Applause.)

Councillor H. Thorneycroft (Manchester) : It gives
me great pleasure to associate myself with the remarks that
have been made by the President. I am sure that we shall
all take a satisfactory report of everything that has taken
place at the Conference apart from the papers which have
been highly informative. We, in Manchester, being a large
bathing authority, thought we knew quite a lot, but we have
discovered that we did not know it all; from the excellent
discussions which have taken place we have learned very
much. There is only one thing wrong in Leamington and
that is the weather ; coming from the very terrible Lancashire
City we are used to rain, but when we came to Leamington on
Wednesday night we did not know whether we would swim
or take a boat; I am sure everybody has been happy and
delighted with the hospitality extended to us and we have
made many friends as a result of this Conference. (Applause.)

Owing to the Mayor being unable to be present, Mr.
Palmer replied on his behalf, and said that it was a great
pleasure to have the Conference come to Leamington. They
had many Conferences there but he was sure that this one had
been one of the best. “ If it has been a pleasure to you to
come here we are as pleased as you,” he added amid applause.

Mr. Shutt asked Mr. Finlay (Wallasey) to propose a
vote of thanks to the President.

Mr. Finlay said : It is an extremely pleasing duty to
have to propose a vote of thanks to our President. Those of
us who were at Bradford when he was there must have been
struck by the able manner in which he organised the Con­
ference there, and left us with such a pleasing impression.
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We do appreciate the way he has conducted the affairs of this
Conference.

Mr. Anderson (East Ham), in seconding the vote of
thanks said : May I say that I have much pleasure in re­
iterating all that the proposer has said. Our President has
always been associated with this Association. Referring to
the remarks of Mr. Finlay at the time Mr. Read was at
Bradford the work he did as far as this Association is con­
cerned was admirable. What he has done for this Association
during the past few years has been with one object in view—
for the betterment of the members of our Association. When
we decided that he should be President of our Association
we did so with the firm conviction that he would carry out his
duties with the utmost confidence in the same way that other
Presidents have done before him. I venture to say there is no
President who has done his duty in the conducting of this
Conference with more confidence than our President to-day.
(Applause.)

Tn reply, the President said : I thank you most sin­
cerely for the kind things you have said. I thought at first
that I should have some hard work to do, but my work in­
stead of being a bed of thorns has been a bed of roses. When
I look around I see many old faces I have known for years
and years, some from the South, Midlands and the North.
When we meet together after an absence it is nice to renew
these old associations and friendships and talk over old
times. I do thank you for the confidence you have placed in
me by electing me your President. (Applause.)

Councillor Cassidy (Manchester), proposed a vote of
thanks to the authors of papers. He said this Conference
has been an education to all the delegates because we know
the success of the Conference depends a very great deal upon
the quality of the papers that are given and many members of
the Association are gaining knowledge which will be of value
to them in the near future. When the delegates were told
the other morning by one of the writers of one of the papers
that was read he said the paper was only elementary—I
thought it was the most technical I have heard. The papers
have been most interesting, and I want to compliment the
members who have read them.

Councillor Cummings, Greenwich, seconded the
proposition and said : Councillor Cassidy has left little for me
to say. As a member of a Council it is my first experience in
attending one of your Conferences so that it gives me great
pleasure to associate myself with the remarks of appreciation
that have been made. It is obvious that municipalities
throughout the country will benefit to a great extent from the
knowledge that delegates to this Conference have gained.
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I want to say how much I regret the Ministry’s attitude in
making it so difficult for various local representatives to
attend this Conference ; and from the point of view of
economy the Ministry would be well advised to waive that
decision. I have much pleasure in seconding the vote of
thanks.

In replying Mr. Fretwell said : On behalf of my fellow
authors and myself I thank you for the generous way you
have shown your appreciation of the papers that were read,
which are, of course, an essential part of the Conference
programme. I was told by the President to keep my con­
tribution short—and we are all anxious to get outside and
visit some of the historical places around here. I hope my
paper has not been too technical to be interesting—at the
same time I thank you, and for Mr. Shutt, very much
indeed.

The President asked Mr. Shutt to say a few words.
Mr. Shutt said : That the paper was largely due to

Mr. Fretwell and that he had done very little indeed in its
preparation. He thanked the Conference for their apprecia­
tion.

Mr. Palmer replied and also for Mr. W. J. Leist, who
was unable to be present. Mr. Whiteley and Mr. Gerrard
also expressed thanks.

A vote of thanks to Officers and Committee was proposed
by Alderman Hindle (Salford). He said that the very best
thanks of the meeting were extended to the Officials of the
Association for the efficient arrangements that had been
made for the Conference.

Alderman Moore (Newcastle-on-Tyne) seconded the
proposition and also spoke in appreciative terms of the work
done by the Officials of the Association.

Mr. Sutton (West Ham) replied and said : I want to be
very brief and to thank you and say that it has been a great
pleasure to my colleagues and myself to have the opportunity
of doing this work on behalf of our Association. We do try
to work as a team and my opinion is that that is the only
way to success. (Applause.)

The President : That concludes the Conference and I
would like to thank on behalf of the Executive and all
members, the delegates who are here, a happy year and that
they may be spared to attend our next Conference.

The Association are indebted to " Municipal Engineer­
ing ” for the report of the discussion on the paper : “ The
design of heating and water services in Public Baths.”

End of Conference.
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