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7 reliability,.ask someone
w 10 has a Thackray Sterilizer. ..

. they will tell you Thackray Stermzers are designed with reliability in mind —
a spemflcauon to the highest stand?rds at competitive prices, and backed by
an effective after sales service.

— or for morelinformation, ask us.
Chas. F. Thackray Limited, P.O. i?ox 171, Park Street, Leeds LS1 1RQ.
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Institute News

34th Annual Gonference.

Royal Hotel, Cardiff, April 26-28, 1978

Wednesday, April 26

The Conference

¥ the 34th Annual Conference of the
Institute and will be held at the
Royal Hotel, Cardiff.

. The contributions being made by
the Department of Health and Social
Security and the Welsh Health Tech-
nical Services Organisation are noted
with appreciation by the Institute.

Conference Registration

Application forms have been sent to
members, and are available from the
Secretary of the Institute,

VISITORS from other societies and
organisations, and from the hospital
service, are welcome to attend any
session of the Conference.
Payment of expenses -~
Service. ‘

In accordance with the authority
given in Circular HM (54) 53, officers
may be granted special leave with pay
to attend conferences on work with
which they are concerned. Traveiling
and subsistence allowances at the
usual rates may be paid to officers,
provided that approval to attend has
been obtained from the Employing
Authority.

Hospital

Conference Dinner Dance

will be held at the Royal Hotel,
Cardiff, on the evening of Thursday,
April 27, 1978.

Ladies’ Programme
A special Ladies’ Programme has
been arranged, as shown below. An
introductory meeting will be held in
the Royal Hotel on the first morning
of the Conference.

Hotel Accommodation

Special arangements, and terms, have
been agreed with the Conference
Hotel in regard to accommodation
for delegates and wives. For details
see Conference Application Form.

Tickets

for the Conference and the Confer-
ence Dinner Dance, and registration
for accommodation at the Royal
Haotel, should be obtained by applica-
tion on forms available from The
Secretary, The Institute of Hospital
Engineering, 20 Landport Terrace,
Southsea, PO1 2RG.

10.15a.m.

OFFICIAL OPENING by

THE RIGHT HONOQURABLE THE LORD MAYOR OF
CARDIFF, COUNCILLOR DAVID PURNELL
Introduced by ;.

J. R. HARRISON, Esq, CBE, CEng (Fellow)

President, The Institute of Hospital Engincening

10.30a.m. ‘SOME APPLICATICNS OF NUCLEUS SOLUTIONS’
Speakers: P. JAMES, FRIBA, DipArch
E. A. DALEY, RIBA
Hospital Design Partnership
P. A. TYLER, FINucE, FIHospE
M. ASHRAE, MRSH
Austen Associates
Chairman: D. P. PICKUP, BSc(Eng), CEng, FICE,
FIMunE, AMBIM, FIHE,
Director of Works,
Welsh Health Technical Services Organisation
230p.m. ‘A REVIEW OF STERILISATION TECHNOLOGY AND
DEVELOPMENTS'
Speaker: S. A. GIBBONS, BA, CEng, MIMechE, MCIBS,
Trent Regional Health Authority
Chairman: R. BAKER, BPharm, BSc(Econ), FPS, MBIM,
Superintendent Inspector of Medicines Inspectorate,
Department of Heakh and Social Security
Evening CIVIC RECEPTION
Thursday, April 27
10.00 am. THE RATIONAL USE OF ENERGY )
Speaker: R. MANSER, BSc(Eng)Hons), CEng, MIMechE,
FIEE, PPI HospE,
Assistant Chief Engineer,
Department of Heakth and Social Security
‘DEVELOPMENT AND USE OF ENERGY AUDIT FOR
HEALTH SERVICE BUILDINGS' '
Speakers: E. BRETHERTON, CEng, MIMechE, MCIBS,
Assistant Regional Engineer
R. A. BRIGGS, BSc,
Main Grade Engineer
Chairman: J. CONSTABLE, CBE,
Regional Works Officer,
West Midlands Regional Health Authority
2p.m. Discussion on ‘ENERGY AUDIT
230 p.m. “CONSERVATION THROUGH SITE GENERATION’
‘A CONCEPT’ .
Speaker: R. G. KENSETT, CEng, MIMechE, MCIBS,
MinstF, FIHospE, AMBIM,
Assistant Chief Engineer
‘OPERATION EXPERIENCE'
Speaker: D. GRIFFITHS, BA, CEng, MIMechE, MIHospE,
Main Grade Engineer
Chairan: E. A. JOHNSON, CEng, MIEE, FIHospE,
* Chief Engineer
Welsh Heatth Technical Services Organisation
1.30 p.m.

for 8 p.m. _CONFERENCE DINNER DANCE
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Friday, April 28
10.30a.m. ‘NOISE CONTROL IN HEALTH BUILDINGS’
Speaker: T. WAGSTAFF, MSc, BSc(Eng), CEng, MIMechE,
FIHospE, MloA,
Principal Acoustics Engineer,
Department of Health and Social Secunity
T. A. .NICHOLLS, BSc(Eng), CEng, MIEE,
HonMIHospE,
Chief Engineer,
Department of Healtth and Social Security
12.15 p.m. CONFERENCE CLOSURE by
J. R. HARRISON, CBE, CEng(Fellow),
President,
The Institute of Hospital Engineering

Chairman:

Ladies’ Programme
Wednesday, April 26

9.30a.m. Introductory meeting to the Ladies’ programme
(in the Royal Hotel, Cardiff)
10.00a.m. Coach departs
10.30a.m. Visit CREIGAU POTTERY
11.00a.m. Scenic trip
1230 p.m. Lunch at VALLEY HOTEL, BAVERSTOCK HEADS
2.00 pm. Coach departs for Scenic trip via BRECON BEACONS
245p.m. Afternoon tea at MOUNTAINS HOTEL
3.15p.m. Coach departs
4,30 p.m. Armive Royal Hotel, Cardiff
Thursday, April 27
9.45p.m. Coach departs
10.00 a.m. Conducted Tour of CARDIFF CASTLE
11,00 a.m, Coach departs’
11.15a.m. Visit LLANDAFF CATHEDRAL
12 Noon Coach departs
12.15p.m. Lunch at PLYMOUTH ARMS, ST. FAGANS
1.45p.m. Coach departs
200 p.m. Visit to WELSH FOLK MUSEUM, ST. FAGANS
(Afternoon tea will be available at the Museum)
3.30p.m. Coach departs
400p.m. Arrive Royal Hotel, Cardiff
- NB Those Ladies who prefer this afternon to be free may be
transported 10 the Royal Hotel, Cardiff, immediately after lunch
Friday, April 28
10.,00a.m. Coffee, Royal Hotel, Cardiff

MORNING FREE FOR SHOPPING AND SIGHTSEEING
IN CARDIFF
12.15p.m. CONFERENCE CLOSURE

‘As you were’ — Registration with the

Engineers’ Registration Board

Subsequent to the note publishcd at the foot of page 4 of the December 1977
issue of Hospital Engineering, the Engineers’ Registration Board has now
- announced that registration renewal slips WILL NOT again be issued for 1978
(as was the case in 1977). The ERB announcement states:

“The Co-Ordinating Committee has approved in principle a simplified pro-

cedure for re-registration based upon a re-designed registration card which
would have continuing validity.

However, the re-designed registration card is not yet available from the
Board.

In these circumstances the renewal slip issued as valid to December 31, 1976
should be considered as continuing to be valid until the new registration cards
are issued by the Board.

In case of SpClelC need, confirmation of valid registration can be obtained
from the sponsoring Institute’.

e

3

Retired Members —

Annual Conference

Retired Members are reminded that
to encourage their attendance at the
Annual Conference, Council has
agreed that they be charged a purcly
nomina] Conference registration Fee
of £5.
-Needless to say, accommodation

charges are entirely separate and are
a matter for the individual.

‘New Year’s’ Honours List

Congratulations to R. Duncan,
MIHospE, Assistant District Engineer,
Westminster Hospital, on the Award
of the MBE in the New Year's
Honours List.

Mr. Duncan.

West of Scotland Branch
Syllabus 1978

Visit to Longannet Power Station:
Thursday, February 23.

Annual General Meeting: April 27,
GGHB;
May 25, Reserved for papers by

branch members (subject to be

notified), GGHB,

All sessions will be held in the
Conference Room of the Greater
Glasgow Health Board Offices, 351
Sauchichall Street, Glasgow, com-
mencing at 7.30 p.m. Entry is by the
the Holland Street entrance.

Branch Committee

Chairman: D. BRADLEY
Vice-Chairman

and Minute Sec.: W. M. JACK
Hon. Secretary: T. M. SINCLAIR
Hon. Treasurer: D, E. MOSS
Committee Members:

J. CADENHEAD A. McDOUGALL
B. D. EDGAR A. PETERS

A. GRAY J. G. VERNON
D. HORNE
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Elections to Council, 1978 5th International Congress

These will be held in accordance with the appropriate Articles of Association. ital Engi I]
At the Annual General Meeting to be held on April 28, 1978, the following 01_: Hﬂsp Ita gmeermg
Members of Council will retire, by way of normal rotation (in accordance LleOn', Portugal

with Articles 81 and 82). -

R. G. FREESTONE Area Member — East Anglia and East Midlands May 28 Juqe 2’.1 978

P. JACKSON Area Member — Wales The Congress is being held at the
D. H. MELLOWS Area Member — North West Gulbenkian Foundation in Lisbon,
B. A. HERMON General Member (Fundagzo ~ Calouste ~ Gulbenkian,
K. W. WILSON Nominated Member Avenida de Berna - Lisboa 1), while

Only B. A. HERMON is eligible for re-election in his Tespective category. ‘¢ Tegistration of participants a:;d
To Comply with the relevant Article, actual Ballot Papers are being sent the official reception are to be held

only to paid-up Corporate Members. at the Hot_t: t Sheraton. The pro-
: gramme is given below:
List of Council Nominees Nominated 85 4 (tendance
B. A. Hermon, CEng, MICE, FiMechE, FCIBS, FiHospE General Member  (Copies of the Official Registration
Regional Works Officer, ) Form and the booking form for
South West Thames Regional Health Authority hotel accommodation, for official
Member of Council 1967-77 visits and for post-Congress tours are
Member of Bursary Commm;c 1977 reproduced on pages 6-8. They
Membe_r of Education Committee 1968-1977 should be sent, with the due remit-
(Chmrman_l974-77) ) tance, to the orgamsers at the
Member of Finance & General Purposes Committee 1972-77 address on page 5. Note that there
Member of International Affairs Committee 1975-77 are considerable reductions for early
(Chairman 1975-77) registration, especially before March
Member of Publications Committee 1967-74 1, and before May 1. Before booking
(Chairman 19'{1-7‘_1) . hotel accommodation direct, members
Member of Publications Committec 1971-74 should also consider the package
: : facilities to be offered by Thomas
S. Ratcliffe, CEng, MICE, MIMechE, FIHospE Nominated Member . y A0
Assistant Chief Engineer, Cook Ltd., as mentioned below d'm _1.he
Department of Health and Social Security paragraph Travel & Accommodation.

Travel and Accommodation
The Institute of Hospital Engineering One-Day Symposium A the arrangements offered by the

‘Making the best use of the NHS Estate’ gggg;efngfﬁ%:f“pﬁ;;‘ ‘;f;‘l‘fl‘;e:
to be held at The Institution of Electrical Engineers, 2 Savoy Place, have been made in the UK through

Victoria Embankment, Loadon, on Wednesday, March 15, 1978 Thomas Cook, who are prepared to

The recent economy drive in the National Health Service has highlighted 4he arrange a fixed price package provid-
need to conserve energy, materials and labour and o make the best use of ing the numbers are sufficient. Anyone
existing capital assets. The restraints on capital call for a change in emphasis interested in this arrangement should
on the overall pattern of projects. A reduction in the amount of new contact Thomas Cook directly, at the
construction could be accompanied by an increase in upgrading and change following address: —

of use. The Department of Health and Social Security is examining, with the Mr. P. Burton,
Health Authorities, this aspect of Estate Management. Thomas Cook Ltd,
Operations Controller,

Pngl’amme Group Travel Service,
CHAIRMAN: T. NICHOLLS Esq: BSc(Eng), CEng, MIEE, HonMIHospE Thorpe Wood,

Chief Engineer, Department of Health and Social Security Peterborough PE3 6SB

with SPEAKERS from the Works Division, DHSS. 0733-50 2594
10.00 ~ Assembly and Coffee Ask for Mr. Burton and refer to
10.30 *WHAT IS ESTATE MANAGEMENT?’ Institute of Hospital Engineering book-

An attempt to define the content of estate management and to discuss ing for IFHE Congress in Lisbon.
the information required by the estate manager ]
11.30 *MATCHING THE EXISTING BUILDING STOCK TO CHANG- Cong ress Dinner

ING NEED’ It will be seen that the cost of
Relating the service need to the existing building and land stock, and the Congress Dinner to be held at
innovating and adapting wherever possible, with examples. Casino-‘Estoril is to be fixed later.
13.00 Break for lunch This may cause intending delegates to
14.15 ‘COST INCENTIVES AND CONSTRAINTS’ be reldctant to commit themselves to
Examining the cost implications of using existing building stock. a booking. We have been advised by
1500 OPEN FORUM the Congress organisers that the cost
16.00 CLOSE of the dinner will be very reasonable,

Tickets, inclusive of lunch, cost £10, and arc available from the Secretary, and because the venue has a capacity
The Institute of Hospmtal Eugmecnng, 20 Landport Terrace, Southsea, lim#t, preference will be given to those
Hampshire, PO1 2RG making early bookings.
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Programme

Sunday, May 28

Registration of participants at Hotel Sheraton
Meeting of IFHE Council

Monday, May 29

Registration of Participants at Fundagao Gulbenkian
(Metro: SAO SEBASTIAC; PALHAVA)

Official opening of Congress

Coffee and refreshments. Informal contacts

merning:

afternoon: Conference sessions — Subject 1: HOSPITAL .

PLANNING AND PROGRAMMING
Coffec
Discussions

evening: Reception at Hotel Sheraton

" Tuesday, May 30

Conference sessions — Subject 2: MODERN
HOSPITAL CONSTRUCTION

Coffee

Discussions

Conference sessions — Subject 3: INDUSTRY
AND HOSPITAL EQUIPMENT

Coffee

Discussions

morning:

afternoon:

Wednesday, May 31

Organised visits to hospitals
Group 1 — Lisbon (afterncon)
Group 2 — Alcoitao (visiting Estoril, Cascais,
Sintra) (all day)
Group 2 — Evora (all day)
Group 4 — Coimbra and Figueria da Foz
(all day)
Group 5 — Porto (all day) — by plane
Note: Except for Group 1, participants witl
pay extra for travel

Thursday, June 1

morning:  Conference sessions — Subject 4: HOSPITAL
ENGINEERING SERVICES
Coffee
Discussions

afternoon: Conference sessions —- Subject 5: SAFETY
AND COMFORT
Coffee
Discussions

. General Assembly meeting

evening: Dinner at Casino Estoril

Fri‘day, June 2
Conference sessions — Subject 6: HOSPITAL

morning:
MAINTENANCE
Coffec
Discussions
afternoon: Conference sessions — Subject 7 HOSPITAL

ENGINEERS INSIDE THE HOSPITAL.
HOSPITAL ENGINEER TRAINING
Discussions

Farewell. Coffee

Closure of Congress

Saturday, June 3
Social activities to be arranged

Social Programme

Sunday, May 28
Registration at Hotel Sheraton

Monday, May 29
10.00-12.30: Official opening of Cengress.
Coffee. Informal contacts
19.00: Reception at Hotel Sheraton

Tuesday, May 30
morning:  City Touring

Wednesday, May 31
Visits to Hospitals and Tourism (see notes
below)

Thursday, June 1
morning:  Visit to ‘Three Castles’
21.00: Dinner at Casino Estoril

Friday, June 2
afternoon; Visit to Gulbenkian Museum. End of Congress

Organisers
COMISSAO ORGANIZADORA DO 5.° CONGRESSO
Associagao Portuguesa de Engineering Hospitalar
Av. Miguel Bombarda, 133, 5.°-B
LISBOA - 1
- PORTUGAL

Site of Congress

Fundacao Calouste Gulbenkian

Avenida de Berna — LISBOA - |

(Bus — Lines n.° 16-26-30-56)

(Metro — SAC SEBASTIAQ; PALHAVA)

Simultaneous Translation
Portuguese — English — French
(Eventually Italian will be added)

Tourism and Hotel Accommodation

EUROPEIA, Agéncia Turistica, Lda. (1}
Avenida da Liberdade, n.” 231

Telef. 53 61 21 LISBOA - 2
(Metro — ROTUNDA) PORTUGAL
Bank
Banco Nacional Ultramarino (1)
Avenida Duque de Avila, 2-A

LISBOA -1
(Metro — SALDANHA) PORTUGAL
Official Carrier
TAP — Transportes Aéreos Portugueses
Praga Marqués de Pombal, 3-A
Telef. 57 50 20
(Metro — ROTUNDA) LISBOA - 1
(1 Also at site of Congress PORTUGAL

Further Information

Anyone requiring further information about the Congress
arrangements should write to or telephone: Mr. K. W.
Ashton, 3 Fernwood Road, Sutton Coldfield, West Mid-
lands B73 5BG. (21-704 5191.
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Entier o arigion!, poe favor, dasde [ o untas o
din 1 de Marge do 1978 para:

Piguze raturn the top copy a3 soes ma possible
but ot later then [at March 1978 fo:

Priire ratourner co original die muictengst of
avant lo 1 Marn 1978 &

*

COMISSA0 ORGANIZADORA DO 5.° CONGRESSD
hesociagho Portuguesa do Enginesring Hospitalar

Av. Miguel Bombarda, 133, 5.°-B
Lisboa-1 — PORTUGAL

3 COMGRESSO INTERNACIONAL DE ENGIXEERING HOSEITALAR

5 INTERNATIONAL CONGRESS OF HDSPITAL ENGINEERING

5eme CONGRES INTERNATIONAL D'INGENIERIE HOSFITALIERE

LI5S B0 A= 28MaI0~2 JUNHO, 1978
LisBoN=28mMAY-20UNE, 1978
LISBONNE=-28MAI-20UIN, 1978

Boletim de inscricAo ® Registration form s Bulletin d'inscription
{Favor preencher em maidsculast (Please use biock capilals) [Priére d'écrire en mojuscules)

Nome (Name; Nom):

Prenomes (Forenames; Préinoms):

Titulos{funcdes ( Titles|functions; Tilres{fonctions):

FHospital|Organisacdo/Empresa:
{ Hospital{ Organination{Company)
(Hopital] Organisation| Compagnic)

Endereco (Address; Adresse).

SOCIAL PROGRAMME

Acompanhantes (Accompeanying persons: Accompagnants)

Nowntes (Names; Noms). . . . . . . ..

Previomes {Forenames; Prénems) . . . | {

Lingua preferida (Preferved languags,; Langue chossic);

Portugués ( PortsguesefPortugais). . . . . . .. O Inglés (EnglishiAnglais). . . . . . .. (]
Francés (Fremch/Frangaisy . . . . . . ., PR Ountra (Other ; Auire)
Dusefo inscrever-me para o jantar-dancanie (no Cosino Estoril) em rde Junhe 78, . . . . . . . . . . . .. . ... [m]

(] wilf attend the diner-dance (Casino Estorll} on fune 1, 78/Fe participerai au diner-dansant (Cesino Esloril) du 1 _Juin 78)
Prego a indicar oportunamenie/ Price to be indicated later|Prix & indiquer wititicurement

Junto o meu chequefordem de pagamento no valor fofal pagduel & ordem de; COMISSAD ORGANIZADORA 0O 5.° CONGRESZO
I enclose my chequajmoney order for ihe tolal amount madre payable to, , . COMIZBA0 ORBANIZADORA DD 5.° CONGRES4D
J¢ foins mon chéiquefmandat pour la somme folale, & lerdede. . . . . . . COMIBSAO ORGANIZADORA DO 6., CONGREZSOD |

Daia (Date);

Assinatura (Signature):

lstrigho antes do: On 1 de Margo u | du Mais, 78 Depoin do 1 do Maia 78 ¢
(Regiairation befars; From Murch 1 10 May 1, 78 After May 1, 78

Iuscriptive wvant) Do ) Mars u 1 Mai, 78 Aprés T Maiy, 78
1 de Merge (Masch; Mars) 78 {tate ragistration) (late ragistration)

Congressistas (Partisipants) US$ 120 — Esc, 4800300 | US $ 150 — Eac. 6000300 | US'$ 200 — Esc. 8000800

Acompanhantes (Accompanying = | US$ 50 — Esc. 2000300 | US$ 70 — Esc. 2500300 | US$ .90 — Esc. 5600300
persons; Accompagnants)

HOTE‘S {HOTELS}: EURUPE|A. lgﬂﬁll Tliﬂlﬂ. l.da. — Avenir.'u Ju LiLerJa(!e, an LisLuo-:Z_ —_ DOQTUGA'.
BANCO ‘BANK; BANQUE).‘ le "lcleul ul'wmlu - Av. Dr.lque l:le Avifu, 2.A Lisf:ou-] - DOQTUGAI.
OFFICIAL CARRIER: TAP - Transportes Adreos Porlugussss - Froco Marques de Pombal, 3-A Lishoo-1 - PORTUGAL

SITE OF CONGRESS: FUNDACAQO CALOUSTE GULBENKIAN _— LISBOA
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5. CONGRESSO INTERNACIONAL DE ENGINEERINE HOSPITALAR

5th. INTERNATIGNAL CONGRESS OF HOSPITAL ENGINEERINS

5¢me CONGRES INTERNATIONAL O'INGENIERIE HOSPITALIERE
LISBOA — 28 MAIO — 2 JUNHO, 1978

LISBON - 28 MAY — 2 JUNE, 1978
LISBONNE — 28 MALl - 2JUIN, 1978

VIAGENS — TRAVEL
VOYAGES

TURISMO E HOTEIS TOURISM AND HOTELS TOURISME £ET HOTELS

Bolelim de Reserva Booking Form Builetin de Reservation

Eavier x wigingl, po tovor, deste Ji e enfes de

dly 1 de Marge de 1979 pera:

Pleasa return the top copy 83 seen a5 possibie
. bal mat teler fhen 151 Maich 1978 fo:

Priite retowsner c¢ eriginal dis auiniensnt ot

vont le T2 Mars §978 &

|

EUROPEIA AGENCIA TURISTICA, LDA.
Avenida da Liberdade, 2314235
LISBOA-2 PORTUGAL

Prenomes (Forenames: Prénoms):

Eunderceo  (Address; Adresse):

CidadesPais  (Town/Country; Ville/Pavs): e

Data dde chegada {Arrival Jate; Date d'arrivée)

Data de partida (Departure date; date lu dépary)

I)—Transferes / Transfers / Transferts

TOTAL

HOTELFUNDAGAU GULBENKIAN (SO 1DA) EM AUTOCARRG—TODAS AS MANHAS (4)
HOTEL/FUNDACAO GULBENKIAN (ONE WAY) BY MOTORCOACH—EVERY MORXING (4)

IIO'I'EI,[FUNUAQJO GULBEXKIAN {ALLER SEULEMENT) EN AUTOCAR—TOUS
__pessoas/persons/personnes x US$ 7.00—Esc.: 280300
HOTEL I'I-lNT.\,'FU!\'DA(_‘,iO GULDBEXKIAN E VOLTA EM AUTOCARRO—TODOS

LES MATINS {4)

05 DIAS (4

PENTA HOTELFUNDAGCAO GULBEXKIAN AND BACK B) MOTORCOACH—EVERYDAY (4)
HOTEL PENTAJFUNDAGCAO GULBENKIAN ET RETOUR EN AUTOCAR—TOUS LES JOULS (4)

run .o PEs302s persons/personnes x US§ 14.00—Esc.: 560800
. -

l{}—Alojamento e Pequeno Almogo/Bed and Break|ast/Logement el Petit Dejeuner

(Precos por guarlofnolte; rates per roomfnight; prix par chambre/nuil)

HOTEL LISROA SHERATON (hdakwn)

— LEF 4335 Ese;: 1760800 x ___ woites (nights;

Duplo/TwinfDouhle

Simples/SinglefSingle — US# 3325 -- Eee: 1325300 x _____noites (nighis;
HOTEL RITZ (d%kkkok )

Duplo;TwinfDouble — US$ 3650 — Ese: 1460400 x _ ___ noites {nights;

Simples/SinglefSingle — USS M50 — Ese: 480800 x _____ noites (nights;

HOTEL TIVOLE (hakk*k)

Dup']ofr\\‘in}l]ouhlu Us3 3600 Ese: 1440800 x __  __woites (nighus;

Simple;SinglefSingle — USg 2,00 — Ese: 955400 x __ __ noites (nights;
HOTEL ALTIS (Adkkad)

DuplofTwinfDouble  — USg 30125 -  Fee: 1250800 x noites (nights;

Nimplez/Single;Single — U3 2275 — Ese: 910500 x __ _ _noites (nights:
HOTEL LISBOAJPENTA [®4%& )

Duplo/Twin/Double — LUS$ 1875 - Ese: 750400 x _twites [mghts;

SauplesfSingle/Single —  US§ 13.25 — Fser 530400 x ____ _noites (nights;
HOTEL EMBAIXADOR {# ik}

DuplofTwinfDouble — USE 1625 — Eee: 650500 x __ __ noites {uights;

SimplesfSingle, Single — USE 1125 —  Ese: 4508 x ____ noites {oights;
HOTEL FENIX (#%%#)

Duplof/Twin/Double — USE 1400 — FEac: 560600 x noites (nights;

Simples/SinglefSingle — US3 950 — Fee: 330800 x ___ _noites {nights;
HOTEL KOMA (k)

DuplofTwinfDouble — L& 1550 — Eee: 62000 x noites [nights;

Simples/SinglefSigle — USS 11.25 —  FEre:. 45000 x _____ noites (nights;
HOTEL ENCELSIOR (k)

Duplof/Twin/Double — 1j8§ 1276 — Ese 510800 x __ _noites [nights;

Simples/Single;Single — USg 8.25 — Ese: 370400 x noites fnights;

nuits)
nuits)

nuita)
nuits})

nuits
nuite)

nuits}
nuits)

nuita}
nuits}

nuila)
nuits)

nuits}
nuitr)

nuits)
nuits}

nuite)
nuitz)
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lil}—Excursdes com Visita a Hospitais/Excursicns with Visit to Hospitals/Excursions avec Visite des Hopitaux

4. FEIRA; WEDNESDAY; MERCREDI

Grupo/Group/Groups 1_LISBOA —Haospital Geral; Generat Hospital; Hapita! Général —(de tardefafternconfaprés-midi)
______pessoas {personsfpersonnes} — Gralis

GrupoIGroupIGroup_e 2—ALCOITAD —Hospital de Medicina Fisica e Reabilitagao; Phys. Medic. and Rehabititation Hospital,

Hapital de Medicine Physique et Rehabilitation—{dia inteiroffull day/jour complet}—com almogoflunch included/avec dejeuner
—.—__pe3sons [persons/personnes) x US$ 10.50—Esc.: 420$00

Grupo/Group/Groupe 3—EVORA—Hospital Distrital; District Hospital; Hépital de Disirici—(dia int=iroftull dayfjour complet)
(com almocaflunch includedfavec dejeuner)
—___pessoas [persons/personnes) x US$ 14.00—Esc.: 560800

Grupo/Group/Groupe 4 - COIMBRA—Hospital Pediatrico; Paediatric Hospital; Hapital des Enfants

FIGUEIRA DA FOZ—Hospital Distrital; District Hospital; 1l&pital de District
dia inteiro/full day/jour compiet-—(com almogo e lanche; with lunch and tea; avec déjeuner et thé)

pessoas {persons/personnes) x US$ 18 75— Ese 750800

Grupa,Group Groupe 5- PORTO = Hospita) Psiquiatrico; Psychiatric Hospital; Heépital de Psychiatrie
—de avifoibyplanefen avion [Dia inteiro com almogofivll day with lunchfjour complet avec déjeuner)

pessoas [persons/personnes) x US$ 57.50—Esc.: 2.300$00
<>

V) - Excursdes Post-Congresso/Post-Congress Tours / Tours Post-Congres

TOUR T-=MADEIRA (3-7/6/78) — Passagem adren, transferes, estadia e pequeno almogo em

_ hotel de 3 estrelas ne Funchal. Jaotar tipico com folelore/Air transportation, transfers, accommedation

and breakfast at o D s1ar botel in Funchal, Typical dinner with tolklore/Transport en avion, transferis,
togemnent et petit déjeuner danx un hotel de D étoiles a I'nnehal. Diner typique avee folklore.

Nomes dos participantesiNames of participants/Noms des participants

pessoss (persons ‘personnes) x US$ 135.00—Esc.: 5.400300

Supl, para quarto simples (single suppl; suppl. =ingle)

pessoas {persons/personnes} x US$ 30.00—Esc.: ¥ 200300
TOUR 2 ALGARVE (3-/6/78) — Trunsporte em autoearro de loxo, alojamento e hotel de 4
vatrelas, todas as refeienes, exenrsio a Sagres, e jantar tipico/Transportation by de luxe motoreoach,

Tacesmmadation at a4 star botel. all the meals, excursion to Sagres and tvpical dinrer/Transport en
antoear de luxe. lorement dans un hiotel de 4 etoiles. tous les repas. excursion i Sagres et diner tvpigue.

pessons (persons/personnes) x US$ 106,25—Esc.: 4 250500
Supl. para quarto simples (single sappl; suppl. single)

pessoas {persons/personnes} x US$ 12.00 — Esc.: 7503500

Total a pagar/Total to be Paid:Tolal 3 Payer

s precos ew escuedus si ge aplicen aos participantes residentes em Portugalf Rates in Dortuguese escudos ure only applicable

to participants residents in Portugal{ Prix en escudos Portugais 8 appliquent seulement anr participants residents au Portugal

Junto o meu cheguelordem de pagamento no valor tatal pasgivel & orlem de: EUROPKIA-Agencia Turistica, Lda.
I enclose my chequefmoney order for the fotal amount made puguble to: EUROPEIA-Agéncie Turistica, Lda.
Je joins on  chiguelmandat pour la somme totale, @& 'ordre de: EUROFLIA-Agoncin Taristica, Ldu.

DATA (DATE)
ASSINATURA (SIGNATURE;)
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Committee of Enquiry
into the
Engineering Profession

As members will know, Sir Monty
Finpiston has been appointed Chair-
man of a Government Committee of
Enquiry into the profession. The
Council of Engineering Institutions
(CEl}), is arranging a series of
conferences throughout the country,
through its branch organisation.
These are to enable wide discussion
to take place among engineers upon
the topics to be considered by the
committee. The CEI emphasises that

Feb. 14
1900 hrs.

Plymouth
(Devon/
Cornwall)

Cardiff
(South Wales)

Main Hall,

Feb. 24
1830 hrs.

Leeds
{Yorkshire)

March 8
1430 hrs.,

Glasgow
{Scotland)
Strathciyde,

Glasgow G4 ONG.
Eng. Labs., Univ. of

Cambridge
(Eastern)

April 4

1830 hrs. Cambridge,

To be advised

Rupert Becket Main
Hall, Leeds University;

March 2% Jchn Anderson
1400 hrs. Building, Univ. of

all members of the engineering pro-
fession are cordially invited to attend
the meetings, and this applies particu-
larly to those who are members of
any organisation within the Engineers
Registration Board. [t is felt
important that a balanced view should
be presented to the committee,

A list of the dates and venues of the
meetings already arranged is shown
below, Further meetings may also be
organised. In order that adequate
facilities are available to those
attending, it is necessary for admission
to be by ticket only. Anybody who
would like to be present is asked to
contact the organiser of the
appropriate meeting.

E. Howarth, Lansethen,

Plymouth Polytechnic. Keveral Gdn, Seaton,

Cornwall,

Organising Secretary,
Inquiry into the Eng. Prof.
S. Waies Inst. of Eng.,
Park Place, Cardiff.

P. J. Allen, 276 Midland
Rd, Royston, Barnsley,
Yorks.

Prof. D. G. McKinley,
Dept. of Civil Eng.,
Univ. of Strathclyde,
Glasgow, G4 ONG.

D. G. Petch, 231 Bergholt
Rd, Colchester, Essex.

Trumpington S$t.

Southampton
{Southern)

April 13
1500 &
1800 hrs.

April 19
1800 hrs,

Newcastle

(Northern)
on-Tyne.

Belfast

(N. Ireland)

April 25

1430 hrs. Belfast.

Birmingham
(Midlands)

May 4

Nottingham

Tunbridge Wells
(Kent & Sussex)

May 18

May 25
Town Hall,

Tunbridge Wells.

Institution of Elec-
trical Engineers,
Savoy Place,

London

Main Lecture Theatre,
Medical School,
Univ. of Scuthampton.

Curtis Auditorium,
Univ. of Newcastle-

Queens University,

University of Aston,
Gosta Green,
Birmingham.

To be advised
Council Chambers,

B. J. Heok, 141 Wilton Rd,
Shirley, Southampton.

J. 8. Raine, Towne House,
Earsdon, Whitley Bay,
Tyne and Wear.

Prof. B. Crossland,
Ashby Institute, Stranmillis
Rd., Belfast BT9 5AH.

S. A. Gregory, Chem. Eng.
Dept., Univ. of Aston,
Gosta Green, Birmingham.

A. S. Prior, 32 Mount Rd,
Borstal, Rochester,
Kent. MET 3NH.

Secretary, 1EE,
Savoy Place,
London WC2ZR 0OBL.

London WC2R 0BL.

Reading
(Thames Valley)
Liverpool .
(Merseyside &
{(North Wales)

To be advised

To be advised

Hospital Engineering
Bursary Award

The Institute of Hospital Engineering
Bursary Award, announced on page
2 of our December, 1977 issue, will
be £450 for 1978.

The purpose of the Bursary is to
enable the Award Winner to engage
in a study of some aspect of ‘health
care engineering' or obtain training
or industrial experience, either in the
United Kingdom or abroad.

The Bursary is open to any person
of British nationality practising, or
training to practise, as an engineer in
the fields of design, maintenance or
manufacture of equipment, or instal-
lations, used in health care establish-
ments, who is over 17 and under 35
years of age.

Entry will be by way of a Paper
and the subject for the 1978 Bursary
Competition is ‘Training for Health
Care. Engineering’ AND ENTRIES
MUST REACH THE OFFICE OF
THE INSTITUTE (20 Landport
Terrace, Southsea, Hampshire, POl
IRG) BY APRIL 30, 1978

The subject of the study which a
candidate wishes to pursue need not
be related to the subject of the com-
petition but must be confined to the
field of ‘health care engineering’.

Full details, and the Rules, of the
Bursary Award Scheme, and of the
Competition (as appeared in the
December, 1977, lIssue of ‘Hospital
Enginecring’) AND ENTRY FORM,
if required, may be obtained, ONLY,
from: The Secretary of the Institute.

Supply Board
Working Group

The Institute (of Hospital Engineer-
ing) was invited by the Department
of Health and Social Security to offer

written comment on the possible
establishment, and subsequent oper-
ation, of a Supply Board.
We give below the
offered by the Institute.

commernts

Need for a Supply Board
The experience of engineers working
in both the design and maintenance
of hospitals is that existing national
and regional purchasing arrangements
seemn to absorb more time in sorting
out problems of delivery and quality
control than is usually the case with
local purchasing. The financial savings
often claimed for central purchasing,
therefore, cannot be taken for
granted.




Without knowing what the role of
a Supply Board would be, it is diffi-
cult to determine whether it could
overcome the present problems asso-
ciated with central purchasing and
central contracting. .

If it is intended that the Board
should confine itself to influencing
industry in producing what the Health
Service needs, and, perhaps, thereby
rationalising the varjeties and becom-
ing more competitive on the export
market, then this would be a useful
role for a Board.

It does not seem necessary to set
up a Board in order to improve the
present system of central purchasing
and contracting.

There needs to be a greater input
from the users when contracts are
drawn up and there needs to be close
monitoring of the continuing viability
of contracts over their full term. It
is doubtful whether a Board is neces-
sary to achieve these improvements.

There have been many instances
in the past where, once .a central
contract has been established, other
firms have been able to offer the
same or a similar product at a lower
price. There must not, therefore, be
an organisation which is empowered
to instruct NHS authorities to pur-
chase from a central contract when
they can obtain the product more
economically through local contracts.

It is the experience of Engineers
at Areas and Districts that a large
proportion of materials and equip-
ment can best be purchased locally
according to the circumstances at any
particular time. The present systems
of budget control, cost limits and the
accounting systems apply the pres-
sures necessary to ensure economic
purchasing. There are exceptions to
this, and typical of these would be
fuel oil and coal, paints, etc, some
items of equipment used in catering
and laboratories, fire fighting equip-
ment and lighting tubes and bulbs.

Constitution of
a Supply Board
If all the evidence taken by the
Working Group suggests that there is
a need for a Supply Board, its con-
stitution must depend upon its terms
of reference, but if these are to be
kept on a high policy-making plane,
as we believe it should be, then the
Board needs to be made up of high-
powered people with considerable
experience in large scale purchasing.
The Board should be kept small
and preferably have a balance of
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members drawn from industry and
the NHS. It would be best to avoid
appointing DHSS or NHS officers to
the Board, leaving the officer advice
to be fed in through specialist groups
for decision by the Board.

Such officer advice should be drawn
principally from the NHS user pro-
fessions as opposed to general admin-
istration and supplies officers who are
the providers of a supplies service.

The Chairman of the Board might
be an industrialist or a retired high-
powered serviceman who has had
considerable experience with large
supply organisations.

The Board should be appointed by
the Secretary of State and be account-
able to him for its policies. Its policies
should be subject to scrutiny by the
Committee on Public Accounts.

Working methods
The working methods should be
determined by the Board itself, but
it will need expert advice, and it
seems reasonable that this should be
obtained from the present advisory
groups, perhaps with some modifi-
cation to swit the Board's workin
methods. :
It is doubtful whether. it is neces-
sary for the Board to commission
agencies; it could ask the DHSS to
undertake this work, who may in
turn seek the assistance of NHS
Authorities.

Function

The Board should not become
involved in the management of the
supplies function in the NHS, beyond
issuing guidelines about the degree of
central storage required to make the
purchasing policies function.

It is the experience of members of
this Institute that the greatest weak-
ness in the supplies function in the
NHS is not its purchasing methods,
but the lack of effective storage and
distribution services and a satisfactory
stores accounting system.

Research and Development should
not be a function of the Board; it
should be left with the professionals
within the Service under the control
of the DHSS or Steering Committees
drawn from the DHSS and NHS.

It should be one of the Board’s
roles to consider whether NHS
demand should influence British
manufacturers to satisfy the home
market and to meet demands abroad
and in this sense it should take into
account the effect on the balance of
payments.

Whilst the. safety of equipment is
of the utmost importance, it is diffi-
cult to see how the Board could go
much further than ensuring that suit-
able standards exist and that they
shall be specified. It must be left to
organisations such as the British
Standards Institute to establish the
standards.

Relationships with

Health Authorities

If the Board confines itself to estab-
lishing broad policies, it should put
these to the DHSS, and it would be
for the Department to advise Health
Authorities, or for the Secretary of
State to issue a directive if it should
be appropriate to do so, We cannot
see how the Board can issue manda-
tory instructions direct to Health
Authorities which may conflict with
the policies of the Ministers.

Staffing and finance

The secretariat should be kept small
because, as suggested above, the
detailed work should be undertaken
by officers of the DHSS and the NHS.
The secretariat need only service the
Board meetings, administer the out-
come and keep the members
informed.

Maurice Burke Retires

One of the best known members of
the Institute, Maurice Burke, OBE,
AMIEE, FIHospE, retired at the end
of 1977. He has been closely involved
with training engineers in hospitals
for many years, and was in at the very
beginning of the Keele courses, in
which he has continued to play a
significant part. He was awarded the
OBE in the 1976 Birthday Honours.

Maurice was born in Catford,
South East London, in 1910. He was
educated at Margate College and
Bedford School. After leaving school
he worked for a time in Marine Insur-
ance and then in the wholesale
drapery trade, before his first contact
with engineering — working for 18
months at the Royal Airship Works
at Cardington, near Bedford. There
he worked on the assembly of the ill-
fated airship the Ri0l. He_ left to
serve a five-year apprenticeship- with
a firm of electrical . and radio
engineers in Bedford, spending an
extra year in the drawing office to
qualify as a designer.

In 1934, he joined the London
County Council (Chief Engineers
Department). There he was employed
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on the design and supervision of
engineering installations for the
Council's hospitals, institutions, child-
ren's homes, etc. He left on the last
day of 1939 to start 1940 as a
draftsman in the Admiralty, based at
Bath. He was later promoted to Senior
Engineering  Assistant, and was
employed on the preparation of
special equipment for use in warships.
He was involved in the development
of many specialist items for anti-
submarine warfare. Later in the war
much of his work was for Combined
Operations, where he says he learnt
how 1o cut through red tape! This
work involved a certain amount of
sea-going duties, so that he carried the
rank of Lieutenant while at sea, and
at the same time was a corporal in
the Admiralty Home Guard Unit.
After the war, Maurice returned to
the LCC until 1949, when he joined
the East Anglian Regional Hospital

London Branch Meeting

Board, He started as a Senior Engin-
eering  Assistant to the Boards'
architect, and was promoted to
principal Assistant Engineer in 1958.

"He was then promoted to Regional

Engineer, Starting with a staff of four,
his department had expanded to 63
members by 1962, As Repional
Engineer, he was responsible directly
to the Board for all engineering
matters in the region.

It was in 1962 that Maurice suffered
a series of coronaries which would
have laid low a lesser man. He has
now entirely recovered, but at the
time felt he ought to resign, and was
then seconded to the Department of
Health and Social Security in London
on special duties connected with train-
ing, study group work, and so on. As
a Regional Engineer, he was one of
the individuals who inaugurated study
groups, and has been involved with
the training of engineers in hospitals

Estmancode — A

Practical Philosophy?

Thirty members of the London
Branch heard a fascinating discussion
on the Estmancode system at a meet-
ing held at the Middlesex Hospital
Medical School, on November 29 last.

The first speaker was Mr. D. B.
(Jimmy) James, ARICS, MIPHE,
Superintending  Building Surveyor,
DHSS, who explained the philosophy
and intentions of the system. Mr. W.
P. Ridgeway, ARICS AMBIM, Area
Works Officer, Lambeth, Southwark
and Lewisham AHA, then discussed
his experience of the introduction of
Estmancode.

The meeting was chaired by Leslie
Davies, chairman of the Branch.

Mr. James began by pointing out
that the present NHS Estate was the
biggest devcted to one purpose in one
ownership in the free world.

The management of such an Estate
was a matter requiring considerable
thought and planning, and engineers
were frequently canvassed for their
opinions on how this should be
achieved. The Estmancode guidance
resulted from the Woodbine Parish
report and was intended to cover the
full range of estate management, but
prioritics had resulted in the first
sections published being concentrated

on maintenance. However, attention
was now being given to the wider
aspects of estate management, and
The Way Ahead (HN (77) 140) pub-
lished by the Department, showed the
degree of importance it attached to it.
Mr. James handed round a two-page
summary of the planned framework
of Estmancode, but concentrated his
remarks on those items that had
already been issued.

Dealing with the forward planning
elements of the code, he said that
some people are not rcally enthusias-
tic about them, but if properly used,
they can b= extremely useful. If you
manage to move away f{rom crisis
management to planned management
you must obtain better value for
money and use of resources by having
established a system of priorities, and
by being able to give advanced warn-
ing to treasurers (for up to five years)
of likely maintenance expenditure.
This must contribute to informed
decision making by Health Authori-
ties, and gives the engineer a chance
to influence decisions more fully and
to get a fairer share of the cake. It
also gives the Authority itself know-
ledge not just of benefits but also of
the penalties of a failure to act in

since the early days. This included
involvement with the Keele courses
since their inception, and which
involved <close working with the
Institute of Hospital Engineering.
Although the courses have now
moved to the Hospital Engineering
Centre at Faifield, the connection with
the Institute has been retained.
Maurice has acted as course director
for the two courses annually for some
years, and in spite of his retirement,
he will still be doing so in 1978,
Maurice hopes that his retirement
at 67 will not prevent his continuing
to do work for the National Health
Service and for the people in it. We
are sure that this hope is echoed
sincerely by the very many people who
know Maurice, and that his family
(he is married with two children and
four grandchildren), will be able to
spare him for the continued involve-
ment which looks so very likely.

time. By providing a moving “‘shelf”
of projects there is a built-in fexi-
hility. In recent times maintenance
engineers have had to deal with the
cffects of cxpenditure cuts, but they
should also be able to handle the
provision of extra funds —if plans
are already in existence then one will
do best from extra allocations, This
had indeed happened during the last
year. The basic principle here, was
that information based on need is
much more authoritative.

Once mcney has been allocated, it
was necessary to convert forward
planning into current programmes. [t
shculd be borne in mind that reflation
can lead to problems of supply when
scarce resources of materials and
labour are in greater demand.

Value for Money

‘In- order to achieve value for money

engineers should bear in mind two
important things. First, they must get
the - standards right. Rather than
working always to rigidly fixed
standards, it was better to lay down
guidelines on how line management
should détermine their own standards
locally, The DHSS is now preparing
decision models on, for example,
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versus }eplacement
Secondly, the effective

for  repair
decisions.

spending of money must be con-

sidered.

Control of Expenditure
Discussing capital expenditure plan-
ning, Mr. James said that the Estate
Management Information System
(EMIS), a computer system for
planned preventive maintenance and
costings, was supported by the
DHSS for national adoption. It might
not be ideal, but is certainly very
useful and should be employed even
while it is still being developed. There
is indeed a development working
party at the Department who need to
hear the experience of field users.

Contract

Finally, Mr. James mentioned the
problem of deciding whether to use
direct labour or contract labour. He
mentioned that the guidelines issued
by the Department (the Green Book),
do not support one or other system
entirely. He reminded his audience
not to forget the indirect overhead
costs of wusing direct labour, and
mentioned that measured term con-
tracis are now being developed both
for building and engineering works.
Guidance should be issued shortly.

Practical Applications

In reply, Mr. Ridgeway described
Estmancode as the familiar red book
— on the bookshelf. To hear Mr.
James discuss it in such detail helped
to bring it alive, off the shelf, and
inte use. However, it wasn't always
easy to achieve collaboration in a
situation controlled by the attitudes
and aspirations of people from a
wide variety of backgrounds. In the
remarks that he was going to make
he wished to be very general, but
hoped that what he was going to say
reflected the experience of the mem-
bers present,

Capital Estate

Mr. Ridgeway said that the Capital
Estate was both a resource and an
asset. Looked at as a resource, he
would like to see a closer integration
with the DHSS planning system. In
his own area, there were Health Care
Planning Teams. These tended to stop
short when needs had been estab-
lished, so that a gap grew up between
the planning of services and the
planning of actual works projects. It
was crucial that Health Services are
planned on the basis of defined needs,

but it was short-sighted for plans to
concentrate on improving services
without taking into account the need
to improve or replace the basic fabric
of those services — for example,
boilers.

The Estate

as a Capital Asset"

Mr. Ridgeway discussed the possibility
of selling off parts of the Estate to
gain capital. When hospitals had been
closed, they have often been retained
as residences, rather than being con-
sidered as assets which could be
realised. Also, administrators tended
to forget the continuing need for
maintenance when former hospital
buildings were being used for other
purposes. There were also dangers in
allowing ‘‘temporary requirements”
to become permanent.

Estmancode -

If it had taken seven years to produce
what had been issued to far, said Mr.
Ridgeway, were the remaining sec-
tions only to be produced over the
next ten years? He felt it was rather
strange that another decade could be
spent on issuing material to a Health
Service without the money to ensure
implementation.

Estmancode was guidance, but
without enough authority or resources
being given to Health Authorities for
them to be able to carry it out. Mr.
Ridgeway suggested that further
sections be held back, and that the
DHSS should deploy its resources to
creating Action Teams who would
help get the Estmancode sections
already issued into use. He gave as
examples of these Estate Records; the
planning and control of expenditure;
the Estate Management Information
Service.

At present, Authorities are already

_stretched to carrying out the present

requirement -- what point, asked Mr.
Ridgeway, was there in suggesting or
requiring that they do more? Indeed,
he said, with the current shortage of
resources, for the DHSS to continue
to develop Estmancode without imple-
menting current sections amounted to
a2 misuse of resources.

EMIS

Mr. Ridgeway thought that the com-
puterised Estate Management Infor-
mation System could be a great help
in the next five to six years. The
advantages were summarised in the
Department’s notice HN (77) 36. Two

problems have arisen from experience
to date. Firstly, the long timescale for
implementation (24 years). This period
could be reduced by using extra
resources during the development
stage. An example of the need for
‘Action Teams’. Secondly, maximum
benefit is only obtained if staff at ali
levels from Clerical Officers up to
Works Management are given proper
training in the use and benefits of the
system.

Summary

In conclusion, Mr. Ridgeway said that
the environment for patient care is
continually improving. The improve-
ment in equipment added to the com-
plexity of maintaining the Estate
properly. The success of patient care
is becoming more dependent upon a
more professional Estate Management
service. Despite his criticisms he wel-
comed the DHSS approach in giving
guidance, but Works Officers needed
a stronger voice and, without some
help with the practical problems of
implementation, it would take many
years to get things right,

General Discussion

In a short discussion afterwards, the
general tenor of members’ comments
was that they tended to side with Mr.
Ridgeway when he suggested that
there were considerable practical diffi-
culties in achieving some of the
suggested benefits that in theory flow
from Estmancode. In his summary,
the Chairman said that members
certainly did not criticise what the
Department was suggesting but they
did find it frustrating to be unable to
carry out current requirements. How-
ever, in counterpoint, a member did
have the last word by suggesting that
all that had been said by the practical
engineers present was all very well,
but that engineers can always find
reasons why things cannot be done
properly. He himself had had a very
good experience with dealing with
administrative colleagues, and was
particularly "encouraged by the great
help that he had had by a newly intro-
duced management accountant, By
poofing their joint skills, both of them
had felt that they were making far
more progress than before. On this
hopeful note the meeting closed, with
all present feeling that they had a
better understanding of the aims of

Estmancode, and of how they might

go about seeking to get the best from
it.




What can you buy, we asked ourselves,
for 9p these days? Oh, three boxes of
matches, a Certain Newspaper, a bag of
hundreds-and-thousands or a tin of
soapy stuff (with specially crafted
either-hand formulation ring) for
hlowing bubbles.

All good fun really. But not as usefu!
as a first-class stamp to post our
Request Slip, which will immediately
produce the concise story of Spirax
steam traps.

“Flickering asterisks!.’ you may well
say, “I've known Spirax traps since the
days when you could buy ninepen'orth
of chips and still get change out
of a shilling’" But chips, chaps and for
that matter traps do change. Hence |
the 15th revised edition of our little
yellow book “Practical Steam Trapping,
now available free,

P.S. However you contact us, you'll
get a first-class reply.
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[li'd like to save pounds. Name

Post me..................copies of
I “Practical Steam Trapping!”
If 1 tick this box[”]

Business
Address

will you also tell me about
your compressed air filters,
g O B regulators and lubricators?

Spirax Sarco Limited Chariton House, Cheltenham GL53 8ER. Phone (0242} 21361. London: 41 Curzon Street W1Y 7RE. Phone-(Ol) 499 1671
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A Mathematical Model

to Determine Facility Needs
for a Radiology Department

EARL A SIMENDINGER MHA MSIE Associate Adminisirator, University Hospitals, Cleveland, Ohio.
LOUIS ATUZI PhD JD Professor and Chairman, Dept. of Industrial Engineering, Cleveland State University.

TERENCE F MOORE MHA MBA
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Evaluating purchase requests for new or replacement
equipment from hospital department heads and members
of the medical staff is, perhaps, one of the most frequent
and difficult tasks for the administrator. He must evaluate
the department’s request, based on limited knowledge,
because of his general administrative position and broad
responsibility. QObviously, the on-line personnel and man-
agement are much more knowledgeable about the actual
facts surrounding the real need for the request. This
obvious advantage can often be easily .used to persuade
the administrator. However, most administrators are aware
of this inherent imbalance of intra-department knowledge
and they try to ask as many questions as possible to gain
the knowledge necessary to make an accurate decision.
The fact still remains, however, that all too often the
right questions are not asked because of the administrator’s
lack of direct experience and knowledge in the department.

However, this is not the case for all requests. The
attention provided for requisition analysis by administra-
tors is directly proportional to its cost and impact. So'is
the probability that a correct decision will be made. As
the cost goes up and the impact increases, so will the
attention of the administrator and his staff.

Depending upon the magnitude of the requisition, the
administrator has a number of tools he can employ to
help him make a better and more accurate decision. For
example, he may apply a cost-benefit analysis to the
request, talk to other hospitals to determine what they
have done, contact a private consulting firm for their
analysis and recommendations, or he may even hire an
Industrial Engineer to evaluate and determine actual
needs. However, all require a significant amount of time
on the part of the administrator or a large financial
outlay for a formalised report.

Purpose and objective

The purpose of this article is to offer the administrator
and his staff, or other decision-makers. a simple mathem-
atical method which will assist him when making.decisions
about the number and type of diagnostic equipment
needed for a hospital Radiology Department. The objec-
tive of this article will be to explain how to appiy this
model presented herein, so that administrators can utilise
it effectively.

It is important to note that with some minor adjust-
ments, such a model can be used in the decision-making
process for other hospital departments.

The Radiology Department was chosen for
important reasons. One, the department supply expense,
per department employee, is the highest of all hospital
departments, primarily due to film expense. Secondly,

three’

few departments produce single or multiple purchase
requisitions for equipment of greater cost. Thirdly, and
perhaps most important, the administrator’s knowledge
about this particular hospital department is, in the opinion
of the authors, one of the most limited.

Existing models

A review of the current literature produced five different
mathematical models that have been applied to determine
the type of equipment or number of radiographic rooms,
or both, necessary to meet the current and, in some
models, projected demands for a hospital Radiology
Department.t

The five models cited were used as a basis in developing
the model for this article. Through the integration of the
better parts of the five models, the model described in this
article evolved. .

This model is superior in that it included several factors
that the other five models excluded. Thus, the model is
more accurate, comprehensive, and a better tool to base
a decision on.

Model introduction

The first part of this model requires three separate phases.
The first phase will determine the number of rooms
needed presently by procedure category. There are four
separale steps to completing the first phase.

The first step in phase one is a description of the
variables that will make up the formula (Equation 1), and
how the data should be gathered to obtain accurate results.
The second step is a formal introduction and description
of the model formula (Equarion ), and how to complete
its computation. Third is a description of the data that
were drawn from an actual application of this model in a

- hospital. This description of the application will be offered

tFor an in depth review of the significant published works
produced on radiographic demand analysis, refer to the
following:
a. Roslyn Lindheim. Uncoupling the Radiology System
(Chicago: Hospital Research and Educational Trust, 1971).

b. William G. Terry, “Pre-Planning Thinking”. Radiology
Volume XXXIX, Number 461 (May, 1973).

¢. Richard C. Kebart, “Innovative Designs for a Diagnostic
Radiology Department™, Radiology Technology, Volume XLV,
Number 4 (1974).

d. Robert B. Conrad, Dan A. Knee, James M. Meade. and
Larry M. Parrish, “Utilization Study Saved Hospital from
Needless Expansion of Radiology Facility””, Hospital* Financial
Management (September, 1973).

e. James K. McNally, “What Work Measurement Can
Accomplish in Radiology’”, Hospital Financial Management
Volume XXVI (September, 1972).
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throughout the entire article to provide a better under-
standing of its use and perhaps make it easier for others
to apply. The fourth step in phase one is a summarisation
of all the calculations by procedure category, which wiil
be used to determine the total number of rooms and type
of equipment needed to meet the current demands.

Independent variable description

The model utilises six variables in the formula (Equartion
1). The symbols that represent the variables and a detailed
description for each are defined below:

A. Let, W% = The per cent of procedures performed
during peak workload period for a procedure category.

No. procedures during peak workload period
Wb =

Total No. of procedures

To determine this variable, the total number of pro-
cedures for a peak workload period is first determined.
From this data, the percentage of procedures performed
during the peak workioad period is measured by determin-
ing how many were completed within that period. Satur-
days are normal workdays and were included in the period;
however, Sundays were excluded. For example: In a 27-
day study period, the peak workload was from 8 am until
5 pm, which is representative of most Radiology Depart-
ments in hospitals. For example, in the case of chest
procedures, the procedure category is calculated by taking
the total number of chest procedures, 880 for the 27-day
study period, and dividing by the actual count of pro-
cedures, 592, which were completed between the hours of
8am and 5pm, the peak workload period. Therefore,
67.39% of all chest procedures were completed within the
peak workioad period. This is calculated as follows:

5

92
W = ( ) 100 = 67.3%
880

B. Let, ¥Pc = Total summation of procedures into a
given procedure category for a given study period.

Total number of procedures
xPc =

Study period

Example: the total number of all types of fluoroscopic
procedures performed for the 27-day study period meas-
ured 568. The ¥Pc for this variable would then be 568.

568

XPc = —1- = 568

C. Let, Te = Average time by procedure category.

- Total minutes

Total procedures

Using the same fluoroscopic procedure example, all types
of fluoroscopic - procedures would be individually timed,
including colon, gall bladder, and other fluoroscopic types
of procedures. Times for each procedure would be kept
for the length of the study period (27 days) to allow for
enough procedure times to be representative. The total
time for fluoroscopic procedures is then divided by the
total number of procedures taken, to arrive at the average
time by that procedure or fluoroscopic category. Example:
568 fluoroscopic procedures were taken during a total
clapsed time of 9,458 minutes; the Tc would measure

16.65 minutes.
9,458
Te = = 16.65
568

D. Let, P+C = Average preparation and clean-up time.

Total preparation and clean-up minutes
P+C =

Total number of procedures

This is also calculated for each procedure category.
Because preparation and clean-up times are traditionally
not considered to be part of the actual procedure, they
are not commenly considered in the calculations of radi-
ology demand models. They do require the use of the
diagnostic room and must, therefore, be included in the
study to determine accurate results. For example, some-
times it takes a significant amount of time to set up an
X-ray room to perform special procedures. Although some
preparation can be completed in advance outside the
room, the majority of work must be completed in the
immediate diagnostic area. Also, other procedures will
require much more clean-up time than just wheeling out
the patient. Therefore, to arrive at an accurate P+C, time
parameters should be established on the amount of time
required for this variable. Continuing with the fluoro-
scopic example, it was discovered that on the average
seven minutes were required to prepare a room and eight
minutes to clean up the room after use. On this basis,

the P+C measured i5 minutes.
850

E. Let, C = Capacity of one diagnostic room in minutes
for the peak workload period for the study period.

C = (Minutes in peak workload period) (length of study
period).

This figure is found by multiplying the total minutes in
the peak workload period for one day (between 8 am and
5 pm) times the study period {540 minutes times the 27-day
study period) to get 14,580 minutes available for one room.

C = (540) (27) =14,580
F. Let, Nc = Number of diagnostic rooms needed for a
peak workload period by a procedure category.

N¢ = Units — Room

Description of formula developed for mathematical model
to determine number and type of diagnostic rooms needed.

Presented below is the formula (Equation 1) which was
developed for this mathematical model with the appro-
priate variables in place as represented by the above
described symbols.

(W%) (5Pc) [(Tc) + (PFC) ]
¢ =
C

(Fquation )

This formula (Egquation I) is used for each procedure
category separately. In the example case where the model
was actually applied, there were four procedure categories
used: special, fluoroscopic, radiographic, and chest. Table
I sumunarises the actual data gathered for a 27-day study
period. The table illustrates procedures by category, by
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Table I.

Total number of procedures by
number and procedure time

Individual
procedure Average
Nuwmber of time procedure

Type of procedure procedures in minules time

1.  Special procedures
Arteriogram
Bronchogram
Fistulogram
Myelogram
Pneumarthrogram
Salpingogram
Venogram 1
Venogram 11

120
1
95
53
60
30
35
65

1 B U = D s N

TOTAL 26 1,706

Fluoroscopic procedures

Colon 141 13
Esophagus 10 20
Gall Bladder 181 6
Gastro Intestional 1 57 17
Gastro Intestional II 179 30

TOTAL 568
. Chest procedures §80

TOTAL 830

Radiographic procedures
Abdomen 43
Ankle 148
Bone Survey 1
Clavicle 9
Elbow 73
Evacuation Film 160
Facial Bones k)|
Femur 10
Finger 113
Foot 13
Forearm 20
Hand 132
Heel 2
Hips, 21
Intravenous
Pyelogram 12
Knee 12
Kidney-Urethra-
Bladder
Laminogram
Lower Leg
Mammogram
Mandible
Nose
Pelvis
Ribs
Scapula
Shoulder
Sinuses
Skull
Small Bowel
Soft Tissue
Spine
Sternum
Tempor Mandibular
Joints
Thumb
Tibia
Toes
Torso
Upper Arm
Wrist
Others

28]
Sl tald )~ b B~ B -

—

Y
- )

Tota)

number performed in the period, and by average pro-
cedure time. The table provides the information necessary

to determine the following two variables, SPc and Tc.
Table Il below is the result of the time data taken for

average preparation and clean-up time P+ C by procedure
category.

Table 1. Time by procedure category
for preparation and clean-up time

60 minutes
15 minutes
7 minutes
5 minutes

Special procedures
Fluoroscopic procedures
Radiographic procedures
Chest procedures

Table 111 is the result of the per cent of procedures per-
formed during the peak workload period, W%.

Table 1I. Per cent of procedures
performed during peak workload period

100.0%
99.6%
67.3%
67.3%

Special procedures
Fluoroscopic procedures
Radiographic procedures
Chest procedures

Finally, Table IV lists in summary form all the input data
necessary to make the actual calculation.

Galculation explanation

The actual formula (Equation 1) with the various figures
based on summary Table VI is found below including
calculation descriptions for each procedure category,

1.  Calculation for Special procedure category
_ (100%) (26) [ (65.61) -+ (60) ],
B 14,580

Ncy = .22 rooms.

NC1

II. Calculation for Fluorescopic procedures category
(99.6%) (568) [ (16.65) + (15)]
14,580

Ncz =

Ncz = 1.23 room;.
INII. Calcutation for Radiographic procedure category
(67.3%) (2,342) [ (9.65) + (7) ]
14,580

Ne¢z = 1.80 rooms.

€3 =

IV. Calculation for Chest procedure category
(67.3%) (8BOY [() + (5) ],

14,580
Ne¢g¢ = .28 rooms.

Cqy =

4+
Total diagnostic rooms needed 3 Ncy = 3.53 rooms.
1=
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Table IV.

Summary table of all input data to make the calculations for the number and type
of X-ray diagnostic rooms needed

W% TPc¢

Number of
procedures for
study period by

procedure

category

Per cent of
procedures
performed
during peak
workload period

Procedure
category

Special
procedures
Fluoroscopic
procedures
Radiographic
procedures
Chest
procedures

100.0%
99.6%
67.3%

67.3%

Te P+C C

Capacity of one
diagnostic room
in minutes for
peak workload
period

Average
preparation and
clean-up time by

procedure

category

Category in
minutes

65.61 14,580

16.65 14,580
9.65 14,580

2 14,580

Calculation description

Based on the above calculation, the need for a diagnostic
room devoted to special procedures, with the appropriate
equipment necessary to perform the number of procedures
stated above for the peak workload pericd, measured .22
rooms. The fluoroscopic diagnostic rooms with the appro-
priate equipment measured 1.23 rooms, Further, for
radiographic procedures the department would need to
perform the present number of radiographic procedures
for the peak workload period, this measured 1.80 rooms,
Finally, the chest procedures measured .28 rooms. The
four separate calculations are totalled to determine the
total number of diagnostic examination rooms needed for
the Radiology Department, to perform the number of
procedures during the peak workload period. The final
total measured 3.53 rooms.

When comparing the results of the calculations to the
real world where the data were drawn and the model
applied, the following observation should be pointed out.
Pased on persenal experience by the authors, the Radiology
Department uses all four diagnostic rooms very heavily
during the peak workload period. Comparing this practical
fact of high utilisation against the results of the cal-
culations, the two correlate directly.

Cross utilisation factor

A specialised consideration remains to be explained,
especially to readers who may not have experience within
hospital Radiology Departments. Based on the four cal-
culations mentioned, it might appear that six rooms would
be needed, as opposed to the calcuiated total of 3.53 rooms.
If a reader does not realise that some diagnostic equipment
can be cross-utilised, he might erroneously interpret, based
upon the above room calculations, that one or more rooms
would be needed for each procedure category. For
example, because it was determined that .28 of a room
would be needed for chest procedures, it could be con-
cluded that one complete room would be required to
perform all of the examinations during the peak workload
period. The same logic being applied to radiographic and
fluoroscopic procedures would result in the total of six
diagnostic rooms needed, This logic is incorrect. Because
radiographic procedures can be taken in a fluoroscopic

examination room as weil as the special procedures rooms,
cross-utilisation of rooms must be considered. However,
not all procedures can be taken in each room. For
example, fluoroscopic or~special procedures cannot be
taken in a radiographic room, since fluoroscopic capability
must be included in the equipment. This part of the
procedure requires intensification and must be available
to perform fluoroscopic and spectal procedures. This
capability and equipment is not found in what is normally
called a radiographic diagnostic room. Chest procedures
can be taken in most all diagnostic rooms, but special
chest adaption units must be part of the equipment. Thus,
a cross-utilisation factor must be considered when evalu-
ating the results of the model calculations.

Additionally, when interpreting the total nember of
required rooms, one must make a judgement on how to
translate these results into a whole integer in terms of
rooms. Based on several discussions with the radiologist.
it is an accepted practice that at least 50% of one room
be available for increased fluctuations. Therefore, based
on the above results, with the proper interpretation. the
analysis indicates four diagnostic rooms are needed.

Projection of
Patient Classification

Introduction

The second phase of the model provides for a projection
of radiographic demands. in addition to the number of
rooms and equipment needed to meet that demand in
the future. The- projection technique that was used for
this model was linear regression analysis and was based
on procedures by ‘patient classifications’. This projected
figure is then subdivided into procedures by category.

Projections

The three patient classifications used in this model,
inpatients, outpatients, and emergency patients are trad-
itional for most hospitals. Throughout the projection
phase, patient classification will be used. For each of the
three patient classifications, separate projections using
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linear regression analysis are made. Details of the patient
classification, ‘inpatient’, will be presented first to illustrate
the mechanics of the projection model.

Inpatient projection

One must first complete a history of demand based on
procedures by patient classifications in order to use the
linear regression equation. These data are usually available
from the departmental statistical reports. The reports
should provide the total number of yearly procedures per-
formed on inpatients. Example, the data listed in Table V
is the actual historical data drawn during the application
of this model for all three classifications.

Table V.

Total inpatient, outpatient, and emergency
patient X-ray procedures
between 1961 and 1973

Outpatient Emergency  Total

1,764 1,798
3,800 1,590
7,039 . 3,509
83000 4,384
9,889 4,609
10,121 4,793
10,854 5,514
12,592 6,414
13,028 7,792
11,360 8,502
14,088 8,919
15199 10,299
16240 10,563

Inpatient

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
10,563
13,411
15,107
16,354

Year

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973

30,425
36,417
40,605
43,157

Unfortunately, only four years of historical data was
available for inpatient classification. The records from
1961 to 1969 were lost and/or destroyed. Next a scatter
diagram is constructed.! Based on the data from Table V,
the scatter diagram for inpatient procedures appears as
illustrated in Figure 1.

Figure I. Scatter diagram for

inpatient X-ray procedures

17,000 ®
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13,000
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9,000
8,000

X-ray procedures

1 1 1 1 X
1970 1971 1972 1973

Years

When using the linear regression analysis projection
technique, three basic characteristics should be evident.
One, analysis should utilise at least two variables to make
a prediction for one variable.2 Second, the construction of
the scatter diagram should illustrate the effect one variable
has on the other. Thirdly, a straight line should best
describe the pattern of the points on the scatter diagram.3

The next step is to determine a line through the points
that provides the best fit. This technique is called the
Least Squares Method of determining the regression
line.4-%

By the use of the general linear regression equation,
Y = a+bX (also the general equation of a straight line)
and two standard equations that solve the values of a and
b in the regression equation, the true linear regression
equation can be established. The necessary data table
appears below.

Table VI.

Regression data table for inpatient X-ray
procedures

Year Inpatient
X Y X2

1970 10,563 3,880,990
1971 13,411 3,884,841°
1972 15,107 3,888,784
1973 16,354 13,892,729

7,886 55,435 15,547,254

XY Y?

20,809,110 111,576,969
26,433,081 179,854,921
29,791,004 228,221,449
32,266,442 267,453,316

109,299,637 787,106,655

Further, the equation to solve for the a and b values in
the regression equation are found below. The proper
values for each of the variables in the equations can be
found in Table VI for the inpatient procedures.

First, to calculate b let,
N (ZXY) - X)) (EY)

N (XX3?) — (£X)?

(Equation 2)

Second, to calculate a let,

N
(Equation 3)

Based on the above formulas and the data from Table
VI, inpatient procedures, the calculations can be made
for the first classification. Listed below are the results of
those computations.

Since, Y = a + bX,
a = —3,745,594.60
b = 1,906.90

Where X represents the year and Y the number of X-ray
procedures. Now the regression line can be plotted.

For example, set X equal to the year of 1970, and Y
equal to the corresponding number of X-ray procedures
for the year, 10,798. This represents one point of the
regression line. Next, let X equal 1973 and Y again
equalling the corresponding number of X-rays procedures,
i6,719. This represents the second data point on the
regression line, etc. After all of the points are drawn on
the scatter diagram, a regression line can be fixed thereon.
In this example, the linear regression line is Y =
—3,745,594.60 + 1,906.90 (X). .
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Figure 2 illustrates the scatter diagram with the proper
regression line included,

Figure 2.

Scatter diagram and regression equation
for inpatient X-ray procedures
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Table VII.

Regression data table for outpatient
X-ray procedures

Year OQutpatient
X Y X2 XYy Y2

1961 3,528 3,845,521 6,918,408 12,446,784
1962 3,800 3,349,444 7,455,600 14,440,000
1963 7,039 3,853,369 13,817,557 49,547,521
1964 8,300 3,857,296 16,301,200 68,890,000
1965 9,889 3,861,225 19,431,885 97,792,321
1966 10,121 3,865,156 19,897,886 102,434,641
1967 10,854 3,869,089 21349818 117,809,316
1968 12,592 3,873,024 24,781,056 158,558,464
1969 13,628 3,876,961 26,833,532 185,722,384
1970 11,360 3,880,900 22,379,200 129,049,600
1971 14,088 3,884,841 27,767,448 198,471,744
1972 15,199 3,888,784 29,972,428 231,009,601
1973 16,240 3,892,729 32,041,520 263,737,600
25,571 136,638 50,298,339 268,947,538 1,629,090,976

These first several steps in the projection portion of this
model, because of their difficulty and importance, bear
repeating. To enhance better understanding, the steps to
complete a .scatter diagram for projection purposes are
shown below. ’

A. Gather proper historical data on the variables by
patient classification (inpatient, outpatient, emergency
patient) (see Table V)

B. Construct proper statistical tables in specific form to
use regression analysis techniques and formulas (see Table
vh

C. Construct scatter diagram and plot points based on
historical data (see Figure 2)

‘21

D. Develop and solve regression equation: Y = a + bX

1. Solve for (a) based on data table and equation 2

2. Solve for (b) from data table and equation 3
E. Plot the calculated regression line on the scatter
diagram
F. Analyse results

I. Does the line best describe the pattern of points?

2. Are most of the points close to the line?
The same steps were completed for the last two patient
classifications. It is significant to note that at this point
the projection on the later two variables would be con-
sidered statistically more accurate, because 13 years of
historical data was available and used during the appli-
cation of this model. The proper statistical data are shown
in Table V1 for outpatients, and Table ViII for emergency
patient classifications.

Table VIii.

Regression data table for emergency
- room patient X-ray procedures

Emer. room
Year patient
X Y X2 Xy Y2

1961 1,798 3,845.521 3,525.878 . _3,232,804
1962 1,590 3,849 444 3,119,580 2,528,100
1963 3,509 3,853,369 6,888,167 12,313,081
1964 4,384 3,857,296 8,610,176 19,219,456
1965 4,609 3,861,225 9,056,685 21,242,881
1966 4,793 3,865,156 9,423,038 22,972,849
1967 5514 3,869,089 10,846,038 30,404,196
1968 6,414 3,873,024 12,622,752 41,139,396
1969 7,792 3,876,961 15,342 448 60,715,264
1970 8,502 3,880,900 16,748,940 72,284,004
1971 8919 3,884,841 17,579,349 79,548,561
1972 10,299 3,888,784 20,309,628 106,069,401
1973 10,563 3,892,729 20,840,799 111,576,969
25,571 78,686 50,298,339 154913478 583,246,962

The following illustrates the two scatter diagrams and
regression equations for the last two variables. Figure 3
represents outpatients and Figure 4 represents emergency
patients. The diagram illustrates the data poinis based on
Table V, and the regression line based on the data found
in Tables VII and V1iI for each of the variables.

In all cases one can observe that the points have a linear
relationship and the regression line best describes the
pattern of the points.

Statistics

There are statistics that are utilised when measuring how
close the regression line fits the actual points and, in
turn, how statistically accurate the projection wifl be. The
two basic statistics are: standard error of estimate, and
correlation coefficient. The calculations for the above-
mentioned statistics would be considered the second step
in this projection portion of the model. The following two
paragraphs will explain the results of each of these
statistics for each patient classification.

Standard error of estimate

The method to set up this formula and make the actual
calculations can be found in most statistic books; there-
fore, the authors will not duplicate this explanation.® The
standard error of estimate, sometimes called standard
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1

Figure 3.

Scatter diagram and regression equation for outpatient X-ray procedures
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Figure 4.
Scatter diagram and regression equation for emergency patient X-ray procedures
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deviation, measured 56.68 for inpatients, 1,149 for out-
patients, and 868.5 for emergency patients.

Gorrelation coefficient

As with the first statistic, the detailed explanation,
formulae and sample calculations can also be found in
most statistic books and again will not be duplicated.”
However, the correlation coefficient is the degree of assog
ciation, relationship, or correlation between X — (Years),
and Y — (radiographic procedures).®

For inpatient procedures, the correlation coefficient .

measured .98, for outpatients .96, and for emergency
centre patients .98.

The correlation coefficient results were extremely high
which helped confirm that the method of linear regression
analysis would be justified.

There are a number of other statistics that can be used
to refine this technique such as, confidence limits,? the
use of the student distribution,!® or the use of coeflicient
of determination and nondetermination.!!’ All provide
more statistical information and upgrade the model. How-
ever, although used in the application of this model, the
authors will not, for the sake of space, detail these tech-
niques. Once again, most books on statistics will provide
the information needed to utilise them if desired.

It should be understood, if in calculating these statistics
one arrives at a relatively high standard deviation and a
low correlation coefficient, that perhaps the least squares
method of regression analysis should not be used in this
part of the model. Example, if a scatter diagram indicates
a number of fluctuations over the years, perhaps an index
regression or cyclic regression method should be used to

Figue 5.

best explain the data which, in turn, would make a better
prediction. The point being, based on the actual trend in
the data, the linear regression analysis method proves to
be a statistically accurate prediction tool. However, other
methods can be used to make predictions in analysing data
based on varying data trends.

The third step in this phase requires making the actual
prediction based on patient classification. The regression
equation shall be used to make that prediction.

For each of the three patient classifications, the regres-
sion equation is calculated using the a and b values as
illustrated below: '

Y =a+bX
Inpatient: Y = ~3,745,594.90 4 1,906.90 {X)
Outpatient: 'Y = —1,941,343.49 + 992.3 (X}
Emergency patient: 'Y = ~1,486,664.96 + 758.88 (X)

Next, substitute the year that is desired to be predicted
for the (X) value in the regression formula, Then solve for
Y using its corresponding X value. The Y value will
represent the predicted number of patient X-ray pro-
cedures for that classification for that year. Example, the
year 1985 was used in this application, and below are the

results,
Inpatient: Y = —3,745,594.90 + 1,906.90 (1985)

Y = 39,601.90
Outpatient: 'Y = —1,941,343.49 + 9§92.3 (1985)
Y = 27,777 .
Emergency patient: Y = 1,486,664.96 + 753.88 (1985)
Y = 19,712

Thus, the total predicted procedures for 1985 for each
of the three patient classifications is computed, and
measures §7,091. This is illustrated below in Figure 5.

Combined total number of predicted X-ray procedures for 1985

|
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Conversion of predicted demand
into predicted X-ray facility needs

The final phase of this model involves three steps. The
first is to determine any appropriate adjustments of the
breakdown of total predicted X-ray procedures into four
‘procedure categories’. The next step is to convert the
projections based on patient classification into ‘procedure
categories’. Third, the predicted procedure category figures
are then inserted into the formula (Equation I) which
measures the number and type of radiology rooms needed
for that prediction year.

Breakdown of total predicted X-ray
procedures into procedure categories

The first step in accomplishing this conversion is to deter-
mine for the past several years the various historical
breakdowns by ‘procedure category’ for total procedures,
For example, in 1970 the X-ray Department's total
examinations measured the following by breakdown pro-
cedure category:

0.69% — Special procedures
14.87% — Fluoroscopic procedures
61.37% — Radiographic procedures
23.07% — Chest procedures

100.00% — Total X-ray procedures

When investigating the year- end department statistical
summary report for 1971, 1972 and 1973, the variation in
the above procedure categories averaged less than 19%.
Based on this fact, it was assumed in this study that no
significant variations would occuf in the future that would
alter the percentages as shown above. Thus, the established
percentage for each of the above categories is applied
against the projected total X-ray procedures for 1985,
which measured 87,094, This total was then used to cal-
culate the number of procedures by category to be expected
for the year 1985 (see Table I1X below).

Table 1X,
Projected total number of procedures by
category
Number*
per Number °
Type of procedure Per cent month per yvear
1. Special procedures .69% 50 600
2. Fluoroscopic procedures 14.87% 1.079 12948
3. Radiographic procedures 61.37% 4,454 53458
4. Chest procedures 23.07% 1,674 20,688
Total procedures per month  100.009 7.257* 87.094
* The totals are divided by twelve to be consistent with
Equation L

It should be understood that shifts can occur and should
be considered when the breakdown per cents are being
computed, refined, and applied. For example, a new heart
catherisation laboratory with the addition of new cardi-
ologists on the medical stafl can cause a significant upward
shift in special procedures. This would, of course, increase
the percentage weight given to the number of procedures

performed for that procedure category. A second example,
if a trend is identified and the historical data indicates a
steady increase in the number of Aucroscopic procedures
from year to year, by the application of simple inter-
polation, one can make appropriate adjustments to com-
pensate for these trends. Once the total X-ray procedures
are broken down into procedure categories, the second
step in this phase of this model can be applied.

This step involves inserting the figures from the pre-
%iction procedure into the foundation formula. The cal-
culations are complieted in the same manner as shown
above. The calculations will aid one to predict the number
and type of rooms needed in the future.

It should be noted that the same formula (Equation 1)
in the mathematical model is used to calculate the future
number and type of rooms needed. It should also be noted

that the other four variables, W9, Tp, P+C, and C in
the formula will remain constant, after they are first cal-
culated as shown above in the first phase of this article.

The measurement of the fifth variable, SPc for 1985
was summarised in Table 7.

To perform the calculations, the projected number of
procedures for the respective categories are introduced
into the model formula (Equation 1) under that symbol
SPc. The calculations are then performed for the desired
results. Below is the formula and various calculations
based on the projection data from the application of this
model.

_ (100%}) (50) [ (63.19) + (60) ]

€1 — Special
14,850 procedures
Ncy = .43 rooms
. . 1
ca = (99.6%) (1,079) [(16.65) + (15)] — Fluoroscopic
14,580 procedures
Ncz = 2.33 rooms :
Nes = (67.3%) (4,454) [(9.65) + (] Radiographic
14,580 procedures
Ncz = 3.42 rooms
©(67.3%) (1,674 2+
Ne = ETIWAGTH D+ _ g
14,580 procedures
Neq = .54 rooms
4
. % Nci = 6.72 rooms
1=
Results

The results of the calculations measj’ed that 0.43 of a
room will be needed in 1985 for special procedures, 2.33
rooms for fluoroscopic procedures, 3.42 rooms for radio-
graphic procedures, and 0.54 of a room for chest pro-
cedures. The grand total number of diagnostic rooms
required for the peak workload period for 1985; for the
Radiology Department, measured 6.72 rooms. A suminary
Table X of the projected radiology rooms and equipment
needed for 1985 is offered on page 25.

Analysis of the results indicates that a total of seven X-ray
examination rooms will be required in 1985 to meet the
projected radiclogy demands during the peak workload
period. One room for special procedures will be required,
which is projected to cost approximately $450,000; two
fluoroscopic rooms at an approximate projected cost of
$280,000 per room; three radiographic rooms, projected
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A,

Table X. Summary of projected radiograph'ic rooms and equipment needed for 1985

Number of Type of Total rooms
examination Diagnostic needed for
~ rooms needed room 1985
1 Special
procedures 43
2 Fluoroscopic
procedures 2.33
3 Radiographic
procedures 342
l Chest
procedures 54

Per cent of rooms
left over and
Adjusted rooms available for use Alternate
needed based on by another examination
cross utilisation category utilisation
Fluoroscopic
— 57% procedures
Radiographic
1.76 24% procedures
3.19 81% Flexibility
Chest
.54 .46% procedures only

cost $180,000; and one chest room at $85,000. Total pro-
jected equipment cost measured $1,635,000.1

Summary

In summary, a mathematical model has been developed,
tested, and applied which measures effectively the number
as well as the type of radiographic rooms needed to meet
the current and projected radiographic demand for a
typical health care facility.

The model first required a. projection of radiographic
procedures, based on historical data. Secondly, the pro-
jected total by patient classification was subdivided into
procedure categories. Finally, the projected categorised
radiographic procedures are introduced into the formula
(Equation 1) and is shown below:

(%W) (ZPc) { (Tc) + (P+0))
c =
C

(Equation 1)

The formula is applied to each procedure category. The
grand total for each of the four separately calculated
categories will measure the total number of rooms and
type of facility needed in the future.

4
b Nci

i'—:}

Conclusions

In conclusion, perhaps the reader might question the use
of such a detailed mathematical tool to apply in the
decision-making process for radiology equipment. The
authors would, however, like to re-emphasise that, as
stated at the very beginning of this article, as cost and
impact increase so should the attention of the adminis-
trator. The importance of calculating the correct number
of diagnostic rooms for the Radiology Department to meet
future demand is, of course, acute. An incorrect decision
would not only have a far-reaching adverse cost impact
within the department, but throughout the entire hospital
as well in terms of cost and utilisation factor.

Secondly, with the cost of one radiographic diagnostic
roomn easily exceeding $200,000, the time and effort
required to develop the data and apply such a tool in the
decision-making process can be easily justified.

The mathematical model developed for this article

$Based on discussions with several radiology equipment ven-
dors — projected estimated costs to 1985.

improves upon other existing mathematical methods for
calculating the number and type of radiographic equip-
ment. This results from the inclusion of variables such as
preparation and clean-up time in the mathematical model,
in order to ensure greater accuracy of predictability.
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“New Techniques Increase Demand for
Modern Hospital (March, 1968),

The valve must be equipped with
a correctly fitted pressure nozzle (test
point) at the inlet and outlet, which
is suitable for rapid attachment of a
manometer or differential pressure
gauge, which is moved from valve to
valve until all the required differential
pressures are achieved, by adjusting

The present-day method of regulating
heating and chilled water distributing
systems to.achieve the design output,
is by proportional balancing-of~ the
water flow quantities, using two valves
normally provided on circuits and

The isolating valve requires to be
of a type for which the makers pro-
vide charts giving the pressure drop
(frictional resistance) through thc
valve, corresponding to varying quan-
tities of water flow with the valve
fully open.

the companion regulating valves. The
test points are then capped off,

The Property Services Agency of
the DoE who originated the technique
and the THVE Code ‘W’ both require
the pressure test points and the mano-
meter attachments to be self-sealing
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to prevent escape of water from the
system and to retain water in the
manometer hoses when moved from
valve to valve.

When fitted on medium or high
temperature hot water systems, the
test points and attachments must be
suitable to withstand these conditions,
and the test point must additionally
be fitted with a mechanical back-up
seal.

With the foregoing in mind,
Maurice Binder, after months of
research designed the ‘Mechseal’ (3in)
pressure test point, which is accepted
by the PSA as fully meeting their
commissioning requirements to
HPHW.

This mechanically sealing pressure
test point ensures safe, leakproof
shut-off, with no needles to bend or
break and no plugs to penetrate or
leak.

Operation is by means of either
manometer or pressure gauge adap-
tor being screwed onto the test. point.

Both these have a primary seal
which is engaged prior to the main
flow being released, so that there is
no leakage past the threads. The
former embodies a non-return valve
cutting off backflow from the mano-
meter tube when disconnected.

At the same time a stainless trip
bar lifts the non-return ball whilst in
operation to avoid a hydraulic lock,
and re-seats as soon as one starts to
unscrew the manometer hose.

The test point and cap are in brass
(other metals can be supplied) and the
sealing medium is by way of a spring-
loaded stainless steel ball which seats
into a PTFE sleeve. )

A retained nylon dust-cap has been
designed which will be incorporated
on future production runs.

Also available, an extension piece,
for use where valves are lagged.

Raybin Fixtures, 41 Burlington
Road, New Malden, Surrey KT3 4LP.
Telephone: 01-942 7871.

New Range of

Commissioning Valves

Hattersley Newman Hender Ltd has
recently introduced a range of cast
iron and bronze commissioning valves
incorporating self-sealing test plugs to
facilitate regulation procedure by mass
flow measurement recommended by
the DoE Property Services Agency for
commissioning of heating and chilled
water systems,

Developed in close co-operation
with the DoE, Hattersley Newman

should be carried out without heat,

The new commissioning valve.

Hender commissioning valves incor-
porate all metal, self-sealing test plugs
which accommodate a new HNH
Probe suitable for 3/1s inch OD nylo
tube connection to a manometer, :J
whic

During commissioning,

"the HNH Probes are simply inserted
into the test plugs and the pressure
drop across the valve is indicated on
the manometer. Hattersley Newman
Hender provide reliable flow charts
to enable the designer to determine
the pressure drop signal across the
valve to give the required mass flow
of water and achieve optimum design
performance. :

This new commissioning now forms
an important part of the PSA Stan-
dard Specification (M and E) No 3
1974, and has considerable advantages
over former, inconsistent costly
methods.

HNH Commissioning valves are a
permanent part of the heating or
chilled water system, since both the
orifice valve complete with test plugs
and the associated double regulating
valve are also used for isolating
purposes.

They will be available in sizes half-
inch to two inches bronze orifice
valves, Fig CV332, and bronze double
regulating valves, Fig CV1332 and
two-inch to eight-inch cast iron orifice
valves, Fig CV4733 and cast iron
double regulating valves, Fig
CV4733DR.

Hattersley Newman Hender Lid,
Ormskirk, Lancs L39 2XG. Tel
Ormskirk 74281, Telex: 627571.

Identifying asbestos samples

Asbestos pollution monitoring to
ensure that the Asbestos Regulations
are met necessitates the use of a

microscope. Gallenkamp have avail-
able an instrument based on the
Olympus Series BH system microscope
which can be used both for counting
asbestos fibres collected on a . mem-
brane filter and for the identification
of different types of asbestos fibre,

The equipment for counting pur-
poses includes an Olympus BH
microscope with X40 phase contrast
objective and graticules as recom-
mended in the Asbestos Research
Council Technical Note No. 1. For
the identification of different types of
asbestos in a bulk sample the follow-
ing are supplied: an Olympus BH
microscope  with  30W  Kahler
illumination, rotating stage and
trinocular head, attachments for
dispersion staining and attachments
for polarisation with or without first
order red tint plate. A comprehensive
outfit both for identification and
counting using the same microscope
is also available.

Accessories include a closed-circuit
television system. This system is very
compact and facilitates viewing of
speciments during counting, as well
as allowing more than one person to
observe the sample at the same time.
It can also be used in conjunction
with a particle size analyser.

For further information or for a
demonstration, contact: 4. Gallen-
kamp & Co Lid, PO Box 290,
Christopher Streer, London EC2P.
2ER. Tel. 01-247 3211.

Electric Steam Generators

Medisco Equipment Limited, of
Windsor, Berkshire, has introduced a
range of compact electric steam
generators. which can supplement or
replace  expensive-to-run  central
steam generating plant.

Known as the Amsco ‘Powerpak’,
the new units are particularly suitable
for use with hospital sterilisers and
similar equipment where a steady
steam pressure for short periods is
required.

Eleven models are available,” the
smallest of which, the LBIL0, will
produce up to 34.5lbs/hour of steam
and the largest, the LBI180,
621 Ibs/hour. Operation is automatic,
steam pressure being pre-set, according
to requirements, and maintained at
between 15 and 100 psi and build-up
time to, say 80psi, is only seven to
ten minutes. The LB stcam generators
are on. of course, only when steam is
being used and this presents the
opportunity to economise both on
water and electricity.
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Although the generators are com-
paratively small and installation is
relatively simple, the design incorpor-
ates several features which are
worthy of mention. In order to
elimimate the possibility of deposits
building up over a period of time, the
tank and pipework is always empty
when the unit is not operating, an
automatic drain-down and flush
system being fitted. Furthermore, an
efficient fail-safe water ievel controller
and water pressure boost pump are
fitted which make the generators
vintually unaffected by mains water
pressure.

As an option, the larger models,
from LB20, can have the tank and
pipework in stainless steel.

For mobile applications, such as
cleaning operations, a wheeled ver-
sion of the LBI0 is offered.

The LB range of steam generators
is said to be considerably less expen-
sive than machines which are
currently available.

For use either in conjunction with
the steam generators on other suitable
supply, Medisco also offer a.steam gun
set which is supplied with a detergent
dispenser and which may be used with
a steam/water mixture or steam only.
These are complete with operator’s
gloves and a selection of nylon and
stainless steel brushes.

Informative literature containing
details and specifications of these
products is available from: Medisco
‘Equipment Limited, 52-54 Peascod

Street, Windsor, Berkshire. Tel
Windsor 67514.

Lightweight Personal Air
Sampler

Rotheroe and Mitchell have intro-

duced a new personal air sampler
designed to provide a compact light-
weight unit for monitoring airborne
pollution.

Weighing less than 11b, the C2000
can be hand-held, or used for appli-
cations which demand the air sample
to be taken close to an operator’s

breathing zone. To do this, the device-

fits unobtrusively in the pocket or
can be clipped to a belt or harness
and is available with an extension lead
and filter holder. This is attached to
the operator’s collar or lapel as close
to the mouth as is convenient.

A small sliding vane pump draws
air through the filter at a constant
rate, The motor speed is accurately
controlled electronically, and the flow
is’ set 'by an in-line restriction valve,
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adjustable over the range 0.5 litres/
min to 2 litres/min. The device incor-
porates a flow gauge that allows the
flow to be checked and reset as
required.

The C2000 is powered by nickel-
cadmium rechargeable cells which
give it a continuous operating time of
ten hours or more, thus easily cover-
ing the normal shift period. When the
batteries need re-charging, a LED on
the front flashes continuously. The
small charger, separately available,
plugs in to re-charge the unit in less
than 14 hours. Rotheroe and Mitchell
Ltd, Greenford, Middlesex.

Short Form Guide to
Electrical Range

Hellerman Electric — which now has
a catalogue of over 2,000 tools and
accessories for wire and cable
handling — has published a short form
guide to its product range.

Designed to provide electrical and
electronics engineers with an easy
reference to the many techniques of
conductor treatment, the guide is
supplied with a pecstage-paid number
coded reader enquiry card.

Called a Product Finder, it covers
all the key elements of the Hellerman
Electric product ranges for wire and
cable identification, marking, strip-
ping, heat shrinkable sieeves, moulded
shapes, securing, trunking and circuit

testing, backed by the tools for the

job.

Brief details of PCA — a recently
introduced solder iron resistant wire
— and a custom made cable design
and manufacturing service, are also
given,

Hellerman Electric, Garwick Road,
Crawley, West Sussex RHI0O 2RZ.
Tel. Crawley (0293) 28888. Telex:
87163.

ITT value miniaturisation

To combat ever-increasing costs, the
Systems Division of ITT Controls
embarked last year on a policy of
reducing size and weight in a number
of its major product ranges in a con-
certed effort to hold, and in many
cases, reduce prices to users. This
policy is beginning to pay off, and has
created new scope for the products
themselves, since miniaturisation has
made usage possible in situations
where the larger standard products
could not previously be considered.
The Company sees this as a major
breakthrough and is now introducing
a new range of Miniature Valves
having a selection of clip-on actuators.

‘This innovation gives heating and
ventilating  system  installers an
unprecedented flexibility in building
system installations because valves
can now be delivered either as com-
plete items (with appropriate actua-
tors) or as bodies only, for assembly
in the system, the actuators being
clipped on in a matter of seconds at
a suitable time prior to commission-
ing. An important further advantage,
from the supply point of view, is the
simplicity of changing a valve body
from Pneumatic to Electric, two
position, or alternatively reversible
actuator, or vice-versa. The valves
themselves are available as either two
or three way in sizes 10, 15 and 20mm
(4in, 4in and }in) with internal BSPP
threads or external UNF threads for
screwed connections and the bodies
are of bronze. The body wvariety
facilitates two-way normally closed,
two-way normally open and three-way
mixing applications.

The three main classifications are:
Type PKV Valve fitted with pneumatic
actuator with operating pressure (.2
to 1.0 bar (3 to 15 psig) in zone
applications for proportional control
of chilled water and hot water flow
through either induction or fan-coil
units.

Type EKV with electric two-position
actuator, having a spring return
action and optional manual operating
facility, and available with 24, 110 or
240V 50/60 HZ motors, for electric-
ally controlled zoning of chilled water
and hot water flow through either
induction units or fan-coil units.

Type ERKY with electric modulating
actuator having a reversible motor




British
Hospitals
Exhibition

Unigque centre
for wise hudget
| Spelllllng " GRAND HALL

BHE NOW BACK IN LONDON THE BEST OPPORTUNITY nlYMPIA mNnnN

1n 1978, the British Hospitals Exhibition returns o YOU HAVE: DON'T MISS IT
its ariginal venue -London. Sponsored by the Whatever area of purchasing is your concern- - )

Institute of Health Service Administrators, it whether you're in hospital administration une

promiscs to be the most comprehensive exhibition ) o0e ﬁwnugcmcm. ilvou are 4 dog

ever staged in Britin of materials, products and superintendent or a supplics ud

services essential to the eflicient running and vital interest to vou. U
maintenance of hospital services. Major 1o find out the L3
manulacturers of all these supplies. both leading,
well-known companies and smaller. specialist (irms
will be taking part. Established since 1958, the BHE
is the only event ol its kind held in Britain g
such provides hospital purchasers wild
apporunity,

Sponsored by the Institute of
Health Service Administrators

British
Hospitals
Exhibition

VISITOR OR EXHIBITOR?

Write.or phone now lor information
on the 1978 British Hospilals Exhibition:
Richard Mortimer or*Tip® Tipthorp,
Fuirs & Exhibitions Limiled
21 Park Square Easi, Regents Park,
London NWI4LH.

Tel: 01-935 8200.

Telex: 21879 Atlention Efanee London
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SERVICE ADTMINISTRATORS b <
To coirtcide with the BHE, the Instilute is holding b
its Annual Conflerence al Olympia Lhus giving
visitors un opporiunity W altend.

The conference programme, which will include W s .
leading speakers on various aspects of heulth service - 5 | )

organisalion und management, will be far-reaching NRARA,
in its examination of future trends in health service

management techniques and funding.

[M'you would like 1o receive further informaltion

please contuct Alice Dickson at the Institute ar . . o oo L. o
the address on the right, Organised by Fairs & Exhibitions Limiled (Member of the Kern Organisation Limited)}
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Anywhere—Anytime
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ELECTRIC WELDING Co.Lrn
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B T S For Reliable Repairs to:

’ . Boilers {incl. Retubing)
Pressure Vessels™
Iron and Steel castings

Mobile Plant for Site Work

l@lanufacturers of:—Tanks, Chimneys,
Bunkers, Air Trunking, etc.

: HEAD OFFICE and WORKS

) ' Dreadnough: Wharf, Thames Strest
Greenwich, London, SE10
01-858 2024/5
- .
ALSO AT

Glasgow - Newcastle - Leith - Liverpool

S

ELECTRIC WELDING CO. LTD.

Electric 'POWERPAK generates constant
pressure steam when and where you
want it — reliably — inexpensively —

MEDISCO EQUIPMENT LIMITED s2.5: reascon st winoson serestne 75 6) 67516 5 60755
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and available with 24, 110 or 240V
50/60 HZ motors, for modulating
control.

ITT Controls, Systems Division,
333 West Street, GLASGOW G35 8JE.
Tel 041-249 2191.

Bench Mounted Lamina
Downflow Work Station

Pathfinder (Environmental) 1974 Ltd.,
Solent Road, Havant, Hants, critical
atmosphere contamination specialists,
recently introduced the new R133/6V
range of bench-mounted lamina down-
flow work stations.

Designed to meet US Federal
Standard 209B, Class 100, or better
(less than 100 particles of 0.5 micron
or larger per cubic foot of air),
"RI133/6V is a low cost packaged unit
which allows operator freedom
normally associated with equipment of
much greater cost. Featuring easy
operator access and top mounted,
high efficiency filters, R133/6V has
air flow of 90ft/min (0.45m/sec) and
is fully recirculating with 109 front
air make-up. The fully balanced,
maintenance free fan system has
been specially designed to ensure
.minimum vibration and a low sound
level in the region of 60dB (A scale)
at 1 metre.

Operating from a single phase

220/240V, 50Hz electrical supply,
R133/6V is housed in a sound and
vibration = absorbing,  waterproof

Trespa board casing, laminated with
white, red and grey melamine, the
largest unit in the range measuring

The Pathfinder work station.

O
e

P'L‘Jdi.,

Above: ERKV valves assembled and stripped, and (right), a PKV valve with

pneumatic actuator.

1200mm high by 1924mm wide by
903mm deep. The work surface is
perforated stainless steel and side
screens are of clear perspex. Optional
extras include 15 watt, U/V bacterical
tube and fittings, stainless steel drip

tray below the work surface, remov--
able front panel, tubular base assembly
and air flow meter.

Pathfinder
Solemt Road, Havant,
08012 3661 /4.

(Environmental) Lid,
Hants. Tel.
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Classified Advertisements

APPOINTMENTS AND SITUATIONS VACANT -

GWYNEDD HEALTH AUTHORITY
Area Works Department, Caernarfon

AREA ENGINEER

Applications are invited for the above new post. _
Gwnedd is a single-district Health Authority, where a
District General Hospital of 520 beds is under
construction, Salary scale: £6,405 (x 5) - £7,716 plus
£291 plus second supplement.

Applicants must be Corporate Members of one of the
Institutions of Civil Mechanical, Electrical or Electronic
and Radio Engineers. They should have sound
knowledge of engineering design and construction,
prefarably in a large undertaking concerned with
construction, operation and maintenance of
sophisticated engineering plant, equipment and services
in a health or social services context; also a good
working knowledge of engineering techniques and
standards. Detailed mechanical and electrical
knowledge over part of this field is desirable.
Applicants must have acceptable managerial experience.

The Area Works Officer, Mr, A. Hardy, will be pleased
to answer enquiries, and may be contacted at the Area
Works Department, Bodfan, Eryri Hospita!, Casrnarfon,
Gwynedd. Tel. Caernarfon 4668,

Application form and further information is available
from: Area Personnel Officer, Gwynedd Health
Authority, Coed Mawr, Bangor, Gwynedd LL57 4TP.
Tel. Bangor 51551, ext. 277.

Closing date: February 20, 1978,

TAYSIDE HEALTH BOARD
Dundee Dlistrict)

SECTOR ENGINEER

Following the promotion of
our present Sector Engineer,
we are looking for a suitably
qualified engineer to join the
District Englneenn%‘ Service.
Applicants should have com-
pleted an electrical or machani-
cal engineering apprenticeship.
and hold an HNC in Mechanical
or Electrical Enginaering, with
endorsements of other approved
ualifications.

?ha salary scale is £4,371 p.e..
rising by annual increments to
£5,2€2 p.a., plus £499 p.a.
Phase | and Il supplemants.
New entrants 1o the National
Health Service would enter the
scale at the minimum. Whitley
Council conditions of service
apply.

Application torms, Job descrip-
tions and further particulars
may be obizined trom the Dis-
trict Personnsi artment, 15
Dudhope Terrace, Dundee DD3
6HH (telephone Dundes 21953,
ext. 261). In ngly gluu guois
reference SB/B5. Closing date
for recelpt of complated forms
is February 20th, 1978,

Kensington and Chelsea and
Westiminster Area Health
Authority (Teaching)
North East District (Teaching)

HOSPITAL
ENGINEER

required
at the Middiesex Hospltal

Applicants should hava experi-
ence in mechanical and elec-
trical engineering and proven
managerial ability. Duties will
include the implementation of
a planned preventiva mainten-
ance system and the manage-
ment of a large direct labour
force of engineering and build-
ing disciplines.

Applicants should possess a
higher national certificate in
mechanical or electrical engin-
eering.

Salary: £4,662-£5,197 inclusive
of all allowances.

Requests for application forms
should be made in writing lo:
Mr. H. €. Stanley, ARICS,
Distrlet  Building car, The
Middiesex Hospital, Mortimer
Street, London WIN BAA. Tel.
01-836 8333, ext. 7566.

WILLIAM HOLDER AND PARTNERS

Consulting Engineers

Witliam Holder and Partners are London-based Consulting Engin-
@ors. Dua to the continued growth of their Engineering Managemant
consulling division vacancies have arigsen as follows:

Senior Engineer

{Management, Opsration and Maintenance)
Salary up to £7,000 p.a.

A Senior Mechanical/Electrical Engineer (M/F}, preferably Char-
tered, is raquired with experience in the oreration and maintenance
of hospilal and similar _engineering building services. The pre-
forred age is between 30-35 years, The appointment will involve
functicns within the division of the practice involved in Engineering
Management, Plant Operations and Maintenance Consultancy,

Senior Assistant Engineer

{Planned Maintenance Systems)
Salary: £4,200 to £5,000 p.a. (negotiable)

These posilions offer excellent prospecta for Engineers {M/F) to
work on a variely of projects involving development and implemen-
tation of Planned Maintenance Systems. Experience is necessary
in management of maintenance in hospital or industrial building
services. Knowledge of work measurement technFl_?ues would be an
advantage. Age 25-30. Qualifications — HNC, C or equivalent.

Please apply for both appointments ‘to: D. G. Potter,
William Holder and Partners, 81 Bilackfriars Road,
London SE1 8HA. Telephone: 01-928 9351.

BIRMINGHAM AREA HEALTH
AUTHORITY (TEACHING)

ASSISTANT
AREA ENGINEERS

Salary: £4,870 - £5,761

Applicalions are invited for two
third-in-ling posts within  the
Area Works Department.

The perscns appointed  wifl
as3sist the Area  Engineer
throughout the whole range of
his duties, covering all engin-
eering aspects in the general
field -of maintenance, operation
of plant, energy management
and capital works. One post
will be primarily concerned
with the execution of capital
works.

Applicants should have a good
knowledge of engineering work
to Health Sarvice buildings
together  with  demonstrated
managerial ability and be eble
to work effectively with col-
leagues in and outside their
own discipline.

Applicants should be qualified
in accordance with PTB par.
2531,

Further information on the posts-

may be obtained from Mr.
D. W. Hill, Area Engineer,
telephone 021-235 3719,
Application forms and fob des-
cription available from the Area
Personne! Officer, Birmingham
Area Health Authority (Teach-
ing), Alpha Tower, Suffolk
Street, Q ay, Birmingham
B1 1TP, telephons 021-235
4T86. Closing date: 24th Feb-
ruary, 1978.

KING EDWARD VH HOSPITAL
Midhurst, West Sussex

Resident Engineer

Applications are invited for this
post which will become vacant
shortly on the retirement of the
prasent holder. The successful
candidate will be responsible
for the maintenance and effi-
cient operation of engineering
services, buildings and fire pro-
tection throughout the Hospital
and essociated buildings. Appli-
canis should have a sound
knowledge and experience of
automatic oil-fired steam boil-
ers, operating theatres and
laundry equipment, including
air conditioning plants, lifts and
water pumping services, They
should have served an engin-
eering apprenticeship and held
a recognised certificate or
diploma in engineering. Appli-
cants should also have had
administrative experience and
ba capable of managing an
Enginesring Staff of 20, main-
taining a 24-hour service,

The salary will be based on the
scale £4,338 1o £4,780, plus
£200 per annum “*On Call"
Duty Allowance. Am unfurnished
house is avsilable, A contribu-
tory pension scheme is in oper-
ation and NHS superannuation
banefils are transferable,

Application forms and a job
deseription can be oblained
from the Hospltal Secretary.
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MIDDLE EAST OPPORTUNITY — SAUDI ARABIA

CHIEF ENGINEER

This position exists in a newly-constructed hospital
complax. .

The ideal applicant will have an Engineering degree,
and experience In planning and supervising maintenance
of all equipment and utilitlas. He or she will also advise
on new and replacemant equipment, and installation of
same. :

Salary circa £15,000 p.a. tax-free, plus free accommo-
dation, 30 days’ annual leave paid to UK, and other
usual benefits.

. For further details, please ring Overseas Recruitment

Services on 01-439 9481, or write to us at 37 Golden
Square, London WTR 4AL.

ST. DAVID'S HOSPITAL
Hospital Engineer

The successful applicant will be directly responsible to
the Sactor Engineer for the engineering services at this
hospital.

The minimum requisite qualifications for this post
include: applicants should possess an appropriate HNC
or City and Guilds.

Salary scale; £3,351 - £3,942 plus supplements.

Assistant Hospital Engineer

Applicants must have served an apprenticeshlp in
Mechanical or Electrical Engineering and possess an
Ordinary National Certificate in Engineering or an
aquivalent qualification as in PTEB 261.

Salary scale: £3,063 to £3,507 per annum, plus sup-
plemants.

Job descriptions and application forms from:

P. A. H. Grey, R.1.B.A., Area Works Officer, Area Works
Doparément. University Hospitel of Wales, Heath Park,
Cardiff.

Closing date: February 17, 1978.

ASSISTANT
HOSPITAL
ENGINEER

required at King Gecorge Hospital, to assist the
Hospital Englneer in the operatlon and mainten-
ance of the enginesring services at King George
Hosplital, lliford Maternity Hospital and varlous
clinica.

He/she should have completed an apprenticeship
in mechanical or alectronical engineering or have
otharwise acquired a thorough practical and ap-
propriate training and should hold an ONC In
Engineering or alternative quatifications.

Salary: £3.893 pa rising to £4,359 pa (inclusive
of London Woelghting and supplements).

Application forms from Personnel Department,
King QGeorge Hospital. Newbury Park, |iford,
Easex. Telephone: 01-518 1702.

=T East Rodirig

Oxfordshire/EETome

HOSPITAL
- ENGINEER

£3,615-£4,140 plus Phases | and I, plus
£183 responsibility allowance and bonus

for the Radcliffa Infirmary, Oxford, 570 acute beds,
taaching hospltal. Minimum quatification HNC or
HND. Mechanical or electrical engineering with
endorsaments in Industrial organisation and
Management or acceptable equivalent qualifications
and have served a formal apprenticeship in aither
mechanical or electrical engineering. Sound
_-experience in all aspects of maintenance and
operation of mechanical and electrical services
together with management ability are essential.

Application form and job description from the
Staffing Section, Manor House, off Headley Way,
Headington, Oxford. Tel. Oxford (08B65) 67671,
ext. 45,

Closing date: 28th February, 1978,

A COMPLETE MAP MAKING

SERVICE AND
MAINS/CABLE SURVEY

Gas LeakageWater Leakage Water
Wastage, Pig Location, Sewer
Surveys, Cartagraphic Tracings.
Extension Drawings, Network
Analysis

T

SPECIAL
SERVICES LTD

74 Station Rd, Hatlield, Doncaster,

L ON7 60L.%el. Doncaster

(0302) 841765

Mth District AEORRIOG] b WALTHAM FORIS T Ar




another first from Polymark

the Trans-ef

. BATCH CONTINUOUS WASHER

iy
Nt
Excellent
washing action —
achieve'p by unique.
inner drum design.
Optimum loading
ratio (1:30)
Qutputrates from 600 to
1750 kg'dry-work per hour.

No-:c;mpromlse unit
constructions principle —
easily extensible with individual
units.

Little maintenance required.

Rellable transfer system
from unlit to unit. y

Arranged to allow constant
supervision and checking of
the entire \washing process.
Measuring temperatures, taking samples,
supplying power, adding washing agents
and auxiliary agents - all possible with the
Trans-ef dual drum at any point, atany
time, without any complication.

Trans«of— . '

maximum degree of automation,
positive separation of batches,
flexible programming to suiteach
application (even variable during
washing), adaptable to any loading
or unloading system.

Trans-ef —

incorporating alf the advantages of
today's laundry technology — atop
class product at arealistic price.

Supplied in seétions —
trouble-free delivery and installation
inanylaundry. % .

Trans-ef — LN

The first machina witkout bearings
for the Innerdrum.

Extremely economical water
consumption —thanks to the well
known EF Contra-Flow Process.

Meoting ail hygiene:
regulations. .o
Suitable for Installation idto
across infection barrier, ;

4

POLYMARK LT"D., Jeddo Read, London W12 9EE. Tel: 01-743 1001. Telex: 267504




