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The delegates assembled at the Town Hall, and the follow-
* ing representatives of Municipal Authorities, Members of

the Association and others were present: —

President - - - T. Hayhurst (Bury)
Hon. General Secretary - L. F. James (Hackney)
Hon. Treasurer - - F. R. Botham (Manchester)
Asst. Hon. Gen. Secretary H. Leadbeater (Paddington)
Past Presidents - - H. R. Austin

J. A. Allan (Paisley)
C. N. Bond (Bournemouth)
M. M. Bowie (Glasgow)
L. N. Hudson (Halifax)
H. Latham
T. Mogg (Woolwich)
G. Talbot (Bradford)
J. W. Wright (Bingley)

MEMBERS OF THE COUNCIL OF THE ASSOCIATION
C. N. Bond - Bournemouth
M. M. Bowre Glasgow
F. M. Brownlee - Islington
W. B. Dinn - Leyton
H. Francis - Newcastle-upon-Tyne
J. T. Grundy Nottingham
J. H. Hollingworth Blackpool
T. E. Mogg - Woolwich
G. Richards - Northampton
G. Talbot Bradford
J. W. Wright - Bingley
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BRANCH REPRESENTATIVES
Midland District - - A. W. Turnbull (Derby)

A. Sharples (Coventry)
Northern District - - J. H. Cockrell (Wigan)

L. N. Hudson (Halifax)
Scottish District - - - G. Maguire (Glasgow)

H. Francis (Renfrew)
Southern District - - F. Latchford (Finsbury)

E. H. Whittle (Holborn)
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C. W. Mellow
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OFFICIAL BODIES
Dr. A. Key, D.Sc., Ph.D.
Dr. E. T. Conybeare,

M.D., F.R.C.P.
A. Robens, M.P.
(Parliamentary Secretary)
J. Price Walters
S. H. Griffin
C. Lea, B.Sc.
A. J. Mills
C. Wootton

Imperial Chemical Industries,
Ltd.

A mateur Swimming A ssocia-
tion

National Association of Swim­
ming Instructors

REPRESENTATIVES OF MUNICIPAL AUTHORITIES
ABERTILLERY - - Coun. H. Arscott

A. Gordon Jones
Coun. A. Wade
A. Broadley
Aid. H. Holsgrove
G. U. Scott
J. Lynn
C. Lamond
S. W. Taylor
W. Hewitt
Coun. J. E. Ellis
P. Gadd

ASHTON-UNDER-LYNE - Aid. J. R. Howard, J.P.
W. H. Vollum
A. J. McCoy
J. Potter
S. Mustow
E. Bury
Aid. A. C. Cole
W. J. Jones
Coun. G. Race
Mrs. A. Foster
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BARROW-IN-FURNESS Coun. J. V. Quayle
A. E. Morton

BATLEY Coun. F. Tomlinson
R. McKnight

BATTERSEA - Coun. A. E. Amey
H. A. Steuart

BEBINGTON -
BECKENHAM

H. Croxton
Coun. T. W. Mallett
A. V. Palmer

BEDLINGTON Coun. J. Parr
* R. W. Co wans

BELPER Coun. R. G. Spencer
W. H. Wheeldon

BERMONDSEY Coun. A. J. Kemp
C. T. Smith

BETHNAL GREEN Coun. A. E. McAuliffe
L. Farnsworth

BEXLEY ' - Coun. H. A. Fergusson
C. B. Scothern

BILLINGHAM-ON-TEES Coun. D. W. Chapman
L. Gilbert

BINGLEY Coun. J. O. Charnock
J. W. Wright

BIRKENHEAD Coun. E. N. Evans,
O.B.E., M.C.

T. H. McLellan
BIRMINGHAM Coun. J. Williams

Coun. J. W. Reynolds
Coun. H. J. SCAMBLER
R. Wassell
J. Moth

BLACKBURN Aid. W. Hammond, J.P.
F. Walmsley

BLACKPOOL - Coun. H. Henson
Coun. W. Ogden
J. H. Hollingworth

BOLTON Coun. J. A. Childs
H. Moorhouse

BOOTLE Coun. C. G. Anderson
J. Maccabe

BOURNEMOUTH - Aid. A. J. Playdon
C. N. Bond

BRADFORD - Coun. J. Brett
Coun. Mrs. M. Nelson
G. Talbot

BRIGHOUSE - Aid. G. A. Stillingfleet
W. Cockcroft
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W. I. Brodie

BRIGHTON Aid. H. J. Galliers
J. C. Thomson

BRISTOL Coun. A. W. Barwood
J. Hancock

BURGESS HILL
BURNLEY

F. E. R. Hogg
Coun. Mrs. E. Duckworth
Coun. G. Wilkins
T. D. Anderson

BURTON-UPON-TRENT -
BURY ....

G. H. Hutchinson
Aid. Mrs. E. Goodall

- Coun. Mrs. N. Casey
T. Hayhurst

BUXTON
CAMBERWELL

R. A. Lockwood
Coun. Mrs. A. Crossman,

J.P.
C. J. Radford

CARDIFF Coun. A. Manley
E. A. Barnfield

CARLISLE
CASTLEFORD

R. Gardner
Coun. S. Schofield
G. D. Horsman

CHADDERTON Coun. E. Buckley
H. Whewell

CHELSEA
CHESTER

T. Denton
Coun. T. Price
A. G. Moody

CHESTERFIELD Coun. A. Saxby
E. J. Boothby

CHINGFORD -
CHORLEY

H. Beaumont
Aid. John Green
J. Derbyshire

CLYDEBANK - Coun. W. Maclean
Coun. T. West
D. F. Neilson

COALVILLE - Coun. G. A. Peacey
M. McGowan

COATBRIDGE A. Beedie

COLNE - • ’ -
W. W. Crichton
Coun. A. B. Heys
E. Holt

COVENTRY Coun. W. I. Thornson
Coun. H. Winslow
A. Sharples

CREWE - Coun. E. T. Robertson,
B.E.M.



CROYDON Aid. R. F. Russell
F. E. Burch

DAGENHAM F. Coombs
J. Jones

DARLASTON
DARLINGTON

A. W. Hall
Coun. A. Nichol
W. Archer

DEARNE Coun. J. Hughes
R. Crowe

DEPTFORD Coun. A. G. Howard
C. H. Dodman

DERBY Aid. J. Clark
A. W. Turnbull

DEWSBURY ’ Coun. R. S. Roberts
R. Betts

DONCASTER - Coun. S. C. Holbrook
Coun. L. Nicklin
L. Horner

DUDLEY
DUKINFIELD

J. Coates
Coun. A. Bown
D. H. Williams

DUMBARTON
DUNFERMLINE

J. Donaldson
J. Allan, J.P.
W. Cumming

EALING Coun. H. C. Rash
J. E. Marsden

EASTBOURNE G. H. Hill
J. Fenton

EAST HAM - Coun. L. A. Bennett
H. W. Hyde

ECCLES Coun. S. Butler
C. J. D. Jordon

EDINBURGH Coun. Mrs. K. M. Cameron
T. Bunyan

EDMONTON - Aid. W. Preye
E. H. Elgar

ELLAND Coun. W. Sharpe
F. Sutcliffe

ELLESMERE PORT
ENFIELD
EPSOM & EWELL -

F. W. Allen
D. C. Lamsdale
Coun. A. C. Hoare
J. P. Smith

ERITH - Coun. E. Handy
E. A. Wharmby

EXETER
FEATHERSTONE -

J. Wood
Coun. A. Booth
F. Scott
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FINCHLEY
FINSBURY

J. Allison
Aid. C. A. Allen, J.P.
F. Latchford

FLEETWOOD - Coun. W. Ward
W. Atkinson

FULHAM Coun. Mrs. H. B. Andrews
R. C. Gerred

GATESHEAD Aid. N. McGretton, J.P.
Aid. S. G. B. Tyrell
G. H. Scurfield

GELLYGAER U.D.C. Coun. J. Davies
H. C. Kerrigan

GLASGOW Bailie E. J. Donaldson, J.P.
M. M. Bowie
G. Maguire

GLOUCESTER Aid. W. Garrett
P. H. Allen

GOOLE - Aid. T. Fernhead
W. Agar

GOSPORT
GREENOCK -

C. H. Burbidge
Coun. E. McGhee
Bailie J. Reid
N. MacKay

GREENWICH - Coun. T. P. Jaques, J.P.
K. L. Embley

GUILDFORD - D. G. Fairbairn
W. Whitbourn

HACKNEY Coun. H. J. Beckers
L. F. James

HALIFAX Coun. J. Spencer
L. N. Hudson

HAMILTON - Bailie A. Robertson, J.P.
J. H. Shannon

HAMMERSMITH - Aid. W. H. Church, J.P.
W. F. Coote

HAMPSTEAD Coun. B. West
E. H. Temme

HARROW
HASTINGS

G. F. Goodwin
Coun. J. D. Cooper
A. H. Pycock, M.B.E.
F. D. Boone

HAWICK
HELENSBURGH -
HENDON

T. Robson
D. MacGregor
Coun. J. Griffiths
E. Hoyte

HEREFORD - Coun. The Rev. L. J. B.
Snell, M.B.E.

S. Hutchinson
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HESTON & ISLEWORTH Coun. C. E. Neate
P. J. C. Glisson

HETTON Coun. J. W. Holmes
Coun. A. Mortimer

HEYWOOD Aid. F. Brown
W. Ainsworth

HITCHIN
HOLBORN

E. Morgan, M.B.E.
Aid. S. Levy .
E. H. Whittle

HORNSEY
HOVE -

W. Mills
Coun. R. Campbell
Coun. C. A. Clarke
Coun. E. A. Hayler
L. Kemp

HUDDERSFIELD - Coun. T. Beattie
Coun. H. R. Sykes
A. W. Toalster

HYDE .... Aid. F. Mullings, J.P.
J. Smith
E. Hamer

ILFORD - - Aid. Mrs. L. Fallaize
J. Berry

INVERNESS - Coun. C. Davidson
P. MacGregor

IPSWICH Coun. V. H. Revett
T. W. Geary

ISLINGTON - Coun. G. W. Elmer
F. M. Brownlee

KEIGHLEY - Coun. W. Smith, J.P.
L. J. West

KENSINGTON
KETTERING -
KILMARNOCK

R. P. Powrie
H. White
Coun. J. C. Campbell
G. C. Akers

KINGSTON-UPON-HULL Coun. W. Peacock
G. Tootell

KINGSTON-UPON-
THAMES

LAMBETH

Coun. V. J. Prince
P. C. Emms
Coun. C. E. Upton
J. E. Sexton

LANCASTER -
LEAMINGTON SPA
LEEDS - - - -

W. H. England
B. Merrick
Aid. Mrs. G. Dennison
Aid. Mrs. L. Hammond
R. A. Ashton
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LEICESTER

LEIGH, Lancs.

LEWISHAM

LEYTON
LIVERPOOL

LUTON -

LYTHAM ST. ANNES
MACCLESFIELD -
MAIDENHEAD
MAIDSTONE -

MANCHESTER

MANCHESTER
UNIVERSITY

MANSFIELD - - ...:

MARKET DRAYTON -
MERTHYR TYDFIL

MIDDLESBROUGH

MIDDLETON - -

MITCHAM

MORECAMBE &
HEYSHAM

MORLEY

MOTHERWELL

NELSON - - . - . -

Coun. Mrs. V. D. Holmes
Coun. R. W. A. Russell,

J.P.
J. Harris
Coun. P. Gibson
J. R. Snowdon
Coun. G. W. Thurley
A. Cross
W. B. Dinn
Coun. W. J. Clark
Coun. A. Demain, J.P., C.C.
R. D. Bland
Coun. E. H. Walker
A. A. Tarbox
G. D. Smith
H. U. Booth
C. L. Harrison
Aid. S. J. Lyle
E. E. Lusher
Coun. J. Bowes
Coun. J. W. Coe
Coun. Littlemore
Coun. J. Sutton
F. R. Botham
C. H. Steel

Coun. G. G. Goodhand
A. Allen
T. Bickley
Coun. T. J. Lloyd
J. R. Price
Aid. L. G. Allen
Aid. A. H. Cocks
S. Fisher
Mrs. S. Fisher
Coun. A. Emerson
M. R. Carter
Coun. T. L. Ruff
C. P. Walker
Coun. J. Yates

Coun. J. Tomlinson
R. H. Ingleby
Bailie J. Fox
D. R. S. Crabb
Coun.’F. Rycroft
J. G. Smith
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NEWCASTLE-UNDER
LYME

Coun. C. Mothershaw
Coun. B. Parry
A. G. Mulholland

NEWCASTLE-UPON-
TYNE

NEWPORT (Mon.) -

Coun. Mrs. R. A. Dixon
H. Francis
Coun. W. Lloyd Jones
J. Forsyth

NORMANTON Coun. J. Pyrah
G. A. Houldsworth

NORTHAMPTON - Coun. W. J. Walker
G. Richards

NORTHWICH
NOTTINGHAM

H. Caldwell
Coun. T. M. Beighton
Coun. W. J. Cox
J. T. Grundy

OLDHAM Coun. J. Berry, J.P.
Coun. H. H. Webster, J.P.
J. M. Buckley

OSWESTRY - Coun. T. M. Francis
E. Morgan Hughes

OXFORD
PADDINGTON

E. Earl
Coun. D. Newell
H. Leadbeater

PAISLEY
PERTH - - - -

J. A. Allan
Coun. T. Hearn
D. Brown

PONTEFRACT Coun. J. E. Morrell
W. Colley

POPLAR - - - - Coun. H. F. Collier
G. Hayward

PORT GLASGOW - Coun. The Rev. H. C.
Whitley

A. W. Gillespie

PRESTON Coun. J. Gray
Coun. J. E. Gee
E. Goodlad

PUDSEY --- - Aid. G. Wood
H. Wilson

RADCLIFFE (Lancs)
RAWMARSH - - -

R. Tootill
Coun. G. Hucknall
H. Maiden

REIGATE
RENFREW

C. S. Hutton
Coun. W. Milliken
H. Francis

RICHMOND - Aid. E. A. Collings
T. Lindley
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ROCHDALE - Coun. R. Turner
P. Hargraves

ROMFORD
ROTHERHAM

S. W. Child
Coun. G. A. Brown
Coun. F. Davies
F. A. Stevens

RUNCORN Coun. T. J. Lloyd
S. Fox

ST. HELENS -
ST. MARYLEBONE

H. Hirst
Coun. S. Davis
G. L. Hughes

ST. PANCRAS Coun. T. L. Letch

SALE
J. S. Homewood
Coun. F. H. Highley, J.P.

SALFORD
J. W. Hope
Coun. J. Hardman
Aid. G. W. Sands, J.P.

SCUNTHORPE
A.’ Rothwell
Coun. C. Newlove

SHEFFIELD -
SHIPLEY

J. H. Loughrey
C. Fox
Coun. A. Butterfield

SHOREDITCH
B. Isherwood
Coun. G. H. J. Bamford

SHOTTS -
W. Hackett
H. McKerr

SHREWSBURY
D. Steward
Coun. J. S. McNamara

SKIPTON
S. J. Derbyshire
Coun. J. D. Tanswell

SLOUGH
H. Mustow
Borough Engineer and

SMETHWICK -
Surveyor

Aid. C. H. Marriott, J.P.
W. Francis

SOUTHAMPTON - Aid. Mrs. M. O’Higgins

SOUTHEND-ON-SEA
R. R. MacGibbon
Capt. J. C. Johnson
E. G. Goble

SOUTHGATE -
SOUTHPORT -
SOUTH SHIELDS -

Coun. R. Prior
E. K. Hodson
Aid. R. Longstaff

SOUTHWARK
T. 1. Murray
Coun. H. E. Stillman

SOWERBY BRIDGE
SPENBOROUGH -

W. Pym
Joe Binns
B. F. Ellis
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STAFFORD Coun. G. Owen, J.P.
A. A. Beazor

STALYBRIDGE Coun. P. Walton
F. Sutcliffe

STEPNEY Coun. E. O’Brien, J.P.
J. E. Arnold James

STOCKPORT - Coun. F. Cross
Coun. L. B. Lowe
C. Dunckley

STOCKTON-ON-TEES
STOKE NEWINGTON

Aid. A. Collyer
Coun. C. E. Walker
N. Tams

STOKE-ON-TRENT Coun. T. Jones
E. J. Hughes

STOURBRIDGE Coun. G. E. Hammersley
F. Barlow

STRETFORD - Coun. E. Hargreaves
H. B. Lightfoot

SUNDERLAND Coun. H. G. Jones
F. Strickland

SURBITON P. J. Wells
G. C. Cooper

SUTTON-IN-ASHFLELD Coun. W. Martin
A. S. Gilbert

SUTTON & CHEAM Coun. W. L. Hasted
F. Swinnertown

SWANSCOMBE U.D.C.
SWANSEA

G. A. P. Dudney
Coun. W. G. Rees
T. Winchcombe

TAUNTON
TIPTON -

G. R. Johns
Coun. W. J. Hick
J. F. Duscherer

TOTTENHAM Aid. G. H. Ottaway, J.P.
G. SWARBRICK

TUNBRIDGE WELLS Aid. W. C. Raiswell
T. H. Smeeton

TWICKENHAM
URMSTON

G. W. Gammon
Coun. Mrs. A. M.

Wilkinson
T. S. Binet Godfray

UXBRIDGE - Coun. J. Osgood
A. C. Price

WAKEFJELD - Coun. C. Hopkinson
G. S. S. Newell

WALLASEY - Coun. B. Brooker
F. J. Sargeant
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WALSALL

WALTHAMSTOW -

WANDSWORTH

WARRINGTON

WATFORD

WEDNESBURY

WELWYN GARDEN
CITY

WEMBLEY

WEST BROMWICH -

WESTMINSTER

WESTON-SUPER-MARE
WIGAN -

WILLESDEN -

WILLENHALL
WIMBLEDON

WOLVERHAMPTON

WOMBWELL -

WOOD GREEN
WOOLWICH -

WORKINGTON
WORSLEY

WREXHAM -

Coun. H. S. Gwinn UTT
G. C. Wainwright
Coun. G. Gardner
W. Cantes
Coun. J. J. Sellers
E. H. Smith
Aid. J. B. Starkey
Coun. E. Tavelin
A. A. Laverick
Coun. E. J. Baxter
A. D. Lacey
Coun. V. Steed
P. Stalker
F. Whitham

Coun. W. J. Knight
G. W. Froggatt
Aid. G. E. Powell
J. Hall
The Hon. Greville

Howard
Montague E. Burnham
J. A. King
Coun. A. Higham
Coun. B. Hunt
J. H. Cockrell
Coun. D. Donovan
F. C. Yeomans
H. Hare
Aid. A. A. Drake, J.P.
C. W. Whiteley
Coun. V. Taylor
S. Brierley
Coun. F. Collindridge
G. R. Johnson
G. D. Keith
Coun. E. H. Reeves
T. E. Mogg
R. C. Black
Coun. A. Williams
R. Bingham
W. R. Austin

HONORARY MEMBERS
H. R. Austin H. Jones
J. E. Anderson H. Latham
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FIRMS’ REPRESENTATIVES

AUTOMATIC HAIR­
CREAM VENDING
MACHINES, LTD.

BEECHWOOD INDUS­
TRIES, LTD.

BELL BROS. (MAN­
CHESTER 1927) LTD.

BROWNS’ (OLDHAM) -

THE CANDY FILTER
CO., LTD. -

CLINICAL ELECTRIC
SUPPLIES -

GUMMERS, LTD. - -

INDUSTRIAL SOAPS,
LTD. -

KENNICOTT, LTD.
LAPORTE CHEMICALS,

LTD. - - - -

ROBERT McLEAN &
CO., LTD. -

MINATOL, LTD. -

THE PATERSON
ENGINEERING CO.,
LTD. - - - -

THE PULSOMETER
ENGINEERING CO.,
LTD. - - - -

PROMEDICO PRO­
DUCTS, LTD.

JAMES SEIBER EQUIP­
MENT CO., LTD.

A. W. E. Chismon

C. Wynne

J. Glenday-Lees
W. J. Herald

W. Brown

T. Slade

G. R. Dolby

G. Gummer
W. Gummer

J. B. Fenner
A. G. Sapsed
S. B. Ward
C. J. Carter

H. E. Martin
T. Spire Dempsey

S. F. Roberts

S. G. Low

A. J. Lamb

A. H. Waddington

H. J. Cane

J. Seiber
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SHAW GLAZED BRICK
CO., LTD. - H. R. Blake

D. T. Kemp

PETER SPENCE & SONS.
LTD. - . - .

W. T. TAYLOR & CO.,
LTD. -  . .

UNITED FILTERS &
ENGINEERING, LTD.

VOXSAN, LTD.
WALLACE & TIERNAN,

LTD. - . . 

WATSON, LAIDLAW &
CO., LTD. -

R. H. Waterhouse

R. J. Elliott
J. D. Ewing
A. Goodwin

W. A. Hoveman
V. P. Widdowson

L. H. Strange

W. Dixon
W. Humphrey
G. W. Pyatt

W. B. Allan
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Tuesday, 25th May, 1948.

WELCOME BY
HIS WORSHIP THE MAYOR OF HOVE
COUNCILLOR CAPT. F. G. DIDDEN, J.P.

President : Ladies and Gentlemen. It is my pleasure to
introduce His Worship the Mayor, Councillor Capt. F. G. J.
Didden, J.P. (Applause).

Hrs Worship the Mayor: Mr. President, Ladies and
Gentlemen. For me it is a particularly happy morning and
it gives me great pleasure to welcome you here on behalf of
the Corporation of Hove. This Conference is particularly
interesting to me, as it means the renewing of friendships made
last year when I was given the opportunity of attending
your Conference in Glasgow. I little thought that when I
invited you to visit Hove you would take me seriously,
and Hove is the gainer by your decision. We are proud of
our town and naturally think we have the best front in all
England.

One of the greatest amenities of our Borough is our Baths.
which I think you will find exceedingly fine. The building
was practically finished in construction when the War came
upon us in 1939 and the Baths were requisitioned by the
Admiralty. I venture to suggest that wherever the English
language is spoken—in the Dominions, the Colonies, or the
United States, the “ King Alfred ” is known, because it was at
“ King Alfred ” that some 40,000 young officers for the Royal
Navy were trained.

When the War was over, the Chairman of the Baths Com­
mittee, Councillor Clarke, and his Committee had to decide
the name to be given to the new Baths—some of the finest
in Great Britain. The Committee felt that the Admiralty
namely, H.M.S. “ King Alfred ”—you know that all naval
establishments, whether afloat or ashore, bear the title H.M.S.
—and the Committee thought that the name was so well
known all over the world—dropping, of course, the H.M.S.—
that we should keep the name “ King Alfred.” I feel, and we
all in Hove feel, that whenever the name “ King Alfred ”
is mentioned by sailors who served in the War, it will bring
home a memory to them.

Our Baths Superintendent, Mr. Kemp, will show you
around and I do not think you will be disappointed. When
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the question of Baths was under consideration we thought
that nothing but the best was good enough for our visitors.
You will see what an up-to-date Baths can be.

I learned a lot about Baths at your previous Conference,
but I realise it was such a little. I listened to your papers
and it convinced me of the interest taken by all, particularly
those who initiated the discussions as well as the Authors
of the papers. It was illuminating, interesting and instructive,
and I feel that you are again having some knowledge put
before you which will be useful to you in your own respective
Baths. You will be able to put forward your point of view
and appreciate the other fellow’s as well.

I had such an interesting time in Glasgow last year that I
think it appropriate to remark that we Members of the Council
feel that you have only to express your desire and, as far as
lies within our power, we will help you to that end.

May your papers be all you wish them and your discussions
be very frank, open and interesting, and the note of the
Conference be “ Something attempted, something done.” I
wish you very much happiness in your work and your stay
in our town, and the best of luck to every one of you.
(Applause.)

The President: Mr. Mayor, on behalf of the delegates
of the conference, I wish to express our sincere thanks to
you for the warm welcome you have extended to us to hold
our Conference at Hove during your year of Office, and we
should be delighted if you could spare a little of your valuable
time to attend any of our sessions during this week. I thank
you, Mr. Mayor. (Applause.) I should like to call ’upon
Councillor C. A. Clarke, Chairman of the Baths Committee,
Hove, to speak to us.

Councillor C. A. Clarke: Mr. Mayor, Mr. President, Ladies
and Gentlemen. I thank you very much for giving me the
opportunity of emphasising, on behalf of the Baths Committee,
the welcome extended to you. The Mayor included the
Members of the Baths Committee in his remarks, and if there
is anything we can do to further the success of the Conference,
you may call on us to do our best in that respect.

As Mr. Mayor told you, we are very proud of our town and
of the “ King Alfred.” You may be interested to know that
the Australian Olympic Polo Team intend to use the “ King
Alfred ” as it offers conditions they enjoy at home, particularly
in regard to the temperature of the water. We look forward
to their visit and hope they do well in the Contests. Well.
Mr. President, you want to get on with the Conference, and
I make way for the Conference business. (Applause.)
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Address by the President.

Ladies and Gentlemen,
It gives me the greatest possible pleasure in extending a

hearty welcome to the members of the Association and to
the delegates from the several Local Auhorities to this, the
18th Annual Conference of the National Association of Baths
Superintendents, of which I have the honour to be President.
I desire also to welcome our two colleagues from Holland.
I refer to Dr. Bicrcnbroodspot, the National President, and
Mr. Wissenract, the National Secretary of the Dutch Baths
Superintendents’ Association.

This is the first occasion that we have had the pleasure
of visiting this delightful south coast resort of Hove, and I
trust that after the reading of the papers and the subsequent
discussion thereon, we shall return to our respective towns
with some knowledge acquired during the week. It is to be
hoped that the information so gleaned will be of practical
value in the near future.

When 1 was elected to the position of President twelve
months ago, 1 began to realise my responsibility to the Asso­
ciation and its members, in so far that I had to follow in the
footsteps of such an illustrious line of predecessors.

During the month of June, 1948, the Association has been
honoured by the receipt of an invitation to visit Holland,
when your representatives will be requested, I understand,
to submit their views on the several aspects of a Baths Under­
taking.' I feel sure that the visit will cement the good relations
which already exist between our colleagues in Holland and
at home.

A deputation from Holland proposes to visit this country
during the month of August, when it will be our intention
(with the assistance of selected Local Authorities) to create
a lasting impression on the minds of the delegates so that
when they return to their native land they will at least be
able to say that the facilities provided in Great Britain are
equal, if not superior, to those of their own country.

Study circles in all branches have again been formed
during the year with a view to imparting knowledge to mem­
bers of Baths Departmental Staffs in order that they may
become more efficient. This I consider to be a step in the
right direction. When it is realised that out of 89 members
of the study circles who sat for the Association’s examinations,
only 40 were successful, this in itself shows the high standard
required by the Association.

It is with pleasure that I have noted that some Local
Authorities, in advertising the positions of Baths Superinten­
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dents, are insisting that applicants should be members of our
Association. This reflects highly on the standard set by our
examiners.

Might 1 suggest to the representatives that it would be as
well when their respective Authorities do consider the question
of the appointment of a new Baths Superintendent that our
Association might be of some assistance to them in order
that the conditions of service applicable to the position of
Baths Superintendent may be on a uniform basis throughout
the country.

During the past two years, questions relating to the grading
of salaries has been considered at the Branch Meetings. As
mentioned on many occasions, the grading of the position of
Baths Superintendent will, in my opinion, require some time
to elapse before a satisfactory grading is approved. One
factor, mainly that of the human clement, has always to be
taken into account, and we all know what that means.
Our Association has to submit all relevant information to
the National Association of Local Government Officers, who,
in turn, submit their views and recommendations thereon to
the various Councils. When we pause for a short time we
realise the magnitude of the task of the Grading Committees.

I am pleased to inform you that the examination for the
Associate Certificate has now been accepted by the National
Joint Council. The examination has been placed in Appendix
B of the list of examinations appropriate to the Local Govern­
ment Service.

The question of the joint appointment of Baths. Super­
intendent and Matron appears to be one obstacle to some
of my colleagues, and my advice to them is that they should
interview their respective Local Branch Secretaries of
N.A.L.G.O. and point out the facts applicable to the position
to him. There are no joint appointments in the Charter, and
I do not consider that the National Joint Council would
countenance the joint position of Superintendent and Matron.

There is also the question of emoluments. .This is receiving
consideration by the National Joint Council at the present
time, and I desire to remind our members that we are not
the only officials employed by Local Authorities so affected.
Who, for instance, would, of his own choice, reside at a
Cemetery, a Sewage Works or a Public Abattoir? Generally,
I consider the accommodation provided for Baths Superinten­
dents is better than that provided for the officials referred
to by me.

The conditions of service have been amended. What is the
position with regard to living accommodation now that posi­
tions are graded as inclusive of emoluments and not exclusive 
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of emoluments as previously? We are required to pay our
rent for the accommodation so provided. Will the Local
Authorities offer alternative accommodation when our period
of service expires? This is one additional item which will
require careful consideration.

During the past year I have been pleased to visit all the
branches of the Association and note the keen interest taken
at the meetings. When it is considered that some of the
members have to travel long distances at (heir own expense,
this denotes the enthusiasm of the members for our Associa­
tion. I desire to thank all officers and members of the several
branches of the Association for the welcome afforded to me
on the occasion of my visits, and I trust that my successor
will be treated in a similar manner.

I also desire to express my sincere thanks to the officers of
the Association for the assistance and guidance which I have
received from them at all times, and to the Executive Council
for the delightful meetings and the manner in which they have
conducted the affairs of the Association.

In conclusion, may I thank all the members of the Associa­
tion for their confidence in electing me their President?

The President: Mr. Mayor, Ladies and Gentlemen. I
have pleasure in asking Dr. A. Key, D.Sc., Ph.D., representing
the Minister of Health, to address the Conference. (Applause.)

Dr. A. Key, D.Sc., Ph.D.: My Minister has asked me to
express his regret at his inability to accept the invitation to
him to attend your conference. You will readily understand
that the pressure of his duties at the present time prevents
his personal attendance at this conference, but he has asked
me to offer you his best wishes for a successful meeting and
to tell you of his close interest in your proceedings.

In times like these we are compelled to defer big projects
like the construction of swimming baths. Our labour,
materials and resources generally must be used in ways which
will directly assist us to surmount the difficult economic cir­
cumstances in which we are situated, and all our efforts must
be directed to that end. When that has been done, however,
my Minister hopes that a great many schemes will come
forward for the healthy recreation of the people, and among
these it is clear that swimming baths will have an important
place.

Meanwhile, it is of first importance that we should make
the best use of the bathing facilities we already have, and that
they should be maintained in a condition as nearly perfect
as possible. It is plain that Bath Superintendents can help
a great deal in these matters. They may grumble and grouse, 
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but that is a privilege our people will never relinquish. They
may complain at the reluctance of the Minister’s Officers
to be convinced that new plant is not only desirable, but
necessary; but my Minister is sure that their efforts to main­
tain a first-class service to the public will not be relaxed. He
has been interested to see the subjects you will be discussing
this week. It is clearly important that the health aspect of
bathing should be given full consideration, that a complete
understanding of processes of water purification should be
gained and that close attention should be given to such
matters as heating and ventilation. The Minister is certain,
therefore, that your deliberations will be valuable.

Finally, I must express the hope that you will not become
so engrossed in the technicalities of your job as to forget
entirely that you are at Hove and that the sea and sunshine
are. not far away. (Applause.)

The President: Mr. Mayor, Ladies and Gentlemen. I
have now great pleasure in asking Dr. J. A. C. Bierenbrood-
spot, the President of the National Organisation of Dutch
Public Baths and Swimming Pools, to address the Conference.
(Applause.)

Dr. Bierenbroodspot: Mr. President, Ladies and Gentle­
men. First of all, let me thank you heartily for the kind words
with which you welcomed us here and for the opportunity
given to me as President of the Dutch Organisation of Public
Baths and Swimming Pools to address your conference.

This opportunity enables me to express the thanks of our
Dutch organisation for the invitation to attend your con­
ference, which invitation we accepted with both hands
because we like to hear and to see what in England exists
in the way of Public Baths and Swimming Pools.
• The purpose of our being here is not only to hear and to
see, but especially to exchange knowledge and experience on
this matter.

Our secretary will tell you something about the Industrial
Organisation of Public Baths and Swimming Pools in Hol­
land, which organisation is a very young one, as it is a post­
war organisation born officially only two years ago, though
bathing and swimming in Holland is naturally much older
than two years.

Holland is a country that has always been well known for
its cleanliness. In former days we used to say that, a Dutch
woman was always ready for cleaning her house, but after
that cleaning she was so tired that she forgot to clean her
body except her face and hands.
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It was about the beginning of this century that a change
started.

There were in my country some doctors who saw the im­
portance of regular bathing as a means for the promotion
of Public Health, and they carried on an extensive propaganda
for the building of Bath-houses.

In 1902 they founded the “ Dutch Society for Popular and
School Baths,” and it is the great merit of this association
that her “ frappez, frappez, toujours ” resulted in bath­
houses being built in towns and villages and that the popula­
tion was stimulated to a regular use, but most of this was
due to private initiative.

At this time we possessed in Holland a total of three
covered swimming pools, one in Amsterdam, one in The
Hague and one in Rotterdam. These were all financed by
a few well-to-do people, who gave their co-operation out of
a feeling of good citizenship. However, bathing in those
institutions was considered rather a luxury, at least something
only for the better-to-do.

Open-air Swimming Pools—there were only a few in
Holland.

Holland is a country of water everywhere. A large part of
it is below sea-level. Of course you know that we have,
especially in the North and West of Holland, a great many
canals, lakes and ditches, causing great danger of drowning.

As a result, the number of drownings in Holland was very
large in those days. A remarkable thing was that many
mothers would not allow their children to learn swimming
or to attend instruction in a swimming pool because . . .
the water was so dangerous.

It took much effort to overcome this prejudice, and progress
in this direction from 1902 until 1929 was slow. During
this period only five covered swimming pools and some
open-air Pools and Bath-houses were built, but after 1929
there was a great progress.

Holland’s thanks for .this are due to the organisation of
the Sportfondser, which name I should like to translate as
the Sport-Funding.

About 1920, members of the Amsterdam Swimming Club
“Het T” used as a slogan for the propaganda for more
swimming and building new swimming pools:

Washing is good,
Bathing is better, but
Swimming is best;
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with which they propagated especially the building of a new
covered swimming pool in Amsterdam, which city had in
those days a population of about 700,000 inhabitants, but
possessed only two covered swimming pools.

The covered pools especially are of great importance for the
propagation of regular bathing and swimming on account of
the sea climate in Holland, which gives us yearly only from
8 to 10 weeks in which open-air pools can be used.

In 1920 the City of Amsterdam was petitioned by the
so-called local Swimming Association to build and to operate
a new covered Swimming Pool. The City Corporation studied
the project, but finding that about £120,000 would be needed
for this building and that there had to be reckoned with a
considerable annual loss of operating, they replied that this^4
would cost too much money.

The swimmers were not disconcerted by that reply and
started their own organisation with the purpose of raising
the necessary money for building the desired pool.

In 1923 they established a kind of Savings Bank with a
capital of only 20 shares of 20 guilders (£40). They called
this Savings Bank the Sportfondser (Sport-Funding).

Every swimmer who liked to co-operate financially was
enrolled as a member of the Sport-Funding, paid 2J guilders
monthly or 30 guilders yearly during 12 years.

The money which was saved was used for the building of
the desired Pool, which was opened as the Sport-Funding
Bath in 1929 at Amsterdam.

After the 12 years of saving, the swimmer received a share
of the Sport-Funding Bath, Ltd., and he became a shareholder.

From the view of operating, the Sport-Funding Bath was
immediately after its opening a success; also financially, the
fact that all the savers were not only good customers but
good propagandists for their own Pool, made it that success.

After the first success at Amsterdam, local sections of the
Sport-Funding organisation were established in several towns
of Holland, and they all worked successfully, so that at the
outbreak of the war the organisation already had 10 Sport-
Funding baths, all private enterprises, in which a total
(pre-war) capital of nearly 5,000,000 guilders (£500,000) was
invested.

The influence of the Sport-Funding Organisation was very
important for Holland. Very many people, especially chil­
dren, learned to swim, and this became more and more
popular.
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This led to the erection of open-air pools for summer time,
and in some towns to the erection of covered pools by local
enterprise.

Holland became more and more water-minded.
At the outbreak of war—for Holland May 10th, 1940—

we possessed 42 covered swimming pools. Holland then had
about 8 million inhabitants, which means one covered pool
for every 200,000 inhabitants.

I don’t know the English figures, but I should very much
like to know them.

Germany, which built its swimming pools principally for
the physical training of its soldiers, possessed 200 covered
pools for a population of 80 million, or one for 700,000.

The pre-war German used to say that at home—bei uns in
Deutschland—all was bigger and better. You can understand
that when some Germans visited the Dutch pools we some­
times could not help telling them that Holland had a 100%
advantage over them in this field, although our Army was
only very, very small.

One curious thing I might mention here, namely, that one
of these 42 covered pools is a Government business; the other
41 are private enterprises.

As I told you, the Sport-Funding started in 1923. Naturally
it would have taken too much time until the whole sum
needed for the building of the desired pool would have been
brought together by the savers.

Therefore the Board of the Sport-Funding, Ltd., at a
certain moment contracted a loan, which was possible under
the conditions that the City of Amsterdam guaranteed the
redemption and the payment of the interest. A loan of
£40,000 in this was was contracted in 1920.

Tn 1929 the first Sport-Funding Bath at Amsterdam was
opened.

The last penny of this loan was paid off in 1947 by the
Pool without any help from the City.

During the period of the loan the City of Amsterdam
appointed a Member of the Board of the Sport-Funding Bath.

With the building of the 18 Sport-Funding Baths a good
deal of experimentation had been going on. Some pools
were built with a sliding roof so that a covered pool could
be changed into an open-air one in 3 minutes, as Mr. Temme,
when he was in military service at Nijmegen, has seen; others
were built in the form of a glass- or hot-house with an annexe
with an open-air pool on the south side; some were equipped 
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with a cellar under the pool, and every night, when the last
swimmer left, the water is let down into the cellar, and after
the basin is cleaned the water is repumped during the night
over the filters to the basin above, in which we find next
morning absolutely clean water.

But the most important thing is that we succeeded in
covering the building costs. In small towns in Holland
50,000-70,000 inhabitants) our English guests next month will
see a completely equipped covered pool with 25 metre basin,
the cost of building which was, before the war, less than
£10,000.

These low costs enable us not only to keep the debit and
credit of the working account in balance, but to get a profit
at the end of the year. This is particularly important for
the further increase of the number of covered swimming
pools in Holland.

The war 1939/1945 has caused a stagnation and a retro­
gression, but now we want to go ahead again.

After the war the three sections of bathing were:—
1. Bath-houses,
2. Open-air Pools,
3. Covered Swimming Pools,

each having their own organisation and their own Board and
combined in the Industrial Organisation of Public Baths
and Swimming Pools, having an official character. Of this
organisation, Mr. P. W. Wisscnraet is the secretary, he will
address you this morning.

Although the results of the years 1929/1937 were pleasing,
we are not yet satisfied, for we want to see in Holland regular
bathing and swimming, because it is for the good health and
safety of the people.

I believe that this may be your wish, too, for your country,
and that an exchange of ideas and experiences may be useful
for your organisation as well, although your organisation
is much older than ours and your activity extends, over a
vastly greater area than Holland.

We gladly assure you of our co-operation in every respect.
Ladies and Gentlemen, on behalf of the Industrial Organisa­

tions of Dutch Public Baths and Swimming Pools, I have
great pleasure in conveying to you their most cordial greetings.
I thank your Association for the opportunity they have so
kindly afforded us to get to know more about the working
methods of your organisation, and I will end by expressing
our sincere good wishes for the success of your National
Conference. I thank you. (Applause.)
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The President: I have pleasure in asking Mr. P. W.
Wissenraet, the Secretary of the National Organisation of
Dutch Public Baths and Swimming Pools, to address the
Conference. (Applause.)

Mr. P. W. Wissenraet: Mr. Chairman, Ladies and
Gentlemen. Let me begin by saying that I am very pleased
indeed to have this opportunity to tell you something about
the way in which the Baths and Swimming Baths in Holland
are organised, and 1 am most grateful to your Committee
for inviting me to speak to you.

Before embarking on my subject proper, I should like to
make one or two remarks of a general nature, which, how­
ever, I must ask you not to take as being inspired by any
political motive.

From a political and economic, as well as from a cultural
standpoint, it may be possible for Western Europe to over­
come its immediate difficulties and move forward on the path
of progress, but only on one condition: greater unity and
closer co-operation.

One of the most important purposes and advantages of such
unification may be the preservation and maintenance of a
rich variety of national traditions, customs and institutions.
No plan, however, for closer unity in Western Europe would
have any practical value without the participation of Great
Britain.

It is for this reason that we in Holland were overjoyed to
learn that the Five-Power Treaty—one of the first steps
towards closer co-operation in Western Europe within the
Charter of the United Nations—provides for closer future
co.-operation between Britain and Holland than was hitherto
the case.

Since it is only the harmonious and understanding partisan­
ship between the nations—particularly also in the different
fields of social-economic life—that can lead us to the so
ardently desired permanent peace, international amity and
prosperity, I trust that you will agree that it is a matter
of the highest importance that efforts in this direction should
not be confined to the political and diplomatic organs in the
respective countries. For here is a chance to support the
efforts of these official bodies by working “ from the bottom
upwards,” and such in the first place by getting, wherever
possible, organisations active in the social-economic life of
the different countries to establish the firmest possible contacts
with sister organisations abroad.
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Now the institution and organisation of Baths and Swim­
ming Baths, for the future development of which we have
here come together, form part of social-economic life, and it
is therefore a most fortunate thing that we are thereby
enabled, also in this field, to work towards the further con­
solidation of what we all hope will be a permanent close
contact between our two countries.

I should like to sec an even wider aspect to this contact.
I think it would be to our mutual benefit if Conferences
could be arranged embracing your Dominions, other Euro­
pean nations and America. In regard to this, I may say that
our Dutch Organisation already maintains a lively contact
with the National Association of Amusement Parks, Pools
and Beaches in the United States of America. We find its
publications valuable.

From your organisation, too, we have been receiving
various communications during the last two years. They en­
abled us in Holland to enrich our knowledge of the details
concerning the layout and administration of baths and swim­
ming pools in Britain.

There is no doubt that several of the problems facing the
administrators of these institutions in Britain and Holland
run more or less parallel.

Your organisation is many years our senior and so, its
activities extending over a far greater area than that of
Holland, has gathered a great deal more experience and
knowledge. I can only hope, therefore, that you will extend
to me your indulgence and bear with me if my information
should fall below the expectations of some of my listeners.

With your permission, Mr. President, I will now make a
few remarks concerning the present position of the Dutch
institution of Baths and Swimming Pools in general and its
organisation in particular.

From the latest inquiry instituted by our organisation, it
is found that for a population of nine and a half millions, the
Dutch bathing and swimming establishments include:—

42 covered Swimming Baths,
168 Bath-houses, and
364 Bathing Pools and seaside Bathing establishments.

In this total of 574 establishments the forms of ownership
are as follows:—

118 are municipally owned,
243 are owned by societies and institutions, and
213 are owned by private companies, firms or “one-man”

businesses.
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Out of the 42 covered swimming baths, 41 are owned
and run by private enterprise; only one by a public body.

As regards Public Wash-houses in our country, their
number is very insignificant.

Over 60 public baths and swimming pools were destroyed
by war operations. The number which have been repaired
and are in running order again is included in the total of
574 which I gave you just now.

After the liberation of Holland in 1945, in which Britain
took such an important part and for which our people will
always feel grateful, an important initiative was taken in the
field of bathing and swimming facilities.

Several prominent persons from the various sections of the
Bath and Swimming Pool business had come to realise that
the organisational position of our branch of public service,
taken as a whole, was most deficient as compared to the
very soundly organised businesses supplying us with the
necessary requisites for our own establishments.

For although Holland is not what one might call a “ cor­
porative ” state by any means, yet for a number of years the
several branches of industry and business in the country have
had at their disposal soundly financed and well-equipped legal
entities, called in Dutch “ vakgroepen.” The establishment
of these “ corporations ” is made compulsory by law. They
enable the respective branches of industry to get into direct
touch with the Government on any question affecting the
interests, either of the employers or of the personnel employed
in their respective branches organised and represented by
them, and champion the cause of their charge with vigour
and expert knowledge.

Until 1945 the Dutch public baths and swimming pools
possessed two free National Associations, namely:—

(1) The Netherlands Association of Covered Swimming
Pools;

(2) The Netherlands Society of People’s and School
Baths.

The latter has chiefly set itself the task of organising the
bath-houses and raising the “ bath-mindedness ” of the Dutch
people.

A third grouping of interests subsequently took place,
namely, the “ Netherlands Association of Open-air Swimming
Establishments and Sea Bathing Establishment.” Member­
ship of these organisations is voluntary. Each of these bodies
performed a useful function in its own field, but they main­
tained no mutual contact whatever. They further have to 
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fight .the activities of the numerous establishments which
decline to organise themselves voluntarily but arc not averse
to gathering the fruits of the activities of these organisations,
which were brought into existence thanks to financial and
other contributions from their members, whose mental hori­
zon was a little wider than the size of their own establishments.

Many leading figures in our branch of industry accordingly
began to realise that the creation of a legal body to represent
the interests of our public service would be highly desirable,
provided always that the voluntary national organisations,
which must continue to perform their useful and important
function in the public baths and swimming-pool industry, were
left intact. It was especially argued that such a legally repre­
sentative body, comprising all establishments without excep­
tion, should be instructed to draft and carry out, in the general
interest, a well-defined working programme with a con­
sciously conceived objective. It should at the same time be
instructed to guard against any attempts at infringement of
the individual freedom of each establishment to carry on its
business as it thinks fit.

It was further thought urgently necessary to endeavour to
put an end to the diffidence and lack of understanding on
the part of Government Departments in regard to the needs
and reasonable desires of our establishments. This official
indifference was probably due chiefly to the absence of pre­
cisely such a representative organisation, one result of which
was the total lack of any statistical data and other docu­
mentation relative to our entire branch of industry.

A glaring example of this official indifference was the
frequent absence of any assistance given by the Government
Bureau dealing with the distribution of material in our efforts
to obtain permits for the most indispensable requisites in
these years of scarcity of materials.

And so, in the autumn of 1945, a Bureau was founded and
instructed, as its chief task, to prepare for the institution
of a legal body to represent the interests of the public baths
and swimming pool establishments. An Advisory Com­
mission was appointed, composed of persons who were as
far as possible representative of the several bodies interested
in public baths and swimming establishments; that is, repre­
sentatives of:—

(a) The Minister of Social Affairs;
(b) Association of Dutch Municipalities;
(c) Netherlands Association of Covered Swimming Pools;
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(d) Netherlands Society of People’s and School Baths;
(c) Netherlands Association of Open-air Swimming Pools

and Sea Bathing Establishments;
(f) Royal Netherlands Swimming Association; and
(g) Union of Public Baths and Swimming Pool Workers.

The daily management of the Bureau was placed in the
hands of a Director.

After prolonged negotiations, this Bureau obtained official
recognition, pending an entirely new legal arrangement for
the installation of a legal entity representing the interests
of the whole of the public baths and swimming pools in the
Netherlands.

Finally, on 11th August, 1947, the Minister of Economic
Affairs issued an order for the installation of the “ Industrial
Organisation Public Baths and Swimming Pools,” after which
the preliminary Bureau was liquidated.

As from this date, therefore, every bathing and swimming
establishment in Holland is automatically considered as
having joined the covering organisation, whether or not it
was previously a member of one of the voluntary societies.
Membership ceases only in case of complete and permanent
cessation on the part of an establishment of all its activities
forming the basis of its membership.

Each establishment, moreover, including those managed by
societies, foundations, boroughs, counties or the State—
whether run for profit or for charity, is legally compelled
to make an annual financial contribution to the official
organisation and to supply it with certain detailed information
regarding its business.

These contributions are used to defray expenses incurred
in the work of safeguarding the interests of the whole of the
industry of public baths and swimming pools in the Nether­
lands, under the supervision of the Directorate of the Indus­
trial Organisation and of the superior official organ set above
it, with which I cannot here deal in more detail. The
Directorate of the Industrial Organisation has remained much
the same as that of the preliminary Bureau which organised
it, with this exception: that the representative of the workers’
union could no longer form part of it, while the member
acting on behalf of the Royal Netherlands Swimming Associa­
tion has only an advisory function.

For the rest, the future composition of the Directorate may
be subject to further regulations, and the same applies to the
duration of the members’ term of office. Any special wishes 
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expressed by the general meetings of the voluntary societies
and forwarded to the official body will, of course, have its
fullest consideration at all times.

The task of our new official organisation may be briefly
formulated in this way: that it must advise its members in
all matters in their best interests and watch over those in­
terests whilst bearing in mind the general interest of the
country. I may also put it this way: our Industrial Organisa­
tion has a regulating executive and—as the most important
part of the latter—an advisory task. In this we must keep in
mind the place which our Industrial Organisation occupies
as intermediary between the Government organs and the
public baths and swimming baths.

The legally constituted body which we call our “ Industrial
Organisation” is, as it were, a joint, an articulation, in the
national body which passes on the impulses coming from
above to the public baths and swimming pools and, con­
versely, communicates the desires and/or objections on the
part of those establishments to the Government organs. Our
Industrial Organisation has a mediating function: it supplies
information and advice from and about the bathing and
swimming establishments to the official bodies, communicat­
ing to these establishments the ideas held and the directions
laid down by those Government bodies; and all this without
being, as such, an official Government Department!

This being so, our organisation enjoys a considerable
measure of independence, both financially and organisation­
ally. As regards the former, the financial aspect, I may,
for instance, point out that the formation of capital is allowed
for certain purposes, such as research, collective propaganda
and such like.

As far as our country is concerned, at any rate, the absence
of an organisation comprising all establishments would cer­
tainly mean that no adequate solution could be found of the
difficulties with which many of those establishments are con­
stantly faced. The result of this would be that it would be
impossible to lead the future development of the public baths
and swimming pool industry along the right lines in a vigorous
and really responsible manner. For that task the Dutch
voluntary organisations are, generally speaking, still too weak.
I am thinking in this connection, for one thing, of the collect­
ing and analysing of statistical and other data concerning the
industry, a knowledge of which is of such high importance
for its healthy future development.

To this end it is necessary, in our opinion, that we should
have at our disposal the complete documentation of all 
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necessary data at some central point which alone can enable
us to defend effectively the interests of the establishments, of
the workers employed by them and of the entire population
so far as bathing and swimming facilities arc concerned.

I may add that several Government departments have shown
considerable appreciation of the importance for the Nether­
lands of the fullest information and guidance being given to
the public concerning the structure, the importance and the
interests of our branch of industry.

To mention only a few points: the adjudication and sub­
sequent decision in regard to applications for permits to
establish a business; the regulation of tariffs, wages and con­
ditions of labour (which to-day are in Holland regulated
nationally and by law). These things cannot be done in a
proper manner unless we have at our disposal the most com­
plete and extensive documentary material.

If the Organisation is to achieve anything for the benefit
of our branch of industry in the performance of its function
in the field mapped out for it, then it will have to establish
and maintain close contact with different Government and
municipal authorities. In so doing, therefore, it is pursuing
the work done previously by the Preparatory Bureau which
was liquidated when the Organisation was established and,
as it were, continuing where the Bureau left off.

Tariffs and Turnovers
Wages and prices, in Holland, are at present subject to

legal and national regulations in almost every field of industry
and business. This is one of the logical consequences of our
national post-war poverty, necessary in order to fight as far
as possible any inflationary tendencies in the financial
situation.

The maximum charge fixed by law for the use of a swim­
ming pool by adults, is the Dutch equivalent of one shilling,
in a covered swimming pool in one of the large towns, and
seven pence for the use of a non-covered swimming pool or
seabathing establishment.

In special circumstances in conformity with the standard
of an establishment, however, permission may be asked and
obtained to charge a higher price than those mentioned, in
which case, the Government authorities invariably consult
our Industrial Organisation, before making a decision.

There is no national legal price-regulation in respect of the
bathhouses, except that the tariffs are tied to the charges 

33



ruling in May, 1940, subject to applications and permits for
individual increases.

The average charge for a shower-bath or tub-bath is 15
cents Dutch, or about 3id. The number of tub-baths taken
is rapidly decreasing. In 1946, only 800,000 tub-baths were
provided as against 8,600,000 shower baths. The so-called
“ para-medical ” or semi-medical baths arc taken only very
sporadically in Holland, and are not of a very sumptuously
luxurious character.

A few words with regard to the allotment of material.
Our organisation is in close and constant touch with the

different Government bureaux appointed to supervise and
regulate the distribution of the little material available, so as
to ensure that the public baths and swimming pools shall, as
far as possible, get a fair share of such things as coal, oils,
chemicals, building materials, and such like.

When necessary, the organisation issues to an establish­
ment a so-called “ Priority Certificate,” while on certain
occasions, they have gone so far as to take on the supervision
of stocks of shoes, leather for swimming belts, swim-suits,
soap and so on.

Not a single bath-towel has been issued by the Govern­
ment to any of the establishments! The swim-suit problem,
too, causes us a lot of trouble.

Before I leave the purely national, Dutch, aspect of our
subject, ladies and gentlemen, I will just touch very briefly
upon one or two miscellaneous points.

A problem which is being tackled by our Organisation is
that of getting a considerable reduction in the taxation at
present applied to our branch of industry, by drawing atten­
tion to, and enlisting support for, the extremely important
social function performed by our establishments.

It is estimated, that the damage suffered by our branch of
industry owing to the war, expressed in terms of money,
amounted to £600,000. About 60 establishments are still
closed as a result of damage by war-like action in one way
or another.

In many cases where an establishment applies to the
Government for compensation in respect of war-damage, our
Organisation acts as intermediary.

Future Development
One of the most important tasks of our Organisation is to

give its active assistance in shaping the future development of
the public baths and swimming pool service in our country.
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The first step in this direction was taken last year by
creating and perfecting a complete registration of all estab­
lishments still working in the country.

While this voluminous and time-devouring work is going
on, a thorough exchange of views is at the same time taking
place between experts, concerning the general guiding lines
which should be laid down for the future development of the
whole of the public baths and swimming pool service.

And here I may say that I am convinced that a thorough,
separate discussion between your organisation and our own
would greatly assist the solution of the problems facing us,
and would altogether be a most desirable thing !

It stands to reason that mistakes were made in the past,
also in our country, in the planning and building of public
baths and swimming pools; indeed, these mistakes have in
some cases had serious consequences, either financially, or
socially, or both. There existed, in Holland, a number of
organisations active in this field, but without any mutual con­
tact, which might have given preliminary advice in these
matters; only a few of them, however, availed themselves of
the opportunity, probably because they were not invited, or
because they were unaware of their chances to do so.

For this reason, the Preparatory Bureau which was the
precursor of our Organisation, very soon realised the desira­
bility of co-ordinating the work of the various institutions
engaged in an advisory capacity in the different fields
affecting our problem.

I have tried, ladies and gentlemen, to indicate to you, out
of the multifarious aspects of our subject, some which 1
sincerely hope may have your interest.

The Board of our Organisation is fully aware that an
enormous amount of work still remains to be done in
Holland. It should be possible to consult scientists and ex­
perts from all sections of this branch of public service, to
exchange views and experiences with them, to arrive at the
solution of many problems still facing us, and to implement
the conclusions thus arrived at in a truly constructive manner.

In this, our Organisation has a twofold task.
By means of its advisory function it may serve the interests

of the establishments—in so far as they are in need of this,
and in so far as the existing free societies are not able or not
competent to help them.
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But over and above this, it is the task of our Organisation
to assist the Government, who could never master the
mechanism of social life without expert advice, also in the
field of the public baths and swimming-pool service. Whether
the Board of our Organisation will succeed in this twofold
task .will depend upon the spirit in which the practical work
is tackled. Our Organisation will have to keep constant
guard against the danger of allowing the general interest to
be overruled by the individual or group-interests of the
establishments.

With this, Mr. President, I believe I have satisfied, to the
best of my ability, the wish to tell the Conference something
about the situation in public baths and swimming pool service
in Holland.

Mr. President, ladies and gentlemen, on behalf of the
Board of our Industrial Organisation, I conclude by ex­
pressing our ardent desire that the contact between our two
organisations will, in the years before us, become more firmly
consolidated, and will lead to a co-operation of which we
shall both gather the fruits.

I thank you.
The President: Ladies and gentlemen. I think we are

very much indebted to our Dutch colleagues for their talk to
us this moming. (Applause.) I understand, ladies and
gentlemen, that we shall have the pleasure of their company
to-morrow night at the Conference Dinner. (Applause.)

That concludes the business for this moming.

Tuesday Evening—Civic Reception
His Worship the Mayor of Hove, Councillor Captain F.

G. J. Didden, J.P., supported by the Mayoress, Aidermen
and Councillors pf the Borough of Hove, received the dele­
gates as guests at the Town Hall, and the ceremony was
followed by an evening’s entertainment.

Wednesday, 26th May, 1948

The President: Ladies and gentlemen, in opening this
morning's session, we have an alteration. Dr. Gale, unfor­
tunately, cannot be here to read his paper, but I have great
pleasure in asking Dr. E-. T. Conybeare, M.D., F.R.C.P., to
deputise for him. (Applause.)
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INFANTILE PARALYSIS AND THE
PUBLIC BATHS

By A. H. GALE, DM, D.P.H.
I find that at your conference, last year, Dr. Laws dealt

generally with the purification of the water in swimming
baths, and that the first question addressed to him was about
infantile paralysis. In the course of his reply, Dr. Laws
said: “ It is a very puzzling disease.” 1 should like to con­
firm that statement at the very outset and to say that,
in view of the many gaps in our scientific knowledge of the
disease and of its mode of spread, much of what follows
deals with matters on which there is no definite scientific
evidence on which firm opinions can be based. To put
the matter of swimming baths into proper perspective it is
necessary to devote a high proportion of the time to a con­
sideration of the general problems of the epidemiology of
infantile paralysis—a better name is poliomyelitis—and a
relatively short time to the consideration of local conditions
in the bath itself.

There are three main methods of approach to the problems
of the epidemiology of poliomyelitis; the first is that of the
laboratory worker who studies the distribution of the virus
by means of tests on animals and so on, the second is that
of the epidemiologist who studies the distribution of cases
of the disease in human beings and the circumstances of
epidemics, and the third is that of the medical administrator
who has to suggest what action shall be taken in the face of
an epidemic. The task of the latter is a peculiarly unenviable
one, because he has so many problems to which neither the
laboratory worker nor the epidemiologist has a definite
answer. He also has to take into account many things which
are not capable of scientific study at all, such as what will
be the effect of his actions on public morale and many other
things. I should explain that I approach this problem from
the two latter points of view, that of the epidemiologist and
medical administrator, but that it has naturally been my
business to keep in touch with all the important work in the
laboratory field although I have not actually worked in it.

Poliomyelitis is caused by a filterable virus, and this fact
is of fundamental importance in all scientific work on the
disease because of the properties of viruses generally and of
poliomyelitis virus in particular. Viruses belong to the
world of the infinitely small. In the world of the microscope
to which bacteria belong, the unit of measurement is the 
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micron (1/1,000) mm., but in the world to which the viruses
belong, the unit of measurement is the mili-micron,
(1/1,000,000 mm.,) and poliomyelitis virus is one of the
smallest, being only about 10-15 mm in length (it is probably
a slender rod). It is impossible to grow viruses on culture
media, like those used for bacteria, because they can grow
only inside a living cell, and this fact makes it quite impossible
to do the kind of experiments on survival under different
conditions which can be applied to bacteria and which were
described by Dr. Laws last year. Most strains of virus
causing human poliomyelitis can be detected only by
inoculating certain species of.monkeys or apes, but there are
a few strains which have been adapted so that they will
produce disease in small rodents—mice, cotton rats, etc.
It is a little easier to use these strains for survival experi­
ments, but the final test for the presence of virus always
has to be the effect produced by inoculation of a living
animal or animals and, as you will appreciate, this is a very
much more difficult and uncertain method than the methods
of plate culture and so on used for estimating the effects of
disinfectants, etc., on the survival of bacteria.

By the methods of animal inoculation which I have
mentioned, poliomyelitis virus has been found in many
different situations, of which the following are the chief: —

(1) Tn swabbings from the throat, and in the faeces of
cases of definite disease, and, also, in large numbers of per­
fectly healthy carriers. Burnet (1945) sums up the large
amount of work which has been done on this point in the
following words: “ The one thing which must be grasped
about the epidemiology of poliomyelitis is that the clinical
paralytic disease is essentially a rare accident, superimposed
upon this relatively innocuous mode by which the parasite
survives.”

Virus has been found in the fasces for as long as 19 days
before the development of paralysis (Brown, G. C„ et al. 1945)
and for many weeks after. It is more difficult to find in
swabbings from the throat, and is probably present there for
much shorter periods. Virus is not found in the urine.

(2) Away from the human host, virus has been found in
the sewage of cities at times of prevalence of the disease and
for at least two months after prevalence. When one con­
siders the dilution factor, it is obvious, that, to be detectable,
the virus must be present in relatively enormous quantities.
The probable period of survival is a long one—probably
many weeks—-but it seems improbable that the virus multi­
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plies outside the human body even where, as in sewage,
there are bacteria and protozoa in which the virus might
conceivably grow.

Virus has been found in flies trapped in the neighbourhood
of cases of the disease, and food on which these flies have
been allowed to settle has produced disease in monkeys.

I have been unable to find any record that virus has ever
been found in the water of swimming baths, and, indeed,
when one considers the dilution factor, it is almost incredible
that it should be.

From what I have already said about the experimental
methods available, you will sec how difficult it is to devise
conclusive experiments on the effects of disinfectants such
as chlorine on virus, but work has been done on this point in
the United States (Lcnsen, S. G., et al. 1947), These American
workers found that 0.05 p.p.m. free chlorine would inactivate
virus in water within 10 minutes at pH range 6.85-7.4, but
if the pH range was 8.95-9.25, the virus was not inactivated
after one hour even in the presence of free chlorine. There
are all sorts of difficulties about experiments like these, one
of them being that they are done with a mouse-adapted
strain of virus, and we do not know that human strains
behave in exactly the same way.

Having tried to put the problem from the point of view
of the laboratory worker, I want now to put it from the
epidemiologist’s standpoint.

Large-scale epidemics of poliomyelitis almost certainly did
not occur until the early years of the present century when
they began in Scandinavia (1905). It has been suggested
that the epidemic form of the disease spread from the
Scandinavian countries to the rest of the world, but small-
scale epidemics had occurred elsewhere before the big
Scandinavian ones. Since 1905, big epidemics have occurred
in other parts of the world, notably in New York State in
1916, and in many other parts of the United States. On the
whole, the great epidemics have occurred in temperate
countries with the highest standards of living and of
sanitation. It has been suggested that in countries with
relatively low standards of sanitation, infection with virus is
so widespread that the population develops a high degree of
immunity and epidemics do not occur. There have, how­
ever, been many exceptions to the generalisations given above,
and all explanations of the facts are incomplete. In an
epidemic, cases occur in a very irregular way. Evidence of 
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direct infection from one paralytic case to another is the
exception rather than the rule, and there seems to be no
rhyme nor reason why certain places should have large
numbers of cases, while other adjacent ones escape. Distri­
bution of cases, except in very exceptional instances, seems
to have nothing to do with water or food supplies, or with
poor social conditions. In places where the density of
population is low, so that it has been possible to trace out­
lines of infection, these have followed movements of people
rather than things. As has been mentioned in the foregoing
section, it is generally believed that the number of people
who acquire virus far exceeds the number who develop
paralytic disease, and in families where a paralytic case
occurs, it is common to find that some other members of the
family have had a slight and transient illness like the early
stages of poliomyelitis. That is a very brief survey of the
epidemiologist’s point of view.

There is a little evidence that over-fatigue is to some extent
a predisposing cause of disease, and that paralysis is particu­
larly liable to affect any muscles which have been fatigued
about the time of onset of the disease.

The medical administrator has to weigh up the laboratory
and epidemiological evidence, and also has to take into
account the reactions of the public. In this’ connection, I
would quote the following from a recent paper by Dr. Sweet-
nam (1948) on his recent experience in Eccles: “ During the
period the schools were closed, cinemas and swimming baths
were barred to children. This was done more as a gesture
than in the belief that it would restrict the spread of infection.
The experience was that children tended to visit cinemas in
neighbouring districts, and to swim in the filthy canals instead
of the baths.”

In a recent survey of 391 cases (Daley) of poliomyelitis
admitted to London hospitals during 1947, a history of a
recent visit to a swimming pool was obtained in only seven
cases. Special enquiry on this point was also made in
Manchester, by Dr. Semple (1948), and no particular associa­
tion was found between visits to swimming baths and the
onset of disease.

I have tried in this paper to present the laboratory and
other evidence available as to the possible part played by
public baths in the dissemination of poliomyelitis. From
what I have said of the laboratory evidence, it is clear that
a person who was harbouring virus in his pharynx or 
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intestine, could, theoretically, transmit it to another person
either through the medium of the water or through the air
by droplet infection. It is clear that infection with virus is
only one factor in the causation of paralytic poliomyelitis, and
that very many persons are infected with virus without
developing disease—in fact, the simple equation: human
being + virus = poliomyelitis is not true, because there is an
unknown factor or factors on the left-hand side of the
equation. The opportunities of transfer of virus from one
person to another by droplet infection in ordinary life are so
numerous that there seems to be no good reason for singling
out the public bath as being a special risk of air-borne infec­
tion. On the laboratory evidence, the water must be
regarded as a special risk to some extent, because we cannot
be sure that all virus will be inactivated by chlorine or other
disinfectant before it has the chance of infecting another
person. We know very well, however, that in hot weather,
children are going to bathe somewhere, and, on balance, it
would seem better that they should bathe in decent conditions
where overcrowding can be controlled and where the water is
kept clean than in canals and ponds which may be subject
to sewage pollution.

An attempt has been made to explain why it seems
undesirable to lay down hard and fast rules as to the admini­
strative action to be taken when poliomyelitis is prevalent
in an area. Decisions as to what is desirable depend on so
many local circumstances that they must be made by the
Medical Officer of Health who is fully acquainted with them.
I suggest, however, that generally speaking, the balance of
evidence is in favour of keeping open properly controlled
public baths and bathing pools.

From what I have said, it will, I think, be clear that no
precautions can do away with all the opportunities for transfer
of virus which are theoretically possible in a public swimming
bath. It seems desirable to consider precautions—or rather
the reasonable reinforcements of existing precautions—under
three headings: —
• (a) Air-borne infection; (b) Infection by ingestion; (c) The
fatigue factor.

(a) Air-borne infection. The problem here is really the
same as that in any large hall in which large numbers of
children and young people are accustomed to assemble. It
must be remembered that overcrowding in corridors is to be
avoided just as much as overcrowding in the bath itself, and
that spectators are just as important as bathers so far as air­

41



borne infection is concerned. It is for these reasons that
swimming galas may be regarded as undesirable by the
Medical Officer of Health during periods of high prevalence
of poliomyelitis.

(b) The possibilities of ingestion are rather more compli­
cated and may be divided into: (i) Those arising outside the
water; and (ii) Those arising in the water.

(i) Outside the water we have to consider the possi­
bility of contamination from saliva and from fascal
contamination. I should think that salivary con­
tamination would be the most probable from
coughing or spitting, but the possibility of faecal
contamination of the hands must not be forgotten,
and provision for the washing of hands in proximity
to the W.C.s seems desirable. The sharing of
towels is another possible mode of transfer of virus.

(ii) In the water, we have also to consider the possi­
bilities of salivary and faecal contamination. The
methods of minimising these risks are the general
ones recommended by Dr. Laws, i.e., adequate
overflow sills to deal with the surface scum and
chlorination to deal with virus which remains, so to
speak, in circulation. 1 think that it is quite
impossible, in the light of our present knowledge,
to make any estimate of the quantitative aspect of
the risks of salivary and faecal contamination, but I
should guess that virus released on the surface from
the saliva might have a better chance of infecting
someone else than vims from the faeces. It is
therefore fortunate, from our point of view, that
virus is present in the nose and throat of infected
persons for much shorter periods than it is present
in the faeces.

(c) The fatigue factor. Strictly this has nothing to do
with the transfer of vims, but this seems a convenient place
to consider it. There is some evidence that if a person in
the late stage of the incubation period of the disease takes
very violent exercise, that person is more likely to develop a
bad attack. The best way of taking care of this would seem
to be for those in charge to be a little more fussy than usual
about the amount of swimming that young people do at one
time, and the avoidance of competitive events which are
likely to lead to exhaustion.

In short, there are no specific precautions to be taken
against this particular disease, and those that I have men­
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tioned amount really to an increased vigilance on the part
of those in charge to ensure that the standards of hygiene
proper in a well-run public bath are maintained. In con­
clusion, I should like to emphasise once again, that the
bogeys which I have discussed are to some extent theoretical
ones. They depend for their existence on laboratory findings
which cannot tell us very much about the practical risks
involved.
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The President: Ladies and gentlemen, now is Question
Time.

Mr. S. Fisher (Middlesbrough): I would like to make
the following suggestions, re the scare created by the epidemic
of Poliomyelitis in 1947, which prevailed throughout the
country.

The stepping up of free chlorine to .6 as a protection for
bathers was not sufficient to overcome the results of the scare,
although no isolated case of poliomyelitis can be traced to
water-borne virus.

The attendance at all swimming pools in the country was
reduced to an alarming low standard, including a ban on the
attendance of schoolchildren.

No scare of this kind should be allowed in the forthcoming
season, or ever; the psychological effect on the bather and
the general public is dangerous and will tend to keep the
healthy sport of swimming down to a low ebb.

It is, I am sure, the duty of the members of this conference,
to bring to the notice of the Health Authorities and the
general public, that in up-to-date chlorinated swimming pools
there is no danger of infection with the poliomyelitis virus.

I would ask that these suggestions be incorporated in the
future policy of the National Association of Bath Superinten­
dents.
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Dr. Conybeare : This seems to me largely a statement of
fact, I have no doubt, a very correct one. I would remind
you that what happened last year is the first experience of the
sort in this country. On the other hand, the United Slates
have had this sort of thing for many years, and have gone on
having fit. In this country, we find that poliomyelitis occurs
during the late summer and autumn, and we have to do our
best to protect children. I agree that the stepping up of free
chlorine to .6 is not sufficient. The chlorination of the water
is only one of several things which combat possible risks in
public baths, and it is true that no known cases have been
traced to water-borne virus. It seems to me the operative
words are “ up to date,” “chlorinated” and “ no danger,” and
like Dr. Gale, I think that although chlorination of the water
may be expected to reduce risks, there still remain other risks
associated with any assembly of children and young adults.

Mr. F. D. Boone (Hastings): Can the author suggest any
simple means of allaying the public’s fear qf visiting swim­
ming baths during epidemics ? Was undue publicity given
in the national Press to the closing of some baths during the
epidemic last year ?

Dr. Conybeare: With regard to the first part, as to
whether the author can suggest any simple means, the answer
is “ No.” He cannot suggest any simple means of allaying
public fear. Put yourself in the position of the Medical
Officer of Health, who is rung at all hours on the telephone
by anxious parents. What is he to say to them ? He says
quite sincerely that large gatherings of children may not be
wise. However, some social life must be maintained, and it
is hardly ever necessary that schools should be closed. In
swimming baths, however, there is the risk of the assembly
of children from different social groups of the community.
This is a very real risk. With regard to the second part, I
think my answer is “ Yes,” but on the other hand, it is very
difficult to say to the national Press exactly what they shall
and shall not publish. (Applause.) The Ministry of Health
circulars which went out to the Medical Officers of Health
did not recommend any general closing of swimming baths,
but left it to the Medical Officer of Health’s own good sense,
and he advised his local Council as he thought fit. I do not
see what else could be done. When certain baths are closed,
or when a well-known local swimmer got the disease, naturally
the local Press gave such matters prominence, with the result
that they were taken up and exaggerated by the national
Press.
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Councillor West (Hampstead): At the Hampstead Baths
we have been allocating a bath to allow victims of this
disease to receive rehabilitation treatment by swimming and
under-water exercises. I should like a statement that once
the disease has run its course, the patient is no longer a bearer
of the virus, and there is no danger of infection to other
bathers.

Dr. Conybeare : The evidence available shows that the
virus of this disease, although it may be present in the affected
person for a month to six weeks, or perhaps a little longer.
does eventually disappear. A case of poliomyelitis does not
usually receive exercise treatment in water until long after
the disease has run its course ; when I do not think there is
any danger of infection from such cases.

Mr. C. B. Scothern (Bexley): Is poliomyelitis very pre­
valent in Holland ? If so. what precautions do the authorities
take in the matter ?

Dr. Conybeare: This is hardly a question for me, perhaps
our friends from Holland would answer it ?

Dr. Bierenbroodspot: Mr. President, the answer to this
question is that we had an epidemic two years ago, and the
medical service took measures against it. We did not close
the pools, and wc did not close the schools, because, as is
mentioned in this excellent paper, the schools and swimming
pools were not considered causes of the epidemic. Naturally,
however, parents were anxious, and we observed a marked
decrease in attendance at the pools. (Applause.)

Mr. Glisson (Heston and Isleworth): Would the writer
agree that at this stage of research work, a free chlorine con­
tent of .5 p.p.m. with the pH between the ranges of 6.85—
7.4 is to be recommended as the best safeguard at present
known ?

Dr. Conybeare: As Dr. Gale mentions, experiments have
been done bearing on this, but it is difficult to regard them as
conclusive. A free chlorine content of .5 p.p.m. with pH
range of 6.8—7.4 would seem to be a reasonable safeguard
on what we know at present.

Mr. J. Wood (Exeter, Devon): Would Dr. Gale agree that
a bath with a minimum chlorine content of .5 p.p.m. and pH.
7.0 as minimum, with a bathing limit for any person not 
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more than one hour, constitute reasonable precautions against
poliomyelitis ?

Dr. Conybeare : The first part has already been dealt with
and it is reasonable to suppose that the virus would be killed
by the chlorine content mentioned at a pH. 7.0. With regard
to the second part, this raises the fatigue factor, which was
dealt with in Dr. Gale's paper. If a person who is already
infected takes violent or prolonged exercise then there is
probably a greater risk that that person will develop a bad
attack. It has always seemed to me. and I speak on this
point as the father of young children, that when poliomyelitis
is prevalent the time limit for children should be even shorter
than that suggested, i.e., half an hour.

Mr. E. H. Whittle (Holborn): On page 6 of the paper, it
is stated that the painfully obvious accumulation of throat
and nasal mucus one sees floating in swimming bath water
constitutes surface pollution of a highly dangerous pathogenic
character. Would Dr. Gale agree that if 95 per cent, of the
dangerous, ingestible pollution is on the top half-inch of the
bath water, then its immediate removal should be a
compulsory measure?

Are Dr. Law's “adequate overflow sills” too mild a remedy,
and would Dr. Gale prescribe a more “ drastic ” remedy for
this serious ill?

Dr. Conybeare : Well, as Dr. Gale said, probably the most
dangerous sources of virus are the nose and throat, and the
most likely place in which it may be transferred is the surface
of the water. Mr. Whittle suggests the immediate removal
of the top half-inch of the water should be a compulsory
measure. That is more an engineering question than a
medical one. If it were possible to remove this surface
water, particularly when the bath is crowded, I would like
to see it done, but I should also like to know how it can be
done. (Applause.)

Mr. Brownlee (Islington): In view of the remarks on pH
value in para. 3, page 3, was there any reduction in pH value
of water supplied by waterworks undertakings which, I be­
lieve, is usually in the region of pH 8? I refer, of course, to
the recent epidemic.

Dr. Conybeare : Now, I take it that the intention of this
question is to imply that some general reduction throughout
the country in the pH of water supplies might have been a
factor in the causation of the epidemic last year. There is 
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not the slightest evidence whatever of this. The start of the
epidemic has been studied in some detail. It has been
established that it commenced almost simultaneously in many
areas in the country. This has proved very difficult to
explain, but I know no evidence of a change of the pH of the
water supply to public baths being concerned.

Mr. Brownlee: I do not mean baths. I mean with regard
to any pH reduction to water supply for domestic purposes
—in the home.

Dr. Conybeare: That is a somewhat different question,
but again I would say the answer is “ No.” I do not see how
a reduction of this sort could have influenced the epidemic as
it occurred in this country last year.

Mr. Turnbull (Derby): Would other means of sterilising
swimming baths water be as efficacious as chlorine in dealing
with the virus of poliomyelitis?

Dr. Conybeare: Well, the only other means I know of
water purification is by ozone, and experiments — using
animals—show that ozone is just as effective as chlorine in
killing the virus in water.

Councillor Newlove (Scunthorpe): Would it not be as
well to let all Medical Officers of Health have a copy of this
paper, so as to get uniformity of action?

Would it not look bad if one Medical Officer of one
authority closed his local baths, whilst another may decide
not to close his local baths because of differing opinions?

Dr. Conybeare: Well, quite frankly, I am not sure that
one should attempt to press for complete uniformity of action.
It may, or may not be a good thing. The Ministry of Health
has always wanted the Medical Officers of Health to have the
maximum possible freedom of action in such matters. They
are the men on the spot, they deal with the local position and
know their own local circumstances.

Mr. Farnsworth (Bethnal Green): This paper has been
focused upon the relationship of poliomyelitis and swimming
baths. What about the very large number of public who
attend public slipper baths? Although cleaned before use,
for each customer, it is not universal practice to disinfect the
slipper bath on each occasion. It would be of interest to
learn if the analysis of the several hundreds of London and
Manchester cases revealed any relationship between the
incidence of poliomyelitis and the use of public slipper baths.
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Dr. Conybeare: I do not suppose that the analysis men­
tioned actually dealt with this point, but I do not think that
if you made such an analysis you would find any relation to
slipper baths. The figure for the total number of cases in
1947 shows one-third were under five years old, one-third
schoolchildren, and one-third young adults. I think it
extremely uncommon for children under five to use slipper
baths. • I think this route of infection via slipper baths, like
so many other possible routes of infection in this disease, is
remote and not of any real importance.

Mr. T. Lindsay (Richmond, Surrey): In the opinion of the
speaker, is there a possibility of the virus remaining active in
towels that arc thoroughly boiled and sterilized after use ?

Dr. Conybeare: Providing the process of boiling and
sterilizing is thorough, there is no likelihood of poliomyelitis
surviving.

Mr. G. A. Houldsworth (Normanton): Does the speaker
imply in his paper that the lower the pH. value, the greater is
the safety of the bather ? If this is correct, what is the
correct pH. to work, at ?

Dr. Conybeare: It seems that pH. values between 6.85
and 7.4 are the most effective for the virucidal action of
chlorine. I do not think you want to get below 6.8.

Mr. G. S. S. Newell (Wakefield, Yorks): Would the
doctor be good enough to inform me if he has any objection
to extracts of his splendid paper being submitted to the Press
for the furthering die knowledge of those unenlightened mem­
bers of the public, who were so quick to comment adversely
on the,matter.

Dr. Conybeare: Well, of course, 1 cannot speak for Dr.
Gale who wrote the paper, but I do not think he would have
any objection, providing the extracts it is proposed to publish
are first submitted to him to ensure that no misleading im­
pression is given. (Applause.)

Mr. C. J. D. Jordon (Eccles): According to Lensen
(U.S.A.), in a pH value of 8.95—9.25 virus was not inacti­
vated after one hour in the presence of free chlorine. Is one
correct in referring that a pH value above, say, 7.4—7.6 the
danger of virus being present in small quantities still exists ?

Dr. Conybeare: I do not feel that one should get away
from the 6.8—7.4 range of pH in water, because until further 
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investigations are made, we must accept the evidence of
Lensen’s experiments.

Mr. Forsyth (Newport): If the speaker believes that the
virus has not been found in swimming bath water, cannot a
statement be made in the British Medical Journal by some
authority, so that Medical Officers of Health would be pre­
vented from closing baths when another scare is threatened?
’ Dr. Conybeare: Although virus has not been found in
swimming bath water, I do not think such a statement would
have the desired effect, nor should we attempt to impose
restrictions on any Medical Officer of Health. He should be
left to act as he thinks fit in this matter.

Mr. C. T. Smith (Bermondsey): 1. It has been suggested
by Dr. Gale that the virus will pass through filters. In the
opinion of the speaker, would the gel which is created on the
filter beds in filtration plants tend to trap the virus?

2. Have any experiments been carried out with ultra­
violet ray, etc., to combat this virus?

Dr. Conybeare: To the first question, the answer is that
American experiments show that unless the dosage of the
chemical used to produce flocculation is extremely heavy, the
virus is not effectively trapped and removed by the subsequent
filtration. The dosage required to remove it is far beyond
anything usually applied to water in this country.

To the second question, the answer is that it depends on
what you mean by “ combat.” Ultra-violet light has some
lethal effect on poliomyelitis virus, but it is not at present a
practical means of sterilising water. I would draw your
attention to the fact that poliomyelitis is seasonal. It appears
mainly in late summer and autumn months. If sunlight,
which contains ultra-violet light had any strong lethal effect,
we would not expect to get this particular seasonal incidence.

Mr. Brierley (Wolverhampton): The paper refers to pos­
sible transfer of virus by towels and bathing costumes.
Would the writer agree that the present system adopted in
most establishments, of a clean washed and sterilized towel
to each bather, is sufficient to entirely cancel this possible
risk?

Dr. Conybeare: Virus should be effectively destroyed in
the ordinary laundering process and, properly operated, such
a process should remove the risk of virus being transferred by
towels and bathing costumes.
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Mr. Tams (Stoke Newington): In view of the variety and
diversity of precautions taken by authorities last year, does
not the author agree that, to dispel public fear, an authorita­
tive statement issued by the Ministry of Health would have
been more effective?

Dr. Conybeare: Well, the Ministry, last year, did issue a
statement which was primarily addressed, as 1 think it should
have been, to Medical Officers of Health. This was a lengthy
memorandum containing a great deal of what was meant to
be helpful advice including suggestions for allaying public
fear. Many people think that so-called authoritative pro­
nouncements from Government Departments may do more
harm than good. I think, on balance, this matter is better
left with the local Medical Officer of Health.

Mr. W. Archer (Darlington): Does Dr. Conybeare con­
sider that the water level in swimming baths should be kept
to a higher level than is the common practice in many
establishments, thereby ensuring a rapid off-take of surface
scum? In this connection, does the doctor think it would be
worth the expense incurred, to ensure a rapid flow of sur­
face water, in cases where scum troughs or channels are not
connected already to the filtration plant, to instal plant or
pumps to accelerate the flow?

Dr. Conybeare: I must admit I find it a little difficult to
answer this. In my experience it is not common to keep
water in baths at a level high enough to secure a rapid off-take
of surface scum, and therefore, generally speaking, I think the
water level ought to be higher.

The second part is even more difficult for me to answer.
It does seem to me desirable to take as much off the surface
as possible, but whether the expense involved would be
justified by the results which would be achieved, is another
matter.

Mr. H. Beaumont (Chingford): Would the author suggest
that as the virus is apparently carried by flies from sewage,
that the railways might be the source of the infection, seeing
that the deposit of lavatories is spread over the whole railway
system?

Dr. Conybeare: I think this suggesion has been effec­
tively disposed of—again by our kind friends in America, who
have so much more time and money than we have. In
Baltimore, there has recently been conducted a very careful
survey of poliomyelitis and other diseases in relation to the 
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American railways. No evidence that any disease was com­
monly spread in the way suggested was obtained. There was
no undue prevalence of the diseases among railway workers
or their families. I do not think railway track pollution had
had anything to do with the recent poliomyelitis epidemic in
this country.

Mr. Bond (Bournemouth): Mention has been made of
children and young people only. What is the position of
middle-aged and elderly people? Is the risk of infection to
them as great as in the case of young people?

Dr. Conybeare : I have said that the total number of cases
can be divided into one third under five, one third five to
fifteen, and one third fifteen to thirty-five. Over 35 (I do not
know whether that is “middle-aged”) the risk of getting polio­
myelitis is certainly very small.

Councillor Cox (Nottingham): Will the speaker tell us
what steps have been taken by the Ministry to deal with
polluted rivers and waterways, caused by bad sewage disposal
methods and what effect this polluted water has on cattle
drinking this water and our milk supply, bearing in mind the
extra amount of milk given to school children

Dr. Conybeare: Mr. President, I would sumbit that this is
a little outside our subject. This question of polluted rivers
and waterways, and steps taken, would need a whole paper to
itself. I do not think there is any evidence at all, that
epidemic poliomyelitis is caused by drinking water or milk.

Mr. H. Croxton (Bebington, Cheshire): In view of the
statement that poliomyelitis virus is not trapped in the filters,
is it a wise plan to have overflow water going from the pool
back to the filters, or would it not be better to allow the over­
flow to go to waste.

Dr. Conybeare: 1 think it would be as well to let this
overflow go to waste rather than through the filters.

Alderman G. Owen (Stafford): I would like to know if
any Bath Superintendent or member of his staff developed
this disease, or was proved a carrier during the year 1947,
through working in the atmosphere of swimming baths.

Dr. Conybeare: I certainly do not know of any such
incident. Bath Superintendents and their staffs are for the
most part of an age not likely to be affected. As to being
proved a carrier, 1 must tell you that resources for finding
carriers of virus in human beings are very limited.
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Mr. R. M. Knight (Batlcy): Would the author recommend
the Ministry of Health to revise the recommended standards
for pH and free chlorine?

Dr. Conybeare: There is nothing in Dr. Gale’s paper to
suggest that he wished to recommend a revision of the present
standards for pH and free chlorine.

Councillor L. Smith (City of Hereford): Will the
Association urge on the Ministry of Health the need for
greater care in slaughter houses and food stores generally?
We all recognise that precautions must be taken in swimming
baths, but we are only too aware that in hot weather many
other sources of infection exist apart from public baths, which
arc bound to receive publicity as a result of this discussion.

Dr. Conybeare: 1 see no particular reason for thinking
that slaughter houses are connected with poliomyelitis. The
Ministry has always tried to impress on those dealing with
food, including those in charge of slaughterhouses, the need
to maintain a very high standard of personal cleanliness.

Mr. Latchford (Finsbury): What is the Ministry of
Health doing about the swimming baths that have no chlorine
plant installed? Would he, the reader of the paper, use such
a bath?

Dr. Conybeare: Perhaps Dr. Key can answer the first
part of this question? I cannot. With regard to the second
part, I think, generally speaking, I would not, but I must
confess that I have been in such a bath in Germany which,
however, had an extremely rapid flow of water through it.

Councillor Barwood (Bristol): (a) What age group
proved most liable to infection and disease?

(b) Quote: “ Great epidemics have occurred in countries
with high standards of living.”—Page 3.

Is the increase in this country—1947—partly due to the
reduction of malnutrition amongst the people?

Dr. Conybeare: As to (a) I have.already quoted the age
group figures. Almost all the cases were under 35 years of
age. If the Councillor would like more details, I shall be glad
to let him have them split up into 5-year age groups.

With regard to (b), I am glad someone has raised this
point. It is a very good one indeed and, with your per­
mission, Mr. President, I would like to answer it at length.
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Attempts have been made to relate the seasonal incidence
of poliomyelitis to the sunlight and high temperatures of
summer. In Sweden, and in Sweden they have had a long
and tragic experience with the disease, they have thought,
as you suggest, that the seasonal incidence may be connected
with nutrition. It is puzzling that many people pick up this
virus and never get paralytic poliomyelitis and yet a small
proportion of these virus-infected people do develop the
disease. On the whole, epidemics have occurred in temperate
countries with a high standard of living. For instance in
America, Sweden, and Australia, and last year we got it our­
selves. The virus of poliomyelitis must live inside the living
cells of the human body and possibly it likes to develop in a
healthy, well-nourished cell. During the time when the
good foods of the harvest are available, it may be the body
cells are better nourished and that is why this virus can then
get a hold on them, live in them and multiply to produce the
disease. This is speculation, but it is now very much in the
minds of a large number of people. We cannot be sure that
the increase in this country last year was due to the reduc­
tion of malnutrition, but it may have been connected with the
type of food available as a result of an exceptional summer.

Mr. B. Isherwood (Shipley): In view of the statement
(re-measurements, micron against mili-micron) how is it the
writer states that the “Polio” virus is found in throat swab­
bings, fasces, etc., and is it not a fact that “ Polio ” is not
diagnosed as such until definite signs show in a patient ?

Referring to the latter part of the first paragraph page 5
(we know very well, etc.). Does not the author think that
he could have been more emphatic re balance between Baths
and Canals, etc. ? Apart from poliomyelitis, some doctors
will persist in blaming ear infections, dirty throats, etc., to
swimming baths, whereas, if they qualified the question of
“ Have you been swimming,” with “ Where ? ” they would
probably find the canal responsible.

Dr. Conybeare: It is true that clinical poliomyelitis (i.e.
the disease) is not diagnosed until definite signs show in a
patient, but the presence of virus—a different matter—is de­
tected not by signs in the patient or subject of the experi­
ment but by what happens to a monkey injected with the
material obtained by swabbing the throat or collecting speci­
mens of faeces. Filters and other means such as centrifuga-
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tion can be used to determine the size of the agent in this
material which affects the monkey, and it is in this way that
the size is measured. The monkey experiments show virus
to be present in the throats and faces of persons who are
not ill.

Refer latter part of \st paragraph, page 5.

Possibly this point could be stressed more strongly but
I think that as a result of Dr. Sweetnam of Eccles’ report
(which has been published) it is already very much in the
mind of Medical Officers of Health.

Most of the ear infections blamed by doctors on swimming
baths are due to bacteria known as streptococci. These are
not commonly found in water, not even in dirty canals,
unless put there by human beings. Usually the streptococci
are already in the nose and throat of the person who gets
an ear infection before he goes bathing. There is a com­
munication between the throat and the ear (known as the
Eustachian canal) along which these bacteria are liable to
be forced by the pressure changes which result from breath
holding in swimming, from submersion, and from diving.
The forcing of the bacteria along this passage from the
throat to the ear will occur however pure the water. Hence
I think that, generally speaking, the doctors are right in
attributing some of these ear infections to the act of swim­
ming or bathing, irrespective whether it is in a good bath
or in a dirty canal.

The President: Ladies and gentlemen. I think you will
agree with me that we are indebted to Dr. Conybeare for the
way in which he has delivered this paper and for the manner
in which he has answered the questions. Thank you, Doctor.

That concludes the business for this morning’s session.

Wednesday, 6th May, Afternoon Session

The President : Ladies and gentlemen. It is my pleasure
to introduce to you Mr. C. Lea, B.Sc., of the Imperial
Chemical Industries, Ltd., who will read a paper entitled
“ The Principles of Break Point Chlorination and their
Application to the Purification of Swimming Bath Water.”
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THE PRINCIPLES OF BREAK POINT
CHLORINATION AND THEIR

APPLICATION TO THE PURIFICATION
OF SWIMMING BATH WATER

By C. LEA, B.Sc.
INTRODUCTION

Two hundred years ago chlorine was unknown, and even
such a simple alkali as sodium carbonate was only obtain­
able from plant residues by elutriation of the ashes. In 1774,
Scheele discovered chlorine. Its bleaching properties were
soon realised, and in a surprisingly short time (i.e., by 1799)
the first bleaching powder (or chloride of lime) was manu­
factured in Glasgow. The use of bleaching powder revolu­
tionised textile bleaching, which previously could only be
done by prolonged exposure to sunlight.

Coincident with the introduction of bleaching powder,
Nicolas Leblanc devised his famous process for the manu­
facture of sodium carbonate. This process produced hydro­
chloric acid as a by-product, and from this acid more and
more chlorine was made by Scheele’s original method of
oxidising it by manganese dioxide.

The nineteenth century started, therefore, with a great
scientific and industrial development of chlorine and alkali
products, and this culminated at the close of the century in
the electrolytic production of chlorine gas which in turn soon
led to its liquefaction and transport as liquid chlorine in steel
containers.

These facts may appear at first sight to be rather remote
from the subject of this paper, but the true position is that
there is much in common between the industrial use of
chlorine in the bleaching of textiles and paper, and the
sanitary use of chlorine for water sterilisation.

The common ground referred to lies essentially in the
intricate chemical nature of solutions containing available
chlorine, despite which complexity the mere variation of
pH is all that is required to enable such solutions to chlorin­
ate or to oxidise or to accomplish both types of reaction side •
by side.

This fundamental relationship of pH value and chlorine
solution equilibria was first investigated in its application
to the bleaching of textiles about twenty-five years ago, just
when the chlorination of water was developing so rapidly.
It was proved conclusively that in order to bleach cellulose
without any undue weakening of the fibre, whether cotton,
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linen or etc., the pH of the bleaching medium must be con­
trolled to definite limits. Otherwise, for instance, there
would be an excessive oxidising effect.

Now this growth of knowledge in the field of cellulose
chemistry might well have received consideration from those
investigating problems of water purification, for the simple
reason that there has always been confusion in the treatment
of water with chlorine as to how far the process was chlorina­
tion and/or oxidation. The slow and haphazard develop­
ment of superchlorination is the clearest evidence of this,
and it has been necessary to wait for break point chlorination
to remove some of the uncertainty. How true it is that break
point chlorination is controlled superchlorination.

At the same time it must not be overlooked that the be­
lated recognition of break point phenomena was due also to
a lack of attention to the nature and significance of residual
chlorine in chlorinated water. This analytical problem has
been known for many years, yet even to-day it awaits a real
solution. In fact, it is no exaggeration to say that the story
of break point chlorination is primarily the question of what
is meant by residual chlorine, coupled with an appreciation
of the ramifications of chlorine solution equilibria, as so well
exemplified in the field of industrial bleaching.

In proceeding therefore to the main body of the paper,
the author feels it to be ven,' desirable to discuss first the
subject of residual chlorine before attempting to concentrate
on the specialised field of swimming bath water purification.

THE NATURE AND SIGNIFICANCE OF
RESIDUAL CHLORINE

When water chlorination began, the control of the process
lay with the medical profession, and with the bacteriologist,
who confirmed by bacteriological examination whether or
not the treated water was safe for human consumption. In
this way it became known that effective sterilisation could
often be achieved with very small doses of chlorine. Whilst
the high efficiency of chlorination showed its great promise
towards ending the scourge of water-borne disease, further
experience naturally emphasised that the dose of chlorine
necessary for sterilisation was greatly dependent on the
quality of water, and the urgent question arose as to how
to ensure that the correct dose was applied.
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At this stage of the problem, the chemist came into pro­
minence, because there was no hope of devising any rapid
bacteriological test, and it was therefore essential to devise
some means of control by chemical analysis in order to
indicate promptly that sterilisation could be presumed,
always, of course, subject to the final, but delayed, confirma­
tion of bacteriological analysis.

Now the analyst faced a fundamental difficulty (which still
exists) that chlorine in solution could not be identified
specifically as such, and that the most that could be done
was to measure residual chlorine in terms of its oxidising
properties, just as the industrial chemist talks in terms of the
available chlorine content of bleaching powder, and sodium
hypochlorite, whereas he really means available oxygen.

And therein lies the lack of precision, which has persisted
far too long, as to the nature and significance of residual
chlorine.

At first, for example, residual chlorine was determined by
the iodometric method used for analysing bleaching powder,
and etc. The choice of this method simply assumed that
residual chlorine was a chemical entity and implied that it
always had the same bacteriological significance.

The rashness of this assumption became clear when ortho­
tolidine reagent came into favour, and it was slowly realised
that residual chlorine might mean any one or any combina­
tion of three basic forms, namely :—

a. Chlorine, hypochlorous acid and hypochlorite^
b. Monochloramine, dichloramine and nitrogen tri­

chloride.
c. Chlorinated organic matter, particularly nitrogenous

matter.
It was found that ortho-tolidine was more specific, and

that it could be relied upon to measure the residual chlorine in
forms “a” and “b” without interference from form “c.” This
was a vital differentiation from the public health standpoint
since the bactericidal efficiency of form “c” was much less
than that of forms “ a ” and “ b.” And from this fact grew the
universal confidence in ortho-tolidine reagent as a presump­
tive indicator of sterility.

But although the ortho-tolidine test proved itself such a
valuable safeguard in the routine control of waterworks and
swimming baths, there were one or two clear warnings that
the test was not perfect.
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The strongest warning seems to have been given by K.
Holwerda in 1928, and again in 1930, when he published two
comprehensive papers ( 1 ‘2 ) on the control and the degree
of reliability of the chlorination process of purifying drinking
water, especially in relation to the use of chloramine, and
the chlorine process as applied to water containing ammonia.
Holwerda proved that residual chlorine in form “a” was the
most effective bactericidally, and in addition he emphasised
that ortho-tolidine did not differentiate between forms “a”
and “b”. Consequently he devoted attention to methyl
orange, which had been reported in the literature as specific
for residual chlorine in form “• a.” Holwerda devised a
methyl orange test suitable for research purposes, and with
the aid of this test he proved conclusively that for reliable
control of water sterilisation the form in which the residual
chlorine exists must be defined, and that the ortho-tolidine
test should be supported by the methyl orange test.

For some inexplicable reason Holwerda’s work of twenty
years ago did not gain the recognition that it undoubtedly
deserved, and it is only within the last ten years that other
water authorities have seriously criticised the ortho-tolidine
test. As a result, both the bacteriologist and the chemist now
agree that residual chlorine as determined by ortho-tolidine
reagent is not in itself an adequate criterion of sterilisation.

Furthermore, it was in the course of reaching this agree­
ment that break point chlorination became known and
quickly established itself as the logical development of re­
newed enquiry into the meaning of residual chlorine, and
its full sterilising and oxidising properties.

Whilst the bacteriologist was amassing new data, the
chemist turned very naturally to an examination of the long
existing treatment of superchlorination and dechlorination
in the hope of finding out more about the action of high
chlorine doses and high residuals. This led straight to .break
point phenomena, and the year 1939 saw the publication of
two notable papers (3’°, describing the manner in which
the content of residual chlorine in a chlorinated water varied
up and down as the applied dose of chlorine was increased.

With the first of these papers3 the author, H. A. Faber,
reported in the ensuing discussion that the decrease of
residual with increasing applied dose had been observed and
published in 1928-29 by R. D. Scott, and in 1931 by Gerstein.
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Scott5 was dealing with superchlorination for control of
taste, and stated as follows :—

“ It was observed with iboth natural waters and water
dosed with phenols that, up to a certain point, progres­
sive increases in chlorine dosages often resulted in an
actual decrease in residual chlorine. . . It is suggested
that the chlorine dosage required to produce the first
progressive increase in residual chlorine might be
designated as the superchlorination value of the water.
The data so far secured indicate that this value is a
measure of the chlorine dosage required to eliminate
chlorphenol tastes.”

Gerstein* was investigating the ammonia-chlorine treat­
ment in connection with the water supply to Chicago from
Lake Michigan. In a section of his paper headed “ Per­
sistence of Residual Chlorine,” Gerstein stated as follows :—

“ When the chlorine dosage is progressively increased
in the presence of 0.2 ppm. of ammonia, a point is
reached at which the residual chlorine breaks down and
disappears more rapidly than if a lower dosage of
chlorine were used or if the same dosage of chlorine
and no ammonia were used.”

Later on in his paper Gerstein added the significant com­
ment so frequently mentioned to-day ; “ There are indications
that the break-down in residual occurs when the ratio of
chlorine and ammonia approaches 10 to 1.”

No surprise need be felt that the broad principle of break­
point chlorination was stated so long ago, because, as might
be expected, Holwerda, by his meticulous attention to the
nature of residual chlorine, found the same phenomenon still
earlier, and published detailed results in 1928 in a paper en­
titled : “ Disinfection of Swimming Baths in the Tropics with
Chlorine and Chloramine.”7 To quote from this paper, the
following two statements may be noted: —

“It must be remarked that when the original water
contains NFL, it is not always an improvement to in­
crease the dose of chlorine, as without other fixing agents
the rest* of active chlorine at the ratio CL : NFL = 6.3 :
1 means a minimum. Other fixing agents being present
this minimum is, of course, higher.”

♦ Holwerda uses rest instead of residual, but his meaning is
identical.
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And also :—
“ By the application of both chloramine and hypo­

chlorite at the same time, a great loss of active chlorine
takes place : every other method where NH3 is added to
the water and where the ratio Cl2 - 'NiH3 = 4.2: 1 is
surpassed, is not to be recommended for use in swim­
ming ibasins.”

In other words Holwerda advised against break-point
treatment because of the decrease of residual with increasing
dose of chlorine applied, and he apparently failed to realise
that beyond the minimum lay a new zone of sterilisation and
oxidation by chlorine capable of yielding far superior results.

Nevertheless, Holwerda realised the implications of his
results for drinking water, because in the second of his two
main papers2 in 1930 he referred again to decreasing residual
with increasing dose applied, and showed a clear appreciation
of the alternative between chlorinating to a free or to a
combined chlorine residual. Thus he stated :—

“ Then the chlorination process may be done accord­
ing to the conditions thus found, in such a way that
attention is focused on a definite end-concentration of
chlorine measured by the o-tolidine method or a definite
end-concentration measured by methyl orange. Often
it will be more profitable to work after the first method,
as otherwise a rather large quantity of chlorine might
be necessary. This depends on the ammonia content
of the water; if this is rather high, then the former
method is preferred.”

Sufficient has now been said to show that break point
chlorination and residual chlorine are one and the same
story, and the author now wishes to summarise the latest
knowledge on residual chlorine, and to indicate the lines of
progress.

RESIDUAL CHLORINE AS CHLORINE,
HYPOCHLOROUS ACID AND HYPOCHLORITE

In defining break point chlorination as controlled super­
chlorination, it is implicit that the control means the estab­
lishment of a free chlorine residual. The word chlorine
stands for chlorine as such, or as hypochlorous acid, or as
hypochlorite. The relationship between these three altema- 
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tive forms of free chlorine is very simple, and depends
essentially on the pH value at which the solution containing
available chlorine exists.

The reason why pH is so important is that when chlorine
gas is dissolved in water it rapidly undergoes a. certain re­
action with the water known as hydrolysis, and the products
of the reaction are hypochlorous acid and hydrochloric acid.
Using chemical formula? the equation is as follows, taking
special note that the reaction is reversible.

Cl2 4- H,O <■_ HOC1 + HC1

(chlorine) (water) (hypochlorous acid) (hydrochloric acid)

The extent to which this reaction proceeds is governed
primarily by the pH value of the solution, and secondarily
by the concentration of chlorine in the solution.

To take a practical example, the chlorine water obtained
from a solution-feed chlorinator is normally of the order of
0.1% concentration of chlorine. The pH value is low, being
approximately 2, on account of the formation of hydro­
chloric acid and, correspondingly, the percentage of available
chlorine existing as hypochlorous acid is already consider­
able, even up to 70% or more, according to the exact degree
of dilution.

If alkali is added to such a solution the hydrochloric acid
is neutralised and the reaction proceeds still further, from
left to right. Naturally, the addition of alkali raises the pH
value, and so it is found that in the pH range of 3 to 6 the
hydrolysis is complete for all practical purposes, and the
whole of the available chlorine is present as hypochlorous
acid.

Now, on the waterworks, or in the swimming bath, a
similar change is brought about automatically without using
any alkali, because the quantity of chlorine water which is
added to the main (bulk of water is so small that the pH
value of the water being chlorinated is virtually unaltered.
The available chlorine added consequently assumes that form
which corresponds .to the pH of the water 'being treated. And
precisely the same thing happens when using sodium hypo­
chlorite or bleaching powder, instead of chlorine water for
chlorination.
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As Holwerda1 said twenty years ago :—

“ The conclusion must be drawn from the preceding
that the disinfection by means of a chlorine gas solution
as well as the disinfection by means of hypochlorites for
the same amount of active chlorine, independent of the
form in which it is added, is entirely determined by the
pH which develops after the addition.”

The utmost importance therefore attaches to the form in
which free chlorine exists in the pH range of ordinary water
practice, which is approximately 6.5 to 8.0.

The facts arc that at any pH greater than 6 the hypo-
chlorous acid undergoes ionic dissociation according to the
following equation:—

HOC1 ------- y H+ 4- OC1- 

(hypochlorous acid) < ^(hydrogen ion) (hypochlorite ion)

The extent of the dissociation is entirely a function of the
pH value. As the solution containing available chlorine
becomes more alkaline the dissociation increases until, for
example, at pH 9 there is practically no undissociated
hypochlorous acid in existence.

Over the particular range of pH 6.5 to 8.0 the percentage
of undissociated hypochlorous acid falls very markedly from
approximately 90% down to 20%. And, of course, there
is no chlorine present as such, the upper limit for the
existence of which is in the region of pH 4.

In the control of waterworks and swimming baths, there­
fore, free chlorine means hypochlorous acid in a certain
state of dissociation and any analytical test for a free chlorine
residual has to deal with the undissociated acid and the
hypochlorite ion.

All these facts may be conveniently seen from Graph No. 1
which was published8 in connection with textile research.
Similar data in connection with water sterilisation have been
published by Holwerda1 and by Chang’. The textile research
graph is given here because it relates very interestingly to
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another graph also from textile research10 (Graph No. 2)
which shows the relationship between the constitution of
solutions containing available chlorine and their oxidising
attack on cellulose.

It will be seen that the maximum attack occurs in just
that region of pH which covers ordinary water practice, and
the textile chemist attributes this maximum attack to the
peculiarly active combination of a chlorinating agent, hypo-
chlorous acid, and an oxidising agent, hypochlorite ion.
Textile research leaves no doubt that chlorination and
oxidation can proceed simultaneously and when dealing with
fibres it is possible to measure the extent to which these two
types of reaction have taken place.

The position in the treatment of water by chlorine is more
difficult to define because the constituents under investigation
are only present in minute concentrations and the rapid and
complicated reactions which occur are extremely difficult to
follow. The author has already pointed out the limitations
of analytical procedure which have handicapped much of the
earlier research on chlorination and even to-day there is no
agreement on the best method of distinguishing the various
forms of residual chlorine. But progress is certainly being
made and it is possible that purely chemical analysis will in
time be supported by oxidation/reduction potentiometric
methods relating to oxidation potentials. Research on
oxidation potentials of solutions containing available
chlorine has been proceeding for many years and it
is interesting to compare the original paper on this
subject for water chlorination published in 1913 by
Rideal and Evans11 with one of the latest and most
comprehensive papers by Chang9 in 1945.

It is beyond the scope of the present paper to go into detail
concerning these electrometric methods, but it may be noted
in passing that in the textile field it has been possible to
correlate oxidation potential with the oxidising attack on
cellulose by chlorine solutions10. This is shown in Graph
No. 3 and again it may be noted how intense is the activity
of chlorine solutions in the neighbourhood of the neutral
point and the pH range covering normal water treatment
operations.
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Whilst recognising, therefore, that oxidation potential
measurements .for chlorinated water may in future throw
more light on the sterilising and oxidising properties of
chlorine solutions the fact remains that the immediate need
is to devise a practical yardstick of analytical chemical
control for everyday practice on waterworks and swimming
baths. The author proposes to discuss analytical methods
for break point chlorination at a later stage in this paper.
It is first desirable to deal with residual chlorine in the form
of chloramines and chlorinated organic matter.

RESIDUAL CHLORINE AS MONOCHLORAMINE,
DICHLORAMINE AND NITROGEN TRICHLORIDE

It is a striking paradox that although break point
chlorination is displacing ammonia/chlorine treatment it has
actually led to a great revival of interest in the chemistry of
chloramines. The explanation simply is that whereas it was
previously desired to limit the reaction between ammonia
and chlorine it is now desired to let the reaction proceed
freely.

The new result required is the destructive oxidation of
ammonia by chlorine, and tremendous interest lies in the
underlying reactions. At the present time there is a good
working hypothesis of what happens but numerous points
require confirmation. For a detailed review of the subject
reference should be made to A. T. Palin’s paper12 published
in 1945.

There are, as is well known, three possible compounds of
chlorine and ammonia. In the conventional ammonia/
chlorine treatment the aim was to form monochloramine,
but it is now realised how uncertain this limitation of the
reaction might be under the widely varying conditions
encountered in large scale practice. Thus it was not
surprising to find wide variations in the ratio of the applied
doses of ammonia and chlorine and various warnings were
given against assuming reproducible results. In 1931, for
example, Gerstein6 stated:—

“Caution should be employed in using the residual
chlorine test (shown by ortho-tolidine method) for
controlling the ammonia/chlorine treatment. The same
residual chlorine test may be obtained by using different
ratios of ammonia and chlorine, yet these various
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combinations of ammonia and chlorine may have widely
varying bactericidal efficiencies.”

Whilst Gerstein was referring to artificially induced
chloramine treatment his warning is also applicable to the
natural formation of chloramines as the result of ordinary
chlorination of waters containing ammonia. And, in fact,
such a warning had been given in 1930 by Holwerda2 whose
opinion was:—

“ If a final review is made of the data obtained in
regard to the question of the action of hypochlorite on
water containing ammonia, the principal conclusion for
practical purposes is that the exclusive use of the every­
where available method of control with o-tolidine does
not always give a reliable starting point.”

These facts are of particular importance to swimming bath
superintendents who have previously been expected to control
to a residual chlorine content of 0.2 to 0.5 ppm. This
residual has been variously described as free chlorine or as
excess chlorine, whereas it is evident that only the forms
“ b ” and “ c ” of residual chlorine, discussed earlier in this
paper, can possibly have been present in swimming bath water
hitherto, that is, before the introduction of break point
chlorination.

This long standing lack of precision is all the more strange
in view of the unique character of swimming bath water
with its- endless cycle of pollution and purification. In
particular there is the prime fact that the pollution introduces
ammonia both in the free and saline form and in the
albuminoid form and, moreover, the quantities of ammonia
present are extremely variable. And ammonia is above all
the impurity which is capable of reacting with chlorine m
so many different ways, always remembering that in chlora­
mine chemistry the initial products formed almost inevitably
undergo further reactions amongst themselves. Under these
circumstances the exact nature and significance of the
residual chlorine in the bath water are very open questions.

The conclusion must certainly be drawn that, from the
standpoint of ordinary chlorination or ammonia/chlorine
treatment, swimming bath water represents a most unstable
chemical system requiring extremely careful control of the
purification process. Quite evidently as regards the degree
of chlorination a greater margin of safety is needed than
that likely to be obtained in day-to-day practice with the
conventional residual of 0.2 to 0.5 ppm. combined residual
chlorine.
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RESIDUAL CHLORINE AS CHLORINATED
ORGANIC MATTER

The author has already explained that this form of residual
chlorine is of doubtful bactericidal efficiency and that care
is taken to avoid including it in determinations of residual
chlorine.

Nevertheless its existence should not be overlooked for
two very good reasons.

In the first place it is not unlikely that the susceptibility
of bathers to eye irritation in some chlorinated bath waters
has been due largely to loosely combined chlorine in
association with organic matter.

Secondly, the fact that organic matter can generally react
readily with chlorine means that given a sufficient intensity
of chlorination the first indefinite association of chlorine and
organic matter is followed by more fundamental reactions.
in particular oxidation. In consequence it might well be
expected that more thoroughly chlorinated bath water would
be less objectionable to bathers and in addition there is the
possibility that by such chlorination to a higher degree the
organic matter would be so modified as to simplify the
coagulation and filtration problem.

The author was first impressed with the progressive action
of chlorine on organic matter in some research on the
chlorination of sewage which included the application of the
o-tolidine test to the chemical control of the process13. The
chlorine demand of sewage when determined with o-tolidine
reagent was nearly double the demand as determined with
starch iodide reagent. And in turn the demand measured
with methyl orange was several times greater than the
demand against o-tolidine. As the author stated in 1933:—

“ The three reagents obviously detect different types
of residual chlorine and of the three only methyl orange
has any possible likelihood of correctly indicating the
presence of actual free chlorine. This means that for
sewage there is no clearly defined chlorine saturation
point, and an increase in the chlorine applied leads
merely to a further stage in the progressive chlorination
and oxidation of the impurities.”

Much work has been done in other fields on the chlorina­
tion of organic matter and further details will be found in
the paper by Palin, to which reference has already been
made12.’
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The essential point is that the chemical structure of
organic matter is often greatly dependent on nitrogen
linkages and it is just these linkages which arc open to
reaction with chlorine. It is hardly surprising that the
biochemist and the textile chemist and many others have
taken a deep interest in the chlorination of organic matter.
And now with break point chlorination the water chemist
is following their example.

THE ADVANTAGES OF BREAK POINT
CHLORINATION IN SWIMMING BATHS

From the data which have been presented by the author
in the first part of this paper it should be evident that a
fairly accurate assessment can be made of the advantages of
break point treatment in swimming baths. Furthermore,
the large scale results already obtained give ample confirma­
tion of the inherent soundness of break point principles.

There are essentially three main advantages:—
(1) Sterilisation is more rapid and complete.
(2) Oxidation of impurities takes place and the colour

and appearance of the swimming bath water is
notably improved.

(3) Free residual chlorine (form “ a ”) is without
offence to bathers.

In the first place the active sterilising agent throughout
the system is hypochlorous acid and not, as previously, some
dubious form of chloramines. Hypochlorous acid is
universally recognised as the most bactericidally effective
form of available chlorine, and one of the well known items
of proof is the variation of bactericidal efficiency with pH
value. Above pH 7 the efficiency is greatly dependent upon
pH and decreases considerably as the solution becomes more
alkaline. Below pH 7 the influence of pH is less marked.
These variations correlate closely with the percentage of
available chlorine which exists in the solution in the form
of undissociated hypochlorous acid. Graph No. 1 should
be referred to again, taking note of the steep slope of the
curve in the pH range of swimming bath practice.

It is sometimes suggested that in view of the importance
of hypochlorous acid for sterilisation it is desirable to have 
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a special type of chlorinating agent so prepared that
contains a high proportion of its available chlorine in this
most effective form and which, when added to the water
under treatment, will achieve the best sterilisation because a
good concentration of hypochlorous acid is certain to be
present. There is not the slightest nee I to take any pre­
cautions of this sort and. the laws of nature can be relied
upon to produce in situ in the water under treatment just
that precise concentration of hypochlorous acid which must
inevitably coincide with the pH of the water being
chlorinated. The concentration of hypochlorous acid which
exists in the chlorinating agent before its addition to the
water is almost without significance.

All that is necessary to reap the full benefit of hypochlorous
acid sterilisation is to control the applied dose of chlorine
in order to carry residual chlorinc in form “ a,” which free
residual chlorine must be differentiated by suitable analytical
procedure from combined residual chlorine.

In the second place advantage is taken of the oxidising
properties of chlorine which are particularly intense in the
neighbourhood of pH 7 and thus over the pH range of 6.5
to 8.0 which applies to swimming bath practice. This
intensity of oxidation is again a function of the hypochlorous
acid which is so beneficial for sterilisation but it is also a
function of the hypochlorite ion (OC1‘). Thus it is possible
for the oxidation to be the direct result of the hypochlorite ion
or, alternatively, the oxidation may result indirectly after
an initial chlorination stage, due to the hypochlorous acid.
In whatever sequence these dual reactions may happen to
occur with various types of water there is no doubt that the
organic matter and impurities in swimming bath water are
well oxidised by break point treatment. The chemical proof
of this matter, whilst it could be ascertained, is very much
overshadowed by the criterion of colour. The experience is
that colour is immensely improved above the break point and
the whole appearance of the bath water is exceptionally
sparkling and lively. Further experience is qeeded to show
how this colour improvement by oxidation relates to the
coagulation and filtration stages of the purification process.
In view of the importance of coagulation a separate section
is given later.

And thirdly there is the impressive advantage that bathers
find no cause for objection in swimming bath water which
contains one or two or even more parts per million of free 
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residual chlorine. Not only is this outstanding on its own
account but it consolidates the advantages of sterilisation
and oxidation in no uncertain manner. It means that break
point chlorination of swimming bath water can be practised
to widely varying degrees above the break point and that,
in consequence, the treatment possesses unique flexibility
and provides the swimming bath superintendent with a
ready answer to peak bathing loads. Since there is no
objection to substantial concentrations of free residual
chlorine the superintendent need have no hesitation in
keeping well above the break point and peak bathing loads
can be guarded against at will by building up an ample
residual beforehand. In brief, the intensity of the chlorina­
tion can be adjusted with certainty and efficiency to suit the
bathing load. This is a conception of swimming bath
control incapable of realisation by previous purification
processes.

COAGULATION AND pH CONTROL OF
SWIMMING BATH WATER

It has been customary hitherto to think of the coagulation
of swimming bath water as being independent of sterilisation,
but in the author’s opinion this is no longer the case where
break point chlorination is employed. Evidence is not
lacking from the waterworks field that chlorination aids
coagulation and filtration under certain conditions usually
associated with the presence of organic matter. Such evidence
existed before break point chlorination and new possibilities
now arise when deliberately using chlorine for oxidation
as well as sterilisation. It is obviously desirable to investigate
the application of chlorine to the dirty water leaving the bath
and to compare this with the normal practice of chlorinating
the clarified water after coagulation and filtration.

In considering the alternative points of application for
chlorine attention must also be given to the question of pH
control. The use of break point treatment involves the
application of more alkali to neutralise the extra acidity
finally resulting from the extra chlorine applied. Consequently
it becomes very necessary to enquire whether this increased
dose of alkali. should be a mere extension of past practice,
namely, the addition of sodium carbonate before filtration
together with the aluminium sulphate.
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There arc good reasons for thinking that sodium carbonate
may not be the best form of alkali to use before filtration and
that its use should be reserved for final pH adjustment
after filtration. The factor of importance here is the
optimum pH range for the coagulation. It is often over­
looked that aluminium sulphate is capable of giving better
results on the acid side of neutrality (i.e. pH 6.5 to 7.0) than
on the alkaline side of neutrality. The established practice
in swimming baths of adding all the sodium carbonate
together with the aluminium sulphate means that the
coagulation is restricted to the less favourable pH range.

The author’s suggestion is that with break point chlorina­
tion the coagulation should be done with aluminium
sulphate and sodium aluminate. The following equations
show the difference between sodium aluminate and sodium
carbonate in producing a floc of aluminium hydroxide from
aluminium sulphate.

3Na2Al2O4 + A12(SO,)3 + 12H:O = 8A1(OH)3 + 3Na2SO4
(sodium (aluminium (water) (aluminium (sodium

aluminate) sulphate) hydroxide) sulphate)

3Na2CO3 + A12(SO,)3 + 3H2O = 2Al(OH)3 + 3Na2SO.1 + 3CO3
(sodium (aluminium (water) (aluminium (sodium (carbon

carbonate) sulphate) hydroxide) sulphate) dioxide)

It should be appreciated that sodium aluminate is a source
of alkali as well as of alumina and it is well known that the
aluminium hydroxide floc which is derived jointly from
sodium aluminate and aluminium sulphate is more efficient
than the corresponding floc when using sodium carbonate.
This floc advantage means improved clarification and filter
operation and minimises difficulty from residual alumina in
the treated water. And, moreover, the double coagulation
process with sodium aluminate is simpler to control by
virtue of the wider range of pH in which effective coagulation
occurs.

The procedure envisaged therefore is to chlorinate the
dirty water leaving the bath followed by coagulation with
sodium aluminate and aluminium sulphate and finally, after
filtration, the pH value of the water is adjusted by the
addition of sodium carbonate.

In any case there appears to be sound scope for investiga­
tion into improved coagulation and pH control although 
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admittedly there is normally no latitude as to times of contact
in between the outlet from the bath and the sand filters.
Whether it might be advisable to provide a greater time
interval in which to pre-treat the dirty water before filtration
is one of the main questions to be answered.

THE ANALYTICAL CONTROL OF FREE RESIDUAL
CHLORINE IN SWIMMING BATH WATER

As previously indicated in this paper the standard ortho­
tolidine test for residual chlorine is not suitable for the
control of break point chlorination. Therefore the test must
either be modified or else a new reagent and test must be
found. The present position is that both these alternatives
have received attention but no analytical method has yet
been worked out sufficiently to provide the swimming bath
superintendent with a comparator testing set specially for
free residual chlorine.

The immediate question, therefore, is whether any
temporary help can reliably be obtained from the existing
comparator apparatus so far used at every swimming bath.
The answer is that by a modification known as the “ flash ”
test it is possible to confirm qualitatively the presence of free
residual chlorine and with care some idea as to quantity may
be gathered. The “ flash ” test was devised by P. C. Laux14
and has been included in the latest 9th Edition (1946) of
American Standard Methods for water and sewage.15 It
consists of mixing the o-tolidine reagent with the water
sample very rapidly and observing whether any yellow colour
strikes immediately. The immediate colour is indicative of
free residual chlorine in contrast to any subsequent develop­
ment of colour due to combined residual chlorine.

In view of the speed of manipulation and observation
required much obviously depends on the precise technique
followed by each user of the test and the results obtained by
different observers may not be comparable. But the results
obtained at a particular swimming bath by the same observer
should provide the necessary working guide towards
ensuring the maintenance of break point conditions.

An alternative method still retaining the standard ortho­
tolidine reagent is known as the ortho-tolidine arsenite test,
which is the preferred method in the U.S.A, for the
quantitative differentiation of free and combined residual
chlorine15. It is an elaboration of the “ flash ” test in which
three separate tests are made, one for total residual chlorine,
one for free residual chlorine and one for interference. The
total residual chlorine is determined in the ordinary way by 
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observing colour development over five minutes. The free
residual chlorine is determined by adding the ortho-tolidine
reagent followed within five seconds by the addition of
sodium arsenite solution. This destroys any residual chlorine
present so that only the yellow colour which has struck
immediately remains for observation. The third test for
interference is done by adding the sodium arsenite solution
before the o-tolidine reagent so that any yellow colour which
shows cannot be due to residual chlorine. The combined
residual chlorine is obtained by calculation from the results
of these three tests.

Despite its apparent completeness the O.T.A. test, as it is
usually called, has certain limitations which are clearly stated
in the book of reference already quoted15. The most serious
limitation is that “ in samples containing a high proportion
of combined available chlorine, it may indicate more free
available chlorine than is actually present; in samples con­
taining a low proportion of combined available chlorine, it
may indicate less free available chlorine than is actually
present.

It becomes desirable, therefore, to look beyond the
O.T.A. test for a comprehensive quantitative method and
considerable progress in this direction has been made by
A. T. Palin, who uses para-aminodimethylaniline in place of
o-tolidine as the reagent10. Prior to Palin’s work this reagent
had only been applied qualitatively or at the most semi-
quantitatively. Palin’s method is fully quantitative and
consists of testing at a fixed pH of 6.8, at which pH value
only free residual chlorine can show the characteristic red
colour with p-aminodimethylaniline. This red colour is
matched by a titration with standard iodine solution, with
the result that from the amount of iodine required to strike
the same colour the amount of free residual chlorine in the
original sample is known. After determining the free
residual chlorine present the sample is examined for combined
residual chlorine by adding a crystal of potassium iodide
which permits the further development of the red colour
from any chloramines present. This extra red colour is again
matched by a titration with standard iodine solution.

Without going into further detail it is evident that Palin’s
method is a laboratory one and so far no convenient
comparator apparatus has been devised for p-aminodimethyl­
aniline with a set of permanent colour standards similar to
the orthodox o-tolidine apparatus.

In the same way although further work has been done on
methyl orange by M. Taras17"18 neither of his two methods 
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nor Holwerda’s original method* arc suitable for routine
control by the swimming bath superintendent.

Consequently, whilst the latest work on p-aminodimethyl-
aniline and on methyl orange is very encouraging, it is
necessary to keep an open mind on the whole subject of
differentiating quantitatively between free and combined
residual chlorine. There is undoubtedly ample scope for
further methods, especially from the standpoint of the
laboratory worker and the plant operator both being able to
use the same basic analytical procedure. This, of course.
has always been one of the great merits of o-tolidine reagent
and some way may yet be found of turning this old friend
to better account in the new control problems of break
point chlorination. Work has already been done, for
instance, on neutral o-tolidine reagent19 and even the
standard reagent has now been changed radically in com­
position by the incorporation of more hydrochloric acid15.
The Americans also prefer to use the dihydrochloride of
o-tolidine in preparing the reagent on account of the difficulty
of obtaining pure o-tolidine. The importance of pure
o-tolidine (jmelting point not less than 129°C.) is frequently
overlooked but fortunately in this country an extremely pure
laboratory grade made specially for water analysis has been
available for many years.

Just at the present time the swimming bath superintendent
no doubt feels rather concerned at the lack of a convenient
and satisfactory test for routine control of break point
chlorination. The author agrees that this is a handicap, but
it should be remembered that the free residual chlorine to
be measured should be present in unmistakable quantities
of 1 ppm. or more. Tn the author’s opinion the aspect of
immediate importance is to take care always to follow the
same technique in performing whichever test is adopted so
that as far as the individual observer is involved his results
will be comparable from day to day and week to week.
Even though, for example, the “ flash ” test leaves much to
be desired it is capable of being a sufficient working guide
and the extent of its guidance can be enhanced by attention
to detail and cultivating the necessary speed of manipulation
and observation.

Anyone who is prepared to go beyond the “flash” test
will probably find the more elaborate methods by no means
as difficult as they may seem on paper. Tn fact resort to a
titration method may prove to be the simplest in the long
run, once the necessary apparatus and reagents are thoroughly
understood.

76



CONCLUSION
It is interesting to reflect on the many different meanings

which are now attached, in the modern world, to the simple
word “water.” The traditional idea of purity as something
“ tit to drink ” still remains of paramount importance to
the survival of the human race, but that survival would be
a dull affair were it not for the amenities and services which
accrue from the efforts of diverse technicians to obtain just
that quality of water best suited to their processes. Take,
for example, the generation of electricity and the many
problems associated with the raising of steam and its efficient
utilisation. At the one end of the process the boiler manager
has to prepare boiler feed water to far more exact specifica­
tions than any tap water. At the other end of the process
a supply of cooling water is essential and not only arc vast
quantities required but quality must be watched and, if
necessary, controlled by chemical treatment. In some cases
cooling water is nothing more or less than purified sewage
effluent from the local sewage works and thus the power
station engineer and chemist find themselves dealing, on the
one hand with distilled water or its near equivalent and, on the
other, with raw waters containing the most varied impurities.

Other industries likewise attach their own particular
importance to the quality of their water supplies. Transport
undertakings follow the example of power stations where
steam raising is concerned with ships and locomotives. In
the textile industry extreme care has to be taken to provide
soft water specially free from metallic impurities for washing
and dyeing operations. Similarly the foodstuffs and beverages
industries present a variety of problems including taste,
colour and softness. And so the list can be extended
through a multitude of uses for water, in all of which
advantages of one sort or another can usually be gained by
proper attention to the control of water quality in order to
meet the specific needs of the problem.

These facts are of such wide significance in modern life
that water treatment has become one of the most compre­
hensive of all technical subjects, requiring the collaboration
of the medical profession, the engineer, the chemist, the
physicist and the biologist.

The case of swimming baths is an excellent example of
this state of affairs both in respect of the overall design of
the system and its day-to-day operation and control. It is
clear that the purification of swimming bath water embraces
some of the most fundamental processes of water treatment
and the author hopes that the present paper will contribute
in some small way to their better understanding.
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The President: Ladies and gentlemen, I am sure we are
grateful to Mr. Lea for an extremely interesting paper and
it is now my pleasure to call upon Mr. A. J. Mills of the
Imperial Chemical Industries, Ltd., to open the discussion.

. DISCUSSION
Mr. A. J. Mills : As Mr. Lea has indicated in his reference

to coagulation, it was apparent that the introduction to break
point chlorination would help to achieve better coagulation 
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and filtration. Until break point chlorination had been
applied to swimming bath practice and the optimum con­
ditions determined, improvements in coagulation procedure
had to wait. We had hoped it might be possible to simplify
the coagulation process by using sodium aluminate only.
taking advantage of the expected drop in pH value caused
by the addition of chlorine prior to filtration. Tests proved,
however, that the drop in pH value was not as large as we
had expected. In certain cases the application of break point
chlorination, whilst giving a better quality bath water, still
left room for improvement. The coagulation, process was,
therefore, reconsidered and the conclusion arrived at that
there must be some connection between the better clarity and
colour normally achieved in the South of England as
compared with the results obtained with the low
alkilinity water of the North of England. In general,
waters in the South of England are high in calcium temporary
hardness, from which it was argued that this would provide
ample alkalinity to neutralise aluminium sulphate added for
the purpose of coagulation. Mechanical factors covering the
addition of a solution of aluminium sulphate to the flow of
water involved a temporary high local concentration of
coagulant and this, in turn, involves a temporary and local
fall in pH value in the vicinity of the point of addition. With
a water of high temporary hardness, this condition is rapidly
corrected, the fall in pH is probably quite small and
apparently not serious. However, with a low alkalinity water,
the local availability of alkalinity to neutralise the aluminium
sulphate is low and the recovery time proportionately longer
so that a condition may be obtained which is conducive to
alumina remaining in solution. It might be considered that
the addition of soda ash would overcome this difficulty; but
it is not always easy to inject sufficient soda ash without at
{he same time approaching a condition in which some of the
soda ash may be used up in softening the permanent hardness
of the water rather than increasing its pH value. From this
it was argued that it may be preferable to add calcium rather
than sodium to increase the reserve of alkalinity for the
precipitation of aluminium sulphate.

We therefore approached our very good friends, the Liver­
pool Baths Committee and asked for their help, and I would
like to pay a tribute to their ready co-operation and especially
to Mr. Bland for his willingness to consider new ideas. Those
of you who have visited Liverpool will know something of
the high standard which Mr. Bland demands and will realise
that we set ourselves no easy task in attempting to improve
what many would have considered an excellent bath water.
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We have been adding calcium in the form of hydrated lime
to one of the Liverpool baths and, as far as can be said at
the present time, there has been a definite improvement in the
colour and brightness of the water. The term “ brightness ”
is used deliberately because the clarity was already excellent.
We have now to see whether we can maintain this high
standard of brightness and colour under all conditions of
loading.

There is one other point which we are investigating, namely
the use of intermittent coagulation rather than continuous
coagulation. The quantities of chemicals employed to
coagulate swimming bath water are very small and it is often
difficult to apportion these accurately under all conditions
of operation. It seemed as though it might be better to
introduce most of the coagulants, and any alkalinity required,
early in the filter run to provide a “ mat ” or bed on the
filter through which the water would be pushed rather than
to attempt to coagulate the water continuously. There is
some evidence already that this method of operation may be
preferable.

Leaving the question of coagulation, I would like to
support Mr. Lea’s recommendation not to be frightened of
chemical testing. During the past 18 years I have been
responsible for teaching many engineers, stokers, engine
drivers and even office boys to use chemical apparatus to
control boiler water treatment I am quite sure that what
stokers and office boys can do successfully, swimming bath
superintendents can do even better. Finally, I would like to
refer to the use of the term “ free chlorine residual.” Mr.
Lea has told you that what is left in the bath water is
certainly not chlorine and, to my way of thinking, the word
“ residual ” tends to suggest something for which nobody
has any real use. Therefore, I would suggest that you should
borrow from the terminology of boiler feedwater treatment
in which for many years we have employed the tenn
“ reserve ” in connection with the amount of sodium car­
bonate or sodium phosphate kept in the boiler to deal with
impurities entering the boiler. Break point chlorination in
effect provides you with a reserve in the bath to deal with
impurities or contamination as they are introduced. This is
a true reserve and not a residual. I would suggest that as an
alternative to “ free chlorine residual ” the term “ hypo-
chlorous acid reserve” is not only more accurate but has
the advantage of conveying to all concerned what is being
done and measured when break point chlorination is properly
applied.
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Mr. J. A. King (Finchley): On page 7 of Mr. Lea’s paper
the argument is advanced that the extent to which the
hydrolysis of chlorine proceeds is governed by the pH value
of the solution. In particular it is stated that above pH6 the
whole of the available chlorine is present as hypochlorous
acid in some degree of ionic dissociation according to the
actual pH value.

My understanding of the matter may be incomplete, but
this appears to me to be inconsistent with other conclusions.
On the one hand it is argued that when the overall reactions
leading to the establishment of break point conditions result
in the formation of hydrochloric acid, this acid is neutralised
by the sodium carbonate with which the water is treated.
while on the other hand it is held that hypochlorous acid
remains in the water as a result of the hydrolysis of chlorine.
If the hydrogen ion concentration of the water in a large
swimming bath is maintained at pH 7.5 it is difficult to see
how there can be any acid residual at all. I should, therefore.
be grateful if Mr. Lea could offer an explanation.

Mr. C. Lea: Mr. King’s question raises a very interesting
point and the answer is briefly that the pH value of a solution
is a measure of its degree of acidity, and the fact that we refer
to pH 7 as the neutral point does not preclude the existence
of certain acids at pH values greater than 7. It all depends
on the type of acids with which we are dealing and whether
they are what we describe as strong acids or weak acids.
It so happens that the two acids mentioned by Mr. King—
hydrochloric acid and hypochlorous acid—form a very
interesting comparison on the question raised because hydro­
chloric acid is a strong acid and hypochlorous acid is a weak
acid. This means that when we neutralise these acids with
sodium carbonate, the final product of the reaction behaves
in a different way. In the case of hydrochloric acid, sodium
chloride is formed which remains as such in the solution
independent of the pH value. In the case of hypochlorous
acid, sodium hypochlorate is formed and this being the com­
bination of a weak acid and a strong base is ready to
hydrolyse back into the acid and base according to the pH
value of the solution.

This matter can best be illustrated by referring to a
commercial product which many of you use in addition to
liquid chlorine—that is sodium hypochlorite liquor. As you
receive liquor is it strongly alkaline and has a pH value of
the order of 12. Ths is because it contains a certain excess
of sodium hydroxide. In this condition there is no hypo­
chlorous acid present and the sodium hypochlorite is simply 
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dissociated ionically into sodium and hypochlorite ions.
Supposing, however, that we take some of the liquor and
gradually add to it hydrochloric -acid, the first result is that
we neutralise the excess of sodium hydroxide and in con­
sequence the pH value of the solution begins to fall below 12.
By the time a pH of 8.3 is reached all the caustic alkalinity
will have been neutralised by the hydrochloric acid to form
sodium chloride which takes no further part in the reaction.
We thus reach a point where the sodium hypochlorite is able
to hydrolyse into hypochlorous acid and sodium hydroxide.
In the region of pH 8 this hydrolysis only proceeds to a small
extent, so that, as shown on graph No. 1 in my paper, there
will only be about 20% of undissociated hypochlorous acid
present. If we continue to add hydrochloric acid and therefore
lower the pH below 8, we neutralise one of the products of
the hydrolysis, namely sodium hydroxide, and remove it
from any further part in the reactions as sodium chloride.
This leaves us with an increasing content of undissociated
hypochlorous acid as the pH falls and graph No. 1 shows
how quickly the content increases from about 20% at pH 8
up to 90% at pH 6.5 which is the range of pH values in which
you are interested for water treatment. The fact is, therefore,
that hypochlorous acid exists at pH values greater than 7
by virtue of being a weak acid which, when reacted with a
strong base, such as sodium hydroxide, gives a product
subject to hydrolysis.

Mr. J. Allison (Finchley): The capacity of our main pool
is 456,000 gallons. Before bathers had used the pool 1
recorded the following:

Temperature - 54°
Free ammonia content - - Zero
Albuminoid ammonia content ] ’??? Deep end

(.013 p.p.m. Shallow end
pH - - - 7.8
The chemical analysis and bacteriological examinations

were very satisfactory.
Break point chlorination was then introduced, and when

pumping ceased at 5 p.m. the free available chlorine content
was over 2 p.p.m. at the shallow end and 1.75 p.p.m. deep
end, using the flash and O.T.A. tests. At 8 a.m. on the
following morning practically all traces of chlorine had
disappeared.

About 4,000 patrons used the pool in the following week,
and similar tests were made, and each showed that the
chlorine vanished overnight. The pH was constant for three
nights but later decreased.
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Can Mr. Lea explain this destruction or transformation
of the chlorine ?

Mr. Lea: Mr. Allison’s question covers the very broad
subject of the balance between polluting matter and purifica­
tion treatment in swimming baths. No doubt much more
will be learned about this in the future as experience of
chlorination, particularly break point treatment, grows.

At the present time we are all handicapped by a lack of
definition of the pollution load and its variations from hour
to hour and day to day. Thus, Mr. Allison refers to nitro­
genous impurities in the customary terms of the free ammonia
content and the albuminoid ammonia content. I must
emphasise, however, that these arc mere analytical conven­
tions, undoubtedly very convenient, but nevertheless they do
not show by any means the total amount of nitrogenous
impurities present. You will find this fully described in the
Ministry of Health’s well-known publication entitled
“ Methods of Chemical Analysis as Applied to Sewage and
Sewage Effluents.” What we really need are determinations
of organic nitrogen in addition to the customary determina­
tions, and it should then be possible to strike a balance
between the added load of nitrogenous impurities and the
amount of chlorine required for their oxidation. Until this
can be done, and you will appreciate the considerable amount
of analysis and research needed, there will be some uncer­
tainty as to the rate at which free residual chlorine will be
dissipated in swimming baths.

Dr. Conybeare (Ministry of Health): We believe that the
virucidal action of mixed residuals can only be attributed
entirely to the free chlorine in cases where residual chloramine
values are very low. In the presence of higher chloramine
values, the possibility of a combined action of free chlorine
and chloramine should not be excluded. This is not in accord

• with the interpretation of Ridenour and Ingols, who seem
to attribute the entire virucidal action of such mixed residuals
to free chlorine disregarding the possible virucidal Action of
chloramine.

The amount of free chlorine needed for inactivation are
well within the range of practical dosages used in water
treatment and swimming bath sanitation when break point
chlorination is employed. These free chlorine residuals may,
however, be reached before the break, in which case carrying
disinfection to the break may not be required for inactivation
provided the required free residual is present before that
point is reached.

84



It appears that the oxidation potential of the disinfectant
system is a fundamental factor in the inactivation. This seems
to be substaniated by the fact that ozone studies show that
an ozone concentration equivalent to 0.1 p.p.m. of free
chlorine will also inactivate the virus of poliomyelitis.

Mr. Lea: Dr. Conybeare has quoted two references which
seem to take a contrary view of the value of any combined
residual chlorine which may be present together with free
residual chlorine for the inactivation of the virus of Polio­
myelitis. I should like to answer this question partly by
giving two further references to work on chlorination against
Poliomyelitis in which only combined chlorine residuals
were investigated. These arc:

“ Effect of Chlorination of City Water on Virus of Polio­
myelitis,” by J. Emerson Kempf and Malcolm H.
Soule. Proc. Soc. for Exptl. Biology and Medicine.
Vol. 44, May/June, 1940, pages 431 to 434.

“ Comparison of Chlorine & Ozone as Virucidal Agents of
Poliomyelitis Virus,” by John F. Kessel, Donald K.
Allison, Frederick. J. Moore and Martha Kaine.
Proc. Soc. for Exptl. Biology and Medicine. Vol. 53,
May/June, 1943. pages 71 to 73.

Both these references indicate that a combined chlorine
residual of at least 0.5 p.p.m. is needed with a contact
period of a few hours, but given this contact period it is
clear that substantial combined residuals have an effect.
This, therefore, supports the view of Lensen and his col­
leagues.

Coming now to the work quoted by Ridenour and Ingols,
they are obviously correct in stressing the superiority of free
residual chlorine as compared with combined residual
chlorine, and it is very interesting to note that they refer to
a state of circumstances which has often been mentioned in
connection with the orthodox ammonia/chlorine treatment
of water supplies and swimming baths ; namely, that even
where chloramine is deliberately used the sterilisation from
such chloramine may be due partly to the initial rapid action
of the chlorine added as such before this combines fully with
the ammonia previously added to form chloramine. Thus,
Ridenour and Ingols apparently envisage that,* provided free
chlorine is present for a reasonable contact period, this will
inactivate the virus, despite the fact that on standing the
chlorinated water may not remain above the break point
owing to the presence of too many nitrogenous impurities.
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It must be agreed that for inactivation of the virus free
residual chlorine is of paramount importance, but this does
not preclude obtaining some benefit from any combined
residual chlorine which may be present.

Dr. Conybeare's question concludes with a reference to the
oxidation potential of the disinfectant system, the suggestion
being that this is a fundamental factor in the inactivation of
the virus. As you probably know, a good oxidising agent
is not necessarily a good sterilising agent, and some of the
latest research work which has been done on this complicated
subject is quoted in my paper as reference No. 9. Amongst
various conclusions Chang states that “ evaluation of the
significance of the oxidation potential of a chlorinated water
was not attempted in view of the complicated oxidation­
reduction systems that exist in such a water, the uncertainty
of the reversibility of these systems, and the presence of
dissolved oxygen,” from which it is evident there is much
to be learned.

Mr. J. Wood (Exeter): In carrying out the flash test, and
assuming that 1 p.p.m. of free residual chlorine is present,
whilst this may take care of an ordinary bathing load, has
Mr. Lea formed any opinion as to what he would regard
as the minimum quantities p.p.m. chlorine, as shown by
flash test, to take care of peak loads in order to maintain
break point chlorine ?

Mr. Lea: As already indicated in my introductory
remarks, my opinion is that something of the order of
2 p.p.m. of free residual chlorine should be maintained in a
swimming bath to keep it reliably on break point conditions.

A higher free residual chlorine content may possibly be
advisable at times to cope with special loads, but the point
I wish to emphasise is that once the free residual chlorine
falls below 2 p.p.m. you have conditions where the content
of combined residual chlorine may exceed the content of
free residual chlorine. This indicates a lack of oxidation
and also constitutes an analytical difficulty with the methods
now in use, such as the ortho-tolidine flash test for differen­
tiating between free and combined residual chlorine. It is,
therefore, preferable to make sure of always having sufficient
free residual chlorine present to cope with the incoming
load of impurities, and on the average I think you will find
2 p.p.m. free residual chlorine a reliable concentration at
which to work.
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Mr. B. Isherwood (Shipley): (1) On page 17 the author
states in the last paragraph the advantage of the water
containing 1 or 2, or even more, p.p.m. of free chlorine.
Would he not agree that a fixed amount, say 1.5 p.p.m., is
adequate to keep well above break point, with a resultant
saving on the alkaline side ?

(2) Is it possible with heavy chlorine concentration dosage
before filtration for the floc to be pulled through into the
bath ? If so, would this be more liable in the case of sodium
carb/alumina ferric floc or the aluminium sulphate and
sodium aluminate ?

(3) Over 12 months’ work on break point convinces me
that neutral O/T test is far from being correct, and the best
method I have tried is the O.T.A. test. Also with regard to
pH, I had great difficulty, even with several reagents, of
determining the value when showing over 2.0 p.p.m. free
chlorine, but after experimenting with sodium thiosulphate
and reducing the 10 c.c.s sample 2.0 p.p.m. to 0.1 p.p.m. a
correct reading for pH was possible. Has the author had the
same difficulty ?

•
Mr. Lea: The answer to Mr. Isherwood’s first question is

that I regard a free residual chlorine content of 2 p.p.m. as
a sound working figure for the reasons mentioned, particularly
in answer to the previous question by Mr. J. Wood of Exeter.

In answer to Mr. Isherwood’s second question on the
possibility of pulling floc through the filter into the bath
when chlorinating heavily before filtration, there is no
evidence to suggest that this is a risk. There is also no reason
to suppose why any such risk should be more liable in the
case of one set of coagulants than another, but the main point
is that, according to experience, once a good floc is formed
and accumulated in the filter, it should not be pulled through.
As you probably know, in the purification of public water
supplies the practice of chlorination before filtration has been
well established for many years, and has generally proved a
great help to filter operation, which is even more the case
now that chlorination doses are being taken beyond the
break point.

Mr. Isherwood’s third question is more or less covered
in the paper itself and by my introductory remarks. Neutral
ortho-tolidine is a qualitative test which can therefore only
supplement some quantitative method of determining free
residual chlorine. It so happens that for various reasons the 
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first quantitative method likely to be used is the plain flash
test using the standard ortho-tolidine reagent. The O.T.A.
test is an elaboration of the plain flash test, but in my opinion
it is hardly necessary for swimming bath control. In any
case, whichever test is used, care must be taken to carry it
out always in the same way so that the results arc comparable.
It must, of course, be recognised that something better than
the plain flash test or the O.T.A. test is required, and Palin’s
method using para-aminodimcthylaniline instead of ortho­
tolidine is very attractive, and in my opinion is the best
method at present known. Regarding the difficulty of deter­
mining pH value colorimetrically in the presence of free
residual chlorine, dechlorination with sodium thiosulphate is
required, and there is no objection to complete dechlorina­
tion.

Mr. F. Whitham (Welwyn Garden City): In view of the
fact that the treatment of algae is a major problem, in par­
ticular with open air pools, has any research been carried
out on the effect of break point chlorination on algae, and
if so what are the results ?

Mr. Lea: 1 am not aware that there has been any
specific research so far on break point chlorination and algal
control in swimming baths, particularly those of the open
air type, but there can be no doubt that the superior bacteri­
cidal properties of free residual chlorine will be accompanied
by superior algicidal properties. There should be no difficulty
in an open air pool with break point chlorination being kept
free of algae. This is not to say that algal control was
difficult with marginal chlorination, but quite obviously break
point chlorination being the more intensive treatment gives
a greater margin of safety from algal nuisance.

Mr. B. E. Piper (Croydon): Dr. N. E. Chadwick, M.A.,
M.D., D.P.H., Medical Officer of Health, Borough of Hove,
in his paper on “The Sterilisation of Sea Water Swimming
Baths, with special reference to the ozone treatment,“ read
at a Sessional meeting of the Royal Sanitary Institute at
Hove on 10th April, 1948, states: “ . . . since a combination
of these two substances (i.e., Chlorine and Ozone) has an
enhanced oxidising action and would prove harmful to the
bathers.”

Will Mr. Lea explain the action that takes place, what
harmful effects to bathers are caused, and whether these
effects would be more or Jess serious if conditions of break 
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point chlorination operated as compared with marginal
chlorination ?

Mr. Lea: This question all depends on whether it is
agreed that chlorine and ozone together have an enhanced
oxidising action. I believe that this view is no longer tenable.
To the best of my knowledge it was first reported some time
ago in the Journal of the Institution of Water Engineers, the
report being to the effect that when chlorine and ozone were
used together on a certain water supply, the manganese that
it contained was oxidised right through to potassium perman­
ganate, the distinction being that chlorine alone only oxidises
manganese to manganese dioxide. My understanding of the
latest position is that the original report of this matter has
not been substantiated, and that, in fact, it is now recognised
that ozone alone is capable of oxidising manganese completely
to potassium permanganate. Accepting that no enhanced
oxidising effect takes place, the second part of this question
does not arise as to what harm such an effect might give
to bathers, and in any case 1 see no reason for using chlorine
and ozone together. With chlorine alone, the position is
quite clear that the oxidising effect associated with break
point conditions is without offence to bathers, even with
substantial contents of free residual chlorine in the bath
water.

Mr. G. H. Hutchinson (Burton upon Trent): (1) You
state that hypochlorous acid formation break point free
chlorine residual depends for its oxidation efficacy upon the
pH value of the water treated—best pH range 3 to 6. This
may be true when liquid chlorine (gas) is the purification
agent. I know through practice that gas, used as break
point, reduces the alkalinity of the water of a swimming bath,
particularly when sodium carbonate is used, more rapidly
than the general usage of .2 to .5 p.p.m. of residual chlorine.
Yet I have found that chloride of lime, specially prepared,
as a clear reddish liquid, namely hypochlorous acid, used as
break point chlorination, oxidises organic matter and other
impurities of a swimming pool more rapidly than liquid
chlorine (gas), and at the same time introduces to the water
an increase in alkalinity.

(2) Your statement that there appears to be sound scope
for investigation into improved coagulation and pH control,
and your suggested use of sodium aluminate and aluminium
sulphate plus pH adjustment by the addition of sodium
carbonate. I wish to state that I use calcium carbonate, lump
lime slaked, as the agent for swimming baths alkalinity, and 
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sulphate of alumina 16 per cent, kibbled as coagulant. Would
you approve of the term “ improved coagulation ” to the
following: During March, 1946, I requisitioned 2 cwts. of
sulphate of alumina—to date, May, 1948, I have used I cwt.
only over a period of more than two years. Two filters are
serviced for 6J months of each year—then one filter is
serviced for 12 months (i.e., public swimming and schools
catered for whole year). Furthermore, 1 cwt. of calcium
carbonate serves four weeks—it is very cheap compared with
sodium carbonate (soda ash).

(3) Relative to “ Comparator Tests,” I am wondering why
you have not mentioned the B.D.H. Chlorotex Colorimetric
Reagent for determining break point chlorination. The
colours produced range from 0.1 to 1 p.p.m. Green and
brown colours indicate a chlorine content exceeding 1 p.p.m.
Finally, I use both (i.e., ortho-tolidine and B.D.H. Chlorotex).

Mr. Lea: The first of the three questions asked by Mr.
Hutchinson is really answered in the paper itself, in particular
the quotation from Holwerda’s work on the top of page 8.
There is no difference in chlorinating either with liquid
chlorine or with bleaching powder or with sodium hypo­
chlorite, since the pH value of the water being chlorinated
is the controlling factor and not the chemical composition
of the chlorinating agent before its addition to the water.

Regarding Mr. Hutchinson’s second question, I am sure
that Mr. A. J. Mills and I are most interested to learn that
at Burton-upon-Trent calcium salts are already used for pH
control, and it certainly appears from the figures given by
Mr. Hutchinson that results are satisfactory.

Mr. Hutchinson’s third question raises a novel point, but
I am very surprised at the suggestion that B.D.H. Chlorotex
reagent can be applied to the differentiation between free
residual chlorine and combined residual chlorine. This
reagent has been available for many years, particularly in
respect of marginal chlorination, and although I have been
in touch frequently with the British Drug Houses, Ltd., on
the whole question of break point control, I have not gathered
the slightest impression that their Chlorotex reagent is
intended for such use.

Mr. F. Barlow (Stourbridge): What will be the effect
on the calorifics and pumps of such a high concentration of
chlorine injected on the suction side ? Will this cause
corrosive troubles ?
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Mr. Lea : Mr. Barlow’s question refers to the proposal of
chlorinating the dirty water as it leaves the bath, in which
case a chlorine dose of up to 10 p.p.m. might be applied.
Generally, however, it should not be necessary to apply
more than 5 p.p.m., bearing in mind the desirability men­
tioned previously in various connections of aiming at a
content of free residual chlorine in the bath water of the
order of 2 p.p.m. There is no real evidence to suggest that
applied chlorine doses of 5 or even 10 p.p.m. will constitute
a corrosion risk. As a striking example of this, the case of
condenser tubes in power station condensers may be noted.
These are non-ferrous metal tubes, and it is widespread
practice to prevent organic growths forming in these tubes by
chlorinating the cooling water which passes through them.
There is no recorded case, either in this country or abroad,
of chlorine corrosion of such tubes, despite the fact that over
the course of years there has been a change in practice
towards higher chlorine doses, and, in fact, modern condenser
chlorination means the application of a chlorine dose of up
to 10 p.p.m. for a few minutes every few hours, and care is
taken to apply such a dose immediately before the condenser
in order that the chlorine shall reach the tubes and not waste
itself on satisfying the chlorine demand of the cooling water.
There is, therefore, little reason to expect trouble in the case
of swimming bath plant.

Mr. R. S. Waddington: (1) Effect of high chlorine resi­
duals on pipes and fillings with which the chlorinated water
comes in contact, or in other words, is the corrosion tendency
increased.

(2) Effect of high residuals 2 p.p.m. upwards on the
methods used in the chemical and bacterial examination of
swimming bath water and the method suggested for
dechlorination before such tests are carried out.

(3) What, generally speaking, is the relation between
break points on fresh water suitable for public supply and
filtered sea waters ?

Mr. Lea: Mr. Waddington’s first question is essentially
that asked by Mr. F. Barlow, of Stourbridge, which I have
just answered.

Mr. Waddington's second question concerns methods for
the chemical and bacteriological analysis of swimming bath
water, which methods are referred to in various Ministry of
Health publications. If, in the case of any particular deter­
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mination, it should be found that high chlorine residuals
interfere, no doubt the Ministry of Health will be publishing
supplementary recommendations.

In answer to Mr. Waddington’s third question on the
relation between the break point chlorine demand of fresh
water from public supply mains and filtered sea water, I
believe that in both cases the break point is low, that is,
under 1 p.p.m. This is only to be expected in view of the
low content of free and saline ammonia in both cases.

Mr. A. Sharples (Coventry): (1) If soda is used as a
corrective after filtration, and the water entering the filters
is of a pH 6.8 to 7, will nitrogen trichloride be formed. If
so, will this be carried into the bath before being liberated ?

(2) Having taken free chlorine tests with O.T.A. and
solution P. as used with a Candy testing set, a difference of
.5 was recorded. Can the speaker give his opinion which
reading should be taken as correct ?

(3) When using the Nessler solution for ammonia contents.
has dechlorinating with sodium thiosulphate any effect on
the colour development ?

Mr. Lea : Mr. Sharpies’ first question concerning nitrogen
trichloride appears to be related to the general understanding
in the literature that the more acid the solution being
chlorinated the more likely is the formation of nitrogen
trichloride, but this general understanding by no means
defines the whole range of conditions for the formation of
nitrogen trichloride, and I-do not think that the analytical
methods at present in use for residual chlorine permit us to
draw any conclusions at this stage as to whether the addition
of soda ash before or after filtration makes a difference in
the possible formation of nitrogen trichloride. I am bound
to remind you that we are all only just making a proper
start in differentiating between free and combined residual
chlorine and the term “ combined residual chlorine ” covers
various compounds of nitrogen and chlorine. The further
differentiation of these compounds awaits thorough investiga­
tion, although in credit to Holwerda it must be pointed out
how much attention he gave to this subject 20 years ago.
Unfortunately, his work has not so far been developed by
other workers in this field.
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Regarding Mr. Sharpies’ second question, I do not think I
can express any opinion, not having seen the comparative
determination actually made.

Mr. Sharpies’ third question refers to the determination of
free and saline ammonia by direct Nesslcrisation, and whether
any interference from residual chlorine can be safely avoided
by dechlorinating with sodium thiosulphate. I think that
considering the general difficulty in the accurate measurement
of ammonia contents it would be preferable before adopting
any dechlorination to have the help of an analyst in order
to compare the free and saline ammonia results by distillation
with the results obtained by any other method such as Mr.
Sharpies has in mind. Without this reference to the standard
method of distillation, there is some uncertainty as to the
results.

Mr. W. J. Jones (Barking): Are you not of the opinion that
if as much thought were applied to creating physical condi­
tions designed to make our bathers involuntarily urinate
before entering the water, much of our troubles in connection
with break point chlorination would be obviated ?

Note: I understand that such a system operates in one
of the German baths.

Mr. Lea: I agree with Mr. Jones that every encouragement
should be given in this direction. As to just how far it
would relieve the load of nitrogenous impurities, it is
difficult to say, bearing in mind the fact already referred to,
that our conventional determination of free and saline
ammonia and albuminoid ammonia do not convey a full
idea of the nitrogenous impurities present. It is certainly
a subject for investigation in order that we can reach a
proper understanding of the balance between the load of
impurities and the purification treatment required for their
removal.

Mr. N. Tams (Stoke Newington): With regard to the
control of free residual chlorine, the author infers that com­
parator tests, as known at present, are inadequate. Is the
author aware of a free residual recorder which is marketed
at the present time ? If so, would he care to express an
opinion on this method of free residual chlorine control ?

Mr. Lea: Various instruments have been proposed from
time to time for measuring and recording the amount of
residual chlorine in chlorinated waters. These have been of
two distinct types, the one using an analytical reagent for 
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striking a colour with the residual chlorine, which colour is
suitably measured, and the other based on measurements of
the oxidation potential.

I have referred to oxidation potentials in my paper, and
I have drawn attention to the latest work by Chang on this
subject, which shows how difficult the subject is. In any
case, any oxidation potential method of measurement must
be referred back to an analytical standard of residual chlorine
determination, and it is just this basic analytical standard
which is the cause of so much uncertainty at the present
time. As already indicated, the question to be faced is
whether we can use ortho-tolidine reagent for the differentia­
tion between free and combined residual chlorine, or whether
it will be essential to adopt some entirely new reagent. I
can only leave the matter as stated on pages 20, 21 and 22
of my paper.

Mr. G. C. Cooper (Surbiton): Would the speaker recom­
mend chlorine injection before or after filtration ?

Mr. Lea: I should like to confirm my opinion given in
the paper that it is preferable to chlorinate the dirty water
immediately as it leaves the bath before coagulation and
filtration. The object is simply to make use of the oxidising
properties of chlorine at the earliest possible stage in the
treatment of the water so that all possible assistance can be
given to the coagulation and filtration stages.

Mr. A. W. Hall (Darlaston): What is the cost of the
author’s suggested method of break point chlorination,
coagulation with sodium aluminate and aluminium sulphate,
and the adjustment of pH value by the addition of sodium
carbonate, compared with the ordinary method of coagulation
and chlorination ?

Can he also inform us if the excellent results obtainable
by the old method are always to be improved upon by break
point ?

Mr. Lea: I think it is too early in our experience of the
application of break point chlorination to talk reliably about
comparative costs, and one of the difficulties is the lack of
knowledge hitherto on the balance between the load of
impurities and the amount of purification treatment required
for their removal. It is, therefore, uncertain with what exact
previous procedure and consumption of chemicals break
point chlorination should be compared. In the same way, it

•is also evident that break point chlorination of the dirty 
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water before coagulation and filtration may considerably
influence the efficiency of these stages, and only further
experience can show just how far the extra cost of chlorine
and sodium carbonate for break point treatment will be
offset by savings in coagulant and general filter operation.

As regards the conclusion of Mr. Hall’s question, I think
that break point chlorination will always improve on the
results of marginal chlorination because it is a more intensive
treatment and removes more impurities by virtue of using
chlorine deliberately for oxidation as well as sterilisation.
Furthermore, the margin of safety with break point chlorina­
tion is undoubtedly greater, and the whole treatment is more
able to cope with the marked variations in bathing loads
which so many swimming baths undergo.

Mr. E. Goble (Southend-on-Sea): (1) Would the author
kindly enlighten us as to whether the remarks contained in
the paper deal equally with sea water as well as fresh ?

(2) If so, can a switch-over to break point be made in the
middle of a season without emptying the pool ?

Mr. Lea: In reply to Mr. Goble’s first question, the
experience on break point chlorination so far relates almost
entirely to fresh water, but there is no obvious chemical
reason why sea water should behave any differently except
that it may be found more difficult to control the pH of a
sea water bathing pool.

I should like to answer Mr. Goble’s second question in
the general sense of either fresh water or sea water. A
swimming bath which has been operated on marginal
chlorination accumulates a certain content of nitrogenous
impurities which have so far not been defined properly
because the methods of analysis applied have not been
sufficiently exact. I think it is expecting too much suddenly
to apply break point chlorination and expect to oxidise all
this old nitrogenous matter, and my personal feeling is that
when adopting break point treatment, a start should always
be made on a refilled bath.

The President: Ladies and gentlemen, I shall now have
to close the discussion. I should like to thank Mr. Lea for
the very excellent paper he has given us this afternoon, and
at the same time I should like to thank Mr. Mills for kindly
opening the discussion.
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CONFER ENCE DINNE R
At the “ KING ALFRED ” RESTAURANT, HOVE

Mr. T. Hayhurst, President, in the Chair

(The toast “ The King" was proposed by the President and
loyally accorded with musical honours.}

Mr. L. F. James: Mr. President, Mr. Mayor, ladies and
gentlemen, it is my pleasure and privilege to propose tho
toast to the Corporation of Hove. Never have I felt more
able to propose this toast than I do this evening, because I
find it so easy to thank the Mayor and Corporation of Hove
for all that has been done to make this Conference a success.
Mr. Mayor, in paying tribute to the Reception last evening, I
feel that all delegates who were fortunate enough to attend
that function were impressed by the simple dignity of that
social occasion and it will be long remembered by them as an
extremely pleasant and enjoyble evening.

We remember the invitation you issued at Glasgow on the
occasion of the 17th Annual Conference and the glowing
terms you used to extol the advantages of Hove and its sur­
roundings, so much so that one might have been forgiven for
thinking that you were given to “ gilding the lily.” However,
be that as it may, the Council of the Association decided to
accept your invitation and by that decision, Mr. Mayor, it is
quite evident that they managed to please a great number of
people, for at this our 18th Annual Conference a greater num­
ber of delegates have attended than ever before and we now
confess that we heartily concur with your eulogistic reference
to the virtues of Hove and are convinced that it would be
difficult to speak too highly of them. •

The charms of Hove certainly seem to affect the people
and particularly the Officers of your Corporation; I, as secre­
tary and responsible for the Conference arrangements, have
received every courtesy and assistance that could be required
and they have clearly shown me that they were determined
that the Conference should not fail due to lack of effort and
co-operation on their part. I hope I may be forgiven for
singling out Mr. Kemp, the Bath Superintendent for your Cor­
poration, for special mention, as I personally am grateful to
him for the great assistance he has given me by the many
tasks he has willingly undertaken and which has considerably
lessened the work of organising the Conference.
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Mr. Mayor, will you on behalf of your Corporation, please
accept through me the very grateful thanks of the delegates to
this Conference and members of the Association generally for
all you have done to make this Conference such a resounding
success.

His Worship the Mayor, Councillor Capt. F. G. J. Didden,
J.P.: Mr. President, ladies and gentlemen, If I have learned
to “ gild the lily ” Mr. James has learned to “ kiss the Blarney
Stone ”—I do not know how he learnt it; however, I do deeply
appreciate the kind-words and many compliments he has paid
us.

It was with some trepidation that I invited you to hold your
Conference at Hove after having witnessed the many
amenities that a city like Glasgow had to offer, and I knew
that with a small town like Hove we should be hard put to
emulate the example of Glasgow.

The Corporation of Hove have been delighted to entertain
you to the best of their ability and I, on their behalf, have
been very pleased to hear through Mr. James how much you
have appreciated our effort. I was particularly pleased to
meet our friends from Holland and sincerely hope that they
will take home with them pleasant and happy memories of
Hove.

Thank you, Mr. James, and let me assure'you that it is our
earnest hope that we shall have the pleasure of seeing you
all again in the not too distant future.

THE NATIONAL ASSOCIATION OF BATH
SUPERINTENDENTS

Councillor C. A. Clarke (Hove): Mr. President, ladies
and gentlemen, it will be nice to tell you here that I have only
held this office in this town for something just over a month.
Councillor Haylor was my predecessor and many of you, at
least those who have been at previous conferences, will
remember him. He was a wonderful Chairman of the Baths
Committee and he handed over the baths in an absolutely
first-class condition. He made one condition, however, it
was that the Chairman had to propose this toast and it is with
great pleasure that I do so. I have been very happy to meet
you all for the first time on the occasion of this Conference,
and although we have one of your members, Mr. Kemp, who
is a very efficient Bath Superintendent, I personally expected
a lot from you from the very high standard he has set. I
have attended your Conference and have listened to your
papers, and I have realised how large this subject is. It is 
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obvious to me that you have to have knowledge of matters
appertaining to a wide variety of subjects, and it is also
obvious you have to be first-class business men because of
your undertakings. • Speaking personally, I have learned a
tremendous amount from your delegates at this Conference,
and I trust that I shall learn a lot more before the Conference
ends. May I take the words of His Worship the Mayor and
say that I hope the Conference will go from strength to
strength, and may this be an outstanding one in the history of
your Association.

Mr. T. H. McLellan (Birkenhead): Mr. President, Mr.
Mayor, ladies and gentlemen, I am very happy to have the
opportunity to respond to the toast of the Association, par­
ticularly as I understand that this has been, from the point of
view of numbers, our record conference. I would like to say
also that I am expressing the view of our members when I
say how proud we are of our Officers and Conference Com­
mittee who have done such valuable work, and I am sure that
the assembly would agree that we could not have improved
upon what has been done here. Modesty is a virtue, but I
think we, as an Association, accept the very nice things that
have been said.

Since 1921 when the Association was founded it has been
our constant desire and ambition to further the cause of the
Public Baths Service by keeping abreast with rapidly changing
conditions and equipping our younger members, through the
medium of our training system and examinations, with the
knowledge that will allow them to carry the duties of their
appointment with credit to themselves and the Associaion.

Thank you Councillor Clarke for the many compliments
you have paid us, and you, ladies and gentlemen, for the way
you received the toast.

THE LADIES AND THE VISITORS
Mr. F. M. Brownlee (Islington): Mr. President, Mr.

Mayor, ladies and gentlemen, I cannot, in the time allowed
me, do justice to this special opportunity which has been
afforded me to propose the toast of the Ladies and Visitors.

Mr. Mayor, last evening we were honoured to be your guests
and right royally you treated us—to-night you have honoured
us again with your company and we are appreciative of the
compliment you and the Mayoress have paid us. We are
also honoured with the presence of the Chairman of the Baths
Committee, Councillor Clarke; the Chairman of the Publicity 
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Committee, Councillor Campbell: together with many other
distinguished guests far too numerous to mention individually,
but we are extremely pleased that their many and varied com­
mitments have allowed them to be with us this evening. We
are also pleased to welcome the representatives of the com­
mercial world who invariably support our functions, and last,
but by no means least, we extend a very hearty welcome to the
Ladies whose company we are always glad to have, and know,
and freely acknowledge, that no function would be'complete
without them.

Members of the Association I ask you to be upstanding and
drink to the toast of the Ladies and Visitors and coupling the
names of Mrs. Ogden, Bailie Donaldson, Dr. Bierenbroodspot
and Councillor H. W. Butler, J.P., M.P.

Mrs. Ogden: Mr. President, Mr. Mayor, and Members of
the National Association of Bath Superintendents, on behalf
of the ladies I wish to thank you for the kind invitation which
has enabled us ladies to be here this evening. It has been
extremely delightful to have the presence of such distinguished
guests as the Mayor and Mayoress of Hove. It is my first
visit to Hove, and I know, for many of the ladies it is their
first visit. They all say they hope to come again, so evidently
they have enjoyed the reception. I have had great pleasure
in making new friends during the few days here and there
have been many old friendships renewed, and I do hope that
all this will be a benefit, not only to your Association, but to
the whole country. It gives me great pleasure to respond to
this toast so ably proposed by Mr. Brownlee. (Applause.)

Bailie E. J. Donaldson, J.P. (Glasgow): Mr. President,
Mr. Mayor, Mr. Brownlee, ladies and gentlemen, before I do
the things 1 have been told to do and, as a good Scotsman, I
always do as I am told to do—eventually, I wish to make
passing reference to the very kind reference to the City of
Glasgow and what we were able to do last year. (Applause.)
1 want to say, Mr. Mayor, that when we held the Conference
in Glasgow we made up our minds to give you as good a time
as we could. It is very gratifying to me to know that all our
friends who were there were so tremendously appreciative.
My priviledge when I return to Glasgow will be to convey to
my colleagues the very kind remarks you have made. This
is the first time in my life I have been in Hove. I am sure
we have all had a splendid time in Hove and have enjoyed
wonderful hospitality and kindliness from everyone with
whom we have come in contact. From you yourself Mr.
Mayor, all your officials, and everybody whom we have met
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have been simply wonderful. There is no doubt in any of
the visitors’ minds of what has been done; we do thank you
and all those officials of Hove. Thank you. If you ask us,
we shall come back again.

Dr. J. A. C. Bierenbroodspot: Mr. President, Your
Worship, ladies and gentlemen, just a few words to say that
we have enjoyed being here. In a few days we will be home
again and it will take a long time to -tell them in Holland of
our impression of Hove. We have a very good impression,
not only of the Baths itself which is a very beautiful and
modem building, but also of the kindness of English people.
Ladies and gentlemen, I should like to mention the good
friends we have made, and it will not be the last time we shall
meet; we shall be back again, not only because we have had
such a good time, but because we want to learn all you can
show us. On behalf of my wife and colleague, I thank you.

Councillor Herbert W. Butler, J.P., M.P.: Mr. Presi­
dent, Mr. Mayor, ladies and gentlemen, it is a very great
pleasure to me to attend this Conference in view of the fact
that Mr. James, your Secretary, is the Baths Superintendent
of Hackney and of whom we are very proud. The invitation
has been extended to me by your Secretary and, we hope, your
President elect. Councillor Beckers, the Chairman of our
Baths Committe, whom we are pleased to see here, has taken
the view, which I share and trust will be adopted by our Pro­
vincial friends, that Baths Superintendents are not people
concerned solely with cleaning the dirty feet of the populace.
The responsibilities are heavier, more extensive, and more
beneficial to the public at large. Before your Association
had received the recognition it enjoys to-day there was a view
that Bath Superintendents reached their appointments as a
last resort. To-day, by the effort of your Association, local
authorities and the public are agreed that technical and ad­
ministrative ability of a high order is the prerequisite of your
office. Your technical examinations are a most interesting
feature and will assist in raising the standard of your profes­
sion. Our opinion in Hackney, a Borough with one quarter
of a million population, is that Civic and Cultural activities
should be controlled by, and radiate from, our Baths Depart­
ment. I attended the Conference at Glasgow, and excellent
as it was, you, Mr. Mayor, have set a standard which other
towns in our corporate life may well attempt to emulate.

On behalf of my fellow visitors I congratulate you, Mr.
President, and all your Officers.
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The President
Mr. F. R. Botham (Manchester): Your Worship, ladies

and gentlemen, I am very glad to be entrusted with this toast,
that of “ The President,” and I regard it as one of the most
important. When I learned that Mr. Hayhurst was to be our
next President from Lancashire, I tried to find out something
about him, but Mr. Hayhurst being a very modest and retir­
ing gentleman, the task was not an easy one ; however, I was
able to extract a few notes. Mr. Hayhurst has been a member
of this Association since 1925 ; he started his baths career in
1925, and has been seven years at Bury, and now we see him
as the President at the termination of his year of office. We
have spoken of the duties he has carried out since he was
elected President and took over office, and we now feel that
he has completed a good job. For seventeen years he has
been Hon. Treasurer for the Royal. Life Boat Society, and in
1922 was one of the few members of the R.L.B.S. His con­
duct in the chair has been of the highest order, and I feel sure
he will go down in the history of the Association as one of
the finest Chairmen ; even when he has ruled us “ out of
order,” we have accepted his ruling with good spirit. It has
been said that this has been one of the most successful Con­
ferences we have ever had ; great credit is due to Mr. Hay­
hurst for the manner in which he has discharged his share of
the responsibilities, and we are delighted to record that he
has despatched those duties to our entire satisfaction. I
should also like to thank Mrs. Hayhurst for her presence here
with us, and to record our appreciation of the valuable
assistance she has rendered to Mr. Hayhurst during his term
of office. Ladies and gentlemen, be upstanding and drink
to the toast “ The President and Mrs. Hayhurst.”

The President: Mr. Botham, Mr. Mayor, ladies and
gentlemen, I thank you for the many compliments that have
been paid to me, and to say how thankful I am that I have
discharged my duties to your satisfaction. The duties and
responsibilities of the office of President are many and
onerous, and make considerable inroads in one’s time, and
in this connection I wish to place on record my deep apprecia­
tion of the many facilities afforded me by the Baths Com­
mittee and Council of the County Borough of Bury in order
that I could carry out the duties of the office. Ladies and
gentlemen, Mrs. Hayhurst and myself thank you all for your
many expressions of kindliness, and also for a happy year
of office.
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Officers of the Association
Mr. J. Moth (Birmingham): Mr. President. Mr. Mayor,

ladies and gentlemen, it is my privilege to propose the toast
to the Officers of the National Association of Bath Superin­
tendents. 1 think you will agree that during the past twelve
months all our colleagues in the Association have reason to
be grateful for the services which have been rendered to us.
The many matters dealt with by our Association have already
been referred to, but 1 know you will forgive me if 1 refer
again to the recognition of our Examination which came first
from the local councils, then the town councils, and now we
are accepted and recognised in the National Charter. This
recognition is the result of a long period of hard detailed work
and persistence on the part of our Officers, and I know you
will dcsire me to express our appreciation in this record of
all the good work which our Officers have carried out on
our behalf. I extend our- sincere thanks to the Officers who
have been responsible for the arrangements and for making
our stay in Hove a pleasant one. Ladies and gentlemen, I
propose the toast of “ The Officers of the National Associa­
tion of Bath Superintendents.”

Mr. H. Leadbeater (Paddington): Mr. Moth, ladies and
gentlemen, on behalf of the Officers of the Association I
thank you very much for those remarks, and I am sure that
the Officers appreciate them. The running of a Conference
is not an easy task, and although we have a Conference
Committee, the bulk of the work falls to the General Sec­
retary. I am glad to say, as you have already heard, that the
Association yesterday honoured Mr. James by electing him
the National President for the coming year (applause), an
honour, I think, he fully deserves. To all Council Members,
and Branch Representatives, I pay tribute to their efforts
and assistance during the year. Ladies and gentlemen, I
thank you all for the way in which you have received this
toast and I thank Mr. Moth for his kind remarks. (Applause).

Thursday, 27th May, 1948—Morning Session

The President: Ladies and Gentlemen. I have pleasure
in welcoming Mr. A. Robens, M.P., the Parliamentary Secre­
tary to the Ministry of Fuel and Power, and in asking him to
address the Conference. (Applause.)

Mr. Robens: Mr. President, ladies and gentlemen. In
coming here from the Ministry of Fuel and Power and accept­
ing the invitation which was extended to me, I am not sure 
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that I have come in at the right time. I understand there
were good “ goings on " last evening and the Baths were very
useful for more than the ordinary purpose this morning. I
did hope, Mr. President, to spend a couple of days here
because of the interest my Ministry has in connection with
Baths throughout the country. My Minister himself has not
been able to be present. I do not know whether there is any
connection between him and Baths generally, but perhaps it
is safer for me to be here. (Laughter.)

I have a very great personal interest in Public Baths
because 1 was born in a large provincial city, and I know
from my own experience that hundreds of thousands of boys
and girls who live in provincial cities far from the coast,
and far from any river in which they may swim, have been
able to swim and life-save because of the good sense of
Local Authorities in the provision of bathing facilities in this
country. This is very, very important indeed.

I know that 1 went to the Public Baths in my own city for
at least three years without paying. I have now learnt a
new method of getting in! Our Local Authority and Baths
Committee were very progressive and encouraged us as
youngsters to learn to swim. In this case, boys who were able
to do 8 lengths got a second-class pass for one year. When
we could do 20 lengths we got a first-class pass for another
year, and that was the first time I ever went into the first
class. (Laughter.) Then, if you went in for life-saving and
passed the test, you got another pass. So I did three years
without paying. It was an enjoyable time.

Those of us at school interested in swimming went two or
three times a week immediately school was over. When we
got in the Bath Attendants were not too pleased. We would
stay in hour after hour. It was all wrong, but we enjoyed it.
“ Long stay in the tubs ” we called it, and, generally speaking,
it was. One trick finally got us thrown out—and this
trick was always reserved to the end, because there was
nothing after. This was to climb to the balcony and jump
into the deep end from the balcony. After that—“ Outside.”
That we might have jumped on the back of some poor and
unsuspecting swimmer did not occur to us at that time. On
the other hand, we may never have had some of the enjoy­
ment we have had through our lives if it had not been for the
Local Authorities and the important work done by progressive
Councils and others, who have brought this hygienic sport
to so many of us, and which normally would never have
been achieved. Later on I learned through a member of my 
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own Corporation—I was not a member myself—of what your
Association has done.

I am aware of the importance this is to Local Authorities
and to officials and to the Ministry of Health, and I feel an
intruder here, but the Ministry of Fuel and Power is interested
in the efficient methods which you have, and I want to say
how much we appreciate this very close co-operation with
the Association, both during and since the War. This was
evidenced by the fact that two years ago your Association
paid very close attention to a paper which was delivered
by one of the Ministry's staff, and 1 see that the subject is to
be discussed this week. Well. Mr. President, I do not intend
to speak for any length of time or to be technical. You have
experts who are speaking on technical matters to you, but
I do sincerely want to say how greatly we value the work
of those responsible for the work of the Public Baths, and
particularly in relation to fuel economy.

This is not the time or place to discuss the economic
situation in this country, but it is highly important to see
that we should be able to export every single ton of coal we
can, save other forms of fuel—electricity and gas—in these
next years in order to get this nation going and to see that
it comes right out on top as one, which it certainly will.
(Applause.) It means that we may not get as sufficient as
you desire and that you have had to be content with lower
grades of these goods. We have recognised your difficulties
in dealing with low grades of fuels and we have set up the
Ministry of Fuel Engineers Efficiency Branch, and our Fuel
Engineers are appointed on a permanent basis and are at the
disposal of industries and hospitals and organisations like
yours, and will let you have all the advice we can give you.
The Fuel Efficiency Engineers are there primarily for the
purpose to pass on to your own Administrative Engineers any
of the knowledge and information that they are able to gain
from the wealth of experience we now have in the Ministry
in dealing with all sorts of industry in this country, and the
information is freely available. There is no question of our
Engineers coming and interfering; they come on the under­
standing of consultations in a special Branch of Fuel
efficiency, and can, I believe, help to save substantial amounts
by more efficient heating. That is not intended to be a
reflection on the resident Engineers responsible for the running
of Baths and Wash-houses. When one has the combined
experience of all sorts of industries and heating—the one
hundred and one snags in heating—as considered in general 
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consultation, this information on all difficulties connected
with them is available.

Therefore. I want to stress to this Conference the fact that
we in the Ministry of Fuel and Power have a great interest
in saving coal for export and electricity and gas until we have
been able to build up reserves for the whole requirements
of the country. We can point to very many cases of great
saving in many industries where there was a reduction of
consumption by 15%, 25% and 35% respectively. This is
a fact, and the turnover was increased by 25% and, coming
to a very well-known subject—that of Breweries—(laughter)
—a Brewery was using 9 tons of coal for 400 barrels of beer
and our Engineers were asked to have a look at the place and
give advice. 1 do not know whether you have been to a
Brewery but 1 was very pleased to go. (Laughter.) The con­
sumption went up from 400 to 500 barrels of beer. (Laughter.)
1 am not claiming anything for our Engineers for that. But
the coal consumption went down from 9 tons to 7 tons.
There is an illustration that our Fuel Efficiency Engineers
can materially help in this way. This help is given freely
wherever we have been able to give it. We are anxious to
supply you with any information from our Fuel Efficiency
Engineers Branch. If we are to build up a reserve, then the
consumer himself must help, and you know that in all industry
in this country we shall get the most from labour and material.
This works in two ways. We would like, and I invite the
different engineers and technical people of the Association
to tell your Engineers of some of the things we are doing,
and for them to give us some of the advantages of their
experiences so that we can go on building up this fuel reserve
and energy in the interest of the country and others who
require it.

Thank you, Mr. President and Ladies and Gentlemen, for
listening to me. I was pleased to receive the invitation. I
would like to stay longer and enjoy the Baths, but Parliament
calls. Ministrial duties are heavy on my shoulders—many
matters require attention. Please do not think I want to go,
but other things call, and I am paid by the State to work
for the people. I must not desert it. (Applause.)

The President: Mr. Robens, I should like to express
our sincere thanks to you, and if we can work in co-operation
with you, we shall be delighted. I now have pleasure in
asking Mr. R. D. Bland, B.Sc. (Liverpool), to read his paper
entitled: “ Factors Governing the Choice of Plant to meet the
Heat Requirements of Public Swimming Baths.”
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FACTORS GOVERNING THE CHOICE OF
PLANT TO MEET THE HEAT REQUIRE­
MENTS OF PUBLIC SWIMMING BATHS

By R. D. BLAND, B.Sc.
Anyone, on reading the above title and fearing a highly

technical discourse, need not be alarmed, as the Paper mainly
concerns the one unit understood and appreciated by all,
viz.—£ s. d. Although the choice of fuels, boilers, or other
heat-raising plant as a subject is interesting in the extreme,
it is only the means to an end, and I have tried not to allow
it to obscure the primary object of us all, which is the pro­
vision of swimming facilities for the public.

My interest in this subject mainly arises for two reasons.
Firstly, that on my entry into the Baths world, I was con­
cerned at the expense of running what I believe to be typical
Lancashire Boiler installations ; and secondly, although no
one can even hazard an intelligent guess when permission
will be given to build new swimming baths, I am firmly
convinced that now is the time to clarify one’s ideas. Although
a considerable amount of work had been done in pre-war
days, much of it for, or concerning swimming baths, conditions
have so changed in the intervening years, that the resulting
data is now of historical interest, rather than helpful. I then
set myself the task of fully investigating fuels and boiler
plant with the object of eventually making specific recom­
mendations to my Committee on the type of plant to be
installed in the several new establishments that it is intended
to build in Liverpool—one day. As hundreds of Baths
Superintendents are in much the same position, I venture to
believe that my findings, incomplete as they are in some
respects, may be useful to them, and it is solely for that
reason that this Paper is given.

My early investigations soon brought me up against a
number of entirely unexpected snags. Only a few boiler
manufacturers, I soon discovered, knew much about the per­
formance of their plant other than that when steaming under
some ideal condition, rarely met in practice, it produced
so many pounds of steam • or hot water. ' No official of the
National Coal Board whom I have contacted as yet, could
give me an authoritative statement as to the type and grade
of coal that will eventually be made available to consumers,
such as ourselves. Many electric supply companies will no
longer give special rates for off-peak loads, which in pre-war
days was one of the major selling points of the electricity 
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representative. However, in spite of these disadvantages,
I will now endeavour to give you, to the best of my ability,
information concerning the meeting of heat requirements,
which is believed to be specific and unbiased.

When analysing the present-day Income and Expendi­
ture figures for any normal swimming bath, the outlook is
disturbing and gloomy. Costs are still rising, and it is quite
true to say that there is an increase in everything but the
willingness of the general public to pay higher charges for
admission, or to accept a higher charge on the rates. Thus,
even if only one of the items in the list of Expenditures can
be controlled or even reduced, then it is a step in the right
direction. Now, fuel is possibly this one item over which
we have much control.

The actual pre-war and post-war Expenditure figures are
given below, for what might be classed as an average
“ District Bath,” actually built in 1936.

Year ending 31sz March, 1939 3kZ March, 1947

£ O'zo
£ O/Zo

Salaries, Wages and Ad-
ministrative Expenses ... 2,267 26.2 3,230 26.1

Fuel ......................... 857 9.9 1,269 10.3
Repairs and Maintenance 37 0.4 2,448 19.8

Rent, Rates and Insurance 1,531 17.7 1,511 12.2

Lighting and Cleaning ... 360 4.1 411 3.3

Income Tax 494 5.7 808 6.5

Debt Charges and Annui-
ties ......................... 3,122 36.0 2,684 21.8

Total Expenditure £8,668 100% £12,361 100%

These figures make an interesting tale in themselves. In
both years, it will be noted that the cost of fuel is approxi­
mately 10 per cent, of the total expenditure. This, in itself,
constitutes nothing very remarkable, but, in the pre-war year,
the fuel was washed beans, costing 28s. Id. per ton, and
with a specified calorific value of 13,800 B.Th.U.s per pound,
whereas in the post-war year, the fuel was the heterogeneous 
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mixture of dry slack, outcrop, slate, and clay, but neverthe­
less accepted with delight provided that at least it was black
in colour. This “material” cost 49s. 24d. per ton, and had
a calorific value of perhaps 10,000 B.Th.U.s per pound—
speaking somewhat optimistically. Thus, when corrected for
calorific value, there has been an increase in price from
1938-39 to 1946-7 of no less than 141 per cent., although
the actual increase in expenditure on fuel has only increased
by 49 per cent. This, in spite of the fact that the service to
the public was again up to the pre-war standard. The moral
is known only too well. *Fuel was no longer a substance
that could be reckoned as being cheap and plentiful, but in
1946 was a factor of National importance. Consequently,
the boiler house, and, in particular, the heat raising plant,
is now something that must be treated with respect. It
now seems likely that fuels of all kinds will never again be
cheap. When planning for the future, then, in order that
public money shall not be wasted, it remains with us, the
Baths Superintendents, to ensure that the most economical
type of plant and fuel should be used.

In this country there arc a few Superintendents, but only
a few, who are fortunate enough to have really good heat
raising plant in their charge. These plants comprise just
about every kind of boiler and fuel one can think of, includ­
ing both hot water and steam sectional boilers, economic
boilers, vertical boilers, with all the changes rung on coal, gas,
oil fuel, coke, and electricity. Both the high and low pressure
hot water systems may be used, together with the high and
low pressure steam systems. No one, to the best of my
belief, in this country uses a heat pump. One, of all these
many possible systems must be the best, and to arrive at an
answer I will now ask you to follow my train of reasoning.

We have decided that the only ultimate unit that concerns
us is £ s. d., but in order to use some comparable measure
of heat, a second unit must be introduced, viz.—the Therm.
This has a fixed value of 100,000 B.Th.U.s. If coal has a
calorific value of 13,800 B.Th.U.s per pound and costs, say,
70s. 9d. per ton, then the actual cost per therm is 2Jd. Again,
with electricity, if the price per unit of 3,412 B.Th.U.s per
unit is Jd., the cost per therm is Is. lOd. Now, no one
would be so foolish as to say without further thought, that
coal is the obvious choice, as there are many other factors
that must be taken into account. Unfortunately, some of
these factors, such as “ freedom from worry for the Super-
tendent,” cannot readily be computed in terms of money.
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Load Factor.
The crux of this Paper mainly concerns the one factor

that is rarely treated with the paramount importance it
deserves, and that is the “ load factor.” It is rarely appre­
ciated that all the economies to be gained by the right choice
of fuel and boiler plant can be just as easily thrown away
unless the plant is planned for the specific job in hand. This
point may be rammed home by considering just what is
happening in hundreds of swimming baths throughout the
country. In any typical swimming bath, it is true to say
that the boiler spends 3/5ths of its working life banked, and
the remaining 2/5ths of its life working at loads varying
between “ no load ” and “ full load.” The user of this
boiler will almost certainly have been sufficiently interested
to have had an efficiency test carried out at some time, but
it is almost equally certain that the test would have been
made at the point of maximum efficiency. Does this user
appreciate that his boiler may steam only for a few hours
a year at this load, and that it is equally important to know
what is happening both at the lower loads, and at “ no load.”
Unfortunately, the average boiler manufacturers’ catalogues
only give efficiency figures for the full loads. I would be
more impressed by weekly or yearly fuel consumptions, that
could be directly interpreted into expenditure in money.

During the year 1947,1 have taken a series of weekly figures
at a swimming bath, typical of many throughout the country.
This establishment has a 19 ft. x 7 ft. Lancashire boiler,
with a grate area reduced by some 40 per cent. The lagging,
including the boiler front and end, is in good condition,
the boiler is cleaned internally and externally twice a year,
the feed water is treated under careful control, and all the
condensate is returned for use as boiler feed. In other words,
an interest is taken in the plant, and it is run as economically
as is possible without recourse to such desirable instruments
as a CO2 Recorder, Steam Flow-meter, etc. My only units
of measurement were :—

(a) the weight of coal used per week ; and

(b) the number of hours the boiler was steaming on
what was hoped was its constant maximum load.

The personal element could have upset the latter factor con­
siderably, but, fortunately, both the Superintendent and
Stoker took a keen interest in the tests, once they appreciated
the object behind it all. The weather also helped, as both
the exceptionally cold winter and the hot summer, permitted 
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an unexpectedly wide range of tests. The fuel consumption
was then plotted against the percentage load, where the full
load was taken as the week in which the maximum number
of hours ever were steamed. The results, when plotted, fell
as anticipated, roughly on a straight line, and gave the curve
shown in Fig. 1.
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You will note that, at zero load, the fuel consumption
is actually 4.6 tons. Interpreted, this means that if the boiler
were banked for a whole week, maintaining a slight head of
steam, but with the stop-valve shut, and no steam usefully
employed, it would bum 4.6 tons. The curve demonstrates
very forcibly the evils of steaming a Lancashire boiler on
light loads, and the necessity for maintaining a good load
factor. However, the actual practical example of the appli­
cations of this lesson to be learned from the curve in Fig. 1
may carry more weight. The example concerns a baths again
typical of many throughout the country. The building
houses two plunges, each in a separate hall, and nine private
baths. The plunges are closed during the winter season, but
the private baths remain open throughout the year, and
average about 240 bathers a week, most of whom, of course,
attend on Friday evenings and Saturdays. The plant com­
prises a Lancashire boiler, and, in spite of the almost
negligible winter load, it proved impossible to obtain a con­
sumption of less than 6 tons per week. This, for a mere 240
bathers, is absurd. In the autumn of 1947, a small redundant
vertical boiler was installed in this establishment. Although
this has only a maximum designed output of 350 lbs. of
steam per hour, and so, undoubtedly, is working at full load
most of the time, it has proved to be quite adequate for the
winter demand, and has a fuel consumption of only 1| tons
per week. This will result in a fuel saving of approximately
£280 during this 1947-48 winter season, and almost entirely
due to the fact that a good load factor is being maintained.
This, I trust, is convincing proof.

We will now briefly consider the various fuels that are
likely to be readily available when once more it is possible
to embark on the. programme for new baths.

Coal.

This has always been a most popular fuel, for the obvious
reason that, until recently, it was plentiful and cheap. This
condition has been both its blessing and its curse. Its
curse because: —

(a) the country has been rapidly and wantonly wasting
an irreplaceable raw material which is one of the
nation’s major assets ; and
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(b) its very cheapness lulled the average consumer, such
as ourselves, into the belief that the cost of its heat
requirements was correspondingly cheap.

Coal is likely to remain a common fuel, as there are still
tremendous, if not inexhaustible, reserves in the country. Of
these reserves, the Ministry of Fuel state that sufficient can
still be mined economically to cover the requirements of the
next 50 years. Quite what happens after then is unlikely to
be our concern. No doubt our successors will then be sending
letters to the National Atomic Board, similarly cursory in
tone to the ones we now send to the National Coal Board.
I voice the hope that they may receive more satisfactory
answers.

Unless one is fortunately placed to-day in having plant
fitted with an automatic stoker, then there is no choice but
to accept the “run of-mine” coal. Everyone knows it all
too well, and it is difficult even to think of it without feeling
bitter. Not the least of its evils is the fact that of every 100
tons delivered and paid for, it is necessary to pay more good
money to dispose of some 30 to 35 tons of ash and incom­
bustible material. The reason officially stated for this
shocking quality of coal is that mechanisation of the cleaning
and screening gear at the pithead has not yet caught up with
the actual mechanisation of coal-cutting below ground. What
grades of coal will be available in the future, no official of
the N.C.B. can tell me. However, hand-firing is such an
expensive and wasteful luxury, that demand will necessitate
a graded fuel suitable for use with automatic stokers. This
fuel may be anything, from graded slack to washed beans ;
but for the purpose of the comparison in costs, I prefer to
be optimistic and base my figures on the current price of
washed beans.

When considering the use of coal, one very important point
must be borne in mind. Surely, in the townships of the future,
consumers will be forbidden to pollute the atmosphere with
smoke. This is easier said than done when burning coal, even
with the best of automatic stokers, if the load is allowed to
fluctuate frequently. The remedy, of course, is obvious.

•
The worst features of burning coal are: —

(a) However carefully the coal is washed and cleaned,
it is still black, and will always be dirty to handle.
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(b) It is a* bulky material, and a reasonable stock
occupies a considerable space—and space, for some

reason inherent to the design of baths, usually
required for a dozen other purposes.

(c) There is always some ash, even with good-quality
coal, and its disposal can be a major headache.

However, the tremendous advantage of coal is the fact that
it represents heat with the minimum of' uncertainty—a fact
that it is sometimes hard to appreciate these days. With oil
fuel, for example, supplies may be jeopardised by a strike
in some unpronounceable oil field the other side of the world.

Coke.
This is a product of coal that has been carbonised for the

production of coal-gas. It is an excellent fuel in many ways.
It is smokeless, clean to handle, and, thanks to our Gas
Companies, it is reasonably consistent in quality. It is, how­
ever, a bulky material, and a ton of coke is approximately
twice the volume of a ton of coal.

In spite of the above, coke has one tremendous dis­
advantage. It has an extremely abrasive nature. This pre­
cludes its use with standard automatic stokers, and mainly
limits its use in magazine-type boilers. There are one or two
manufacturers who recently claim to have produced stokers
that will work satisfactorily with coke, and I sincerely hope
that they are telling the truth. I shall, however, remain
sceptical until I see the published results of a test carefully
conducted over a period of at least a year.

At the moment, coke is still in short supply, but this is
entirely due to the general shortage of coal. Many Gas
Companies have been forced to make much of their gas from
imported oil fuel, but this method is expensive, and I am
reliably assured that it will cease immediately a sufficiency
of coal is available. It then seems reasonably certain that
coke will be readily available in a few years’ time.

Gas.
Whilst the composition and calorific value of coal-gas

may vary from one Authority to another throughout the
country, any one Authority produces gas that is consistent
in calorific value. There is an Act of Parliament controlling
this, and Gas Companies are required to make a statutory
declaration of their calorific values. In view of the diffi­
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culties experienced by the Gas Companies during recent
years, they are to be congratulated on maintaining supplies
of such consistent quality.

Were price not a major consideration, gas is quite one of
the best of fuels. It is delivered direct to the boiler-house
through a pipe conveniently buried in the ground. It is clean,
lends itself well to automatic control, and requires no
auxiliary machinery to push it around. This latter point is
important, as badly chosen auxiliaries can frequently give
far more trouble than the main plant. Gas requires no
storage space, although it is only fair to point out that the
gas-meter is no small toy. With gas, one is not restricted
in any way to the hours of use, as has been the case with
electricity in the past.

Gas-fired boilers may be run at a high efficiency, and some
makers claim a figure of 97 per cent. However, high
efficiencies may only be obtained by working with a low flue
gas temperature, and at anything below 450° F. the formation
of sulphurous acid can be most troublesome and, conse­
quently expensive in maintenance of such items as the
induced fan impeller and casing.

Although the “ no load ” fuel consumption for a gas-fired
boiler is obviously less than for a solid fuel installation, it
it still quite appreciable.

Electricity.
If price were not a deciding factor, then all Superintendents

throughout the country would wish to meet their heat require­
ments by the use of electricity. It so obviously lends itself
to fully automatic control, and entails a complete absence of
dirt. In the majority of the Baths in the country now using
electricity, fully automatic electrode water-heaters are used
for heating the pool and the building, with thermal storage
immersion-heaters for the slipper- and shower-baths water.
In pre-war days, the manufacture of this plant was confined
to a few reputable electrical concerns. To-day, I can find
no electrical manufacturers who can supply suitable electrode
water-heaters and immersion heaters, for use in swimming
baths. This then would necessitate the use of electrode
steam boilers.

I have already mentioned that in Liverpool the price of
electricity to all new large consumers will be in the order of
Jd. per unit, and 'there is no reason to believe that under
Nationalisation it will be‘any cheaper elsewhere in the 



country. It is not always appreciated why electricity pro­
duced in the present-day super power stations must be
expensive. The thermal efficiency of the best steam-driven
station is less th^n 30 per cent. Although the boiler efficiency
may be as high as 90 per cent., less than 30 per cent, appears
as power, and 60 per cent, is actually discharged to waste in
the cooling water. These are figures worth remembering.
Qut of the heat available in the millions of tons of coal burned
annually in our much-vaunled power stations, only about 20
per cent, is usefully employed, and 80 per cent, is thrown
away. Even our Lancashire boiler installations appear
economical in comparison.

Oil Fuel.
In the year 1939. 1,250,000 tons of oil fuel were used, in

comparison with 3,000,000 tons in 1947. Just as soon as it
is possible, it is planned to use 9,000,000 tons annually, which
would indicate that the Government proposes to encourage its
use. The deduction is, that coal is far too valuable to be
used as a fuel, and may be used more for the production of
chemicals.

Being both ashless and fluid, is can be handled far more
easily than any solid fuel. Also, it is not bulky, and one ton
has a volume of approximately 40 cubic feet only. Although
in itself a dirty looking and smelly liquid, an oil-fuel installa­
tion may be kept scrupulously clean with the minimum of
effort.

In this Paper, we are primarily concerned with the choice
of a fuel for a future baths establishment, but there may be
some Superintendents who wish to know just what is
involved, in the way of cost and procedure, to change over
their existing boiler plant to oil fuel.

In the first instance, application must be made to the
Ministry of Fuel and Power for an allocation. In order that
there should be no misunderstanding, I am reliably informed
that no new allocations will be granted immediately, although
the position is to be reviewed in six to nine months’ time.
However, if permission were granted, and provided the
Ministry’s Engineer is satisfied that the change-over is
reasonable, then the Petroleum Board is notified accordingly.
From thence onwards there is no delay, as the Petroleum
Board is very much alive, and, incidentally, will shortly be
disbanded, but will continue under the aegis of private enter­
prise. The Petroleum Board make the proud boast, that 

115



never since its inception at the beginning of the war has it
failed a customer, although I have no means of confirming
this statement. The price of a complete plant, including oil­
fuel tank sufficient for the average Baths, would be in the
order of from £1,000 to £1,200, with promised deliveries of
not less than eight months.

Oil is delivered to the consumer in tankers of 5 or 3 tons
capacity. There are two grades available at the present time,
“ Pool Fuel Oil ” and “ Pool Heavy Fuel Oil,” but it is
likely that only the latter grade will be readily available in
the near future. The present prices are 9|d. and 9d. per
gallon, respectively, but there seems to be some hope that
these may be reduced as consumption rises.

The following comparison figures are of interest, showing
the volumes and heating values of the three fuels—Coke,
Coal and Oil.

Fuel Cu. ft. per ton Calorific Value,
B.Th.U.s/lb.

Heat available in
B.Th.U.s per cu.

ft. of fuel.

Coke 90 12,000 300,000

Coal 50 12,500 563,000

Oil - 40 18,000 1,000,000

Methods of Heating.
From a consideration of the fuels available, we now pro­

ceed to the means of conveying the heat to the place where
it is required to be used. The heating media in normal use
are steam and hot water, both of which may be low pressure
or high pressure.

For many years, steam was the only heat medium to be
found in Baths, but just prior to the last war, hot water was
used in an ever-increasing number of installations, and now
has many advocates, particularly amongst architects.

Steam has a number of advantages in its favour, but the
two major ones concerning us are that it gives up its heat
at a constant temperature, and also has a high heat content.
We are primarily concerned with abstracting the latent heat
of the steam, which in round figures is approximately 1,000
B.Th.U.s for each lb. of steam. Less than l/10th of this is 
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available from each lb. of the alternative medium, viz., hot
water. In order to meet the identical heat requirements, then,
the weight of water required to be circulated will be more than
ten times the weight of steam. Thus, when using hot water,
the heating surfaces of the calorifiers and heaters will be far
larger and, consequently, more expensive than when using
steam. The four methods of heating are then briefly as
follows:—

(a) High Pressure Steam—60/100 lbs. per sq. inch.
This method is far too common to require elaboration.

It is claimed that this system is wasteful on the grounds that
the condensate leaves the traps at a pressure higher than
atmospheric, when anything up to 10 or 12 per cent, of the
available heat is wasted in flash steam. In practice, this is nob
so, as with correct trapping and proper design of heaters.
etc., there is no appreciable waste.

(b) Low Pressure steam—5/15 lbs. per sq. inch.
This system is not so well known as it deserves, particu­

larly as it is so inherently suitable for swimming baths. If
the heaters and calorifiers are sited in a compartment almost
immediately above the boilers, then no steam traps are re­
quired, and the condensate is returned by gravity to the boiler
or boilers. There is one awful warning to be heeded here.
The condensate return pipes must be correctly sized, other­
wise one meets the same evils as in group trapping.

Larger steam pipes are required than with high-pressure
steam, but the extra cost involved is partially offset by the
absence of steam traps.

It has already been stated that we are primarily concerned
with extracting the latent heat of the steam, but it is still
not always appreciated that this is actually greater at a low
pressure than at a high pressure. Actual figures are given
below:—

Steam Press, lbs. per sq. in. g. Latent Heat in B.Th.U/lb.

5 960

50 912

100 880
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With this low-pressure system returning the condensate by
gravity direct to the boilers, there can, of course, be no loss
of heat from flash steam.

The usual arrangement is shown diagrammatically in Fig. 2.
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(c) Low-pressure Hot Water.

This is no more than the adaptation of the hot-water
system used for years in large buildings, such as schools,
hotels, etc. The temperature in the boiler rarely exceeds
180°, and the temperature of the water returned to the boiler
is usually not less than 140°. This small temperature drop
of only 40° F. calls for very large and relatively expensive
heating elements in the heaters and calorifiers. The heating
water must be circulated continuously, and for a swimming
bath, a pump in the order of 3 h.p. would be required.

Fig. 3 (see page 15), shows the usual, but not the only,
arrangement.

(d) High-pressure Hot Water.

It is claimed that this system has none of the disadvantages
of :—

(1) the steam system, with its costly steam traps, drains,
check valves, etc. ; and

(2) the low-pressure hot-water system, with its low heat­
carrying capacity, as caused by the small permissible
temperature drop.

One further claim for the high-pressure hot-water system
is that the supply to any heater may be controlled from 100
per cent, to nothing, by the valve opening in the supply line.
Steam, on the other hand, it is claimed, is “ full-on ” or
“full-off,’’.since the heating effect produced by throttling a
steam valve is too slight to be noticeable. I only pass the
comment that in the years I have been using steam, both
ashore and afloat, I have yet to experience any difficulty in
its control by valves.

The high-pressure hot-water system is relatively a simple
one. There are several actual methods of maintaining the
artificial head, but the simplest and the most common is
to use the pressure of the steam generated when the water
is heated. The water is then merely circulated through the
heaters and calorifiers, the pump, of course, now being placed
in the supply leg from the boiler. The pressure may be
between 100 and 150 lbs. per square inch, and the tem­
perature 338° F. to 373° F. respectively, and it is usual to
work with a temperature drop of 70° F.
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In practice, the change of temperature occasioned by
fluctuating loads and banked periods, causes changes in the
volume of the water, which is extremely troublesome. If
the water cools, then make-up must be pumped into the
boiler ; and vice versa if the load is small and there is little
temperature drop, then some water and much valuable heat
must be blown to drain through the blow-down valve. Air,
when present in high-pressure hot water, is far more corro­
sive than when equally present in steam. As a result, water
treatment and maintenance costs are high.

To the best of my belief, the high-pressure hot-water
system has not yet been used in swimming baths, but it
undoubtedly will, and must be given serious consideration
for the future.

Fig. 4 (see page 17\ shows the diagrammatic layout of
such a system.

Boiler Plant
The number of types of Boiler Plant on the market to-day

are legion, and, with one possible exception, the final choice
is mainly a matter of personal preference, provided it is
correctly sized for the load. The one exception is the Lanca­
shire Boiler—old favourite as it may be.

We have seen that it has a bad performance at low loads,
which is inevitable when one considers that it appears to be
expressly designed to dissipate heat through the foundations
and the huge area of brick walls. It is a point of interest
that these boilers are virtually unknown in America, where,
if we believe something of what we are told, efficiency is
very much to the fore.

It has been stressed that to obtain heat without wasting
money, then any boiler must be steamed at a point as near
its full load for the practical maximum number of hours
possible. In this variable climate, then, to meet this con­
dition, not less than 365 boilers would be required, one for
each day of the year—hardly a practical possibility. What,
then, is the answer ?

There are several solutions for a swimming bath, the two
best being as follows: —

(1) The installation of three identical boilers, whose
total capacity is sufficient to cover the maximum
demand. This arrangement has much to commend
it, and may be seen in a number of Baths where
coke is burned in magazine type low-pressure steam
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or hot-water boilers. All plant parts are inter­
changeable, requiring a minimum of spares to be
kept in stock, and it also permits of a neat and
attractive looking layout of boilers. The major
disadvantage is that maintenance costs are some­
what high, as, within reason, a small boiler requires
as much maintenance as a large one.

(2) The alternative arrangement, and, in my opinion,
by far the better one, is the installation of two
boilers. One to be large enough just to cope with
a mild winter load, the other to be sized to cover
the summer load only, and the two to be used to
meet the demands of an exceptionally bad winter,
as experienced in 1947.

This arrangement of two boilers is no new idea,
as it has been common practice in industry for years,
and may be found in a few swimming baths, but
not very many.

Heat Requirements of a New Bath
If we are now agreed that the boiler plant must be sized

for the job in hand, then the actual requirements must be
quite definite from the outset. In order to assess these
requirements, it is assumed that the covered-in swimming
bath under consideration will approximate to the following
conditions: —

(1) Have two plunge halls, for swimmers and learners
respectively.

(2) Have an establishment laundry, with a capacity in
the order of 1,500 towels only per 8-hour day. This
figure reflects my own opinion that it is not desirable
to revert to the pre-war practice of supplying free
towels to each bather.

(3) The building to be heated by a combination of
radiators and the plenum system. I am by no
means convinced that this is the best system, but for
the time being accept it with reservations. I do,
however, assume that all new Baths buildings will be
adequately thermally insulated—thus reducing the
heat requirements very considerably.

(4) To use units familiar to all, viz. lbs. of steam per
hour, I propose using two boilers with capacities
of 3,600 lbs. per hour, and 1,400 lbs. per hour.
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These loads are determined as follows :—

The above figures are no idle guess-work, but are the
results of many hours spent with buckets, measuring con­
densate discharges.

Winter
Season,

No. 1 Boiler

Summer
Season,

No. 2 Boiler

1. Plunge 1,5001bs./hr. 6001bs./hr.

2. Showers, with occasional
Slipper Baths (Monday-
Friday)

2001bs./hr. lOOlbs./hr.

3. (a) Radiators ................

(b) Plenum Heating

6001bs./hr.

6001bs./hr.

Nil

Nil

4. Laundry (Monday-Friday)
Slipper Baths (Friday

evening and Saturday)

7001bs./hr. 7001bs./hr.

3,600 1,400
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In order to arrive at some basis for computing a year’s
expenditure, a number of quite probable assumptions must
be made as follows: —

(1) Either, both, or all boilers will steam at a constant
load for 66 hours a week, and for the remaining
102 hours will be banked, or kept in a state of
readiness for -the day-time load.

(2) The load during the steaming period will be as
shown in Fig. 5.

(3) The low-pressure steam system be adopted.
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Fig. 6 shows the load cost curves, and the resulting total
expenditures are given in the tabulated list.
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COMPARISON OF ESTIMATED ANNUAL COSTS FOR THE VARIOUS FUELS WHEN
WORKING WITH THE LOW-PRESSURE STEAM SYSTEM.

FUEL COAL
(Washed Beans) COKE OIL FUEL GAS ELECTRICITY

Price .........................................

Heat Content ................

Cost per Therm (i.c. per
100,000 B.Th.U.)

Efficiency of Boiler at Full-
Load

63/6d. per ton

12,500 BTUs/lb.

2.27d.

65%

73/7d. per ton

12,000 BTUs/lb.

2.74d.

65%

9d. per gall.

18,000 BTUs/lb.

5.37d.

70%

7.0d. per Therm

100,000 BTUs/Therm

7.0d.

75%

jd. per unit

3,412 BTUs/Therm

22.0d.

98%

Boiler
Plant.

(a) Typo ................ (a) Vertical Cross
Tube

(a) Gravity Feed
Magazine

(a) Vertical Cross
Tube

(a) Vertlclo Sinuflo (a) Vertical
Electrode

(b) Rating of
Boilers ...

(b) (1) 3,6001b./hr.
(2) l,4001b./hr.

(b) Three x 1,700
lb./hr.

(b) (1) 3,600ib./hr
(2) l,4001b./hr.

(b) (1) 3.6001b./hr.
(2) l,400lb./hr.

(b) Three x 250
kW.

Total cost of boiler plant as
delivered-on site. Prices

■„ <aro as. at January, 1948.
arid Include all automatic
controls and automatic
stokers where required,
bit exclude feed pumps.
Thermal storage Is used
in the scheme for heating
by electricity

£

3,802

£

4,050

£

4,527
This figure Includes
oil fuel storage tank
and 2 O.F. Heaters

£

3,802

3 x 250 kW. boilers.
£2,430

Cabling ... £150
Provision of
Sub-Station, £2,000

2 x L.T.
Panels ... £440

Total . £5,020

A
nn

ua
l C

os
ts.

Fuel ............................

Labour

Maintenance and Repairs
Loan Charges ...............

Insurance ... ...

Loan Charges on Fuel
Storage Site

Removal of Ashes

Sundries ............................
Total Cost ...

£
1,323

94

3G

264

9

10

13

Nil

£
1,654

94

45

281

13

18

11

Nil

£
2.670

62

32

314

12

Nil

NU

Nil

t
3.294

47

22

264

0

Nil

NU
48 (Meter

Rent)

£
7.283

47

24

348

13

Nil

NU
6 (Meter

Rent)
£1,749 £2.116 £3,090 £3,684 £7.721



After an analysis of these costs, 1 make the specific recom­
mendation that coal should be burned in two shell type
boilers, each fitted with automatic stokers and automatic
controls—one boiler designed for the winter load, and the
other boiler designed for the summer load.

Heat Pump
One cannot consider all sources of meeting the heat.

requirements of a swimming bath without some thought for
‘ the heat pump.

It is no new idea, as its history goes back a number of years,
and as long ago as 1852 Lord Kelvin considered that the idea
was sufficiently developed to be used for heating purposes.
Periodically, the idea re-awakens to tickle the public fancy
for a while, as happened in the summer of 1947.

To the best of my belief, there is only one swimming bath
in the world heated by heat pumps, and that is the one in
Zurich, Switzerland, which was opened in 1941. In that
establishment there are five heat pumps, each of 92 K.W.
capacity; two of them are for heating the bath water, and
the other three for heating the building. There is also a
2,000 K.W. electrode boiler, for stand-by purposes.

It is claimed that the heating costs are less than they would
have been when using coke. However, before jumping to
conclusions, one must remember that electricity is produced
by water power in Switzerland, and is cheap, whereas coal
is scarce and so coke is correspondingly expensive.

For Fig. 7 see page 24.

Although most people are now familiar with the heat pump
cycle, I have shown one diagrammatically in Fig. 7. This
particular pump uses sulphur dioxide as the refrigerant, and
is based on the well-known installation at Norwich. The
principle, in a nutshell, is this. Just as with A.C. electricity,
one can use a transformer to transform current at a low
voltage into current at a high voltage, so we can abstract
heat at a low temperature, and by means of a transformer use
it at a higher temperature, the transformer now being the
heat pump. Thus, one requires an ample store of low-grade
heat which may conveniently be a river, lake, or the sea.
Unfortunately, the heat pump cycle working within the limits
as developed to-day, is not very efficient, and the Co-efficient
of Performance (C.O.P.) rarely exceeds 3.5.
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If electricity is used in a domestic fire, then, at an efficiency
of 100%, for every unit we should obtain 3,412 B.Th.U.s.
However, if that same unit were used to drive a heat pump,
we should then obtain 3.5 x 3,412 B.Th.U.s.

Whilst the heat pump continues to have a C.O.P. of no
more than 3.5, then this is nothing to get excited about. It
must be remembered that out of one pound of coal burned
in the average super power station, we only get 20% of the
heat available as electricity. Using this 20% to abstract low-
grade heat by the heat pump results in a heat return
equivalent to 3.5 x 20%, i.e. 70% of the original heat content 
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of the coal. We can do as well as that by simply burning
coal in a boiler, and thus avoiding the use of power stations
and heat pumps.

However, the last thing I wish to do is to discourage any
pioneer from heating his baths by means of a heat pump.
No one would follow the results of his experience with more
interest than myself.

If anyone is interested in reading further of the Zurich
installations, full details are contained in the “ S.E.V.
Bulletin,” dated 30th July, 1941, published in either French
or German, and to be obtained from the British Electrical
and Allied Industries Research Association, 14, Savoy Street,
London, W.C.2.

A ckno wl ed gm en ts
This paper, simple as it may be, did not just “ grow like

Topsy.” Many authorities in their own sphere have been
consulted, and in particular I wish to thank—

(a) Mr. Raybould and Mr. Simpson, of Messrs.
Cochrans, Ltd.

(b) Mr. W. Howe, the Industrial Superintendent of the
Liverpool Gas Company; and—

(c) Mr. G. J. Bulmer, of the Liverpool Electricity
Supply Dept.

DISCUSSION

The President: I am now going to ask Mr. Price-Walters,
of the Ministry of Fuel and Power, to open the discussion.

Mr. Price Walters : Mr. President, ladies and gentlemen.
In the first place, I should like to express my thanks for the
opportunity of being present at the reading of this very
interesting paper and for the honour, which I very much
appreciate, of being requested to open the discussion.

Speaking on behalf of the Fuel Efficiency Branch of the
Ministry of Fuel and Power, I should like to say how much
we appreciate the information given in such papers by
specialists, particularly when the specialist is such an en­
thusiast for Fuel Efficiency as Mr. Bland so obviously is. It
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is one of our functions to assess the fuel requirements of
every type and class of consumer, and it is most helpful to
have the fuel needs of the Public Swimming Baths industry
set out so clearly by an engineer who has obviously gone into
the problem with commendable thoroughness.

I understand that Public Baths consume altogether approxi­
mately 750,000 tons per annum of fuel, including gas and
electricity converted to coal equivalents.

I must also congratulate the author on his literary style—
I really enjoyed reading his paper.

It is encouraging to observe from Pages 2 and 3 of the
paper that,, in spite of the increased price of fuel, the fuel
costs of the industry have, on the whole, increased relatively
only slightly—evidence of general attention to Fuel Efficiency.

Another point of interest to me is the appreciation of the
fact that in order to achieve Fuel Efficiency it is necessary

* to look much further than the boiler room. Only too often
do we find a high efficiency of steam generation more than
nullified by gross inefficiency and, indeed, actual waste in the
utilisation of the product of the boilers—steam.

Now it falls to my lot to have to play a small part in the
campaign to ensure that the whole of the fuel resources of the
Nation are used to the best advantage in the National
interest and at the highest practicable degree of efficiency.

I should, therefore, like to contribute a few observations
on the fuel situation and the portion of the paper devoted
to it, in the reverse order to that in the paper.

Oil: I appreciate the advantages of oil fuel to the Baths
Superintendent as set out in the paper, but 1 feel 1 should
sound a note of warning.

Oil fuel is not likely to be available for new steam-raising
or heating installations for some considerable time—and even

• then I venture to predict that the need to allocate our oil
fuel resources to those processes in which oil shows to the

- greatest advantages as compared with home-produced fuels
(steel making, glass industry, etc.), will tend to preclude its
use for such purposes as steam raising.

Electricity: It is hardly necessary to mention that the
shortage of electricity at the present time is due to the inability
to install new generating plant capacity at a rate sufficient
to make good the ravages of the war-time period, and the
heavy increase in the demand for electricity. And I have
nothing to add to the author's comments, with which I am
in general agreement.
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Heat Pump : I was particularly interested to note that the
author included reference to the Heat Pump in the paper,
and I am inclined to agree that this method is not likely to
prove an economical proposition on a wide scale in this
country.

However, T would also like to associate myself with the
author in his desire not to discourage any pioneer from
heating his Baths by means of the Heat Pump, and to state
that I would also follow the results of his experience with as
much interest as that of the author.

Coal—Coke—Gas: We come now to coal and its deriva­
tives—coke and gas. I am not authorised to speak for the
National Coal Board, but 1 feel that I should state that the
important question of quality to which the author refers so
critically—even though perhaps justifiably—is receiving the
attention it merits. z •

Preparation of coal at the pithead, washing, cleaning and
grading—and also an equitable price structure—are in the
forefront of the N.C.B. programme. It is a big job, requiring
the manufacture and erection of a great deal of plant, so it
is too early yet to predict when the present plans will be
completed. Also, I am not able to supply the authoritative
statement that the author has been unable to obtain from
an official of the N.C.B., but I feel confident in stating that
the coal supply situation will continue to improve until the
stage is reached when quality and uniformity can be depended
upon.

However, even when all the plans for coal cleaning, etc.,
are implemented, we shall still have for disposal a sizable
quantity of uncleaned smalls because there comes a stage
when it is just not economical to clean some coals any
further. For obvious reasons, we must utilise these fuels at
home, and as near to the source of production as possible.
I consider it unlikely that Public Baths will be asked to use
this fuel, but I have been so impressed by the progressive
outlook towards fuel utilisation revealed in the paper, that
we may well look to them for some co-operation in the
satisfactory solution of this problem.

It may interest you to know that we are already faced
with the problem of disposal of a surplus of low-grade fuels
which we cannot sell abroad because our foreign customers
have become very “ choosey,” especially some who have
built up large stocks of American Opencast Coal.

Good British coal is still in great demand abroad—and
in countries where by exporting coal we earn the dollars.
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It is, therefore, a matter of utmost national importance that
as many classes of consumer as possible should take every
possible step to utilise the maximum quantity possible of low-
grade fuels in order to liberate the maximum quantity of
good quality fuels for export.

I now come to the consideration of Coke.
Canada has now resumed her demands for Anthracite,

and, obviously, we must ship to Canada, for dollars, all the
Anthracite we can, and this in spite of the fact that we are
already very short of smokeless fuel for domestic use. I
anticipate a constant demand for industry to use less and
less graded qualities of smokeless fuels in order to increase
the availability to the domestic market. At the moment
there is evidence of coke being in ready supply, but this, I
consider, is the result of an exceptionally mild winter.

Now for Gas. The availability of this fuel is also very
much affected by lack of production capacity at the present
time, but, as the author states, this is a very desirable fuel
when available at an economic price.

To sum up, therefore, I agree with the author’s recommen­
dations at the top of Page 23, and I suggest that Baths
Superintendents would do well to consider paying careful
attention to the use of low-grade solid fuels and the com­
bustion equipment and auxiliaries necessary to enable these
fuels to be utilised efficiently, smokelessly, and without
emission of grit. In this, I do not necessarily refer to the
lowest grades, but, for the time being, lower grades, such as
slacks, and to change over1 to graded coals when these
become more readily available. There are several mechanical
stokers that will enable you to meet these conditions and, if
your stokers find it difficult, the Ministry’s Stoker Demon­
strations are available to help. This brings me to the

Ministry of Fuel and Power Advisory Service : The author
refers to representations he has made to the National Coal
Board, but nowhere does he refer to the Regional Offices
of the Ministry of Fuel and Power—except once in connection
with procuring an oil allocation.

I am prompted, therefore, to state that our Fuel Efficiency
Service operates throughout Great Britain, and I do most
strongly recommend that you take advantage of this service—
especially when considering a new installation. Just ring up
the Regional Office of the Ministry and ask for the Regional
Fuel Engineer. You will find him most ready to help in any
way he can.
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You may have seen the recent announcement by our
Minister of the establishment on a permanent basis of the
Ministry’s Fuel Efficiency Advisory Service and I am pleased
to announce that a number of specialist fuel engineers have
been engaged and we are closely approaching the completion
of the establishment, so that the Advisory Service of the
Ministry will be better than it has ever been before.

In conclusion, Mr. President, I would like to thank the
author for his paper, and you, Sir, for having afforded me
the opportunity to be present here to take part in the
discussion.

Mr. Price Walters:No reference is made in the Paper
to recovery of waste heat from flue gases. Would it not be
possible to pre-heat by this means and use it effectively for '
drying or heating even if it is not convenient to use it for
combustion?

Mr. Bland: I have not yet considered the possibility in
a swimming bath of the recovery of waste heat from the flue
gases by reducing the temperature below 450°F. / 400°F.
I have, however, considered reclaiming some of the
heat in the flue gases of a Wash-house boiler installation,
with a view to heating the air supply to the drying chambers.

I am still in course of correspondence on this silbject with
one of the manufacturers of air heaters. When I have
obtained all the desired information, I would be pleased to
write a brief article which the Hon. Secretary might care to
print in one of the Baths Bulletins.

Mr. Price Walters: I am pleased to note the reference
to Thermal Insulation of Baths Buildings on page 18, and
would be glad to know whether this practice is general.

Mr. Bland: Thermal Insulation can only be found in a
few of the more modem Baths buildings.

Mr. Price Walters: We, in the Fuel Efficiency Branch
of the Ministry, are always endeavouring to establish reliable
“ bogey ” figures for the fuel requirements of each and every
class of consumer and process. I would, therefore, ask
whether the author would please add to the very useful
information already given in the Paper, a figure for the
Thermal Insulation of a Baths building based on reasonably
good modem standard all round.

Mr. Bland: I have already received a similar question
from Mr. F. D. Boone (Hastings). I have recently been
quoted a price of 15s. per square yard for asbestos, half-inch
thick, sprayed on to a concrete foundation. My Committee
has decided to make an extensive trial of this in one of the
Liverpool Baths.
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Mr. Price Walters: Has the author considered the
inclusion of the Public Baths in a District Heating Scheme?
If so, are there any special provisions he would require?

Mr. Bland: Mr. Price Walters has hit my hobby-horse.
There is no doubt whatever that Baths can be satisfactorily
included in a District Heating Scheme, and even more so in
what I choose to describe as a “ Planned Heating Scheme.”
This latter may well be illustrated from one example in the
Re-development of Liverpool.

Three large buildings, a Swimming Bath, a Church, and a
School, are planned to be built adjacent to each other. Under
the usual conditions, each building would have its own heating
plant, each steaming approximately for eight hours a day,
and being banked the remaining 16 hours.

Now, if it is planned to meet the major heat requirements of
(a) the School from 7 a.m. to 3 p.m., (b) the Church from
3 p.m. to 11 p.m., and (c) the Baths from 11 p.m. to 7 a.m., then
the obvious course is to install one boiler plant only. This
should be sited in the Baths building where it would be in the
charge of competent engineers. This one boiler plant would
steam on load for 24 hours of the day with no banking periods,
resulting in a saving of fuel consumption of anything between
25% and 30%. The cost of the boiler plant and subsequent
maintenance would be reduced by nearly two-thirds.

Mr. Price Walters: With regard to boiler capacity load
factor—would it not be better to have a small boiler operating
almost continuously at high efficiency and increased heat
storage to take care of peak demands? Hot water can be
stored in well-lagged tanks for quite long periods without
appreciable heat loss. 5,000 or 10,000 gals, could be stored
at 200°F. for 48 hours, with a loss not exceeding 10°F.

Mr. Bland : From the purely fuel economy point of view
this would be desirable. However, considering it in terms of
expenditure in £ s. d., I would condemn it. I would not leave
any boiler plant, even with the best of automatic controls, com­
pletely unattended. This would necessitate engaging an
additional fireman, costing, say, £250 a year, which would not
be offset by the saving of fuel.

Mr. G. A. Houldsworth (Normanton): Does the speaker
agree that a Shorter Furness Bar would be more efficient,
with regard to the time that the boiler is banked up and
carrying no load?

Mr. Bland : If it were possible to change from the normal
fire bar to a shorter bar every time one banked the boiler, then 
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it would be a good thing. I know of no practical means of
doing this.

Mr. Glisson (Heston & Isleworth): Has the writer
experience of the use of graded Coke in connection with
Cornish and Lancashire Boilers ; economies over other types
of hard Fuel proved over a number of years and smoke
nuisance eliminated?

Mr. Bland: No, I have no experience of burning graded
coke in either Cornish or Lancashire boilers. I can well
believe that it would be satisfactory, as far as such boilers
ever are satisfactory. The elimination of the smoke nuisance
is a very good point in favour of coke.

Councillor Handy (Erith): What are the possibilities of
using pulverised coal in Public Bath plants?

Mr. Bland : If the particular Local Authority are prepared
to pay for pulverised fuel, then there is no reason why it
should not be used. Although a high efficiency could be
attained in the boiler and low-grade coal could be used, the
cost of the pulverising plant would far outweigh the saving
in fuel.

Mr. McLellan (Birkenhead): Will Mr. Bland say if he
has considered the possibilities of steam accumulators in deal­
ing with the load variation common in all boiler plants? What
are the views of Mr. Bland on the use of Gas Producer plant
as a means of Utilisation of Low-Grade Fuels? In his remarks
on latent heat, Mr. Bland did not refer to the condition or
quality of the steam; does he not think that it is essential that
steam should be used in as dry a condition as possible to
extract the maximum number of heat units, and that it would
be useful to instruct stokers to keep as low a water level in
the boiler as is consistent with safety?

Mr. Bland: Yes, I have considered the possibilities of
Steam Accumulators, and I do not consider them necessary.
I am a firm believer in Thermal Storage, but a swimming bath
itself is an excellent heat storage tank. I believe in keeping
a swimming bath as simple as possible.

A Gas Producer Plant is a good means of utilising low-grade
fuels, provided the fuels are suitable, which, in general,
requires that they should be non-swelling and non-caking
when heated. In the hands of a competent Engineer, a
producer plant produces heat very cheaply, as proved by the
figures Mr. McLellan kindly gave me, for his own installation,
some months ago. I myself would not include a producer
plant in a Baths establishment of the future.
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I wholeheartedly agree with the questioner that steam should
be dry, even if it is used for heating purposes only, and not in
reciprocating machinery. With steady steaming and automatic
boiler controls, it is easy to maintain the correct water level,
and priming is virtually non-existent.

Mr. G. L. Hughes (St. Marylebone): Mr. Price Walters,
M.O.F., referred to future encouragement of home produced
fuels. During the war, considerable progress in plant design
and development in burning was made in the use of Creosote/
Pitch. Can he say why its use has now been discouraged?

Mr. Price Walters: The only answer I can give is that
there is no question of discouragement.

Mr. J. Hall (West Bromwich): At West Bromwich we
have two pools, one 100 by 36. and another 40 by 24; laundry;
20 washing baths; heating system, etc.; one Cornish boiler,
21 by 6. My monthly consumption of fuel is 18 tons Welsh
beans. Do you think this is an economic use of fuel? My
number of washing baths are 650 per week, and heating system
is on in the winter until midnight.

Mr. Bland: Yes. I think that, with a Cornish boiler, this
is excellent. These very good results are because he has a
good load factor on this boiler. Very good on 18 tons of coal
per month.

Mr. L. J. West (Keighley): Has the author ever con­
sidered the installation of a steam economiser to work in
conjunction with the heating boiler to obtain an increased effi­
ciency of the plant?

Mr. Bland: Yes, I have. With a new boiler plant, I
consider an economiser to be quite unnecessary. As stated
previously. I am now investigating the possibilities of using a
heat reclaimer for heating the air supply to the drying
chambers in Wash-houses.

Mr. Latchford (Finsbury): Page 23: Referring to Auto­
matic Stokers and Automatic Controls. If one boiler was
designed for winter loads and the other for summer loads and
both temperatures and pressures being automatically con­
trolled to suit its respective working season, what would be
the effect of coupling?

Mr. Bland: Yes, this is a point I have considered and
discussed with the boiler manufacturers. The small boiler
is set to work at or near its full load, and the big boiler on
automatic control will take care of the varying load conditions.
In practice, this is nothing like as formidable a job as it
sounds in discussion.
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