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Institute News 
34th Annual Conference. 
Royal Hotel, Cardiff, April 26-28,1978 

The Conference Wednesday, April 26 
is the 34th Annual Conference of the 10.15 a,m, OFFICIAL OPENING by 
Institute and will be held at the THE RIGHT HONOURABLE THE LORD MAYOR OF 
Royal Hoiel, Cardiff. CARDIFF, COUNCILLOR DAVID PURNELL 

The contributions being made by Introduced by 
the Department of Health and Social J. R. HARRISON, Esq, CBE: CEng (Fellow) 
Security and the Welsh Health Tech- President, The Institute of Hospital Engineering 
niml Services Organisation are noted 
with appreciation by the Institute. 10.30a.m. 'SOME APPLICATIONS OF NUCLEUS SOLUTIONS' 

Speakers: P. JAMES, FRIBA, DipArch 
Conference Regisiration E. A. DALEY, RIBA 
Application forms have been sent to Hospital Design Partnership 
members, and are available from the P. A. TYLER, FINucE, FIHospE 
Secretary of the Institute. M. ASHRAE, MRSH 

VISITORS from other societies and Ausien Associates 
organisations, and from the hospital Chairman: D. P. PICKUP, BSc(Eng), CEng, FICE. 
service, are welcome to attend any FlMunE, AMBIM, FIHE, 

session of the Conference. Director of Works, 

Pavmenf of exoenses - Hosoiral Welsh Health Technical Services Organisation 

Service. 
In accordance with the authority 

given in Circular HM (54) 55, officers 
may he granted special leave with pay 
to attend conferences on work with 
which they are concerned. Travelling 
and subsisience allowances at the 
usual rates may be paid to officers, 
provided that a p p r o ~ l  to anend has 
been obtained from the Employing 
Authority. 

Conference Dinner Dance 
wil l  be held at the Royal Hotel, 
Cardiff, on the evening of Thunday, 
April 27, 1978. 

Ladies' Programme 
A special Ladies' Programme has 

2.30 p.m. 'A REVIEW OF STERILISATION TECHNOLOGY AND 
DEVELOPMENTS 
Speaker: S. A. GIBBONS, BA, CEng. MIMechE, MCIBS, 

Trent Re@nal Health Aull~orfty 
Chairman: R. BAKER, BPharm. BSc@con). FPS, MBIM. 

Superintendent Inspector of Medicines Inspectorate, 
Depdrtment of Health and Social Securiiy 

Evening CIVIC RECEPTION 

Thursday, April 27 
10.00 a.m. THE RATIONAL USE OF ENERGY 

Speaker: R. MANSER, BSc(Eng)(Hom), CEng. MIMechE. 
FlEE. PP1 HosvE. 
~a i s t ' an t  Chief Engineer, 
Decartment of Health and Social Security 

'DEVELOPMENT AND USE OF ENERGY AUDIT FOR 
HEALTH SERVICE BUILDINGS' 
Sneakers: E BRETHERTON. CEne. MlMechE. MCIBS. -. ~- -~ . U , - -  ~~ . 

been arranged, as shown below. An Assistant Re&nal Engineer 
introductory meeting will be held in R. A. BRTGGS. BSc. .-. --. - - ~ .  
the ,Royal .Hotel on ihe first morning Main Grade Engineer 
of the Conference. Chairman: J. CONSTABLE, CBE. 

Regional Works Officer. 
Hotel Ammmodatioa West Midlands Regional Health Authority 
Special arangemelrts, and terms, have 
been agreed the confexnfe 2 pm. Discussion on 'ENERGY AUDIT 
~ ~ t e l  in to accommodation 2.30p.m. 'CONSERVATION THROUGH SITE GENERATION' 
fpr delegates and wives. For details 'A CONCEPT' 
see Conference Application Form. Speaker: R. G. KENSElT, CEng. MIMechE. MCIBS. 

MM. FMospE. AMBIM, 
Tickets b t a n t  Chief Engineer 
for the Conference and the Confer- 'OPERATION EXPERIENCE' 
ence Dinner Dance, and registration Speaker: D. GRIFFITHS. BA. CEng, MIMechE,,MMaspE, 
for accommodation at the Royal Main Grade Engineer 
Hotel, should be obtained by applica- Chaiman: E. A. JOHNSON. CEng. MIEE, FMospE, 
tion on forms available from The CMef Engineer 
Sectztary, The Institute of Haspid Wekh Health Technical Servics Organisation 
Engineering. 20 Landport Terrace, 7.30 pm.  
Soulbssa, P01  ZRG. for 8 pm. CONFERENCE DINNER DANCe 
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Friday, April 28 
10.30 am.  'NOISE CONTROL IN HEALTH BUILDINGS' 

Speaker: T. WAGSTAFF, MSc. BSf(Eng). CEng, MIMechE, 
EIHospE, MIoA, 
Princiwl AwusLics Engincu, 
Depwlment of Health and Social Saurity 

Chairman: T. A. NTCHOLLS, BSc(Eng), CEng, MBE,  
HonMIHospE, 
Chief Engineer. 
Department of Health and Social Security 

12.15 pm. CONFERENCE CLOSURE by 
1. R. HARRISON, CBE, CEng(FeUow), 
President, 
The Institute of Hospital Engineering 

Retired Members - 
Annual Conference 
Retired Members arc reminded that 
to encourage their anendance at the 
Annual Conference, Council has 
agreed that they be charged a purely 
nominal Conference regishation Fee 
of £5. 

Needless to say, accommodation 
charges are entirely separate and are 
a matter for the individual. 

Ladies' Programme 
Wednesday, April 26 
9.30a.m. Introductory meeting to the Ladies' mogramme 

(in the Royal Hotel, Cardi5) 
10.00 am.  Coach departs 
10.30 am. Visit CREIGAU POmERY 
11.00 am.  Scenic trip 
12.30 pm. Lunch at VALLEY HOTEL, BAVERSTOCK HEADS 
2.00 p.m. Coach departs for Scenic trip via BRECON BEACONS 
2.45 pm. Afternoon tea at MOUNTAINS HOTEL 
3.15 pm.  Coach departs 
4.30 pm. Am've Royal Hotel, Card8 

Thursday, April 27 
9.45 pm. Coach departs 

10.00 a m .  Conducted Tour of CARDIFF CASTLE 
ll.OOa.m. Coach departs 
11.15 a.m. Visit LLANDAFF CATHEDRAL 
l2 Noon Coach departs 
12.15 pm. Lunch at PLYMOUTH ARMS. ST. FAGANS 
1.45 pm. Coach departs 
2 00 0.m. Visit to WELSH FOLK MUSEUM. ST. FAGANS 

(Afternoon tea will he wailable it the Museum) 
3.30 pm. Coach departs 
4.00 pm. Amve Royal Hotel. 

NB Those Ladies who prefer thk a f t m  to be h may be 
transported to the Royal Hdtel. Wi, immediately after lunch 

-, - 
10.OOa.m. CoBee. Royal Hotcl, Card8 

MORNTNG FREE FOR SHOPPING AND SIGHTSEEING 
IN CARDIFF 

12.15 pm. CONFERENCE CLOSURE 

'As you were' - Registration with the 
Engineers' Registration Board - 
Subsequent to the note published at the foot of page 4 of the Decemher 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 simpmed pro-. 
cedure for re-registration baxd upon a redesigned registration card which 
would have continuing validity. 

However, the redesigned 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 unW the new registration cards 
we issued by the Board. 

In case of speci15c need, confirmation of valid registration can be obtained 
from the sponsoring Institute'. 

'New Year's' Honours List 
Congratulations to R. Duncan, 
M1HospE. 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 
Viat to Loogannet Power Station: 

Thursday, February 23. 
Annual General Meeting: April 27, 

GGHB; 
May 25, Reserved for papers by 
branch members (subject to he 
notified), GGHB. 

AU sessions wiU be held in the 
Conference Room of the Greater 
Glasgow Health Buwd Offices, 351 
Sauchiehall Street. Glasgow. wm- 
mencing at 7.30 p.6. ~ n 6  is by the 
the Holland Sweet 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 
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Elections to Council, 1978 ' 5th International Congress - 
These will be held in accordance with the appropriate Articles of Association. of Hospital Engineering 

At the Annual Genewl Meeting to be held on A p d  28, 1978, the f o l l d g  
Members of Council will retire, by way of normal roktion (in accordance Lisbon, Portugal 
with Articles 81 and 82). 
R. G. FREESTONE Area Member - East Anelia and East Midland3 ~~~ - 

P. JACKSON Area Member - Wales 
D. H. MELLOWS Area Member - North West 
B. A. HERMON General Member 
K. W. WlLSON Nominated' Member 

Only B. A. HERMON is eligible for re-eleotion in his respective category. 
To Comply with the relevant Article, actual Ballot Papers are being sent 

only to paid-up Corporate Members. 

May 28 -June 2,1978 
The Congress is being held at the 
Gulbenkian Foundation in Lisbon, 
(Fundaqao Calouste Gulbenkian, 
Avenida de Bema - Lisbm l), while 
the registration of paflicipants and 
the official reception are to be held 
at the Hotel Sheraton. The pro- 
gramme is given below: 

List of Council Nominees Nominated as 
B. A. Hermon, CEng, MICE, FIMechE, FCIBS, FlHospE General Member 
Regional Works Officer, 
South West Thames Regional Health Authority 
Member of Council 1967-77 
Member of Buwry Comminee 1977 
Member of Education Committee 1968-1977 

(Chairman 1974-77) 
Member of Finance & General Purposes Committee 1972-77 
Member of International Affairs Committee 1975-77 

' (Chairman 1975-77) 
Member of Publications Committee 1967-74 

(Chairman 1971-74) 
Member of Publications Committee 1971-74 

S. RatMe,  CEng. MICE, MIMechE, FIHospE Nominated Member 
Assistant Chief Engineer, 
Depamnent of Health and Social Security 

The Institute of Hospital Engineering One-Day Symposium 
'Making the best use of the NHS Estate' 

to be held d The Institution of Ekctdfal Engineers, 2 Savoy Place, 
Victcwia Embankment, London, w Wedoerday, March 15,1978 

The recent economy drive in the National Health Service has highlighted the 
need to conserve energy, materials and labour and to make the best use of 
existing capital assets. The reshaints on capital call for a change in emphasis 
on the overall pattern of projects. A reduction in the amount of new 
construction couM be acmmpanied by an increase in upgrading and &an% 
of use. The Department of Heaith and Social Security is examining, with the 
Health Authorities, this aspect of Estate Management. 

Programme 
CHAIRMAN: T. NICHOLLS Esq: BSc(Eng), CEng, WEE,  HonMIHospE 

Chief Engineer, Department of Health and Social Security 
with SPEAKERS from the Works Divkion, DHSS. 

10.00 Assembly and Coffee 
10.30 'WHAT IS ESTATE MANAGEMENT?' 

An attemDt to define the content of estate mananement and to discuss 
the information required by the estate manager 

- 
11.30 'MATCHING THE EXISTING BUILDING STOCK TO CHANG- 

ING NEED' 
Relating the service need to the existing building and knd stock, and 
innovat& and adapting wherever &ble, with examples. 

13.00 B& for lunch 
14.15 'COST INCENTIVES AND CONSTRAINTS' 

Exemining the cost implications of using existing building stock. 
15.00 OPEN FORUM 
16.00 CLOSE 
Tickets, inclusive of lunch, cost £10, and are a d a b k  from the Secretary. 
The Inslituk of Hmpital Engineering, 20 Landport Terrace, Southsa. 
Hisnpiltke. P01  ZRG 

- 

Attendance 
Copies of the Official Registration 
Form and the booking form for 
hotel accommodation, for official 
visits and for post-Congress tours are 
reproduced on pages 68. They 
should be sent, with the due remit- 
tance, to the organisers a t  the 
address on page 5. Note that there 
are considerable reductions for early 
registration, especially before March 
1, and before May 1. Before booking 
hotel accommodation direct, members 
should a190 consider the package 
facilities to be offered by Thomas 
Cook Ltd.. as mentioned bebw in the 
paragraph Travel & Accommodation. 

Travel and Accommodation 
As the arrangements offered by the 
Congren organisers do not include a 
travel and hotel package, enquiries 
have been made in the UK through 
Thomas Cook, who are prepared to 
arrange a fixed price package p v i d -  
ing the numbers are sufficient. Anyone 
interested in this arrangement should 
mntact Thomas Cook directly, at the 
following address: - 

Mr. P. Burton, 
Thomas Cook Lid, 
Operations Controller, 
Group Travel Service, 
Thorpe wood, 
Peterborough PE3 6SB 
0733-50 2594 

Ask for Mr. Burton and refer to 
Institute of Hospital Engineering book- 
ing for IFHE Congress in Lisbon. 

Congress Dinner 
It will be seen that the cost of 
the Congress Dinner t o  be held at  
Casino.-Estoril is to be fixed later. 
This may cause intending delestes to 
be reluctant to commit themselves to 
a booking. We have been advked by 
the Congress organisen that the cost 
of the dinner will be very reasonable, 
and because the venue has a cawcity 
limit, preference will be given to those 
making early bookings. 
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Programme 
Sundav. Mav 28 ., . 
ReastraUon of pJruclpantP nr Hotel Sheraton 
Meeting of IFIIE Council 

Monday, May 29 
Registration of Participants at Fundawo Gulbenkian 

(Metro: S A 0  SEBASTIAO; PALHAVA) 
morning: Official opening of Congres 

Coffee and refreshments. Informal contacts 
ahternoon: Conference sessions - Subject 1: HOSPITAL 

PLANNING AND PROGRAMMING 
Coffee 
Discussions 

evening: Reception a t  Hotel Sheraton 

Tuesday, May 30 
morning: Conference sessions - Subject 2: MODERN 

HOSPITAL CONSTRUCTION 
Coffee 
Discussions 

afternoon: Conference sessions - Subject 3: INDUSTRY 
AND HOSPITAL EQUIPMENT 
Coffee 
Discussions 

Wednesday, May 31 
Organised visits to hospiltals 

Group I -Lisbon (afternoon) 
Group 2 - Alcoitao (visiting Estoril, Cascais, 
Sintm) (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 will 
pay extra f o r  travel 

Thursdav. June 1 ~ ~ -. 
morning Conference sesions - 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 

 riba ay, June 2 
morning: Conference s s i o n s  - Subject 6: HOSPITAL 

MAINTENANCE 
Coffee 
Discussions 

ahernuon: Conference sessions - Subject 7: HOSPITAL 
ENGINEERS INSIDE THE HOSPITAL. 
HOSPITAL ENGINEER TRAINING ~~ ~- ~ - 

Discussions 
Farewell. Coffee 
Closure of Congress 

Snhuday, June 3 
Social activities to be arranged 

Social Programme 
Sunday, May 28 

Regislration a t  Hotel Shenaiton 

Monday, May 29 
10.00-12.30: Official opening of Congrcrs. 
Coffee. Informal contacts 
19.00: Reception a t  Hotel Sheraton 

Tuesday, May 30 
morning: City Touring 

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

Thursday, June 1 
morning: Visit t o  'Three Castles' 

21.00: Dinner a t  Casino Estoril 

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

Organisers 
COMISSAO ORGANIZADORA DO 5.' CONGRESS0 
Associapo Pofluguesa de Engineering Hospitalar 
AV. Mieuel Bombarda. 133. 5.O-B 

LISBOA - I 
PORTUGAL 

Site of Congress 
Fundaao  ~a lous te  Gulbenkian 
Avenida de Berna - LISBOA - 1 
(Bus - Lines n." 16-26-30-56) 
(Metro - S A 0  SEBASTIAO; PALHAVA) 

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

Tourism and Hotel Accommodation 
EUROPEIA, Agencia Turistica, Lda. (l) 

Avenida da Liberdade. n." 231 
Telef. 53 61 21 
(Metro - ROTUNDA) 

LISBOA - 2 
PORTUGAL 

Bank 
Banu, Nacional Ultramarino (1) 

Avenida Duque de Avila, 2-A 
LISBOA - 1 

(Metro - SALDANHA) PORTUGAL 

Official Carrier 
TAP - Trans~ortes ABreos Porturmeses 
P r a p  ~ a r q u &  de Pombal, 3-A 

- 
Telef. 57 50 20 
(Metro - ROTUNDA) 
(1) Also a t  site of Congress 

LISBOA - 1 
PORTUGAL 

Further Information 
Anyone requiring further information about the Congress 
arrangements should write to or  tele~hone: Mr. K. W. 
~ s h t o i ,  3 Fernwood Road, Sutton ~bldfield, West Mid- 
lands B73 5BG. 021-704 5191. 
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S? CONGRESS0 INTERNACIONAL DE ENGINEERING HOSPITALAR !::iyd; ;?:;j, $'7z;;y 1' 
do 

I P1.a.n r d m  th. Up ropy 8% W. .S pmibla 

5!h INTtRNATlONAL CONGRESS OF HOSPITAL ENGINERING ba'~n'1*'or'h~ol'~M"ch"7810: 
Prih m1.w,.. c, origin.1 d i s  mmi.l.m,,l .l 
*rant 1. l Mam 1978 i :  

5"VONCRES INTERNATIONAL D'INGENIERIE HOSPlTALlERE U I 
Boletim de inscri5Ee . Registration form Bulletin d'inscription 

iFavor prcencher em mailjrcularl iPlearc use block cspilelrl (Prier= d'ecrire cn msjurculcrl I 
Nomr (Name; N o m J i  ... .... -.- 

Prmomrs (lbrandmrs; Prinorns); W .......... 

Endcrrro (Address; Adrrrsr) 

CidodrlPoir (Tou,n/Counlry; Vih/PoysJ  

S O C I A L  P R O G R A M M E  
Acompanhanles lAccompanying persons; Accompagoanlsl 

.... ........... Nomrr (Norms; NomsJ. . . . . . . . .  

. . .  . Pn"o,ars iibrmo"*r; P"j,,oms) ( 
......... ................... .- .... ......................... - 

L i n p a  przfwtdo [Prr/rrrrd iangwgr; Lsngur choirirJ: 

P o m p i s  / P o r l u ~ s / P o r l u g a i r j .  . . . . . . .  Inglir (Englirh/Ang/nis). . . . . . . .  G 
Froncfs (Frr~hIFr.npir1 . . . . . . . . . . .  0 O d m  (Olh,~; A I W  .- .................................... 

Desejo i n s~rm~r -me  pm. o jan/cw-donpnlt (no Casino [sloril) rm i dr Junho 78. . . . . . . . . . . . . . . . . .  C. 
( I  mill allrnd I Iu  dikr-donre (Casino Esloril) an Jvmr r, 78/fzporliciprr& m u  dimrrdonronr (Coslno fsloril) du I Jvirr 7.9) 
Prrp  a indisar oporlun.rmmlr/Prirz 10 br indimled IalrrjPrir 1 indiprr  ulliri~urrmml 

Junlo o mru rkgurlordrm drpogammlo no ualor lololpogdurld ordrm dr: COMISSAO OR6ANIZAOORA 00 5 . q  CONGRE8aO 
I mrlosr my rkqur/monty ordrr far rhr lold m ~ u n l  modrp@yab/r 10. . .  COY l88iO O n e ~ r l i r D O ~ ~  00 5.. cONCRE8aO 
Jr joins rrmn rhiqur/~srmdol6our 10 sommr loldr, d I'ordrdr. . . . . . .  COMISSAO OROANIZAOORA D O  5.. CONORE880 

nows (noms): EUROPEIA, Agbncla Tlristiu, LQ. - A,..,~J. J. L~L..J.J.. 231 L;.L~O-? - PORTUGAI. 

BANCO (BANK; BANQUE): Mllm HAClOWll ULTRUARlllO - AV. D.,.. d. A&, 2.A Lisboo-l - PORTUGAI. 

OFFlClAl CARRIER: TIP-TrInt~orln ~ ~ 1 6 0 1  Porlup8$88- P..,. M..,.,, d. Pomb.l. 3.A Li,boo-l I PORTUGAL 

Coagrtnlths (Ptrtkipaatt) 
lcompinlantts Oceanpanling ' 

persons; Accompagoaots) 

SITE OF C O N G R E S S :  FUNDACAO C A L O U S T E  G U L B E N K I A N  - LISBOA 

uss n o  - &C. 48cocm 

usr so - ~ S C .  2moua 
us S KO - esc. smum 
usr 70 - ~ S C .  m r m  

"ss m, - Esc. m m  1 
uss .W - EX. m m  I 
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5.' WWGRESSO INTERIAf lONB DE E1161WEERII6 HMPITALAR 
5th. I I T E R H A T I O W A L  CONGRESS OF HOSPITAL EWGIWEERIIG 

VIAGENS - TRAVEL 
VOYAGES 

5101s COHGRES I W T E R W A T I O H A L  O'IHGEWIERIE HOSPlTALlERE I 
L l S 8 0 A - 28 MA10 - 2 JUNHO, 1978 

L I S B O N  - 28 M A Y  - 2 JUNE. 1978 

LISBONNE - 28 M A 1  - 2 J U I N .  I978 

TURISMO E HOTEIS TOURISM A N D  HOTELS TOURISME ET HOTELS 

Bolelim de  Reserva Booking Form Builelin de Reservation I 
Nnnle ( R a w  X O I ~ ) :  ........................................................................................................................... . . . . .  

EUROPEIA AGLNCIA TURISTICA, LDb. 
Avcnida da Literdad!. 2311235 

LISBOA-2 PORTUGAL 

- 

I)-Trans(eres/Trsns(ers: Transferts TOTAL 
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Ill)-Excursaes com Visits a Hospitais/Excursions with Visit to Hospitals/Excursions avec Visite des Hopitsux 

--A.. FEIRAI WEDNESDAY; MLRCREDI 

Grupo/Group/Groupe I-LlSBOh-Hospital Geral: General Hospital; Hbpital General-(d. terdelslterno~nla~rer-midi) 

--persoas (personJpersonnes) - Gratis 

Grupo lGroup lGroupe  2-ALCOITAO-Horpital de Medicins Firica e Reabilitasso; Phyr. Medic, and Rehabilitation Hospital, 
H a p d  d r  Medicine Physique et Rehabilitation-(dia inteirollull dayljour cornp1et)-corn alrnogo/lunch included,'avec dejeuner 

--pe,soas (psnonrlpersonncr) x US1 10.50-Esc.: A 2 0 1 0 0  

Grupo iGroup lGroupe  3-EVORA-Horpiral Dirtrital; Dtrtric, Horpiial: Hbpiial de District-(dia i n t~ im l iu l l  day/jour cornpletj 
(corn alrnosollunch includedlarec dejevnerj 

perroar  (perronslperronnes) x US$ 14.00-Erc.: 5 6 0 5 0 0  

Grupo/Group/Groupe 4 -COIMBRA-Hospital PediAlrico; Paediatr<c Hospital; Hbpital der Enfants 
FlGUElRA DA FOZ-Horpilal Dirtrilal: District Hor~ i l a l ;  Ilbpilal de Dirtric! 

dia inteiro/lull dayl jow cornplet-(corn alrnow e lanche; with lunch and tea: uvec dejeune. et the) 

-ersoar (perronr/perronncr) X US$ l 0  7 5 -  EIC 7 5 0 1 0 0  

Grupo;Group:Groupc 5 -  PORTO- llorpital Priquibtrico; Psychiatric I1o:pi:al; l lbpital de Prychiatrie 
-dc avi5o'byplanelen avian lnia inteiro corn alrnocoiiuil day with lunch/jour cornplel avec d.jeune,l 

perroar  (perronJperronnes) x US$ 57.50-Ex.: 2 .300$00 

Nomes dos participantes1Names of participants/Norns des participants 

Total a pagar1Total to be Paid:Total a Payer 
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Committee of Enquiry 
into the 
Engineering Profession 
As members will know, Sir hlonty 
Finniston has been appointed Chair- 
man of a Government Committee of 
Enquiry into the profession. The 
Council of Engineering Institutions 
(CEI), 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 bv the 

ull 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. It is felt 
important that a balanced \,iew should 
be presented t o  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 oreaniser of the 

commiitee. The CEI emphasises that appropriate meeting. 

Plymouth 
(De\*on/ 
Cornwall) 

Cardiff 
(South Wales) 

Lceds 
(Yorkshire) 

Glasgow 
(Scotland) 

Cambridge 
(Eastern) 

Southampton 
(Southern) 

Newcastle 
(Northern) 

Belfast 
(N. Ireland) 

Birmingham 
(Midlands) 

Nottingham 

Feb. 14 'fain Hall, E. Howarth, Lansethen, 
1900 hrs. Plymmth Polytechnic. Keveral Gdn, Seaton. 

Cornwall. 

Feb. 24 T o  be advised Organising Secretary, 
1830 hrs. Inquiry into the Eng. Prof. 

S. Wales Inst. of Eng., 
Park Place, Cardiff. 

March 8 Rupert Becket Main P. J.  Allen, 276 Midland 
1430 hrs. Hall. Leeds University; Rd. Royston, Barnsley, 

Yorks. 

March 28 John Anderson Prof. D. G. McKinley, 
1400 hrs. Building, Univ. of Dept. of Civil Eng., 

Strathclyde, Univ. of Strathclyde, 
Glasgow G4 ONC. Glasgow, G4 ONC. 

April 4 Eng. Labs., Univ. of D. G .  Petch, 231 Bergholt 
1830 hrs. Cambridge. Rd, Colchester, Essex. 

Trumpington St. 

April 13 Main Lecture Theatre, B. J. Hcok, 141 Wilton Rd. 
1500 & Medical School, Shiiley, Southampton. 
1800 hrs. Univ. of Southampton. 

April l 9  Curtis Auditorium, J. S. Raine, Towne House, 
1800 hrs. Univ. of Newcastle- Earsdon. Whitley Bay. 

on-Tyne. Tyne and Wear. 

April 25 Queens University, Prof. B. Crossland, 
1430 hrs. Belfast. Ashby Institute, Stranmillis 

Rd., Belfast BT9 5AH. 

May 4 University of Aston, S. A. Gregory, Chem. Eng. 
Gosta Green, Dept., Uni\,. of Aston, 
Birmingham. Gosta Green, Birmingham. 

May 18 T o  be advised 

Tunbridge Wells May 25 Council Chambers, A. S. Prior, 32 Mount Rd. 
(Kent & Sussex) Town Hall, Borstal, Rochester, 

Tunbridge Wells. Kent. ME1 3NH. 

London June 1 Institution of Elec- Secretary. IEE. 
1500 & trical Engineers, Savoy Place. 
1730 hrs. Savoy Place, London WC2R OBL. 

London WCZR OBL. 
Reading 
(Thames Valley) T o  be advised 

Liverpool 
(Merseyside & 
(North Wales) T o  be adviatd 

Hospital Engineering 
Bursary Award 
The lnstilute of Hospital Engineering 
Bursary Award, announced on page 
2 of our December, 1977 issue, will 
be E450 for 1978. 

The purpose of the Bursary is to 
enable the Award Winner t o  engage 
in a study of some aspect of 'health 
care engineering' or  obtain training 
o r  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 o w r  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 O F  
THE INSTITUTE (20 Landport 
Terrace, Southsea, Hampshire, P 0 1  
2RG) BY APRIL 30, 1978. 

The subject of the study which a 
candidate wishes to pursue need not 
b: related t o  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, Issue of 'Hospiral 
Engineering') 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 comments 
offered by the Institute. 

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 
seem 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. 
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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 
Semice needs, and, perhaps, thereby 
rationalising the varieties and hecom- 
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 impro\,e 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 he 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 . b & e r  
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 hest 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 

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, hut 
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 suit the Board's working 
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 he a function of the Board; it 
should be left with the professionals 
within the Service under the control 
of the DHSS o r  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. I t  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 es tab  
lishing broad policies, it should put 
these to the DHSS, and it would be 
for the Department to ad\,ise 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 he 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 a t  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 RIOI. H e  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 t o  
qualify as a designer. 

In 1934, he joined the London 
County Council (Chief Engineers 
Department). There he was employed 



HOSPITAL ENGINEERING JANUARYIFEBRUARY 1978 11 

on the design and supervision of 
engineering installations for the 
Council's hospitals, institutions, child- 
ren's homes, etc. H e  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 invol\.ed 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 10 cut through red tape! This 
work involved a certain amount of 
sea-going duties, s o  that he carried the 
rank of Lieutenant while at sea, and 
a t  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  Regional 
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 a t  the 
time felt he ought to resign, and u a s  
then seconded to  the Department o f  
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 

since the early days. This included 
involvement with the Keele courses 
rince 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 Falfield, 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 prwent  his continuing 
to d o  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. 

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

The first speaker was Mr.  D. B. 
(Jimmy) James, ARICS, MIPHE, 
Superintending Building Sur\,eyor, 
DHSS, who explained the philosophy 
and intentions of the system. Mr. W. 
P. Ridgeway, A R K S  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. lames began by pointing out 
that the present NHS Estate was the 
biggest devcted .to one purpose in one 
ownership in the f e e  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 
priorities 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 W a y  Ahead (HN (77) 140) puh- 
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 rcdly enthusias- 
tic about them, but if properly used, 
they can h: extremely useful. I f  you 
manage to move away from crisis 
management to planned management 
you must obtain hetter value for 
money and use of rcsources hy having 
established a system of priorities, and 
h) being ahle 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. I t  
also givcs the Authority itself know- 
ledge not just of henefits but also of 
the penalties of a failure to act in 

time. By providing a moving "shelf" 
of projects there is a built-in flexi- 
hility. In recent times maintenance 
engineers have had to deal with the 
effects of expenditure cuts, but they 
should also he ahle 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, It 
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 
I n  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 t o  rigidly fixed 
standards, it was hetter to lay down 
guidelines on how line management 
should determine their own standards 
locally. The DHSS is now preparing 
decision models on, for example, 
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for repair versus replacement 
decisions. Secondly, the effective 
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 using direct labour, and 
mentioned that measured term con- 
tracts 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 i t  alive, off the shelf, and 
into 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 b t h  a resource and an  
asset. Looked at  as a resource, he 
would like t o  see a closer integration 
uith 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 plannillg of services and the 
planning of actual works projects. It 
was crucial that Health Services are 
planned on the basis of defined needs, 

but i i  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 t o  
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 t o  
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 o f  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 
a misuse of resources. 

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

problems have arisen from experience 
to date. Firstly, the long timescale for 
implementation (2t 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  all 
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- 
men1 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 the) 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 
poo:lng 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 !he best from 
it. 
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I A Mathematical Model 
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Evaluating purchase requests for  new or replacement few departments, produce single or  multiple purchase 
equipment from hospital department heads and members requisitions for  equipment of greater cost. Thirdly, and 
of the medical staff is, perhaps, one of the most frequent perhaps most important, the administrator's knowledge 
and difficult tasks for the administrator. He must e\,a!uate about this particular hospital department is, in the opinion 
the department's request. based on limited knowledee. of the authors. one of the most limited. 
becaus; of his general administrative position and broad 
responsibility. Obviously, 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. ~ o ' i s  
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 co'nsulting 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 apply this 
model presented herein. so that administrators can utilise 
it eflectivels. 

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 
Depar1ment.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 
separate steps to completing the first phase. 

The first step in phase one is a description of the 
\.ariables that will make up the formula (Equation I ) ,  and 
how the data should be gathered to obtain accurate results. 
The second step is a formal introduction and description 
of the model formula (Equorion I), 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 
+For an in depth review of the significant published works 
produced on radiographic demand analysis. refer to the 
following: 
a. Roslyn Lindheim. Uncoupling rhe Rodiology Sprem 
(Chicam: Hosoital Research and Educational Trust. 1971). 
b. Wiiiiam G: Terry, "Pre-Planning Thinking". ~ o d i & g ) .  
Volume XXXIX. Number 461 (May. 1973). 
c. Richard C. Kebart. "Innovative Designs far a Diagnostic 
Radiology Department". Rodiology Terhnolo~y, Volume XLV. 

It is important to note that with some minor adjust- Number J (1974). 
ments, such a model can be used in  the decision-making d. Robert B. Conrad. Dan A. Knee. lames M. Meade. and 
process for other hospital departments. Larry M. Parrish. "Utilization Study Saved Hospital from 

Needless Expansion of Radiology Facility", HorpirolFi,~nnriol The Radiology Department was chosen for three' Mo,,age,,,e,,r 1973), 
important reasons. One, the.department supply expense. , lames K. McNallv. "What Work Meacurement Can 

~ ~~ ~~~~~ ~~ ~ ~-~ ~~~~~ . ........ 
per department employee, is the highest of all hospital Accomplish in ~adiold&', Hospiral Financial iWonogmwnl 
departments, primarily due to film expense. Secondly. Volume XXVI (September. 1972). 
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l throughout the entire article to provide a better under- 16.65 minutes. 
standing of its use and perhaps make it easier for others 9,458 
to apply. The fourth step in phase one is a summarisation T c = - -  - 16.65 

I 
of all the calculations by procedure category, which will 568 

l be used to determine the total number of rooms and type 
I of equipment needed to meet the current demands. D. Let, P~c = Average preparafion and clean-up time. 

Independent variable description 
The model utilises six variables in the formula (Equation 
I). 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 ~vorkload period for  a procedure category. 

No. procedures during peak workload period 
W% = ( ) l00 

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 workload 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 
proce~ures, 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 
8 am and 5 pm, the peak workload period. Therefore, 
67.3% of all chest procedures were completed within the 
peak workload period. This is calculated as follows: 

B. Let, XPc = Total summarion of procedures inro a 
given procedure category for  a give11 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 SPc for this variable would then be 568. 

C. Let. Tc = Avrrage rime by procedure caregory. 

- Total minutes 
Tc = 

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 a t  the average 
time by that procedure or  fluoroscopic category. Example: 
568 fluoroscopic procedures were taken during a total 
elapsed time of 9,458 minutes; the Tc would measure 

- Total preparation and clean-up minutes 
P+C = 

Total number o f  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 commonly 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 
preparatiqn 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 15 minutes. 

E. Let, C = Capaciry of one diagnosric room in minures 
for  rhe peak workload period fo r rhe  study period. 

C = ( ~ i n u t e s  in peak workload period) (length of study 
period). 

This figure is found by muitiplying 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. 

F. Let, Nc = Nrrmber of diagnostic rooms needed for a 
peak workload period by a procedure coregory. 

Nc = Units - Room 

Description of formlrla developed for  mathemarical model 
ro determine nrrmbrr and rrpr of diagnosric room5 needed. 

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

(W%) EPC) [ (Tc) + (FE) I 
Nc = 

C 
(Equarion I)  

This formula (Equarion 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 summarises 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 

procedure 
Number of time 

T y p  of procedure pocedurs  in minules 

Avrrnge 
procedure 

lime 

I. Special procedures 
Aneriogram 6 
Branchogram 1 
Firtulogram I 
Myelagram 111 
Pneumarthrogram I 
Salpingogram 3 
Venogram I 2 
Venogram I1 2 

TOTAL 26 

11. Fluoroseopir procedures 
Colon 141 
Erophagus 10 
Gall Bladder 181 
Gartro lntestional 1 57 
Gastro lntertional l1 179 

p 

TOTAL 568 

Ill. Chest procedures 880 

TOTAL 880 

IV. Radiosraphie procedures 
Abdomen 43 

148 

93 
Others 234 

Ankle 
Bone Survey 
Clavicle 
Elbow 
~vacualion Film 
Facial Boner 
Femur 
Finger 
Fool 
Forearm 
Hand 
Heel 
Hips. 
lntravcnaur 

P ~ c ~ o ~ T P ~  
Knee 
Kidney-Urethra- 

Bladder 
Laminagram 
Lower Leg 
Mammogram 
Mandible 
Nose 
Pelvis 
Ribs 
Scapula 
Shoulder 
Sinuse5 
S ~ U I ~ ~  
Small Bowcl 
Soft Tissue 
Spine 
Slernum 
Tempor Mandibular 

Joints 
Thumb 
Tibia 
Toes 
Torso 
Upper Arm 
Wrir, 

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

to determine the following two variables, ZPc and Tc .  
Table 11 below is the result of the time data taken for 

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

Table 11. Time by procedure category 
for preparation and clean-up time 

Special procedures 60 minutes 
Fluoroscopic procedures 15 minutes 
Radiographic procedures 7 minutes 
Chest procedures 5 minutes 

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

Table 111, Per cent of procedures 
performed during peak workload period 

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. 

Calculation explanation 
The actual formula (Equarion I )  with the various figures 
based on summary Table V1 is found below including 
calculation descriptions for each procedure category. 

I. Calculation for Special procedure category 

(1OOSo) (26) [ (65.61) + (60) I, 
Nct = 

14,580 

Ncl = .22 rooms. 

11. Calculation for Fluoroscopic procedures category 

(99.6%) (568) [ (16.65) + (15) l 
Ncz = 

14.580 

Nc? 1.23 rooms 

111. Calculation fo r  Radiographic procedure category 

(67.3%) (2,342) [ (9.65) + (7) 1 
NCJ = 

14.580 

Nc3 = 1.80 rooms. 

IV. Calculation for  Chest procedure category 

(67.3%) (880) [ (2) + (5) 1, 
Nc, = 

14,580 
Nc4 = .28 rooms. 

4 
Total diagnosticrooms needed, 2 Ncr = 3.53 rooms. 

l = ,  
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Table I V .  

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

Procedure 
category 

Special 
procedures 
F l u o r ~ S C ~ p i ~  
procedures 
Radiographic 
procedures 
Chest 
procedures 

W% 

Per cent of 
procedures 
performed 

during peak 
workload period 

100.0% 

99.6% 

67.3% 

67.3% 

2Pc  

Number of 
procedures for 

study period by 
procedure 
category 

26 

568 

2.342 

880 

T c  P + C  

Average 
preparation and 
clean-up time by 

Category in procedure 
minutes category 

65.61 60 

16.65 l5  

9.65 7 

2 5 

C 

Capacity of one 
diagnostic room 
in minutes for 
peak workload 

period 

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 period, 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 obser\,ation should be pointed out. 
Pased on personal experience by the authors. the Radiology I Department uses all four diagnostic rooms very heavily 

I during the peak workload period. Comparing this practical 
fact of  high utilisation against the results of  the cal- 

I culations, the two correlate directly. 
l 

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 calculated 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 2 8  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 well as the special procedures rooms, 
cross-utilisation of rooms must he considered. However, 
not all procedures can be taken in each room. For 
example, fluoroscopic orV'special procedures cannot be 
taken i n 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 special 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, hut 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 number of 
required rooms, one must make a judgement on how to 
translate these results inm a whole integer in terms of 
rooms. Based on several discussions with the radiologist. 
it is an accepted practice that at  least 50'70 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. 

Project ion of 

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 When using the linear regression analysis projection 
classification, 'inpatient', will be presented first to illustrate technique, three basic characteristics should he evident. 
the mechanics of the projection model. One, analysis should utilise at least two variables to make 

a orediction for one variable.2 Second. the construction of 

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 pro\,ide 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 .  

thk 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-J 

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 
h in the regression equation, the true linear regression 
eauation can be established. The necessary data table 

Total inpatient, outpatient, and emergency appears below. 

patient X-ray procedures 
between 1961 and 1973 

1961 NIA 
1962 N/A 
1963 N/A 
1964 N/A 
1965 N/A 
1966 , N/A 
1967 N/A 
1968 N/A 
1969 NIA 

Year Inpatient Outpatient Emergency 

1.764 1.798 

Total 

- 

- 
- 

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

Table V I .  

Regression data table for inpatient X-ray 
procedures 

Year Inpatient 
X Y X2 XY Y 2 

1970 10,563 3,880,990 20,809,110 11 1,576,969 
1971 13,411 3,884,841' 26,433,081 179,854.921 
1972 15,107 3,888,784 29,791,004 228,221,449 
1973 16,354 3,892,729 32,266,442 267,453,316 

7,886 55,435 15,547,254 109,299,637 787,106,655 

Further, the equation to solve for the a and b values in 
the regression equation are found below. T h e  proper 
values for each of the variables in the equations can be 
found in Table V1 for the inpatient procedures. 

Unfortunately, only four years of historical data was First, to calculate h let, 
available for inpatient classification. The records from N ( S W  - (.‘X) (SY) 
1961 to 1969 were lost andtor destroyed. Next a scatter b = 

N (2x2) - (TX)Z 
diagram is constructed.' Based on the data from Table V. (Equation 2) 
the scatter diagram for inpatient procedures appears as 
illustrated in Figure I. Second, to calculate a let, 

YY YX 

Figurr I. Scatter diagram for 
inpatient X-ray procedures 

- - -~ - 
a = -  - b - 

N N 
(Equation 3) 

1970 1971 1972 1973 
Years 

Based on the above formulas and the data from Table 
V I ,  inpatient procedures, the calculations can be made 
fo r 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, 
16,719. 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 he fixed thereon. 
In this example, the linear regression line is Y =  
-3,745,594.60 + 1,906.90 (X). 
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The 'APTCARD' car parking system always 
guarantees space in your car park . . . and in the 
case of hospitals i t  could mean the difference 
between life and death1 

I Only card holders are able to gain admission. 
Each person i s  provided with a programmed card 
and only this will operate the entry and exit 
barriers. 

No attendants are requ;red and the system works 
around the clock and in all weathers. 
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THERMOSCRIP T 
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The "THERMOSCRIPT" is the one recorder that offers 
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ensured our svccess in these fields. 

0 Self-contained - does not require an external power 
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Telephone Grantham 5797. STD 0476. 



HOSPITAL ENGINEERING JANUARYIFEBRUARY 1978 '21 

Figure 2 illustrates the scatter diagram with the proper D. Develop and solve regression equation: Y = a + bX 
regression line included. 1. Solve for (a) based on data table and equation 2 

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

Scatter diagram and regression equation 
for inpatient X-ray procedures 

Years 

Key: @-Actual data points 
X -Calculated for regression line 

Table V11 

Regression data table for outpatient 
X-ray procedures 

Year Outpatient 
X Y X? 

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 ).ears of 
historical data was available and used during the appli- 
cation of this model. The proper statistical data are shown 
in Table V11 for outpatients, and Table Vlll for emergency 
patient classifications. 

Table VIII. 

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

These first several steps in the projection portion of this 
model, because of their difficulty and importance, bear 
repeatmg To  enhance better undcrstandmg. the w p s  to 
complcte a scatter d~ngram for pro jec tm 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 
VI) 
C. Construct scatter diagram and plot points based on 
historical data (see Figure 2) 

Emer. room 
Year patient 

X Y X2 X Y  YZ 

L 

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 points based on 
Table V, and the regression line based on the data found 
in Tables V11 and Vlll for each of tpe 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 reeression line fits the actual mints and. in 
turn, how stkstically accurate the projection will be.  he 
two basic statistics are: standard error of estimate, and 
correlation coefficient. The calculations for the above- 
mentioned statistics would he 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 exp lana t i~n .~  The 
standard error of estimate, sometimes caLM standard 
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Figure 3. 

Scatter diagram and regression equation for outpatient X-ray procedures 

X 
1961 1962 1963 1964 1965 1966 1967 1968 l969 1970 l971 1972 1973 

Key: @ -Actual data points X -Calculated for regression line 

Figure 4. 

Scatter diagram and regression equation for emergency patient X-ray procedures 

Y = - 1,486,664.92 + 758.88 (X) 

Key: @ - Actual data points X -Calculated for regression line 
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deviation, measured 56.68 for inpatients, 1,149 for out- 
patients, and 868.5 for emergency patients. 

Correlation 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 assq 
ciation, relationship, or correlation between X - (Years), 
and Y - (radiographic procedures).8 

For inpatient procedures; the corr,elation 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,lo or the use of coefficient 
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 pro\.ide 
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 vears. oerhaos an index 

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 pro\.es to 
he 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 he used to make that prediction. 

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

Y = a + b X  
Inpatient: Y = -3,745,594.90 + 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 + 992.3 (1985) 
Y = 27,777 

Emergency patient: Y = 1,486,664.96 + 758.88 (1985) 
Y = 19,712 

Thus, the total predicted procedures for 1985 for each 
of the three oatient classifications is comouted. and 

regression or cyclic regression meihod skould'be used to measures 87,091.. This is illustrated below in ~&'iglrre'5. 

Figue 5. 

Combined total number of predicted X-ray procedures for 1985 

87,000 

81,000 

75.000 

69,000 

63,000- 

" 57.000 E = 
51,000 

U 

i! 45,000 
a- 

39,000 
E 

3 3 . m  

27,000 

21.000 

15,000 

9,000 

3,000 

- I 
- 
- 
- 

- 
- 

- 
- 

- 
- 
- 
- 
- 

- , l , , , , l l . , ? l  1 1 ,  l !  I l , , l l  I 1  l l 

1961 '62 '63 '64 '65 '66 '67 '68 '69 '70 '71 '72 '73 '74 '75 '76 '77 '78 '79 '80 '81 '82 '83 '84 '85 
Key: @ - Actual data points X - Calculated for regression line 
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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 (Equorion 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 

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 fluoroscopic 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- 
%ion procedure into the foundation formula. The cal- 
culations are completed in the same manner as shown 
above. The calculations will aid one to predict the number 
and type of rooms needed in the future. 

I t  should be noted that the same formula (Equation I)  
in the mathematical model is used to calculate the future 
number and type of rooms needed. It should also he noted 
that the other four variables, W%, Tp, m, 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, 2Pc  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 (Eq~iarion I )  under that symbol 
XPc. 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 
mnrlel . . . - -. . 

100.00% - Total X-ray procedures 

Ncl = 
(100%)(50) I(63.19) + (W1 

- 
When investigating the year. end department statistical 14.850 procedures 
summary report for 1971. 1972 and 1973, the variation in Nc, = .43 rooms 
the above procedure categories averaged less than 1%. 
Based on.this fact, it  was assumed in this study that no (99.6%) (1,079) [ (16.65) + (IS)]  
significant variations would occ"i.in the future that would NC2 = - Fluoroscopic 

14,580 procedures alter the percentages as shown above. Thus, the established 
Nc2 = 2.33 rooms percentage for each of the above cateaories is aoolied 

against the projected total X-ray proc~dures for 'i985. (67.3%) (4,454) [ (9.65) f (7) l - Radiographic which measured 87,094. This total was then used to cal- Nc3 = - 
culate the number of procedures by category to be expected 14,580 procedures 
for the year 1985 (see Toble IX below). Nc3 = 3.42 rooms 

Toble /X. 

Projected total number of ~rocedures bv 
category 

Number* 
per Number 

Type of procedure Per cent month per year 

I. Special procedures .69% 50 600 
2. Fluoroscopic procedures 14.87% 1.079 12.948 
3. Radiographic procedures 61.37% 4.454 53.458 
4. Chest procedures 23.07% 1.674 20.688 

Total procedures per month 100.00% 7.257. 87.094 

The totals ore divided by twelve 10 be consistent with 
Equation 1. 

(67.3%) (1,674) [ (2) + (5) l 
Nc. = - Chest 

14,580 procedures 
Nc4 = S 4  rooms 

I 
2 Nci = 6.72 rooms 

i = t  

Results 
The results of the calculations measu ed that 0.43 of a 
room will be needed in 1985 for spe 1 al 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 summary 
Table X of the projected radiology rooms and equipment 
needed for 1985 is offered on oaae 25. 

It should be understood that shifts can occur and should Analysis of the results indica&sthat a total of seven X-ray 
6e considered when the breakdown per cents are being examination rooms will be required in 1985 to meet the 
computed, refined, and applied. For example, a new heart projected radiology demands during the peak workload 
catherisation laboratory with the addition o f  new cardi- period. One room for special procedures will be required, 
ologists on the medical staff can cause a significant upward which is projected to cost approximately $450,000; two 
shift in special procedures. This would, of course, increase fluoroscopic rooms at  an approximate projected cost of 
the percentage weight given to the number of procedures $280,000 per room; three radiographic rooms, projected 
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TableX. Summary'of projected radiographic rooms and equipment needed for 1985 

Number of TYW of 
examination Diagnostic 

rooms needed room 

1 Special 
procedures 

2 Fluoroscopic 
procedures 

3 Radiographic 
procedures 

I Chest 
procedures 

Per cent of rooms 
left over and 

Total rooms Adjusted rooms available for use 
needed for  needed based o n  by another 

1985 moss utilisation categoty 

.43 - 57% 

2.33 1.76 24% 

3.42 3.19 81% 

.S4 .54 .46% 

Alternate 
examination 

utilisation 

Fluoroscopic 
procedures 

Radiographic 
procedures 

Flexibility 

Chest 
procedures only 

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

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

T h e  model first required a projection of radiographic 
procedures, based o n  historical data. Secondly, the pro- 
jected total by patient classification was subdivided into 
procedure categories. Finally, the projected categorised 
radiographic procedures a re  introduced into the formula 
(Equation I) and is shown below: 

C 
(Equation I) 

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 
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 a t  the very beginning of this article, a s  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, o f  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 
room 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. 

T h e  mathematical model developed for this article 

tBased on discussions with several radiology equipment ven- 
don  - 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 a s  
preparation and clean-up time in the mathematical model, 
in order to ensure greater accuracy of predictability. 
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Product News 
T h e  valve must he equipped with 

a correctly fitted pressure nozzle (test 
point) a t  the  inlet and outlet, which 
is suitable for  rapid attachment of a 
manometer o r  differential pressure 
gauge, which is moved from valve t o  

Mechanically Sealing sub-circuits fo r  isolating and regulat- valve until all the required differential 
ing purposes. 

Pressure Test Points pressures a r e  achieved, by adjusting 
T h e  isolating valve requires to  be the companion regulating valves. T h e  

T h e  oresentday method of reaulatina of a t v w  for  which the  makers oro- test m i n t s  a r e  then caooed off. 
heating and chilled water disthbuting vide charts giving the  pressure drop ~ h ' e  Property ~ e r v i &  Agency of 
systems to  achieve the  design output, (frictional resistance) through the the DOE who originated the technique 
is by proportional balancing-of.  the  valve, corresponding t o  varying quan: and the I H V E  Code 'W' both require 
water flow quantities, using two valves tities of water flow with the  valve the  pressure test points and the mano- 
normally provided on circuits and fully open. meter attachments t o  be self-sealing 



HOSPITAL ENGINEERING JANUARYIFEBRUARY '1978 27 

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, 

1 and the test point must additionally 
be fitted with a mechanical back-up 
seal. 

I With the foregoing in mind, 
Maurice Binder, after months of 

l . research designed the 'Mechseal' (fin) 
pressure test point, which is accepted 
by the PSA as fully meeting their 
commissioning r e  q U i r e  m e n  t s to 
HPHW. 

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 K6hler 
illumination, rotating stage and 
trinocular head, attachments for 
disoersion stainine and attachments 

shut-ok, with no needles to bend or 
break and no plugs to penetrate or  
leak. 

Operation is by means of either 
manometer or  pressure gauge a d a p  
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 seals 
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 Fixlures, 41 Burlingron 
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 commissioninp: valves . 
incorporating self-sealing test plugs to 
facilitate regulation procedure by mass 
flow measurement iecommended by 
the DOE Property Services Agency for 
commissioning of heating and chilled 
water systems. 

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

Hender commissioning valves incor: 
p r a t e  all metal, self-sealing test plugs 
which accommodate a new HNH 
Probe suitahle for J / ~ a  inch OD nylo 
tube connection to a manometer. ! D U r i n g commissioning, whic 1 , 
should be carried out without heat. 
khe HNH Probes are simply inserted 
into the test plugs and the pressure 
droo across the valve is indicated on 
the manometer, Hattersley Newman 
Hender orovide reliable flow charts 
to enabld 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'6rifice 
valves, Fig CV4733 and cast iron 
double r e  g U l a t i n g valves, Fig 
CV4733DR. 

Harrerslev Newman Hender Lrd. 
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 

fo; polarisation with o r  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 
spximents 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: A .  Gallen- 
kamp & CO Lrd, PO Box 290. 
Chrisropher Srreer, 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 expendve-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 LBIO, will 
produce up to 34.51bs/hour of steam 
and the largest, the LB180, 
621 lhs/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 Sopsi, is only seven to  
ten minutes. The LB steam generators 
are on. of course, only when steam is 
being used and this presenls 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 t o  
eliminate 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 draindown and Rush 
system being fitted. Furthermore, an 
efficient fail-safe water level controller 
and water pressure boost pump are 
fitted which make the generators 
virnually unaffected by mains water 
pressure. 

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

For mobile applications, such as 
cleaning operations, a wheeled ver- 
sion of the LBlO 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 steamlwater mixture o r  steam only. 
These are complete with operator's 
gloves and a selection of nylon and 
stainless steel brushes. 

lnfofiative literature containing 
detaik and specifications of these 
products is available from: Medisco 
Equipment Limited. 52-54 Peascod 
Srreer. Windsor. Berkshire. Tel. 
Windsor 67514. 

Lightweight P,ersonal 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 l lb, 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. T o  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 
td the mouth as is convenient. 

A small sliding vane pump draws 
air through the filter a t  a constant 
rate. The motor speed is accurately 
controlled electronically, and the Row 
i s  set 'by an in-line restriction valve. 

adjustable over the range 0.5 litres/ 
min to 2 litres/min. The device incor- 
porates a Row 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. Rorheroe and Mirchell 
Ltd. Greenford. Middlesex. 

Short Form Guide to 
Electrical Range 
Hellerman Electric - which now has 
a catalogue of over 2.000 tools and 
accessorjes 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 pcstage-paid numher 
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, s t r ip  
ping, heat shrinkable sleeves, 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 Elecrric. Gorwick Road. 
Crawley, West Sussex RH10 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 clipon actuators. 

This innovation gives heating and 
ventilating system installers an 
unprecedented Rexibility in building 
system installations because valves 
can now be delivered either as com- 
plete items (with appropriate actua- 
ton) 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 2Omm 
(Bin. t in  and fin) with internal BSPP 
threads or  external UNF threads for 
screwed connections and the bodies 
are of bronze The body variety 
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 
nctuator with operating pressure 0.2 
to 1.0 bar (3 to 15 pig) in zone 
applications for proportional control 
of chilled water and hot water Row 
through either induction or fan-coil 
units. 
Type EKV with electric two-posilion 
actuator, having a spring return 
action and optional manual operating 
facility. and available with 24. 110 or  
240V 50160 HZ motors, for electric- 
ally controlled zoning of chilled water 
and hot water Row through either 
induction units or fan-coil units. 
Type ERKV with electric modulating 
actuator having a reversible motor 
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Electric 'POWERPAK generates constant 
pressure steam when and where you 
want it - reliably - inexpensively 
Eleven models: outputs 34 to 621 Ibdhr 
Send for the facts and figures today 

MEDISCO EQUIPMENT LIMITED p m ,  m 
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and available with 24, 110 or  240V Above: ERKV valves assembled and stripped, and (right), a PKV valve wirh 
50160 HZ motors. for modulating pneumatic actuator. 
control. 

I T T  Controls. Systems Division. 1200mm high by 1924mm wide by tray below the work surface, remov- 
333 West Street, GLASGOW G5 8JE. 903mm deep. The work surface is able front panel, tubulq base assembly 
Tel. 041-249 2191. perforated stainless steel and side and air flow meter. 

screens are of clear perspex. Optional Pathfinder (Environmental) Ltd. 

Bench Mounted Lamina extras include 15 watt, U/V bacterical Solent Road. Havant. Hants. Tel. 
tube and fitting% stainless steel drip 06012 366114. 

Downflow Work Station 
Pathfinder (Environmental) 1974 Ltd.. 
Soknt Road, Hamnt. Hants, c r i W  
atmosphere contamination specialists, 
recently introduced the new R13316V 
range of bench-mounted lamina down- 
flow work stalions. 

Designed to meet US Fedml  
Standard 209B, Class 100, or  betier 
(less than 100 particles of 0.5 micron 
or larger per cubic foot of air). 
R133/6V is a low mst packaged unit 
which allows operator freedom 
normally assodated with equipment of 
much greater cost. Featunhg m y  
operator access and top mounted, 
high efficiency filters, R13316V has 
air tlow of 90Ftlmin (0.4Sm/sec) and 
is fully recirculating with 10% fmnt 
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 W B  (A scale) 
at I metre. 

Operating from a single phase 
220/240V, 50Hz electrical supply, 
R13316V 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 Pafhfnder work station. 
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Giassif ied Advertisements 

APPOINTMENTS AND SITUATIONS VACANT , 

QWYNEDD HEALTH AUTHORITY 
Area Works Department, Caernarfon 

AREA ENGINEER 
Applications are invited for the above new post. 
Gwnedd is a singi,district Health Authoriw, where a 
District General Hospital of 520 beds is under 
construction. Salary scale: f6.405 (X  51 - E7.716 plus 
L291 plus second supplement. 
Applicants must be Corporate Members of one of the 
Institutions of Civil Mechanical. Electrical or Electronic 
and Radio Enoineers. Thev should have sound - ~~ -~ ~~~- , .~ 
knowledne 0f"ennineerinn desinn and construction. 
preferabiy in a la;ge undirtaking concerned with 
construction, operition and mahtenance of 
sophisticated engineering plant. equipment and services 
in a health or social services contexf; 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, wiil be pleased 
t o  answer enquiries, and may be contacted at the Area 
Works Department, Bodfan, Eryrl Hospital. Caernarfon, 
Gwynedd. Tel. Caernarfon 4668. 
Application form and further information i s  available 
from: Area Parsonnel Officer. Gwynedd Health 
Authority, C a d  Mam, Bangor, Gwynedd LL57 4TP. 
Tel. Bangor 61551, en.  277. 
Closing date: February 20, 1978. 

WlLLlAM HOLDER AND PARTNERS 
Consulting Engineers 

William Holdor and Partners are London-based Consulting Engin- 
mm. Due to the Continued growh 01 their Engineering Management 
consulling division vacmcies have arisen as f011ws: 

Senior Engineer 
IManagement. Operation and Maintenance) 

Salary up to E7.000 p.a. 

A Senm Mschan;cal/Elestr sal Engmeer IM/F) peterably Chor- 
leled. it requ~md w.lh experience in !he o emtmi  and maintenance 
of ho~pl la l  and ~ imi lar  eng nssrlng bua&.no services. T h e  o r e  
(erred age Is, beheen 30.35 years. Th? amomtmsnt WM mvolvo 
tunclions wNhm the d.virmn 01 lhe practlce involved in Engmeertng 
Manaoemanl. Plant O~eralmns and Maintononss Conwltsncy 

Senior Assistant Engineer 
(Planned Maintenance Systsma) 

Salary: E4200 t o  f5.000 p.8: (negotiable) 

Plsaae apply for both appointmems 30: D. G. Pmta. 
William Holder and Patinera. 81 Blackfriim Road, 
L m d y  SE1 8HA. Telephons: 01-928 9361. 

TAYSIDE HEALTH BOARD 
(Dun- DIstllsl) 

SECTOR ENGINEER 

BIRYINGHAY AREA HEALTH 
AUTHORITY (TEACHING1 

ASSISTANT 
AREA ENGINEERS 

ipplications are invited for h 0  
hird-in-line poslr within the 
hrea Work3 De~arlmenl. 
'he persons appointed will 
ssist the Area Engineer 
hroughout the whole range of 
is dulie% coveling all engin- 
erin. sapects in the general 
d d  -01 mainbnmce. operation 
l plant. energy management 
"d capita1 work,. one post 
f i l l  be primarily concerned 
rith the erecution of capital 
mks.  
oolicants should have a m o d  
nbwledgs of engineering k r k  , Health service b~ i ld ing f  
wslher with domonrlrated 
>anagerial abilily and be able , work effectively with cal- 
I ~ O U B S  in and outside their 
wn discinline. 
pplicanfs should bO qualified 
I eccordm~e with PT8 par. 
5.31. 
urther informlion on the posts 
my be obtained lrom Mr. 
. W. Hill. Area Engineer. 
liephone 021-235 3719. 
p ~ l l u t l o n  l o m  and lob d e r  
riplion mll.bl. lrom Un An. 
.-nl om-r. Birminsham 
n a  Maim ~ u m o r l q  (T..sb 
19). Alpha 1-r, Salfolk 
w t .  Q-n-. B l r m l n p m  
1 1TP. t.l.ph0". am-255 
m. Clalng date: 24th kb 
Uw. 1978. 

K.nlinpton and Chelr. and 
W n t m l n s ~ r  An. M d l h  

A u m n l q  l~..shlng) 
NoM E m  Dlstrlst (Teaching) 

HOSPITAL' 
ENGINEER 

requ11.d 
at m. Ylddleux Ho*plUI 

Applicants should have experi- 
ence in mechanical and elec- 
trical engineering and proven 
mana srial abilily. Duties will 
i n J e  the implementation of 
a planned preventive mainten- 
anco syslem and the manage 
msnt 01 a larg+irsct labour 
force of anginsermg and build- 
ing dirciDlinsr. 
~PP~icants should possess a 
higher national certificate in 
mechanics1 01 ele~l r ica l  engin- 
BBlhO. 
Salary: P4.662-E5.197 inclusive 
01 .I1 .I~OW."CB,. 

KINQ EDWARO VH HOSPITAL 
Yldhunl. W.# Y l w x  

Resident Engineer 
~ ~ ~ l i c s l i & r  are invited for thi? 
post which will become vacan 
shortly on the retirement of the 
present holder. The tucceuful 
candidate will be rerponriblr 
for the maintenance and em. 

diploma -in engineering. Appll- 
cant. should a130 h a w  had 
administrative experience and 
be capable of managing an 
Engineering Stan of m. main- 
taining a 2Chour service. 

The salary wiil be based on the 
scale C4.338 to P4.7B0, glvs 
P m  oer mnum "On Call" 
Duly ~ i l a q n c e .  AI unfurnished 
houw, is available; A contribu- 
tow pension schema is in opsr- 
ation and NHS rupennnul ion 
bendits are lranrferable. 

4 ~ l u l i o n  l o w  and a lob 
d..srlpllon u n  b. o b u i n d  
lrom the Hap1t.l L s n m w .  
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I CHIEF ENGINEER 
This position exists in a newly-constructed hospital 
complex. 
The Ideal applicant will have an Engineering degree. 
and experience in planning and supervising maintenance 
of all equipment and utilities. He or she will also advlse 
on new and replacement equipment. and installation of 
same. 
Salary circa E 15,000 p.a. tax-free, plus free accommo- 
dation, 3 0  days' annual leave paid to UK, and other 
usual benefits. 
For further detalls, please ring Overseas Recruitment 
Services on 01-439 9481, or write to us at 37 Golden 
Square, London W I R  4AL. 

I ST. D A V I D ' S  HOSPITAL 

I Hospital Engineer 

I The successful applicant will be directly responsible to 
the Sector Engineer for the engineering services at thls 
hosoital. 
 he minimum requisite qualifications for thls post 
include: applicants should possess an appropriate HNC 
or City and Guilds. 
Salary scale: C3351 - €3.942 plus supplements. 

I Assistant Hospital Engineer 
Applicants must have served an apprenticeship in 
Mechanical or Electrical Enaineerine and possess an I 
Ordinary National Certlficaie in Eigineering or an 
equivalent qualification as In PTB 261. 
Salary scale: €3.063 to €3,507 per annum. plus sup- 
plements. 

Job descriptions end application forms from: 
P. A. H. Grey. R.I.B.A.. Ares Works Officer, Area Works 
Department. Univasity Hospltel of Wales. Heath Perk. 
Cardiff. - -  - 

Closing date: February 17, 1978. 

ASSISTANT 
HOSPITAL 
ENGINEER ' 

requlred at Klng George Hospltel, to asslat the 
Hoapitsl Englneer In the operation and mainten- 
ance of the englneerlng services at Klng George 
Hospital, llford Maternity Hospltal and varlous 

I. cllnica. 

Helehe should have completed an apprentlc&hlp 
in mechanlcal or electronical englneerlng or have 
otherwise acqulred a thorough practlcal and ap- 
proprlate training and should hold an ONC In 
Englneerlng or alternative qualifications. 

Salary: €3,893 pa rlslng to €4,359 pa (inclusive 
of London Weightlng and supplements). 

Appllcatlon forms from Personnel Department. 1 King Gsorgs Hospital, Newbury Park, Ilford. 
E8ssx. Telephone: 01.618 1702. 

HOSPITAL 

£3,615-£4.140 plus Phases I and II, plus 
£183 responsibility allowance and bonus 

for the Radcliffe Infirmary. Oxford. 570 acute beds, 
teaching hospital. Minimum qualification HNC or 
HND. Mechanical or electrical engineering wlth 
endorsements In Industrial organisation and 
Management or acceptable equivalent qualifications 
and have served a formal apprenticeship In elther 
mechanical or electrical engineering. Sound 

.- ,experience in all aspects of maintenance and 
operation of mechanical and electrical services 
together wlth management ability are essential. 

Application form and job description from the 
Staffing Section. Manor House, off Heaaley Wav. 
Headington. Oxford. Tel. Oxford 108651 87671. 
ext. 45; 

Closing date: 28th February, 1978. 

SPECIAL 
SERVICES LTD 
74 Slalion M Hatl~&. Dmaster. 
ON76I1L.Tel.Oontasler 

L 103021 841765 



~rans-efdua!diurn at any'point, at any 
time, withoutany complication. 
Trans-ef - . Y 

maximum degree of automation, 
positive separation of batches. 
flexible Droaramminato suit each 
applicailon(even vaFiable during 
washing), adaptable toany loading 
or unloading system. 
I r o n s - e f  - 
incorporating all the advantaaes of 
today's laundrytechnology -atop 
class product at arealistlc price. 

Supp l ied  in re6i'r)ns - 
trouble-freedelivewand Installation 
in any laundry. T ' : 
Tm,iS.ef- + 
~hef l rstmachlne~f ibout bearings 
forthelnnerdrum. c\ Extremely economica l  w a t e r  
c o n r u m  i ion-thavks to the well 
known ~ t ~ o n b a - F l o w  Piocess 
Meetlna all h y a i e n e  


