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lnstitute News 
Annual General Meeting 
The Twelfth AGM of the Institute 
was held at  9.30 am on Friday, May 
11, 1979 at the Spider's Web Motel, 
Watford. 

The President, Mr J. R. Harrison, 
CBE, presided. 

Apologies for absence were presen- 
ted by R. G .  Smith who had expressed 
his willingness to attend in his 
capacity of Honorary Librarian but 

: i t  had not been thought that a special 
journey from Wolverhampton was 
necessary for  this brief formal meet- 
ing and having regard to the Agenda. 

The meeting commenced with the 
President calling on the Secretary to 
read the Notice convening the meet- 
ing. 

Council Report and 
Financial Accounts 
The President proposed that with the 
consent of  the meeting that the Report 
of  the Auditors be taken as read. 
Agreed. 

The President orooosed. W. Carr . . 
seconded, that the Report of the 
Council and the Audited Accounts of  
the Institute for the year ended 
December 31, 1978, be received and 
adopted. Carried unanimously. 

The President invited questions 
relating to the Report and Audited 
Accounts and P. G. Cordon suggested 
that the lnstitute Secretary should be 
congratulated on restricting expendi- 
ture as he had. 

Elections To Council 
a. The President reported that in 
accordance with t he /~ r t i c l e s  of Asso- 
ciation the following members of 
Council wouldretire at  the conclusion 
of the Annual Gencral Meeting: 
W. Carr. Nominated Member; 

K. J. ~ a t w e i l ,  General Member; 
K. W. Ashton, Area Member - 
Midlands; 
J. W. Barnes, Area Member-  
Southern and South West; 
J. Cadenhead, Area Member - Scot- 
land. 
b. The President announced that the 
following being the sole nominees in 
their respective categories were elected 
to Council unopposed: 
W. N. Bewick, Nominated Member; 
H. Waugh. Area Member - Scotland. 
c. The President then called upon the 
Secretary to open the sealed envelope 
containing the- Auditors' letter giving 
the results of the Ballots for a General 
Member, Area Member for the Mid- 
lands Branch and Area Member for  
the Southern and South Western 
Branches. The letter from the Audi- 
tors, who had opened all Ballot 
envelopes and conducted the count, 
revealed that the following had heen 
elected: 
K. J. Eatwell, General Member; 
L. R. F. House, Area Member - 
Southern and South West; 
C. Smith, Area Member - Midlands. 

Auditors 
The President moved. K. J.  Eatwell 
seconded "that Messrs Moore, 
Stephens & CO be re-appointed as 
Auditors to the lnstitute and that 
Council be authorised to fix their 
remuneration." This was Carried 
Unanimously. 

Any Other Business 
The President asked if any member 
present wished to raise any matter 
under the heading of 'Any Other 
Business' but no  such mattcrs were 
raised. 

President's Remarks 
"This is the end of my period as  

your President. I t  has been a most 
enjoyable two years, during which I 
have made many friends and had the 
opportunity to take part in many 
activities. Just briefly, there have been 
the continued success of the Manage- 
ment Courses at Falfield; the popular- 
ity of our symposia; the continuing 
development of our activities in the 
International Federation; the establish- 
ment, thanks to the King's Fund, of 
the Bursary scheme; and our election 
as an affiliate of CET. There has been 
a steady increase in our membership 
and in the quality and circulation of 
the Journal; and our finances are in 
good shape. as you will have seen from 
the accounts. I hope and believe that 
as a result of all these activities our 
standing and recognition in the 
engineering world -has improved cor- 
respondingly. 

These things have heen achieved 
thanks to the hard work of many 
people: the Council and its Commit- 
tees, the Branch Officers and Com- 
mittees, and all the Members. I have 
enjoyed the support of the Past- 
Presidents, of our Honorary Fellows, 
and of many members of the Depart- 
ment and the NHS. And let me not 
forget the chairmen of our meetings, 
our Editor and publishers. the London 
Branch who organised this Conference 
and the speakers who gave us such 
excellent papers, and many others. I 
wish to thank all these people for the 
help they have given to me personally, 
and to thelnstitute. 

Of  them all, I refer to only two 
by name. Ken Eatwell, a member of  
Council since the earliest days, whom 
we are very happy to see here, and 
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well on the way to recovery from his 
very serious accident; and also John 
Furness. I never cease to marvel at 
John's cheerfulness, his off-the-CUE 
knowledge of any subject youfire a t  
him, and the amount of work he gets 
through on our behalf. Neither I nor 
the lnstitute could have managed 
without him. 

As to the future, perhaps I may 
refer to one matter which has exer- 
cised my mind a good deal - that is 
the scope of membership of the 
Institute. We have always been proud 
to be an engineering body and have 
grown up as such in the context of the 
Health Service. The present organisa- 
tion of that Service, however, is on 
the basis of the overall works activity, 
embracing all those concerned with the 
various aspects of what is usually 
referred to as  the NHS Estate. The 
private consultants, manufacturers, 
and others in our field, also are 
increasingly thinking in terms of the 
overall activity; and indeed as things 
become increasingly complicated and 
sophisticated, it is more and more 
difficult to separate consideration of 
the pipes, ducts and cables from the 
buildings they serve and from the uses 
to which those buildings are put. 

It would be improper of me to try 
to advise your new President and 
Council, and 1 would not seek to do 
so: but I suggest that they may wish 
to consider whether a widening of our 
membership structure to a greater or 
less extent might bring into our 
ranks those engaged in the broader 
aspects of Health-Care, and who might 
further our aims and strengthen our 
activities. 

My last and most pleasant duty 
is to induct my successor: I will not 
say 'introduce' him because he is 

l 
already well known-to you, and you 
will all have read the excellent. 

I write-up about him which Christopher 

l Tanous did for the Journal. Suffice 
to say that Lawrence Turner has 

[ been associated with hospital installa- 
tions for many years in the field of 
electronics, and has built, up a group 

i of companies of which he is quite 
rightly very proud. 

l 
; I t  gives me great pleasure to pass 
I this badge of office to him and to 
i wish him every possible success - I 
! am sure, Lawrence, you will enjoy 

your period of office as much as I 
have done." 

New President's Remarks 
Mr Turner spoke of his extreme 
awareness of the honour afforded him / and suggested that certain days i n -  

i 

one's life tended to stand out. For him 
the day of his first wage packet, his 
first car and starting his own Company 
had been such special days. Certainly 
today would take its place alongside. 
or  ahead of these days. 

Mr Turner appealed that he might 
be given the sort of support to which 
his predecessor had referred and spoke 
of his keenness to ' visit lnstitute 
branches. 

Mr  Turner referred to Institute 
events planned for the early Future, 
the first being the '5 branch meet- 
ing' to be held at Basingstoke on May 
19. Then there was to be the 
'National' One-day Symposium on 
'Electricity and Health 'Buildings in 
the 21st Century' to be held on June 6 
with the first 'International Seminar' 
planned for August 28 to September 
14. Then there would be another 
Oneday Symposium on November 14. 
To all these events he looked forward. 

Mr Turner then referred to his pre- 
decessor Richard Harrison and said 
that he regarded him as the archetypal 
President. He would himself have liked 
to refer to Richard Harrison's many 
qualities but even since his arrival at 
the Conference Hotel he had been 
approached by several who wished to 
have that opportunity and, accordingly 
he called upon Bill Carr to move a 
vote of thanks to the retiring Presi- 
dent. 

Mr Carr referred to Richard Harri- 
son as being an Engineer of 
considerable prestige, having been 
amongst other things, President of 
CIBS and Chairman of the-Associa- 
tion of Consulting Engineers. Mr Carr 
spoke, too, of Mr Harrison's consider- 
able powers of leadership and how he 
had brought this prestige, leadership 
and many other qualities to work in 
the interests of the lnstitute. He had 
felt it an honour to serve on Council 
during Mr  Harrison's Presidency and 
he was sure these sentiments were 
widely shared. 

The new President then presented 
Mr Harrison with a 'Past Presidents' 
Jewel' and the meeting was declared 
closed. 

London Branch Officers 
1979180 
The Officers for the forthcoming year 
are: 
Chairman, D. L. Davies; 
Vice-chairman, W. A. Askew; 
Hon. Secretary, P. C. Vedast;.SP. 
Oakfield Gardens, Edmonton N8 INY; 
Hon. Treasurer, W. P. Lawrence.. 

International Federation of 
Hospital.Engineering Council 
Meeting - June 22 ,1979  
The next IFHE Council Meeting will 
be held in Amsterdam on June 22. The 
agenda will include the following 
items: 
a. to receive a sub-committee report 
on 'Evaluation of the 5th Congress 
in Lisbon'; 
b. to consider recommendations of 
the 'Rules Committee' on amendments 
to Standing Orders; 
c. report of the Vice-President on the 
organisation of the 6th Congress to be 
held in Washington in 1980. 
d. report of the 'Education Committee' 
on progress and arrangements for the 
courses and symposia to be held in 
the UK during 1979. 

Any Member organisation or  Asso- 
ciate unable to attend the Council 
Meeting but wishing to contribute to 
the above discussions should inform 
the General Secretary immediately. 

Spanish Association of 
Hospital Engineering and 
Architecture 
The AEDIAH (Asociacion Espaiiola 
de lngeniera y Arquitectura Hos- 
pitalaria) held its first annual 
conference and dinner at La Coruiia 
on April 9, 10 and 11, 1979. Following 
reception and registration a t  the Hotel 
Finisterre, the conference was held in 
the University School of Architecture, 
La Coruiia. 

The conference under the presid- 
ency of D Antonio Bonnin Vila was 
a most successful occasion and the 
Spanish Association of Hospital 
Engineering and Architecture were 
pleased to welcome as their guest of 
honour Mr Eduardo Caetano, presi- 
dent of the International Federation 
of Hospital Engineering. 

The success of the conference was 
due largely to the work of the Organ- 
ising Committee under the chairman- 
ship of Doiia Maria Perez Sheriff. Our 
warmest congratulations go to the 
Asociacion Espaiiola de Ingenieria Y 
Arquitectura Hospitalaria for their 
rapid development and national 
recognition which the AEDIAH has 
gained. 

Steam Engine 
The Solar Energy Research Institute 
of Western Australia and a private 
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company, National Iron and Steel Pty 
Etd, have leased a prototype Pritchard 
Steam engine to be used in solar 
energy research for two years. Their 
aim is to develop and assess a power 
unit to generate electricity, in remote 
areas. Pritchard Steam Power Pty Ltd 
hope also to attract funds to enable 
final testing of a steam car. 

French Minister to Deliver 
Lecture 
Monsieur Pierre Aigrain, Secretary of 
State for Research in the French Gov- 
ernment, has accepted the Fellowship 
of Engineering's invitation to deliver 
its third Distinction Lecture on Mon- 
day, October 1, 1979. The venue for 
this important function will be the 
Institution of Electrical Engineers, 
Savoy Place, London WC2R OBL. The 
subject of the Lecture will be in the 
context of the relationship between 
government, academia and industry in 
France. 

Further details available /rorn: 
fellows hi^ of Engineering. 2 Little 
Smith  tiee et; ~&rminsr&,  London 
S W I P  3DL.  Tel: 01-799 3912. 

The Trac-Sun Solar Heater 
Dave and Adrian Little, of Mount 
Tsa, Australia, have received many 
enquiries following the appearance of 
their Solar heater on The Australian 

M r  K.  Wilson, Northern Regional Heolth Authority Regional Works Oficer 
(left) ,  presents Col A .  P. Smith, Regional Engineer, with a decanter on behalf 
of his colkagues. 

Broadcasting Commission's 'The system could cut electricity bills by 
Inventors' TV Series last year. The between 25 and 30%. 
system is expected to retail for A$700. 

The brothers have spent ten years 
thought and 12 months full-time hard Regional Engineer Retires 
work in producing their invention. Mr Col A. P. Smith, OBE, CEng, BA, 
Dave Little estimates that the solar FICE, FIMechE, the Regional 

Engineer for  the Northern Regional 
Health Authority, retired last month 
after 17 years' sirvice. He  joined the 
Health Service in the Northern Region 
in 1962 following a military career in 
which he gained the honour of prize 
cadet at  the Royal Military Academy 
in Woolwich, saw service in many 
parts of the world and was Comman- 
der, Royal Engineers for the first 
Atom Bomb Trials for this country 
at  the Montebello Islands. Since join- 
ing the Northern Region, he has made 
a considerable contribution as 
Regional Engineer in assisting his col- 
leagues in other professions to meet 
the needs of health care for the 
community. 

Among the major projects which 
have been completed and for which 
his department was responsible for the 
engineering design are the Darlington 
Memorial Hospital and Freeman Hos- 
pital. 

CEI Convention on the EEC 
The Council of Engineering Institu- 
tions (CEI), in conjunction with the 
Institution of Mechanical Engineers, is 
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convening a meeting of Presidents and 
Secretaries (or their representatives) 
of major professional engineering 
organisations within the member states 
of the EEC. The theme of the conven- 
tion will be 'The EEC and some 
Implications for the Professional 
Engineer in the United Kingdom'. 

The convention will be held on 
Tuesday and Wednesday, October 16 
and 17, 1979, a t  the Institution of 
Mechanical Engineers in London. I t  
is hoped that it will be possible to 
make arrangements for Corporation 
Members, Affiliates and Individual 
Members of CEI to be invited to 
attend a t  least part of the proceedings. 

Further details available from: 
Council of Engineering Institutions, 2 
Little Smith Streer. Westminster. Lon- 
don SWlP 3DL. Tel: 01-799 3912. 

Three Italian Hospitals to be 
Equipped with Scanners 
Further orders for EMI-Scanner 
computerised X-ray systems (CT scan- 

ners) have been received from three 
major Italian hospitals in Lecce, 
Genoa, and Bologna. When these are 
installed there will be almost thirty 
EMI-Scanners in routine clinical use 
in Italy. 

A spokesman for one of the Italian 
hospitals commented 'The EMIScan- 
ner systems bring immense benefits to 
doctors, patients, and hospital adminis- 
trators alike. They reveal information 
about a patient's anatomy which we 
are unable to obtain by any other 
clinical procedure, showing us struc- 
tures of the body which previously 
have been seen only at autopsy.' 

The EM1 invention of CT scanning 
originates from research ,begun in 
1967. The world's first CT scanner 
was installed in a British hospital in 
1971, and to date over 1,000 EMI- 
Scanners have been ordered by some 
fifty countries around the world. 

Control of Building Services 
The Chartered Institution of Building 

Senices announces a symposium 
entitled 'Centralised Monitoring and 
Control of Building Services' to he 
held on Tuesday, October 2, 1979, at 
the Kensington Close Hotel, London. 

Within the building services industry 
the need has been recognised to pro- 
vide centralised information systems 
to aid the operation and management 
of large complex installations. Only in 
the last decade have the technology 
and supporting services been developed 
to design and install such monitoring 
systems which are a t  an acceptable 
cost and can 'offer reliability in 
operation. The programme will include 
the development of monitoring systems 
and the ability of modern systems to 
supervise other services. 

The registration fee is - Members 
of CIBS £35, non-members £45. This 
includes copy of preprints and p r o  
ceedings; coffee, lunch and tea. 

For further information please 
contact: Public Affairs Departmenr. 
CIBS. 49 Cadogan Square, London 
SWIX OJB. Tel: 01-235 7671. 

Institute of Hospital Engineering 
Annual Conference 1979 
The Annual Conference of the Insti- 
tute was held from May 9-11 a t  the 
Spider's Web Hotel a t  Bushey in 
Hertfordshire, not far  North of 
London, and just off the M1 
motorway. 

Some eighty members attended, and 
were not disappointed. The Confer- 
ence was, as ever, smoothly organised 
by the Secretary to the Institute. Mr 
John Furness. There was a splendid 
selection of technical papers, given 
by some highly qualified speakers. 
The Conference was opened officially 
by Mr W. F. Hodson, a member of 
the North West Thames Regional 
Health Authority, who was intro- 
duced by Mr J. R. Harrison, Presi- 
dent of the Institute. The first 
speaker was Mr  P. D. Berry, an 
associate with York, Rosenberg Mar- 
dall, Consulting Architects, who 
spoke on Sire lnspecrion and Pro- 
cedures and he was followed after 

Mr Terry Wagstaff receives the 
Northcroft Silver Medal from the 
President, Mr  I. R. Harrison. This 
Medal is presented for the best paper 
printed in Hospital Engineering each 
year. 
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lunch bv Mr R. D. Dann. Resident 
Services Engineer with Oxford 
Regional Health Authoritv. who - . . 
spoke on Sire Progress ond Voluo- 
lion. In the evening the President 
gave a reception for delegates and 
their ladies. 

The next morning Mr J. D. Perret, 
Assistant Director, Corporate Plan- 
ning, Thames Water Authority, was 
the first speaker on the day's theme 
The Public Utilities - into the 21x1 
Century. He spoke on Tomorrow's 
Water, and was followed by M r  W. E. 
Francis, Assistant Director, Mid- 
lands Research Station, British Gas 
Corporation who spoke on Gas - 
Today ond The Future. After lunch 
it was the turn of The Electricity 
Council, whose Energy Sales Manager 
Mr J. R .  Platts, spoke on The 
Assured Future of Electricity. Later 
in the afternoon there was an Open 
Forum, chaired by Mr Tom Nicholls. 
Chief Engineer DHSS, who fielded 
a number of excellent questions, 
which he directed unerringly to the 
right speaker. 

In the evening the traditional Con- 
ference DinnerJDance was held, and 
members saw their wives again, after 
they had indulged in the second day 
of an excellent ladies' programme 
that had been specially arranged for 
them by Leslie and Dorothy Davies, 
and other members of the Sub-Com- 
mittee of the London Branch. The 
dinner itself was a great success, and 
the good humour extended to a very 
warm reception to the speeches. This 
was no great problem to those 
present. anyway, since the main 
soeaker was Eduardo Caetano. Presi- 
dent of the International Federation, 
who s w k e  most effectively in prows- . ~~ 

ing the toast to the Institute. His 
speech is reproduced in full on pages 
9 and 10. 

The President of the Institute, Mr 
J. R. Harrison, responded and pro- 
posed the toast to the guests, 
followed by Mr Hodson, who 
abandoned the more formal tones of 
his official opening the day before, 
and left all those present well enter- 
tained with a cheerful and amusing 
response on behalf of the guests. 

The next pleasant moment came 
immediately afterwards, when the 
President presented the Northcroft 
Silver Medal Award for 1978 to Mr 
T.  Wagstaff. This Medal is presented 
each year for the best paper in 
Hospitol Engineering, and went to 
Mr WagstaR for his paper presented 
at last year's annual conference, on 
Noise Control in Healrh Buildings. 

Conversalion Piece. A cheerful group, with M r  Harrison, keeping M r  Coetono 
well amused. The orhers watching are M r  George Rooley, a Pasr-President 
of the insritute, M r  and Mrs   urne er, John Bolton, Chief Works Oficer. DHSS, 
ond (back to camera) D r  Bernard Lucas, another Past-President. 

This was published in our issue of 
October 1978. 

After the dinner things became 
even more relaxed, and a good time 
was had by all until well after mid- 
night. 

The next morning the Conference 
organisers had been far-sighted 
enough to start proceedings at  10 am, 
although those members of the 
Institute present were expected to 
attend the Annual General Meeting 
of the Institute which started half an  
hour sooner. 

To  round things OR on a very 
high note, the last paper of the 
Conference was given by the new 
President of the Institute, M r  
Lawrence Turner, who was taking 

over that very day from Mr J. R.  
Harrison. Mr  Turner is the Chairman 
of Static Systems Group Limited, and 
he was supported by his Technical 
Director, M r  R. Wootton. This was 
a well presented lecture on Micro- 
Electronics, Mr  Turner's own 
speciality, which was amply illustra- 
ted with gadgets, and should even 
have included a BBC television film 
Now :he Chips are Down, which 
deals with the Micro-Chip revolution. 
I t  was not possible to show it, how- 
ever, due to an  unfortunate last- 
minute accident to the projector. 
This sad loss was most skilfully 
covered by the speakers, who none- 
theless managed to occupy their 
alloted time. 

A more formal grouping, of rhe outgoing President and Mrs  Harrison, and 
the new President and Mrs  Turner, with M r  Coerono, President of the Inter- 
narional Fcderorion. 
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that they can soon be resumed 

International Federation 
In 1970 Mr Caetano was invited to go 
to Rome for the first International 

President I.F.H.E. Congress of Hospital Engineering, 

christopher -ranous probably, he thinks, a t  the instigation 
of John Bolton. now Chief Works 

I t  is one of the measures of a really 
distinguished man that he doesn't have 
to throw his wejght about to prove 
his standing. Eduardo Caetano goes 
one better. He  is a truly gentle man 
whose evident ability is balanced by a 
natural modesty which makes it 
inconceivable that he would ever 
indulge in such conduct. 

Eduardo Caetano is Director of 
Installations and Equipment in the 
Portuguese Ministry of Health, a 
post of considerable influence which 
he has held since he was invited to 
join the Government Service in 1964 
to set up the Department of which he 

'is still-head: He-chairs two xommit- 
tees, on Hospital Programming and 
on Health Equipment, which between 
them set the standards for the con- 
struction and equipping of all new 
and remodelled hospitals, health 
centres and clinics. Portugal does not 
yet have a national health service as 
we know it in the UK, but the health 
care service has been developing 
steadily over the years, and the 
Ministry is looking forward now to a 
major reorganisation of its structure 
which will continue the movement. 

Mr Caetano has wanted to he an 
engineer since before his teens, and 
showed a special aptitude for mathe- 
matics and science subjects at  high 
school, although he was also a gifted 
linguist, which he remains, as 
evidenced by his excellent speech a t  
the Annual Conference of the Insti- 
tute (reprinted on pages 9 and 10. He 
then spent three years reading basic 
engineering a t  the University of 
Coimbra and three more reading 

electrical and electronic engineering 
a t  the University of Oporto. 

By the time he had graduated it 
was 1947, and it was therefore possible 
to look overseas t o  gain more experi- 
ence. After an unsuccessful attempt to 
go to  England a friend in Lisbon 
s~ggested that he should consider the 
medical field, and that the  United 
States would offer a good variety of 
experience. Soon he was in New York, 
helping on an engineering SOS service 
for  hospitals and clinics, dealing with 
breakdowns of every sort of equip  
ment. He  also worked in Chicago and 
Cleveland, and returned to Lisbon 
after a year in which he had developed 
his own knowledge very considerably. 
From then for several years he 
divided his time between home and 
overseas, gaining further experience in 
several countries, including several 
months in London, some time in 
Germany and in France. During the 
whole period Mr Caetano was working 
for a major private manufacturing 
concern in Lisbon, initially as:head of 
the electro-medical department, and 
subsequently as Works Director - a 
post t o  which he was appointed after 
only one year and at  the age of 28, 
being in charge of 250 employees. 

' F o r  the next' 15 years Mr Caetano's 
working life had a pattern of five year 
cycles. After spending that time as 
Works Director he spent the next five 
years as a partner in another firm 
making heating and ventilating equip- 
ment, before setting up in 1960 as a 
private consulting engineer in his own 
right. Most of his practice. which is 
still in existence, was in the hospitals 
field, so it is no great surprise that 
in 1964 the Minister of Health asked 
him to join the Ministry early in 1965 
and to set up the department of which 
he is still head. 

Throughout his career Mr Caetano 
has paid frequent visits to Britain, and 
has had direct contact with the DHSS 
since 1967. In 1969 he spent ten days 
here as the guest of the Department. 

Since that initial contact he has 
arranged a number of exchange visits 
between Portuguese and British 
engineers, and although these had  to 
cease after the political upheavals of 
1974, Mr Caetano hopes very much 

~ - ~ ~ 

Officer a t  the DHSS. In Rome it was 
decided to  found an  International 
Federation of Hospital Engineering 
which had its first meeting in Paris in 
1971, and was formally constituted the 
next year. The second congress was 
held thereafter in London, and the six 
founder members were Great Britain, 
France, Italy, Greece, Portugal and 
Sweden. Mr  Caetano, now half-way 
through his two years as President, is 
particularly anxious t o  create further 
contact between member nations, and 
to bring in more countries to member- 
ship. He is regularly in contact with 
potential new members, and is looking 
forward particularly to the next Inter- 
national Congress in the United States 
of America in 1980, which he hopes 
very much will stimulate further 
interest, and therefore further mem- 
bership. 

So far, we have considered Mr 
Caetano's professional career. He is, 
however, a man of many parts. He is 
a prolific author, having written five 
books, two on technical subjects, 
and with another almost completed on 
Nursing Unit Technology. He has 
already written 10 chapters of the 12 
that are planned. He has also written 
many technical articles, around forty 
in all, mainly in Portugal, some, we 
are pleased to say, in Hospital 
Engineering, and also some in French 
publications. More surprisingly, he has 
also written in his own national press 
on more philosophical subjects, 
especially on the relationship between 
the nation and the technicians who 
serve it. He is a keen environmentalist, 
and has written in defence of  trees and 
old buildings. 

Mr Caetano is married, and is very 
pleased that he spent his honeymoon 
in England. He has three children, 
with two daughters - the elder being 
an economist, is married, and has pre- 
sented him with a granddaughter. His 
son is in his third year at  university 
studying Fine Arts, and his younger 
daughter is plann~ng to he a medlcal 
padiatrician. Mr Caetano's main 
remaining ambition is to write more, 
and to have more time to do so. He 
would be very happy indeed if he 
could end his working career in 
applied research in the hospital 
engineering field. 
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M r  Caetano is President of the Inrernotional Federorion of Hospital Engineer- 
ing and is Director of Installotions and Equipment in the Portuguese Ministry 
of Health. In proposing the roosr ro the Insriture or rhe Annual Conference 
dinner, he gave the following impressive and moving address - all rhe more 
impressive since he wrote his speech himself, in a far  berrer Engl i~h  than 
anyone present could have ortempred in Portuguese. 

A View of Hospital Engineering 
from Lisbon 
EDUARDO CAETANO 

Mr President. 
Ladies and Gentlemen, 

I do want to thank The Institute of  
Hospital Engineering for having 
invited me to b e a  speaker tonight. I 
feel deeply honoured indeed with such 
a distinction. 

Your Institute of Hospital Engineer- 
ing is the oldest, as far as 1 know, and 
is certainly pre-eminent throughout 
the world, and of this I am positively 
sure. Your leadership in the cause of 
hospital engineering and your accom- 
plishments in this field make your 
Institute, undeniably and unquestion- 
ably, the number one in the world. In 
fact, who else has devoted so much 
time and people to hospital research? 
Who else has achieved such volume of 
studies and performances as you did? 
Where else can one take advantage of  
training facilities as in Britain? Where 
else can one find such quantity and 
quality of hospital engineering docu- 
mentation as in Britain? 

It is without doubt that no other 
country has published as many techni- 
cal books, monographs, booklets, 
brochures, journals, etc. concerning 
hospital engineering, as Britain has 

done for  many years. In  Europe you 
lead hospital engineering far in 
advance. There is a large gap between 
you and the other countries regarding 
research, documentation and training. 

Besides technical reasons, t he r ea re  
others why I feel so touched by being 
here tonight. They are personal and 
historical reasons. 

My father was an anglophile. He 
was in Flanders, France, next to the 
British Army sector, during the First 
World War. He taught me, when I 
was a child, to admire your love for 
truth, your fair-play, your common- 
sense and sense of humour, your 
courage and strength, your pragma- 
tism, and your culture, both scientific 
and literary. So. I became fond of 
Britain when I was a youth. 

During the Second. World War I 
sided with the Allies and got a Cam- 
bridge certificate in English at  the 
old University town of Coimbra. I 
suffered with the blitz of London and 
rejoiced when you, alone, won the 
battle in the skies of England. I 
accompanied you in mind when you 
slowly but firmly liberated Europe:I 
was most happy when you could 
settle a British base in the Azores.in 

accordance with the oldest alliance in 
the world. As you know the alliance 
between Britain and Portugal is still 
alive - since 1373! 

Our golden age, from the middle of 
the 15th to the middle of the 
16th centuries, resulted in part from 
a marriage between our King John I 
and the princess of Lancaster. One of 
their sons, Henry the Navigator, was 
the head of the Nautical School at  
Sagres, where a large number of 
European scientists studied and taught 
in those days. From Sagres the Portu- 
guese navigators discovered new lands 
and peoples. 

When I married, 29 years ago, my 
wife and I spent our honeymoon'in 
England. In fact there are many senti- 
mental ties binding me to your 
country! 

Since then I have come often to 
Britain and I am very pleased to 
count many friends here. 

Professionally, my ties with Britain 
have been quite rewarding. They have 
helped me to increase my knowledge 
in hospital engineering. From 1969 t o  
1974 1 sent several Portuguese engin- 
eers to England for training and I 
have arranged for some British 
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experts to lecture seminars in Lisbon. 
That  co-operation was most useful 
indeed. I hope to be able to resume 
it again soon. 

Small and less developed countries 
cannot afford to provide either train- 
ing facilities or  research work. Some, 
because they do not possess the experi- 
ence, the technical background and 
the know-how, others, because they 
do not have the money and or  the 
human resources to do it. They must 
count upon you. Surely, in these fields, 
Britain has a large task to accomplish 
in favour of those countries. 

Nevertheless, as far -as the applied 
research is concerned, I believe tbat 
some small countries can and should 
do it, in specific areas, mainly con- 
cerning existing potential resources. 
The same applies to some forms of 
training, specially planned for specific 
purposes. Here again your co-opera- 
tion can be most helpful. 

Everywhere we can see with joy 
that the status of the hospital engineer 
is climbing fast. More and more his 
role becomes more important and so 
increases his responsibility. For 
example, in Portugal now the director 
(or chief) of the Maintenance Service 
in a hospifal belongs to the Hospital 
Management Board, compulsorily. 
The other members are the adminis- 
trator, a doctor and a nurse. these 
two elected by the medical and nursing 
corps, respectively. 

As we all know, a modern central 
general hospital today is a kind of 
microcosm. full of sophisticated 
equipment and engineering services. 
It will not be of great help for patients 
if the equipment and the engineering 
services are not working properly. For 
us, it won't be the cost invested that 
couht mostly, but the human side. 
What is really important is to save 
patient's lives, to reduce their suffer- 
ings, to eliminate pain and to make 
illness more bearable. And to achieve 
that, the hospital engineer is con- 
stantly motivated by a real challenge 
- to keep building, equipment and 
engineering services working properly 
within a restricted budget. He must 
do it with technical skill but also with 
love. He will have his moments of 
tiredness. disappointment. depression 
and anxiety, but he will have also the 
strength to fight and win because his 
cause is the most beautiful that can 
be found in this world of ours - to  
help other men to defeat illness so 
that they can again, without pain, 
watch a child playing, admire a hird 
flying and enjoy the beauty of  a 
flower. T o  smile again. 

If  we think about it, even for a few 
moments, we will find tbat our work 
is rewarding indeed. I t  is in direct 
opposition to the latent destruction of 
mankind, probably in march already. 

The importance of hospital engin- 
eering applies also to our colleagues 
who plan, programme, design and 
build hospitals and other health 
facilities; manufacture equipment; 
and research, standardise and 
co-ordinate. These colleagues .have 
upon their shoulders a very important 
part of the global task. They have the 
responsibility to avoid oversized hos- 
-pitals or  specific parts of the hospital, 
and under-used equipment. As we all 
know quite well it is a common hospi- 
tal 'disease' to  purchase very special 
sophisticated equipment so that the 
boss can show it, although actually 
it will he under-utilised. Duplication 
and multiplication of  costly equipment 
is a common practice specially in 
teaching and big central hospitals. This 
'disease' can be seen everywhere! It 
is our duty to fight and heal such 
'disease' as  much 3s to avoid lack of  
needed equipment. We, hospital 
engineers, should put all our strength 
to avoid over or under-sized building 
and equipment; in other words, we 
shall seek the truth. 

Another field where we can apply 
our skill is that of remodelling old 
hospitals in order to make them tech- 
nically more functional and humanely 
more pleasant. We shall not destroy 
them. Whenever possible we shall use 
them, doing the necessary ameliora- 
tions without unnecessary destruction. 
An old hospital is a monument in 
itself. Our sensibility should help to 
make decisions to preserve the old 
hospitals as much as we can. Here 
comes the problem lately raised by 
William Tatton-Brown: shall we trans- 
form the big Nightingale wards into 
two, three or  four-bed wards, or  keep 
them open? Shall we paraphrase "to 
be or not to be Nightingale" as a 
Tatton-Brown question? I am not 
preoccupied because I am sure that 
your wonderful common sense will 
hring the adequate solution. 

Generally. we engineers are more 
pregmatic than our friends the archi- 
tects. Usually they dream a little bit 
more than we do. The engineer 
prefers to standardise in order to get 
the benefits of the industrialisation. 
The architect prefers to lea\,e his per- 
sonal seal on each work he is involved 
with. Shall engineers be hostile to 
architects, or get along with them? 
Pragmatism o r  idealism? I believe that 
common-sense calls for an eclectic 

solution . . , We must destroy the 
image of the engineer as a computer. 
No! The engineer has also a rich 
intellectual life built upon a scientific 
and technical basis, and is, therefore, 
trained t o  find beauty easily! 

Another important role of our 
work concerns the economic aspects 
of the hospital expenditures. Out  of 
the four principal- parameters con- 
cerning the everyday life in hospitals, 
engineers take care of two (buildings 
and equipment) and deal with part of 
the other two (personnel and supplies). 
The engineer must balance perman- 
ently the functional and economical 
aspects, and take adequate decisions 
based on good common-sense. 

Regarding the future, our  main 
policy will he to anticipate the days 
ahead when acute beds in hospitals 
get reduced to two per thousand with 
an average turnover of  four to five 
days. Hospitals will be full of equ ip  
ment and engineering services, 
demanding more hospital engineers 
with higher training. The fields of  
thermodynamics. the dynamics of 
fluids, and the electricity in the human 
body are just commencing to be 
explored. I t  is one of our tasks to 
work along with doctors in that 
exploration. In special cases it will be 
impossible to separate the job of the 
engineer from that of the doctor. 
Medical engineers will have a great 
and auspicious career. Health Centres 
and Rehabilitation Centres will be 
more and more crowded with equip- 
ment for preventive and rehahilitating 
medicine. Everywhere the equipment 
will be more automated and computer- 
ised. 

I believe that we are becoming, in 
fact, more health engineers than hos- 
pital engineers. It is possible that in 
a future not too fa r  awav the Inter- 
national Federation . of Hospital 
Eneineerina becomes the International " - 
Federation of Health Engineering. 
- I,  as president of the IFHE, want 
to congratulate the president of The 
Institute of Hospital Engineering for 
the brilliancy of this 35th Annual 
Conference. Both the interest of  the 
papers presented-and the high qualifi- 
cations of the speakers made the 
Conference a success. 

I trust that The Institute of Hospi- 
tal Engineering continues to organise 
conferences as fruitful as this one, and 
to promote the progress of hospital 
engineering as before, to the benefit of  
all health engineers. 

Thank you, 

Eduardo Caetano, 
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posts with the Pharmaceutical Services Divi- 
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Senior Maintenance 
Engineer - Level L8A 
A qualification in medical electronics eng- 
ineering together with experience in the 
repair and maintenance of X-ray and associ- 
ated equipment required. The ability to draft 
specifications for and to direct installation, 
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medical equipment together with the ability 
and willingness to train national staff are 
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Maintenance Engineer 
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ing X-ray equipment and other types of 
medical electronic equipment. The 
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further training in Australii+Jo someone with 
basic knowledge and experience who shows 
the required resourcefulness and adapt- 
ability for the work. Such training would 
include a wide range of electromedical and 
anaesthetic equipment including cobalt 60 
unit and a superficial X-ray therapy unit. 
:% 3-year contracts (renewable in most 

instances). 
::: Gratuity of 24% per annum of annual 
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equivalents. 

Level Salary 
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details to: 
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Papua NewGuineaHighCommission, 
14 Waterloo Place. London SWlR 4AR 
Telephone 01-930 0922. 
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This paper was presented a t  the Lisbon Congress in 19761 under the subject title 
'Hospital Maintenance'. The author is regional works oficer of South Western 
Regiond Health Authority in the UK. 

D. W. HANSON BArch(Liverpoo1) ARIBA FlOB AlHospEng 

II faut donner au futur responsable 
de la maintenance de I'edifice I'oppor- 
tunite de connaitre le projet en cours 
de conception et de manifester ses 
commentaires a son sujet, car: 
a. il pourra ainsi prevoir les problhes  
de maintenance et possiblement les 
eliminer a travers le debat avec les 
concepteurs, et 
b. il pourra aussi planifier au prtalable 
la maintenance de I'edifice et faire les 

demarches nkessaires pour en assurer 
le financement. 

Lors de la reception de I'tdifice le 
responsable de sa maintenance doit 
recevoir un Manuel d'Informations 
sur I'H8pital; le personnel de son 
kquipe doit recevoir une formation 
adequate avec la collaboration des 
fabricants de I'equipement, etc. 

La strattgie de la maintenance et 
du remplacement des installations 

prtsente - des aspects financiers et 
d'ordre pratique. Une bonne conser- 
vation et le contrble des coiits 
sont d'une grande importance. 

I1 faut que les edifices existants 
durent plus longtemps, vu les pres- 
sions economiques et sociales en con- 
stante evolution; d'autre part, des 
changements permanents rendent 
difficile I'tlahoration d'une politique 
positive de gestion du patrimoine. 

Full Paper 
This paper embodies the results of 
my experience as an Architect, firstly 
in private practice, and then in the 
National Health Service, and since 
1974 as a Regional Works Officer 
whose duties embrace not only direct 
responsibility for the execution of 
health building projects, but also 
setting the standard for maintenance 
of the Health Service estate through 
the South West. 

In this last task particularly, there 
is need to maintain very close liaison 
with Area Works Officers who are 
responsible individually to the Health 
Authorities of Gloucestershire, Avon, 
Somerset, Devon and Cornwall. I am 
grateful to my Area Works Officer 
colleagues 'for their contribution to 
this paper. 

The first sections of this paper 
examine ways in which the designer 
can help reduce the maintenance lia- 
bility. They are followed by an exam- 
ination of the maintainer's approach 
to setting up a maintenance strategy 
once the building is handed over to 
him. The paper concludes by discus- 
sing some of the factors which influ- 
ence long-term decisions about the 
use of buildings which in their turn 
can affect maintenance policy. 

The Building User's Part 
The building user may not be the 
building owner, nor is it always the 
case that the user is responsible for 
maintaining the building. Building 
owners, therefore, to ensure a success- 
ful outcome to the task of providing 

a new building (and here I mean 'suc- 
cessful' in the terotechnology sense), 
should make arrangements for these 
several complementary interests to be 
protected by an appropriate building 
professional. 

This professional can be on the 
building owner's staff or be a Con- 
sultant appointment, but whichever 
method is used, I will call him the 
'maintainer', concerned with the 
separate interests of the owner, user 
and maintenance staff. 

The Maintainer then, is a Works 
professional experienced in estate 
management; a n d  he  should become 
involved right at the inception of a 
project for a number of reasons. In  
the case of an existing group of 
buildings to which an addition will be 
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made, there is bound to be an impact 
on existing traffic patterns, car park- 
ing, boiler services, catering facilities 
and so on. Certainly when the Con- 
tractor has cleaned up and gone, the 
Maintainer will have the task of 
keeping the building and the services 
it contains in good running order, and 
he may well have to increase his 
maintenance force to do it. If not, 
he will certainly have to increase his 
maintenance budget. 

For many years, designers have 
tried to monitor the success of new 
capital works in the Health Pro- 
gramme by a 'feedback' system. This 
has been reasonably successful on the 
engineering services side, but not so 
from the building envelope point of 
view. 

This last point (if any reasons were 
needed for the next suggestion) jusli- 
fies the Maintainer having an oppor- 
tunity to run through proposed design 
solutions and details, before the Archi- 
tect's and Engineer's designs become 
enshrined as production drawings. I t  
is quite possible this idea will be 
anathema to the dedicated prac- 
titioner who may not appreciate that 
in a large design organisation impor- 

tant design decisions can be taken 
by quite junior and sometimes inex- 
perienced staff. As this is a fact of 
life, my suggestion is made in the 
expectation that by informal, and 
hopefully amicable discussion, main- 
tenance liabilities can he minimised 
without in any way undermining the 
responsibility of the design profes- 
sional. If an easy description of this 
suggestion is required, this could be 
called 'feed-forward'. 

Many examples can be used to 
illustrate why there is a need for these 
discussions. It is right to pose ques- 
tions about the use of 'softwood 
externally; roof and eaves detailing; 
adequacy of access to engineering 
installations; glass in the elevation as 
it affects energy conservation; and the 
results of designers in a central office 
not appreciating local weather con- 
ditions. It is not proposed to explore 
the right or  wrong way of doing 
things, but they represent important 
topics for discussion. 

The benefit of discussions from the 
designer's point of view is that they 
give him an opportunity to explain 
his difficulties in working to cost 
limits. These may put him in the 

position of having to specify a 
material requiring relatively high 
maintenance. I t  is difficult to. accept 
such a point as a generalisation, so 
I will illustrate it by the example of 
a very large multi-storey new hos- 
pital a t  present under construction 
on the coast in my Region. Mill- 
finished aluminium windows were 
specified, as the cost limit was 
extremely tight. The job architect 
wished to improve the specification 
from mill-finish to anodised, hut, as 
this would have added £50,000 to the 
cost at a time when savings were 
being sought, after receipt of tenders 
approval was not given. Of necessity, 
this is only a brief description of the 
background, hut the situation must 
be familiar to all designers obliged to 
work within fairly tight cost limits. 
A careful consideration of the cost 
of the job as a whole produced no 
compensating savings, so that the 
specification had to remain as ordin- 
ary mill-finish. The maintenance 
manager as a result was faced with 
the prospect of either washing down 
the aluminium frames with soap and 
water twice a year, or not doing this 
and budgeting for the replacement of 
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these windows after about twenty 
years. 

Considerations of public accounta- 
bility can have their effect on instal- 
lations contained in new health build- 
ings. For example, I quote the effect 
of competitive tendering for services 
installations - specifically piped 
oxygen services. I t  is quite possible 
for  Manufacturer 'A' to be successful 
in tendering for a job to be located on 
a hospital site where the oxygen 
installation is by Manufacturer 'B'. 
Work needs to be done on contractual 
procedures to eliminate this kind of 
difficulty, and also to bring the Con- 
tractor's expertise into close contact 
with the design team, before all the 
design decisions have been made. This 
would include specialists - like floor- 
ing contractors - because , new 
materials and techniques are being 
developed all the time and it is easy 
for  the designer to become out of 
date. 

Handover 
It is important that engineering and 
building maintenance staff are given 
an  opportunity to familarise them- 
selves with a building as early as 
is reasonable during construction. 
Arrangements have been made in my 
Region (and I know similar arrange- 
ments have heen made in other 
Regions and the Property Services 
Agency) for early informal contact 
between maintenance staff and site 
supervisory staff. I t  is particularly 
important that there is close contact 
between them during the snagging 
stages, for few buildings pass the 
'practical completion' stage free of  
defects. 

At 'practical completion' the build- 
ing is handed over to the owner and 
enters the commissioning stage. (The 
term 'commissioning' does not mean 
the contractual setting to work of 
engineering equipment, incidentally.) 
The new building now commences its 
life as a facility requiring maintenance, 
and it is of great importance to main- 
tenance staff that comprehensive 
Project Information Manuals. includ- 
ing complete 'as fixed' drawings are 
made available to the Maintainer at  
handover by the design.team. Sadly 
this is not general practice yet, but 
should be- how many of us would 
drive a new car  away from the gafage 
without an 'Owner's Handbook'? 

The end-of-contract setting-to-work 
stage and post handover commission- 
ing period are critical in the context of 

training maintenance staff and users 
alike. Manufacturers and designers 
should be involved in the process. 
At this time the users will familiarise 
themselves with the policies behind the 
design and equipment provided - 
failure adequately'to do this can have 
serious consequences. As an example, 
the case of  a hospital which has been 
open only three years, emphasises this 
point. Already the lining of the 
incinerator flue - the central element 
of  a cluster of flues surrounded by a 
concrete windshield - is lying 
powdered and crumbled at  the bottom. 
because the incinerator was run at 
temperatures greater than the maxi- 
mum allowed for in the design. There 
was nothing wrong with the specifica- 
tion in fact. The problem arose 
because the use of disposable plastics 
had greatly increased after the design 
was completed, and to incinerate this 
material requires very high tempcra- 
lures. Had the training described taken 
place, it is probable that instead of 
incinerating the plastic, it would have 
been separated out for collection by 
the Local Authority. As it is, an 
expensive repair bill has resulted. 

Strategy for Maintenance 
Good maintenance practice does not 
simply start with the handover of the 
building-it must be planned in 
advance, as early as possible. The pro- 
cess of  designing a building should 
include calculating the running costs, 
which in themselves should include the 
cost of labour and materials required 
for  maintenance. There are a number 
of ways of approximating such costs, 
including the use of the Bill of Quanti- 
ties as an indicator. Take the Painter 
and Decorator Bill for instance, it is 
easy enough to calculate from this 
what the cost of interior and exterior 
redecoration will be, dependent on the 
time periods chosen for  these tasks 
to be undertaken, and from this, 
lahour and materials costs can be 
estimated. The maintenance manager's 
expertise, having gone through the 
job, will be to determine what strategy 
of maintenance is appropriate to that 
building. By strategy, I mean whether 
it is on a Planned Preventative Main- 
tenance Programme, o r  one of  the 
other methods between that, and 
Breakdown Maintenance. .Equally, he 
will need to decide the proportion he 
will do from Directly Employed 
Labour and by outside Contractors. 
From these decisions, he can estimate 
the additional staff he is likely to 

need to cover the maintenance of  
this new building. Whatever the 
method chosen, the materials and 
labour needed will cost money, and 
this needs to be allowed for in the 
budget for future years. 

Building owners should he educated 
to accept that maintenance is required- 
from the first day a building. opens, 
and should agree funds'for this pur- 
pose. Unless this is done, 'backlog' 
maintenance begins to'build up from 
the opening day, and will be a con- 
stant source of worry for the main- 
tenance manager. Experience has 
shown, however, that sufficient money 
has never been made available. This 
produces the need to determine priori- 
ties. The Department of Health and 
Social Security have developed a 
system of maintenance management 
based on survey and programming 
techniques. This is called Estmancode 
and it has been adopted throughout 
the National Health Service. At  
present, budgeting is on an  annual 
basis, which in itself results in diffi- 
cult decisions for the maintenance 
manager who needs constantly to 
review the order of his priorities. I t  
is salutary to compare the percentage 
of running costs annually devoted to 
maintenance: 

MAINTENANCE EXPENDITURE 
TABLE 

Expenditure Expenditure 
as a % of as a % of 

annual revenue capital value 
Hotel ...... 
Industry 10% 2.9% 
PSA 8% 2.3% 
NHS 4.5% 1.6% 

T o  some extent  these figures are 
conjectural, but represent the com- 
parative expenditure pattern. The 
conclusion to be drawn is that where 
there is commercial benefit in good 
maintenance, it is afforded. It is 
hardly surprising that the backlog 
maintenance figure in the National 
Health Service is very high indeed. 

As well as competing with other 
disciplines to secure funds, the main- 
tenance manager is often faced with 
complex problems in carrying out the 
maintenance. Many attending this 
Congress will have had to remove 
walls to replace boilers in an old 
boiler house, one example of such 
complexities. Hopefully, my sugges- 
tion of  early discussion .between 
designers and maintenance managers 
will eliminate such difficulties. 

Developing technology presents 
difficulties too, and here I instance 
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radiological X-Ray equipment. This 
is something which changes rapidly, 
and is for hospital design staff a par- 
ticular headache, for-model types are 
not identified 'until some 12 months 
before handover. As a result, purpose- 
made provision is not possible, but to 
provide infinite flexibility for instal- 
ling th~ .  equipment when it is even- 
tually delivered, can be very expen- 
sive. For the Maintainer, this creates 
difficulties, since the equipment needs 
to be replaced about every ten years. 
Frequently this equipment is very 
heavy and buried in the basement of 
the building, quite apart from the 
fact that the fixings for the new sets 
hear no relation to the old. 

I Good Housekeeping 
As labour and material costs rise, 
specifications previously regarded as 
'traditional' are being challenged. This 
can create difficulties where jobs 
designed many years ago are only 
now being brought into use. Floor 
coverings illustrate this point very 
well. An example can be quoted on 
one job where sheet PVC materials 
had been widely specified and only 
here and there had carpet been intro- 
duced, largely because of its higher 
initial capital cost. Studies carried 
out by the local Domestic Services 
Manager proved that maintenance of 
PVC sheet compared with carpet, was 
a third more costly per year, which 
resulted in an enormous figure over 
the life of the building. This was a 
case. .where. clinical. considerations 
were in the melting pot with original 
specification and running costs. 
Because of the advance in carpet 
manufacturing techniques since the 
original specification, no medical 
objections were raised against the 
type of carpet which was currently 
available, and this made it possible to 
introduce a lot more carpet into 
selected areas of the hospital. 

The change in fuel cost and avail- 
ability has caused maintenance man- 
agers to join with colleagues in other 
disciplines, notably Treasurers, to 
identify areas of high energy use, and 
take corrective action. It is very illu- 
minating simply to carry out com- 
parative running cost studies for 
similar establishments, and start with 
the simplest of checks where costs are 
shown to be high. This means instru- 
mentation checks and flue gas analy- 
sis. Of course in efficiently run situ- 
ations, additional savings can only be 
achieved by some capital outlay to 

improve the contribution made to 
environmental control by the build- 
.ing envelope itself. 

There are many other illustrations 
which could be given where maintain- 
ers can achieve cost savings, like 
measures to conserve water; the use 
of flushing additives which result in 
a reduction in drainage maintenance; 
and the wholesale redesign of the 
areas around buildings to reduce 
grounds maintenance, but I believe 
the point will have been made without 
extending this section. 

The Change in the Economy 
The downturn in the world economy 
has had the effect. all over the UK 
and in other parts of the world, of 
forcing changes in long-term plans 
for the replacement of old buildings. 
Buildings which had been the subject 
of such plans' had naturally only 
received a cosmetic form of mainten- 
ance for many years. Now that capital 
replacement has become an impossi- 
bility in a lot of cases, the existing 
buildings require very high mainten- 
ance expenditure to bring them up to 
a condition which will keep them in 
use to the end of the century and 
beyond. 

I t  is interesting that not only 
economic forces have ..brought this 
change. The social conscience of the 
community has been stirred to con- 
serve the heritage of ourold buildings, 
and Planning Authorities have a diffi- 
cult job in .deciding whether to pre- 
serve a building on groun'ds of age, 
or adaptability, or  both. 

The Estate as a Whole 
It is appropriate in the last section of 
this paper to broaden the subject to 
embrace Estate Management in its 
widest sense. There is a need for 
long-term planning in the use of 
buildings, so that, for example, the 
continued use of buildings with ' a 
high running cost is examined very 
carefully, and unwanted facilities dis- 
posed of. So often buildings are kept 
going by their users for sentimental 
reasons. 

Unfortunately many factors bedevil 
long-term planning, especially popu- 
lation predictions, for instance the 
effect the post-war 'bulge' had on the 
demand for maternity services (and 
of course, later, schools). A rapid 
maternity hospital building programme 
was initiated, with the result that 
today we have more maternity beds 

than we need. By now, of course, the 
post-war 'bulge' of population has 
entered the stage of parenthood, but 
just as that occurred, the Pill had a 
dramatic effect on the birthrate, which 
upset all the predictions. 

Another variable is the economic 
situation. It is a regrettable fact that 
politicians tend to use the building 
industry as an economic regulator. 
Were this not so, it would be more 
possible to say 'plan this building for 
a sixty-year life, then it will be 
replaced'. Early in 1969 an Oper- 
ational Research study was commis- 
sioned to produce information for 
maintenance managers, so that they 
could read off a graph the cost of 
deferring, say, roof repairs for one or - .  
two years. The researchers were very 
enthusiastic and hit on the concept 
of working backwards from the 
closure date to determine the right 
level of annual expenditure on main- 
tenance. I t  was suggested the ideal 
situation was, that on the last day 
the building was used, the last man 
out would slam the front door, and 
the building would fall down! There 
were many problems in working this 
idea (which you must admit has a 
beautiful simplicity about it), but the 
chief difficulty stemmed from com- 
plete uncertainty about the closure 
date of any building, which is largely 
due to changing economic circum- 
stances. 

Conclusion 
This paper has atiempted to illustrate 
the practical problems facing main- 
tenance managers and the degree to 
which these can be lessened by infor- 
mal contacts a t  the right time with 
building designers. The views 
expressed will not go unchallenged, 
for there are highly professional 
people amongst both designers and 
maintainers who believe they have a 
complete knowledge of the other 
person's problems. 

The paper ends by discussing those 
important social and economic ques- 
tions which face all communities. This 
is no time for anyone to squander 
valuable assets, whether these include 
fuel, individual buildings, or groups 
of buildings forming a community 
environment. The designer and main- 
tainer can work together to ensure 
the best possible value for money 
which will have its reflection in the 
hest possible service for patients, as 
well as the medical and nursing staff 
who are devoted to their care. 



16 INTERNATIONAL FEDERA TlON ISSUE No. 3 0  HOSPITAL ENGINEERING JUNE 1979 

This paper was presented or the Lisbon Congress in 1978 under the theme 
'Hospital Engineers in the Hospital'. The author is a director of the Medical 
Architecture Research Unit in London. 

Mult i-Prof essional Planning and Design 

RAYMOND MOSS MBE PhD DipArch(Sheffie1d) ARIBA(UK) 

SynopsislRCum6 
Dans les dernieres annees il y a eu u n  reference communs, les equipes mult i-  equipes et Fa aRecte difavorablement 
mouvement constant pour former professionnelles eprouvent une grande la qualite du  produit. 
equipes multi-professionnelles de difficulte pour identifier les objectifs Cet expose essaie d'identifier 
planification et projet d'hbpitaux, et methodes. 11 y a trop d'opportuni- quelques de ces malentendus et 

Mais parce qu'il n'y a pas une tes de malentendus et d'irritations irritations et propose la structure d'un 
langue technique et u n  systime de parmi les membres des soi-disant cours de 'post:graduate'. 

The Full Paper 
I n  recent years the emphasis of the 
health care delivery system has shifted 
from hospital t o  community. Bu t  this 
was not the case i n  1948 when, 
because o f  the war, the United,King: 
dam found itself with a National 
Health Service, hut with no  generally 
acceptable hospital design o r  model. 
I n  other words. although a building 
programme was i n  prospect. because 
there had been no  hospital building 
there was no  typical British hospital 
more recent than those which had 
been built 60-100 years earlier. 

I n  a sense, therefore, the position in 
Britain then bore a close resemblance 
to the position i n  some developing 
countries now. The question to be 
answered was 'how hest can a nation 
with litt le o r  no  previous experience 
organise itself to produce with a 
min imum of delay, and at a cost i t  
can alford, the health service buildings 
which i t  so hadly requires'? 

I n  that serious situation, Bri tain did 
something which today would be 
regarded as doubly dangerous-she 
looked overseas for  hospital design 
ideas o r  models. Such a quest is 
doubly dangerous because firstly. i t  is 
most unlikely that a hospital designed 
specifically for one country wi l l  be 
equally appropriate i n  another, and 
secondly. to propose a hospital i n  
isolation from community care pro- 
vision is now regarded as both 

inefficient and extravagant. But com- 
prehensive health care planning was 
not practised i n  1948. so the situation 
was one o f  ignorance heing bliss. 

The war had i n  .fact impoverished 
the nation t o  such an extent that, 
even though there was a need for new 
hospital huilding. there was no  money 
to d o i t .  And paradoxically it was this 
poverty which perhaps averted a num- 
ber o f  major hospital huilding 
disasters. For. although the dangers 
inherent i n  simply copying another 
country's hospital were foreseen by a 
small number o f  people. i t  was the 
lack o f  money for hospital huilding 
that stemmed the demand for copies, 
which surely would have arisen i f  
resources had heen plentiful. I n  this 
respect, r ich developing countries 
anxious to huild hospitals i n  a hurry 
are at considerable risk. 

The Research Programme 
I n  a situation o f  minimal experience 
and no money to huild anyway, there 
was time to think. Certainly one had 
to look abroad t o  assess the problems 
and possibilities and this was done. 
but i n  parallel with a home-based 
research programme. The first 
research unit, which was organised 
and financed properly and had res- 
ponsibility for addressing itself t o  the 
problems noted above. was the Divi- 

sion for Architectural Studies o f  the 
Nuffield Provincial Hospitals Trust' 
and three particular qualities charac- 
terised their work. First, design 
solutions were based on a thorough 
understanding o f  function. Second, 
this thorough understanding was 
achieved by carrying out studies with 
a multi-professional team. Third, the 
construction and operation o f  live 
projects t o  demonstrate the team's 
findings was more dramatic than a 
written report. 

That 'form follows function' was, 
for many years, a catchphrase among 
hospital planners in Britain. The 
implication here is that there is one 
'best' plan for any given function - 
a I: I fit. The Nuffield Team contested 
this view by pointing out that 'the 
influence o f  design upon function may 
be very great', although hospital 
planners have generally wished t o  
believe that function has dictated 
design. i n  the complex environment 
o f  the hospital. 

This fundamental proposition 
changed the whole course of hospital 
planning, f rom one i n  which individ- 
ual designers sought to create a hos- 
pital  'tailor made' t o  suit the 
individual process o r  activity, in to 
one in which multi-professional 
planning teams, on the basis o f  their 
combined knowledge and experience, 
produce 'loose fit' designs. These can 
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cope more easily with. the rapid not involved in it day to day. Each is a medical client has emerged who, for  
changes which occur, in medical and point of reference for planning data, the sake of clarity and convenience, 
nursing practice and management. and one to which one speaks automa- speaks on planning matters on behalf 
Now, these ideas.are:.brought t o  bear tically on all matters concerning of  all other doctors with whom, one 
as a routine when evaluating hospital planning. In this collaborative hopes, he is in continuous contact. 
planning proposals. In fact, designing endeavour the engineer has a unique Nurses and administrators on plan- 
for flexibility requires a deeper know: contribution to make. ning teams fulfil a role similar to that 
ledge of user needs. of  the planning doctor, but it is the 

Roles of Individual planning nurse who frequently occu- 

Multi-Professional Working Team Members pies the centre of  the stage. The 
reason for this is twofold. Firstly, she 

Hospital problems may be approached spends more time than any other class 
from two points of  view. Referring It is well worth considering for a of hospital .user in contact with,  the 
again to the Nuffield R e p ~ r t , ~  'One moment the roles of the individual patient, and secondly she is deeply 
way is from the accumulated know- team members in more detail, and involved in, and often responsible for, 
ledge and experience of those whose before anybody stops me to ask, the organisation and 
daily work has been within the hospi- "What about the patient?", let me say The hospital administra- 
tal o r  in hospital design; the other is that for obvious reasons it is not tor brings to bear his overall view, of 
by bringing to bear fresh minds and possible to speak to every .patient. hospital organisation and management 
fresh methods from outside because Recent research has indicated that which includes special interests such 
people working in hospitals are often interviews with patients do not pro- as logistics and catering, 
too close to their problems to view duce really useful planning data. So, From what has been said it can be 
them dispassionately.' In the event from the planning team viewpoint and seen that multi-professional planning 
the Nuffield team considered the two as we are all potential patients, the teams have on them people who may 
approaches to be complementary and combined knowledge and experience be regarded as .proxy. clients, whose 
aimed at  a balance between the two. of doctors, nurses and administrators, job it is to represent the views of all 

If the Nuffield proposition is accep- together with the environmental con- classes of hospital users, with whom 
led, then from the viewpoint of a cerns of their design trained collabora- they are in touch continually, and who 
Nation or  Region facing the challenge tors, is taken as representing the are, a t  the same time aware of the 
of producing a series or  programme of patient's total needs. This is not to  designers. In short, the 
hospitals, the supplementary question say that surveys of patients' needs planning team is in an ideal position 
has to be asked 'how can such a blend and desires are unnecessary. But it is to communicate three ways; with 
of experience and innovation be to say that the results of  such surveys those who wanthospitals (the 
achieved while a t  the same time are data additional to, rather than as with those who pay for them (govern- 
making the hest use of skilled man- a substitute for, the combined experi- ment or other corporate bodies); and 
power?' One answer is by making ence of the team. with those who design and build them 
repeated and concentrated use of Clearly, doctors are key members (design firms; employed consultants). 
planning teams to instruct and guide of  the 'client group' on the plannlng 
a variety of design teams. The plan- team, and in the UK the planning doc- 
ning teams would consist of  doctors, tor has emerged as a clear-cut figure Works P P O ~ ~ S S ~ O ~ ~ ~ S  
nurses, hospital administrators, archi- who speaks on behalf of his medical so far this discussion has been con- 
tects, engineers and quantity sur- colleagues on planning matters: For it cerned with client group represents- 
veyors, skilled and experienced in the is obviously impossible for  every on the planning team, but there 
problems of hospital design. They medical specially to he represented on is component 
would he responsible for briefing and the team, and anyway practising works professionals. ~ ~ ~ h i t e c t s ,  
monitoring the progress of  the clinicians are only likely to be and surveyors must also be 
designers who may or  may not be involved in a major building project represented if the of  
experienced in 'hospital design. The once in their lifetime. Hence they objectives from planning team to 
job of the architect, engineer, sur- have no opportunity to accumulate designers is to be as clear as the 
veyor or building economist on the experience. Further, they would be 'communication hetween the client 
planning teams is to ensure that the prone to impress their own individual- group and [he 
design and cost implications of  ity too strongly on the design of  their A truly representative multi- 
decisions made hy their medical, nurs- own department - a problem professional planning team combines 
ing and administrative colleagues are frequently encountered in teaching client and works professional groups 
continually made clear. The job of  the hospitals. However, specialist advisers in to  a balanced whole, with respons- 
nurses,' doctors and administrators is are co-opted on to planning teams from ibility for preparing-project policies 
to bring to the tahle specialised know- time to time to give specialist advice, and ~ ~ ~ ~ h ~ ~ ,  the multi. 
ledge and experience. Because they but this is done alongside the planning planning team provides 
are not concerned with a hospital for doctor who, through regular contact focus for communication between 
themselves, they maintain a balanced with designers. is aware of the factors hospital users on the one hand and 
view. This then is multi-professional which constrain their work, and will the project design learn on the other, 
working. Each team is representative act also as a foil to the more flagrant r hi^ principle is illustrated in  ~i~~~~ 1. 
of hoth user and desianer ~rofessions, acts of individuality. Because they are - .  
providing a focus of knowledge and a member of a multi-professional 
exoerience across the hoard. They are team. dannina doctors are also well Problems of Planning Teams. 

. 
continually refreshed by close con- aware of the changing needs of nurses Even though multi-professional plan- 
tacts with hospital practice hut are and administrators. In fact a 'proxy' ning teams have been operating for  
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some twenty years, and a firm belief 
in this method is..still maintained i n  
Britain, i t  would be foolish t o  suggest 
that these teams have not suRered 
from severe growing pains. I t  would 
be equally foolish t o  imply that the 
teams working currently do not have 
their problems, o r  that al l  the prob- 
lems on inter-disciplinary working 
are understood. Recognising this, in 
1971 the Health Services Planning and 
Research Steering Committee called 
for a memo'randum setting out the 
need for. and possible hasis of. a 
course o f  education and training for 
health planners. ie memhers o f  mult i-  
professional planning teams. As a 
result of studying the memorandum 
the Committee agreed that a Study 
Group should he set up, and the 
Group reported i n  May  1972.' So. al l  
research i n  this area is comparatively 
recent. and we are stil l learning fast. 

The Study Group reported that the 
case for improving education and 
training for those professionals 
involved i n  Health Building Planning 
and Design has heen made repeatedly 
over the last two decades and a 
numher o f  courses have been held. 
But, there is evidence to suggest that 
i n  many cases these courses may have 
hindered rather than helped the cause 
of molti-professional collaboration 
and the identification o f  prohlems. I n  
fact. i t  could he held that they have 
strenghened professional separation 
rather than hlurred the edges of 
brofcrsional hondar ies which was 
their purpose. A t  the time that short 
courses were heing held, i t  was not 
really appreciated that i t  was insuffi- 
cient merely to bring disciplines 
together to achieve collaboration. The 
Group submitted that i t  is necessary 
to weave together these skills into a 
new discipline o f  'PLANNER'.  As a 
hasis for further discussion the Group 
attempted to identify some o f  the 
characteristics desirable in planners, 
and tentatively to suggest a hasis for 
the development o f  an education and 
training programme. 

For the most part the people serving 
on planning. teams havc learned the 
trade hy practising it.  huilding upon 
the particular sort o f  professional 
education and experience they happen 
to have received. I t  may he true that 
the most effective way o f  educating 
the memhers of the planning team is 
for them to teach each other, hut this 
implies a hasis from which a sympa- 
thetic approach to, and an understand- 
ing of, the problems o f  the other 
person can he developed. a willingness 
to auempt to evaluate previous work. 

and a continuity o f  association over a 
number o f  years. .Unfortunately such 
conditions rarely exist. A l l  too often 
planning team memhers come together 
with the prime purpose o f  putt ing 
forward their own 'professional' view- 
point, for  example doctors act as a 
mouthpiece for  their specialist 
colleagues apropos the particular sub- 
ject under discussion. Architects are 
concerned either with the a t h e t i c  
quality of the environment they are 
creating, o r  perpetuating their tradi- 
tional 'leadership' role. Engineers 
frequently separate engineering from 
building as a result of their concern t o  
maintain their separate but  equal 
status vis-zi-vis architects. Surveyors 
concern themselves with controll ing 
costs, frequently i n  a way which while 
valid to them appears t o  others to he 
against the concept o f  true value for 
,money. Administrators lacking the 
necessary skills for design evaluation 
which would enable them to control 
the quality o f  the project concern 
themselves primarily with delivering 
the goods on time. Nurses, who per- 
haps more than any other members 
of the team represent the views o f  the 
widest range o f  user needs, i n  certain 
circumstances appear t o  be concerned 
with the status o f  the nurse. 

On  the other hand al l  these pro- 
fessions havc legitimate and construc- 
tive contributions to make to the 
planning and design processes. How- 
ever, for the production o f  an 
optimum design solution i t  i s  the 
bridging o f  the gaps between the areas 
o f  professional responsibility that 
hecome more important than narrow 
professional knowledge itself, i f  the 
final result is to represent a synthesis 
o f  many and often conflicting require- 
ments. 

Bridging these gaps appears t o  he 
a question largely o f  establishing a 
common technical language as a 
vehicle for  understanding and defining 
finally common objectives. Without 
this common language i t  is not possihle 
to approach sympathetically the prob- 
lems of one's collaborators. 

Hospital Building Design 
A t  a general level. our understanding 
of the nature o f  the problems which 
confront us in health huilding design 
has come a long way i n  the last 
decade. We have a greater understand- 
ing o f  the hospital as a whole and 
o f  what makes it work efficiently. We 
know morc ahout the design o f  depart- 
ments and spaces. not only from a 
whole hospital point of view. hut also 

from the user's viewpoint, and there 
are the beginnings o f  an ordered body 
of knowledge about our subject. But, 
i f  some progress has been made and 
there is considerably more information 
t o  draw on, one may well ask why the 
task o f  planning and designing health 
facilities has not hecome easier nor, 
why the results have not significantly 
improved? 

The answer is not easy to find, and 
indeed there are many answers. The 
problem o f  the use and meaning of 
words can be identified easily, but 
DerhaDs a more fundamental cause of 
the widening gap between professions 
is increasing s~ecialisation. Indeed, - .  
quite often planning and design teams 
are pulled apart by this specialisation, 
and hy the use o f  jargon as a form 
o f  shorthand which goes wi th i t .  A n  
editorial group preparing a glossary 
of hospital planning terms under the 
auspices o f  the K ing  Edward's Hospi- 
tal Fund for  London found that some 
words were not capable o f  an agreed 
inter - disciplinary interpretation. 
Indeed, with the increasing sophistica- 
tion o f  planning and design concepts 
the problem o f  language has become 
worse rather than better over the last 
few years. 

I n  his paper to the R l B A  Hospitals 
Course nearly twenty years ago, Pro- 
fessor Chester posed the question. 
"how does one plan- for flexibility?" 
Hospital designers are stil l posing this 
same question, hut what is interesting 
i s  that i t  now means something rather 
different. When the question was first 
asked. mention o f  the word 'flexibility' 
triggered off, at least i n  the minds o f  
most people, the ahility to move room 
partitions easily and to extend easily 
those departments which were expec- 
ted t o  have a fast growth rate. Bu t  
now the position is changed. A t  the 
time o f  writing the word 'flexibility', 
without further definition. means 
either everything o r  nothing, depcnd- 
ing upon one's own interpretation. 

Despite our growing knowledge o f  
the whole hospital. a further result o f  
specialisation is the concentration of 
design elTort on the 'department' 
rather than on the whole hospital. 
This subordination o f  the whole t o  
the part has heen supported. i n  large 
measure. by short courses and guid- 
ance material on  hospital design 
problems which have taken some 
particular department as the central 
theme. I wil l  return to this topic later. 

Team Fragmentation 
Perhaps even more serious is the 
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destruction of any frame of reference 
or design method which might have 
emerged if the members of the plan- 
ning team had been oriented in the 
same direction, or at least had a 
common basic training. Because the 
team cannot define common problems 
and procedures, the frame of reference 
disintegrates, and this complicates 
the moving back and forth which 
'planning' or 'designing' involves. The 
result is that people who are supposed 
to be collaborators arrive at positions 
where they are actually oooosina . .. - 
rather than supporting one another. 

Team fragmentation and the current 
philosophy of learning by doing have 
denied planning team members the 
opportunity to discover as much as 
they should about each other, the real 
needs of users or  the interactions 
between the closely woven patterns of 
activities which take place in a hospi- 
tal. Learning by doing has become 
merely doing. There appears to be 
little hope of this situation being 
halted, let alone reversed, until a 
fully structured educational pro- 
gramme exists through which all 
members of planning/project teams 
can pass. 

The potential element of conflict is 
not, however, equal between all the 
professions involved. Doctors and 
nurses on planning teams are respons- 
ible for the quality both of patient 
care and of the therapeutic environ- 
ment. Engineers and architects are 
responsible for meeting these demands, 
and between them for designing arti- 
facts not only for current users, but 
for subsequent generations of users. 
Hence, the users of health buildings 
identify engineers and architects as 
being the people who provide the 
plant that they use every day, and 
consequently hold them responsible 
for failure in any particular. As a 
result of their continuing responsi- 
bility, architects and engineers and to 
a lesser extent planning doctors and 
nurses, have developed certain com- 
mon fields of interest such as user 
satisfaction, ease and cost of mainten- 
ance and environmental quality. 
Professional pride also plays an 
important part. Doctors, nurses, 
architects and engineers conceive the 
design and engineers, architects 
and constructors give birth to it. They 
tend to show the finished product to 
their friends and relatives from a 
number of different viewpoints accord- 
ing to their audience. Consequently 
they feel either pride or shame or 
both, hut their responsibility for the 
whole thing remains. 

On the other hand the surveyor or 
building economist sees his role as 
being to secure what he calls 'value 
for money' and nwone would disagree 
with this aim. The questions that 
arise immediately are, what does he 
consider to he value, and by what 
means does he set about achieving it 
in a way which he considers to be 

building which has resulted from their 
efforts. This makes it less likely that 
they will identify with the project, 
either in the same way, or for as long 
as their colleagues. Hence a psycho- 
logical factor operates which 
encourages the fragmentation of the 
team. 

'economical'. The methods employed 
are a natural end-product of a com- 
bination of his professional education, 
the disintegration of a recognisable 
multi-professional operational frame- 
work referred to earlier, and the 
excessive expectations on the part of 
administrators who have been seduced 
by an inadequate concept of cost. 

For the most part the task of the 
surveyor has become cost 'control' 
in the shallowest sense of the word. 
The field he is expected to cover, ie 
building economics, cost planning, 
performance specifications and so on. 
requires.a width and depth of know- 
ledge which can only he achieved 
fully in a very sympathetic team. This 
is not intended as a criticism of sur- 
veyors but an analysis of a situation 
which develops frequently. One of the 
most serious results of this situation 
of potential conflict is that operational 
function and the design which is 
intended to serve it are being pulled 
progressively apart and hospital design 
and hospital operational efficiency are 
suffering as a result. 

The administrator is cast frequently 
in the role of manager for the whole 
or Dart of the total design and building 
process and, because of his lack of 
knowledge of the desian orocess. mis- 
understandings and the risk of friction 
often result. In many ways the admin- 
istrator, in planning and design, 
demonstrates the same characteristics 
as the surveyor. I t  is interesting to 
note that administrators' trainine. like 
surveyors', has not concerned itself 
traditionally with either investigating 
user-requirements or 'the design pro- 
cess', as understood by the design 
disciplines. This has led to a situation 
in which the administrator has worked 
'according to the book', ie a defined 
objective has to be reached on time 
within a defined cost. Certainly, some 
team discipline including time and 
cost constraints is vital, hut these 
constraints should be based on a real 
understanding of the problems. 

Although it may he true of other 
professions, it can be seen that the 
economist/surveyor and the adminis- 
trator are involved in the project in 
ways which have no easily apparent 
consequences for the user of the 

Problems and Possible 
Solutions 
T o  summarise, it is possible to identify 
some of the problems: 

Because planning is a multi- 
professional exercise, in the process of 
planning the 'gaps' between profes- 
sional knowledge become more 
important than that knowledge itself; 

Because planning teams lack a 
common language they are incapable 
of defining adequately their common 
objectives; 

Because of the first two problems a 
hierarchy of words and meanings, and 
the frame of reference that goes with 
them have disintegrated; and 

As a result function and design have 
become so divorced that function- 
based planning and meaningful 
objective evaluation have become 
increasingly difficult. 

The gaps hetween the various pro- 
fessions in the design team would 
partially be filled by a common 
language, partially filled by a know- 
ledge of the planning and design 
process, partially filled by theoretical 
exercises and partially filled by prac- 
tical experience. But, the last should 
come last, whereas in the majority of 
cases it has come first. The sort of 
short courses which have been run in 
the past cannot reasonably be expected 
to bridge these gaps. I t  takes quite a 
while to gain even a nodding acquaint- 
ance with an understanding of the 
skills involved in the definition of 
problems and operations research, 
and topics such as the methodical 
collection, sifting, storing and applica- 
tion of data have hardly been touched. 

The teaching of multi-professional 
groups is referred to as 'cross fertile' 
and even though it is still in its infancy 
some principles appear to he being 
recognised. First, such courses, where 
they do exist, are wide in scope and 
can be compared with urban design in 
relation to architecture, ie buildings 
are involved hut not the design of 
buildings. Second, they are a t  post- 
graduate level, and are concerned with 
producing teams of oeoole who have . . 
received ;heir undergraduate .training 
in different disciplines, and third, they 
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are  concerned with evolving a 'theory' 
fo r  a subject where..none has existed 
previously. 

All cross-fertile courses take a 
problem of great importance, eg plan- 
ning o r  management, and use it as  a 
focus for teaching and learning, but 
grave risks appear t o  be inherent in 
departing from the more well-worn 
academic channels. Unlike algebra o r  
chemistry the subject matter itself 
remains undefined and without valida- 
tion. T o  borrow from Stafford Beer, 
the great danger lies in making rotten 
things more efficiently rotten. 

As a basis for the exploration of the 
education and training problem, the 
following basic structure has been 
operated at the Medical Architecture 
Research Unit since 1970. 
There should 'be a central theme o r  
core, and in the case of health facility 
planners it is suggested that this should 
be some systematic investigatory 
method to which all disciplines can 
understand and contribute; 

1 Methodologies should be developed by 
students and teachers working together 
as  a collaborative effort; 
T h e  inter-relationship between the 
parts and the whole should continually 
be stressed, and clearly understood by 
all parties to the process. And equally 
important, a n  understanding of the 
interaction between operational objec- 
tives on the one hand, and design 
implications on the other, is basic t o  
any interpretation of the context 
within which planners work. (See 
Figure I on Page 19); 
Course content should be capable of 
modification either immediately o r  in 
the long term, and there should be 
regular 'feedback' from past students; 
Fluidity of working should be main- 
tained without damaging the internal 
cohesion of the group; 
A close association with research and 
development groups should be main- 
tained to try to balance theory and 
practice. 

Since the first one-year, post- 
graduate, multi-professional'course in 
health facility planning was held in 
1970-71 some"'100 students from fifty 
countries and all professions have 
taken the course, which mixes the 
practical and theoretical, the lecture 
and the seminar, visits to hospitals and 
planning authorities, and does not 

Figure 2. 

as shown in Figure 2. 
This general format has been found 

t o  assist in achieving the aims of the 
course which can be summarised as  
follows: 
t o  encourage the student to think of 
providing Health Care as  a 'system' 
rather than a random collection of 
buildings; 
to encourage the student t o  re-think 
and, if necessary, re-structure the 
complex multi-professional activities 
known as  the design and planning 
process; 
to illuminate the connections between 
operation and design in terms of pro- 
fessional input, and to demonstrate 
the importance of teamwork in 
briefing and evaluation; 
t o  encourage the student to take a n  
overview of both the problems and 
possibilities in the design of health 
buildings such as  indeterminacy, flexi- 
bility, multi-use and \'alue for  money. 

New challenges when 
Money is Short 

This paper must, o f  necessity. be 
considered only as  a brief outline o f  
the problems and possibilities - I 
would be most happy to discuss a t  
length any aspects of the paper - but 
in conclusion I would like t o  mention 
a new aspect of the problem which 
has appeared recently a s  a result of 
changing economic circumstances in 
the UK. . . 

Clearly one would not wish t o  
retreat from the idea of multi- 
professional teamwork. but new prob- 
lems are  arising which one would d o  
well to recognise. 

Earlier in this paper 1 mentioned 

These Building Nores filled a huge 
gap. Planners were hungry for basic 
data, and the Building Nores provided 
it. While these data were being used 
t o  generate new buildings on new 
sites, all was well. Apart from the 
usual family squabbles - like the 
architect never allowing the engineer 
space fo r  his services - things went 
well. 

More recently however the picture 
has changed, and instead of planning 
teams concentrating their efforts on 
the production of shiny new buildings, 
money is short, and the emphasis now 
is on the redeployment and increased 
utilisation of existing building stock. 
And new conflicts a re  arising - for  
old buildings d o  not conform t o  the 
same space and money measures - 
and this brings users and designers 
into new relationships, fo r  they are  
likely t o  be re-designing a n  activity, a 
timetable, a n  organisation as  they are  
to be designing a building. 

These new challenges call for plan- 
ners who are  more resourceful than 
previously, and engineers, with their 
sound mathematical grounding and 
knowledge of model building and 
systems analysis, have much to oKer. 

But a basic planning training is still 
essential to produce people with a 
theoretical knowledge robust enough 
to be generally applicable and not t o  
let them down when they need it - 
there is nothing as  practical as  a good 
theory. 

INuffield Provincial Hospital Trust: 
Studies in the Functions and Design of 
Hospitals. Oxford University Press. Lon- 
don 1955. 

2lbid. 
a t t empt to  produce better professionals material for the guidance of health 
hut different professionals called plan- building planners and I had in mind Steering Services Committee: First and Phase of an 
ners. principally the internationally well- the Education and 

Indeed the course could be described known series of Building Nores pro- Training Needs of Health Facility 
as  a n  expanding seminar with the duced by the Department of Health planners, R~~~~~ ,,p s tudy  G ~ ~ ~ ~ ,  
practical and theoretical components and Social Security in London and Medical Architecture Kesearch Unit, 
varying in proportion t o  one another now undergoing a thorough review. London. June 1973 
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A Sub-Committee of the Hospital Engineering Society of Greater New York 
has prepared this report, which outlines what happened t o  hospitals during the 
blackout, and ofers recommendations on how hospitals can be better prepared 
in the event of mother  major power failure. 

Report to Greater New York' 
Hospital Association 

On July 13 and 14, 1977, the Metro- 
politan New York City area was 
subjected to a massive electric failure 
as a result of the breakdown of the 
Consolidation Edison Company genera- 
tors in the area. The Hospital System 
was only one segment of the many 
services that were affected by this 
power failure. 

In spite of the many problems that 
arose, the hospitals as a group met 
these problems with alternate solutions 
and continued to provide patient care. 
Due to the widespread looting and 
subsequent injuries. many emergency 
rooms were hard pressed. T o  the best 
of our knowledge, no fatalities were 
encountered in the hospitals as a direct 
result of improper treatment due to the 
blackout. The hospitals should, how- 
ever, review their plans and physical 
plants and make improvements where 
necessary to prevent future problems. 

The Greater New York Hospital 
Association, in its position as the 
major representative of the area hos- 
pitals, called upon the Chairman of the 

Engineers Advisory Committee of the 
Hospital Engineering Society to 
investigate, from a technical stand- 
point. the problems that the hospitals 
in the area incurred. 

A Sub-Committee was established 
with the s~ecif ic  assianment of meeting 
these objectives.  he committee, 
which later included two representa- 
tives of the New York State Depart- 
ment of Health, and one representative 
of the United States Department of 
Health, Education and Welfare in the 
Nzw York area (who were also con- 
ducting an independent study), met on 
several occasions to formulate a 
questionnaire to be filled out by mem- 
ber institutions of the Greater New 
York Hospital Association. 

On September 2, 1977, a letter and 
questionnaire were mailed by the 
Greater New York Hospital Associa- 
tion to approximately 85 hospitals in. 
the Metropolitan Area, requesting that 
the information be returned no  later 
than September 16, 1977. Anonymity 
of  the individual hospital was assured 

so that objective, accurate responses 
wouldbe provided by the various hos- 
pitals. The letter and questionnaire 
were mailed to the Administrator of  
each Hospital so that he would know 
of its existence, and would be able to 
utilise any resources that he might 
have available at  his hospital. 

By October 3, 1977, some 55 res- 
ponses were received, which were 
tabulated and analysed for  their 
contents. (After the analysis was 
prepared, ten additional responses 
werereceived.) 
: The m e m b e ~  ,of the Sub-Committee 

have thoroughly reviewed these 
questionnaires, with the objective of 
preparing a series of recommendations 
which would benefit the participating 
hospitals in the New York area. It  is 
also believed that much of the infor- 
mation derived from this report may 
be of value to'  the National Fire 
Protection Association (NFPA), US 
Department of Health, Education and 
Welfare. New York State Department 
of  Health, American Hospital Asso- 
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Ciation and other interested agencies 
in the health field. Towards this end, 
this report is respectfully submitted. 
M. Fischer PE, 

Chairman, Sub-Committee 
I. Alcabes PE 
H. Bershad PE 
R. Falaguera 
F. Simon PE 
R. Williams 
A. Bufl PE 
I. Spacek 
M.  Grossman PE 

simulate actual power failure condi- 
tions; 
3. The electrical load to be connected 
to the generator shall be known a t  all 
times and'shall not exceed the name- 
plate rating of the generator; 
4. All emergency generator systems 
should have an adjustable timer with 
a bypass to delay re-transfer from the 
generator back to the normal supply. 
This timer will permit the normal 
source to stabilise before re-transfer 
to load and help to avoid unnecessary 
oower interruotions: 

Summary and Conclusions 
In  addition to \specific recommenda- 
tions, resulting from specific questions, 
as listed in the next section, the Com- 
mittee makes the following general 
comments. Although conformity to 
and knowledqe of applicable codes and 
standards is a requirement, the follow- 
ing areas are highlighted as a result of 
our investigation. 
1. Emergency generators and associa- 
ted equipment (such as transfer 
switches),  are^ to be on a formal, 
written and supervised Preventive 
Maintenance programme; 
2. Emergency generators and associa- 
ted equipment are to be tested 
periodically. Test procedures should 

5. Institutions must have written 
blackout plans. Personnel of all 
disciplines should be familiar with the 
plan and are to be trained in blackout 
response. The Greater New York 
Hospital Association (or other regional 
or national associations) should form- 
ulate and distribute sample outline 
form blackout plans for the guidance 
of member institutions; 
6. Administration should give full 
co-operation to the Engineering 
Department in necessary generator 
test programmes, emergency generator 
system modifications and training pro- 
grammes; 
7.  Emergency generator systems are 
becoming more complex. Proper per- 
sonnel should be available where 

possible or complexity should be 
discouraged. 

Special Note: 
Extensive testing of emergency power 
systems, particularly the distribution 
portion, transfer switches, etc., as 
necessary to assure equipment relia- 
bility, must be weighed .against 
possible patient risk during such 
testing. Each institution must weigh 
the various factors, considering 
requirements and recommendations, 
and only then establish its own volicy. 

Questionnaire Analysis 
and Recommendations 
Each question is listed as it appeared 
in the questionnaire with the results 
that were tabulated when 55 responses 
had been received. The analysis and 
recommendation appears directly after 
each question. Some questions do not 
lend themselves to tabulated answers. 
The tabulated answers may not always 
total 55 as some respondents did not 
answer every question. In some cases, 
one analysis follows and refers to more 
than one question. The analysis and 
recommendations were not affected by 
these late responses. 

T h e  Detailed.Analysis of t h e  Questionnaire 

1. Sire of Institution: No. of Beds .................. Area ........................ sq ft. 
55 Hospitals and Nursing Homes responded out of 85 queried, with size as follows: 

50- 200 beds 7 responses 
2 W  500 beds 23 responses 
5@ 700 beds 7 responses 
700-1,000 beds 8 responses 

1,000 or more beds 6 responses 
2. Type of Institution (specialty, general, teaching, etc) 
3. Average or approximate age of buildings. .................................................................................................. 

Age of buildings of responding institutions ranged from one to 100 years. They included specialty, general and 
teaching facilities. 

4. Do you have a blackout plan? .................................. .. ...................... Yes .................. No .................. 
' If yes, would you artach a copy. 

28 respondents had a Blackout Plan, 25 did not. The Committee recommends that every institution should have 
a written Blickout Plan, and that all those already having a plan should review them in 'light' of their July blackout 
experience. We recommend that the Greater New York Hospital Association (or other regional or national 
associations) formulate and distribute sample outline form blackout plans for the guidance of member institutions. 

5. Do you have an emergency generator? ..................... ......... ............... Yes .................. NO .................. 
All but one answered in the affirmative. 

................................................................................ 6. What is (are) the size(s) of the emergency generarorfs)? 
How many transfer switches are there? ....................... 
The number of transfer switches in respondent institut 
number of generators. The Committee recommends that the number of transfer switches to be used shall be based 
upon reliability, design and load considerations. Careful consideration should be given to the benefits ofmultiple 
transfer switches as compared to a single transfer switch with respect to the trade-ffs among reliability, transfer 
switch anckgenerator load characteristics, maintainability, and cost, energy conservation, -testing, etc. 

7.  What fuel does your emergency generator use and what is the storage capacity of the fuel tank? ..................... 
................................................... G d s .  
All generators in the survey were listed as diesel powered. General indications were that fuel storage capacity, 
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while widely varying, related well to generator size and use, and was in almost every case sufficient for a t  least 
24 hours or more of operation. 
At whot per cent copocity did you run your generotor(s) ........................................................................ % 
What was your estimated hourly fuel consumption? ......................................................................... GPH 
It  is suggested that connected load and capacity be based upon manufacturer's recommendations, with some 
margin for future expansion of service. 
How often do you test your generators? Weekly .................. 

Monthly .................. 
Other ..................... 

How often do you tesi your generators under 
connected load? Weekly .................. 

Monthly .................. 
Other ..................... 

The respondents tested their genetators weekly in 53 cases, and monthly in 2:;Of all of these, 26 tested under 
connected load weekly, 22, monthly, and 5 a t  other intervals. The interpretation of the phrase 'connected load' 
does vary and makes exact analysis of this response difficult. The Committee recommends that, at a minimum, 
all institutions must test in accordance with NFPA 76A, which was expected to be amended in November 1977 
to require minimum of monthly load and weekly no-load operating tests, for generators and transfer switches, with 
a 30 minute exercise period. However, Administration should encourage the Chief Engineer of each respective 
institution to perform any testing, beyond the required minimum, as he may deem necessary to feel satisfied on 
equipment reliability in the particular installation. 
Do you ever simulate a blackout by disconnecting the main incoming service switch? 

Yes .................. No .................. 
22 respondents stated that their institution simulated blackouts, in tests, by disconnecting the main incoming 
service switch, while 31 did not. The answers did not indicate how often this was done, or, for what lengths of 
time. The Committee recommends that each institution consider performing such a test a t  least once a year, for 
a minimum of 60 minutes, with full blackout during this time period of all uncovered areas, and at a time of day 
and week to maximise familiarity of most staff with blackout conditions. 
Extensive testing of emergency power systems, particularly the distribution portion, transfer switches, etc. as 
necessary to assure equipment reliability, must be weighed against possible patient risk during such testing. Each 
institution must weigh the various factors, considering requirements and recommendations, and only then establish 
their own policy. 
Were there any problems with the emergency generator system during the blockout such as: 
A. Delay in putting unit into service Yes 5 No 48  
B. Lack of Fuel Yes 0 NO 53 
C. Battery problems Yes 1 No 52 
D. If two or more units, synchronisation Yes2 No 51 
E. Excessive noise due to generator operation Yes2 No51  
F. lnsuficient lubrication oil NIA 4 Yes 0 No 42 
G. Overheating of unit(s) Yes 8 No 44 
H. Broken belts, valves, gauges Yes 0 No 53 
I. Automotic starting Yes 3 No 50 
I .  Transfer switches Yes 6 No 47 
Were there any other problems with the emergency generator units themselves not mentioned above in question 
12? Yes 8 No 43 
If yes. please explain 
Problems, during the July blackout, reported by res 
andlor the generator room; and delays putting units into service including problems with transfer switches and 
automatic starting. The systematic testing. under .maximised-loads, would reduce the possibility of such problems 
by highlighting their potential, and giving opportunity to correct in advance of actual occurrence, such as 
improving generator room ventilation. 
How long was your institution without primary electric service during therecent blackout? .................. hrs. 
As reported by the respondents, institutions during the July blackout were without primary (Con Ed) electric 
service from under 1 hour, in 5 cases, to as much as 21 to 36 hours in 16 answers. The Committee notes that this 
blackout result shows the likelihood of possible generator continuous usage for a longer time period than 
previously contemplated. 
Did you have ony dificulty getting fuel for your emergency generator? Yes ............... No ............... 
If yes, please explain. 
Only two respondents reported difficulty in getting fuel. 

......... Do your OR Areas and Delivery Room Areas have battery powered lights? N/A ......... Yes ......... No 
. . 

What other areas have battery powered lights? ......................................................................................... 
Did battery operated equipment work? NIA ......... Yes ......... No ......... 
13 hospitals reported that their OR and Delivery Room areas had battery powered lights in addition to generator 
coverage. 29 did not, and in 12 cases the question did not apply. The Committee suggests that these areas as well 
as additional special areas such as Catherisation or  pacemaker implant areas, special procedure rooms, emergency 
rooms, boiler rooms, generator spaces, and main panelboard rooms should have automatic transfer battery lighting 
systems. 
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19. Were there adequate extension cords and flashlights mailable ot each nursing smrion? Yes ......... No ......... 
30 respondents stated that adequate extension cords and flashlights were available a t  each nursing station, while 
8 said their institutions were not so prepared. The Committee recommends that every institution thoroughly 
review the availability of sufficient extension cords and flashlights. 

20. Was anyone stuck in an elevoror and, if so, how long did it rake to get them our? 
Yes ......... No ......... Time ......... 

In 9 instances; institutions reported that persons were stuck in elevators in the July blackout, while 44 did not 
have this problem. The Committee notes that all institutions should have a written elevator emergency evacuation 
procedure and train staff in same. 

21. Were all emergency electrical outlets and switches dearly marked and if yes, how identified? Yes ......... No ......... 
36 respondents noted that emergency electrical outlets and switches were clearly identified, 11 stated that they 
were not. The committee recommends that all such outlets and switches be clearly identified. When NFPA or  
other national association adopts a standard identification (red outlets and cover plates now being considered), 
the institutions shall adopt such system. 

22. Were the following areas/sysrems on emergency power? 
NIA Yes 'No 

A. OR 9 43 0 
B. Delivery Rooms 19 32 0 
C. ICU/CCU 10 43 0 
D. Emergency Room 8 43 0 
E. At leasr one X-ray Room and processor 3 39 9 
F. A r least one elevator 0 49 2 
G. Telephones 1 52 0 
H. Public address system 5 45 0 
I. Nurse Col1 System I 46 5 
J.  Air Conditioning for OR or Delivery 8 27 15 
K. Medical gas alarms ' 7 40 2 
L. Fire Alarm 0 50 2 
M. Blood Bank 7 45 0 
N. Exterior Lights 1 29 2 1 
0 .  @oiler Plant 10 43 0 
P. Premature Nursery 20 30 2 
On emergency power coverage, all institutions, where applicable, had adequate coverage of listed areas in 
questionnaire, such as OR'S, Delivery Rooms, and Boiler plants. However, 9 did not have any X-Ray Room 
and/orprocessor, 5 did not have nurses call system covered, 2 did not have the premature nursery powered or 
lit, 2 did not have the fire alarm connected, and 21 did not have exterior lighting. The Committee recommends 
that every one of these systems or  locations be connected, regardless of code. 

23. To the best of your knowledge does your ernergency power system meet rhe requiremenrs of: 
A. The JCAH Not Certain 2 Yes 51 No 4 
B. The NYS Dept of Health Not Certain I Yes 49 No 5 
C. The NYC Bureau of Gas and Electricity Nor Certain 3 Yes 45 No 4 
D. The NFPA (Nation01 Fire Protection Association) Not Certain2 Yes 48 No 5 
E. The US Dept of HEW Nor Cerrain 8 Yes 44 No 3 

24. What were some insriturion-wide operorional problems rhar you discovered as a result of the blackout? 

should be on generator coverage. This may require enlargement of generator size and number. The Committee 
recommends that this should be thoroughly evaluated in each individual institution. 
While most telephones functioned, in many instances the call director lights did not, leading to extensive confusion, 
and this should be corrected. 
Respondents noted, in some replies, that External Disaster Plans were not invoked, although their Emergency 
Rooms received an unexpected and heavy in-load of patients. 

26. Do you feel there should be a revision ro codes changing emergency generaror requirements? 
Yes ......... No ......... 

If yes, what changes? ................................... 
15 replies stated that equirements, while 33 did 
not feel this necessary. Among the suggested changes, many mentioned increased coverage (eg some lights in all 
areas) and many requested weekly no-load and monthly load testing (as was expected to be adopted by NFPA in 
November 1977). 

. 27. Are various emergency telephone numbers disrribured and easily accessible for key people? 
......... ......... i Yer No 

28. When the blackour occurred, what manpower response did you get from your Engineering Deparrmenr Personnel? 
........................................................................................................................................................... i 29. Whar. kind of assisrance did you get from rhe Fire Depmmenf? 

l ........................................................................................................................................................... 
From the Police Deparrmenr? ................................................................................................................. 
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From rhe NY Telephone CO? ............................................................................................................ 
From Con Edison? ................................................................................................................................ 

............................ .......................................................................... From your Elevator Service CO? ... 
52 respondents stated that emergency telephone numbers were distributed and easily accessible for key people. 
Most answered that Engineering Department personnel responded very well to the July blackout. Most institutions 
did not require special help from the Police or  Fire Departments, Telephone Company, Con Edison or  their 
elevator service company; when necessary, the response was generally good. 

30. What codes do you follow regarding your emergency generator and its coverage? 
While most respondents indicated compliance of their emergency power codes, including particularly NFPA, the 
Committee still notes a large number who answered that they were not certain, or  were not in compliance. We 
urge that all hospital Engineers, and Administrators responsible for Engineering, have copies of the applicable 
codes, be familiar with their contents, and understand the compliance of their own institutions. 

31. Would you summarise your institutional response to the blackour m 
............ ............ excellenr ............ very good good 

............ fair ............ poor 
38 respondents answered that their institution's response to the July blackout was 'excellent', II said it was 'very 
good', and two said 'good'. The Committee notes that, in some cases, these comments might apply to the entire 
institution, while in other responses it might apply only to the Engineering Department. 

32. How c m  the Greater New York Hospiral Associarion help you to cope with possible future blackours? 
.......... 

33. Who1 s 
........................................................................................................................................................... 
The following are answers to questions 32 and 33 that appeared quite frequently in different form. The Committee 
took the liberty of editorially compiling and combining them. 
a. Greater New York Hospital Association can prepare an outline blackout plan to include testing procedures, 
sample log forms for testing, training programme for personnel, etc. 
b. Greater New York Hospital Association should prepare Continuing Education programmes for administrators 
and engineers to keep them informed of the latest code requirements for emergency generator systems as well as 
the latest state of the art. 
c. Greater New York Hospital Association should prepare a seminar as soon as possible to discuss this report as 
well as any new developments in codes arising from the NFPA Fall meeting in Atlanta on November 14, 15, 16 
and 17, 1977. 
d. Each institution should have a full library of all applicable codes. 

Product News 
Hire Boiler Availability 
Increased 
George Cohen Machinery Ltd. a mem- 
ber company of The 600 Group Ltd. 
has taken delivery of the first of 12 
new European treble-pass, fully wet 
back, automatic oil-fired package 
boilers for its hire boiler fleet. The 
additional units, which will comple- 
ment the existing hire range, are being 
built bv B & E Boilers Ltd. of Brack- 
nell, and feature the latest Hamworthy 
AW series rotarv CUD. fullv modulatinr! . . . .  - 
oil burners suitable for firing fuel 
oils having viscosities from 35 to 3,500 

seconds, Redwood No 1. An important 
benefit arising from the introduction 
of the Hamworthy AW oil burner is 
its ability to better emission limits laid 
down in the Clean Air Act by as much 
as 50%. 

George Cohen Machinery, operators 
of one of the largest fleets of hire 
boilers in the UK, is regularly called 
upon to supply, on hire, boilers for a 
wide range of applications and can 
offer models from 2,000 Ibs/hr up to 
25,000 Ibs/hr. In addition to boilers, 
the company also operates a large hire 
generator fleet having capacities 
between 40 and 500 kVA. 

For additional information about this 

hire service, please conracr: George 
Cohen Machinery Lrd, 23 Sun- 
beam Road, London NWIO. Tel: 
01-965 6588. 

New Scottish Offices 
Haden Carrier Maintenance Company 
announced the opening of their new 
Scottish offices and servicing facilities 
in East Kilbride. From the premises a t  
25 Carron Place, Kelvin Industrial 
Estate, East Kilbride (Tel. East Kil- 
bride 43964), the company will offer 
its specialist skills in the maintenance 
of mechanical and electrical services to 
buildings throughout Scotland includ- 
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ing the Highlands and Islands. The 1 mm-2 mm medium-duty chemical Its lower sound level makes it a 
Lothian Region will -continue to he resistant; 6 m m  heavy-duty slip- practical alternative to the usual 
served from the Edinburgh Branch. resistant; a slip-resistant highly chemi- solution of adding attenuators to an 

callwaterloil resistant surface. The existina tower. 

Hoffmeister Reflector System 
Allom Lighting, who are UK Agents 
for Hoffmeister KG products, 
announce that the HNK reflector 
system has been granted a British 
Patent, number 1527274. The system 
does away with the need to use crown 
silvered lamps, and provides the much 
cheaper alternative of GLS lamps with 
C77 *"A E," c""" 

fo& coatings provide varying.degrees 
of chemical-resistance, antidusting 
and slipresistant characteristics. 

Further information from: Shell 
Composites Limited. Gdvin Road. 
Slough SLI 4DL. Tel: Slough 71711. 

New Catalogue of Standard 
Pipe Supports 

- 
Other areas where the tower has 

application include hospitals, libraries, 
schools, office blocks and any indus- 
trial premises where low noise levels 
are a pre-requisite. 

Further details of the range can be 
obtained from. Film Cooling Towers 
(1925) Ltd, Chancery House, Porkshot, 
Richmond, Surrey. Tel: OI-940 6494. 

'A' "..U -1.1 ..%,,l. 

Further details are available from: The 1979 edition of Industrial Hangers New Square Down-Pipe 
AIlom Liphtinp Ltd. Coombe H~~~~ Ltd's 190-page catalogue contains des- - 
Annexe. St George's Square. New 
Malden. Surrey KT34 H2. Tel: 
01-942 3631. 

New Flooring Leaflet 
Five different flooring syskms and 
four floor coatings for areas in schools, 
hospitals, laboratories and other insti- 
tutions where hard-wearing and/or 
chemically resistant and easily cleaned 
flooring is required are described in a 
new four-page illustrated colour leaflet. 

There are two heavyduty 12 mm- 
thick floors - one mastic, the other 
cementitious for more oil-resistance. 
The three epoxy resin-based floors are: 

criptive information and technical data 
and covers the full range of standard 
pipe supports. Standard suports, clips 
and brackets now available run close 
tq 150 different types. 

A copy of the catalogue is available 
from Industrial Hangers Limited, IHL 
House, Beaumont Road, Bonbury, 
Oxon OX16 7RH. Tel: 0295.539141 
57401. 

Flexible Cooling Tower 
The CXE range of cooling towers has 
been used-in installations where com- 
plaints of excessive noise have been 
made to the local planning authority. 

A new 65 mm square UPVC rainwater 
pipe system has been introduced to the 
building industry by Marley Extrusions 
Ltd. It replaces their existing range of 
rectangular components and is an 
adaptable addition to Marley Extru- 
sions' UPVC eaves gutter system. 

Available in white and grey, the new 
65mm pipe and fittings have greater 
visual appeal than their rectangular 
forerunners and they complement the 
popular Marley Classic, Anglia Mk 2 
gutter sections and Deepflow Box 
Eaves Unit. 

Further information is available 
from: Marley Extrusioos Ltd. Lenham, 
Kent ME17 2DE. Tel: 0622 54366. 

Southern Mobile rpecialirer in the 
to ld  design and sonrtruction of 
Mobile Medical Units for Area 
Health Authorities. Mobile units 
lincluding x-ray and chiropody) 
have been supplied to the following 
Area Health Authorities: 

Buckinghsmrhire. Norfolk. 
Oxfordshire. Wiltshire and 

Ug west Sussex 

Arm. Southern Mobile 

FROM 

MACHINERY LTD - - - - p - - 
23/25 SUNBEAM R 0 4 0  LONDON NW10 &JP 

Telephone 01-965 6 

throughout the 
available . 
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DKK Superhalogen Operating 
Theatre Lamps 
Staniforth and Peacocks Associates 
have introduced in the UK the com- 
plete range of  DKK Superhalogen 
Operating Theatre Lamps. Hitherto, 
the use of halogen bulbs has resulted 
in glare, excessive heat and incorrect 
colour temperature, but the special 
bulbs in DKK lamps are fitted with a 
ceramic cap which results in a colour 
temperature of 4,500 k and a life 
expectancy of  2,OM) hours without 
reduction of light intensity. Adequate 
spares and service facilities are avail- 
able from Newcastle, Manchester, 
London and Cardiff. 

Further information is available 
from: Staniforth Peacocks Associates, 
62 Brighton Road. Surbiton, Surrey. 
Tel: 01-390 3760. 

New Safety Officers 
Handbook 
Safety Equipment Centres, the nation- 
wide distributors of a complete range 
of Safety Equipment and Signs, have 
produced a new 4th Edition of the 
'Safety Officers Handbook.' 

In full colour this publication com- 
prises 76 pages of valuable information 
on Fire Fighting, Eye, Ear and 
Respiratory Equipment, Protective 
Clothing, Footwear, Gloves, First Aid 
and Ambulance Room supplies, Jani- 
torials and many other items plus a 
full range of Signs and Packaging 
Labels. 

T o  obtain your frcr copy send your 
name and address to: Sofety Equip- 
ment Centres, SEC House. 33/37 Elm 
Rood, New Malden, Surrey, or Tel: 
The Librarian on 01-942 0093. 

Teletracer Pocket-Pager 
systems 
Cass Teletracer pocket-pager systems 
have replaced other systems at  the 
Northwick Park and the St Alban's 
C ~ t y  hospitals. 

The model selected for the North- 
wick Park Hospital is the Teletracer 
N7 with a.'iingle operator station, 
trensmitter and 300 pocket-pagers, or  
'hleepers'. As installed this model can 
page up to six groups with a maximum 
of I? receivers in each group: in this 
way the members of a cardiac arrest 
team. for  instance. can all be paged 
simultaneously. Built in to this system 
is telephone interfacing: paging can 
proceed from any four telephone 
extensions at  a time - by-passing the 

DKK ' Super-halogen Operating Theatre Lamps. 

operator station and eliminating con- 
gestion. This Teletracer N7 has a 1,000 
channel capacity should more pocket- 
pagers be needed. 

A smaller model is the Teletracer 
N6 with seventy receivers which was 
selected for the St  Alban's City Hos- 
pitals. A single group call facility here 
comprises twenty bleepers for  a car- 
diac arrest team. 

Further information from Cass 
Electronics Ltd. Crabtree Road, 
Thorpe, Surrey. Telephone: Egham 
6266. 

New Enclosed Low Surface 
Temperature Radiators 
The basic model of Hudevad Low 
Surface Temperature (LST) radiator 
introduced early in 1978 has been 
further developed. Tn addition to the 
protective front plate, this unit is now 
available with an aluminium top 
grille, a-galvanised steel bottom grille 
and end plates, or  any comhination 
of these additional protective features. 
The LST unit can therefore he sup- 
plied as it totally encloscd cabinet to 
provide high output with safe surface 
temperatures, p~rticularly for hospitds 
and homes for geriatric or  mentally 
handicapped patients. The mcthod of  
mounting the radiator has heen modi- 
fied to reduce overall thickness, and 
assembly has been simplified so that 
the unit can be quickly converted to 

a standard radiator i f  ward/room use 
changes. 

Further information is available 
from: Hudevad Britain. Hudevad 
House, 262 Hook Rood, Chessington, 
Surrey K T 9  I P F .  Tel. 01-391 1327. 

New De-Alkalisation Plant 
Dunster & Margerum Ltd has added 
standard de-alkalisation boiler feed 
equipment to its range of  water treat- 
ment plant. The company specialises 
in de-alkalisation and the new range 
of standardised equipment, claim the 
manufacturers, will reduce costs to the 
customer and provide shorter 
deliveries. 

There is a growing demand for  
de-alkaliation as packaged boilers 
hecome more sophisticated in design, 
and performance efficiencies increase. 
The larger number of closely spaced 
fire tohcs and the higher heat transfer 
rates associittcd with current hoiler 
d c ~ i ~ n  dcnianrl high quality feed 
u'atcr. 

In ;~ddition there is a growing nced 
10 conscr\u unurgy thrt,ugh greater 
cllicicncics. Ile-i~lknlisatiun reduces 
ni;~intcn;lnce uf proccss plant and 
condcnsxtc hci~ting c q ~ ~ i p n ~ e n t  by 
eliminating corrosive conditions in the 
stcam and condensate. 
For fwt lwr  informotion contacr: 
Mikc Marvey. Dw~ster and M a r g ~ r o m  
Ltd. D&M Hmrsk.  1 Silver Road. 
Norwich, Norfolk. Tel. 0603 60734. 
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0 Its metre square panels are Its price is reasonable and 
easy to assemble. that's just for starters. 

0 A flat concrete base is al l  Like to know what i t  will 
you require. save you? Send for  

0 I t  doesn't want painting brochureAC107 
-ever. A. C. Plastic Industries Ltd., 

0 I t  won't corrode. 
I t  won ' t  t a i n t  

Prospect Works, 

contents. lhe 216 Sydenham Road, 
Croydon CRO 2EB. 

Hor PIML ENGMEERING 
SUBSCRIPTION ORDERIRENEWAL 

for non-members of tha Institute of Hospital En#lnwrln# 
wishing to subscribs to the Journal 

Please send me one year's supply of Hospital Engineer- 
ing commencing with the Januarf/February issue 1979. 
This is a renewal/new subscription.' 
Annual tubtcriptlon: 

C18.75 UK; E2O.W Oversees; 345 Americas 

...................................................... Name 
..................................................... Addrsa, 

................... ..( .... ........ ......................... 
Please make cheques 

payable to: 

Hapiul Englnening 

17 St. SwHhln's hm 
London EC4 - 

.-Td.pkaw: 01423 W 6  

*Delete so sppllcabia 

Ciassif ied Advertisements 
APPOINTMENTS AND SITUATIONS VACANT 

ASSISTANT 
AREA ENGINEER 

. (ENERGY CONSERVATION) 
Applications are invited for this new post concerned 
with the preparation and implementation of an Area 
energy- conservation policy. He/she will act as a 
co-ordinating and liaison oflicer linking Districts and 
Area in energy conservation management. 
Applicants should have some experience in the field of 
energy conservation, be conversant with energy 
efficiency techniques, and be able to prepare cost 
effective schemes, analyse reports and set up recognised 
methods of monitoring. 
Applicants should hold HNC Mechanical or Electrical 
Engineering with endorsements in Industrial Administra- 
tion or alternative qualifications acceptable to the 
Secretary of State. 
Membership of the Institute of Fuel would be an 
advantage. 
Salary E5.328pa rising by annual increments to 
£6,309 pa (New entrants to the Health Service wil l  , 
normally commence at the minimum). 
Application form and job description are available from 
the Area Personnel Officer. Cleveland Area Health 
Authority. PO Box 92, Borough Road, Middlesbrough. 
Cleveland. 
Closing date: June 20. 1979. 

JI* Cleveland' 0 Area Health Authority 

To place an advertisement in the next 

issue of HOSPITAL ENGINEERING, 

appearing on AUGUST 3, 1979 
Contact: Linda Abrams, 
EARLSPORT PUBLICATIONS, 
17 St. Swithin's Lane, London EC4 

Tel. 01-623 2235 

by July 20. 
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SHEFFIELD AREA HEALTH AUTHORITY (TEACHING) 

SOUTHERN HEALTH DISTRICT (TEACHING) 

NATIONAL SELF-FINANCING INCENTIVE BONUS 
SCHEME FOR NHS MAINTENANCE DEPARTMENTS 

PLANNER MANAGER 
sstaw: (4.497 to PS.073 plus bonur payments (current maximum 
15%). 

The SUSS~%~IUI candidate will be sccountablo to the District Works 
Onisar.(or hla nominated omcsr) and will assist with the local 
Implamantation o l  the National lncantive Bonus Scheme and 
man* o n loam of plannsrs/eatimators. . i t  Is anticipated that 
axpar?mca a3 a Planner Manapr wIII be useful in career pro- 
grassion to a post of Senior Engmeer. 

Tmlnmg w111 be g.um and attendance r d  be arran ed at c o u w e ~  
o#g.n;sea nationally tne DHSS .l Slough a n 8  the Hospital 
Englna~#ing Conhe. F%old. 

C.naid.los musl hole m ONC In Enginaamg or higher q~a l i l i -  
callon. 0lll.m.tin q u ~ l ~ l i s ~ t ~ o n s .  .S delsrmmed by lha Sscrst.w 
ot S1.to. mmv b. .cso~t.blo An .pp~ontlcoshw in ~.shanm.l or 
.I.ctrcc.I angln.srtng and ilk year.. t.lonnt oxp.rmnco should 
m110 hmw bnn s o m p k t d .  

MID-SURREY DISTRICT OF THE SURREY AREA 
HEALTH AUTHORITY 

W e n  Park Hospital, Epsom 

Required to assist the Senior Engineer In managing the 
operation and maintenance of all Engineering Services 
at West Park Hospital. Epsom. 
Applicants should hold an Ordinary National Certificate 
in Engineering or an equivalent qualification. have com- 
pleted an apprenticeship in mechanical or electrical 
engineering and have five years' relevant ex~ r i ence .  
Hours: 38 per week. plus "on-call". 
Salary scale: £4.851-£5.427 p.a. inclusive. 
Application form and job description available from 
the District Personnel Department, Epsom Dinr ic t  Hor- 
pital. Dorking Road, Epsom, Surrey. Tel. Epsom 26100, 
ext. 3571389. 

Brighton 
Health District 

DISTRICT WORKS DEPARTMENT 

Applications are Invited for the following positions. 
based within District Works Oflices. 

Engineer (Maintenance) 
f4.497-f 5.073 pa. 

Minimum qualifications are Mechanical or Electrical 
Apprenticeship ONC or equivalent. 

Engineer (Projects) 
f4,497-f5.073 pa. 

Mlnlmum qualifications as above. Electrical experience 
preferred. 

The posts will carry substantial responsibilities and 
only experienced engineers:should apply. Experience in 
building services preferred. 

Full job descriptions and application forms or any 
informal enquiry, -can be obtained by telephoning 
Brighton 606305 Ext. 11 or by post to District Works 
Officer. Ref JTIJL, Dinr ic t  Works Department, 'K 
Block, Brighton General Hospital, Elm Grove, Brighton 
BN2 3EW. Sussex. 

Closing date June 22. 1979. 

CAMDEN L ISLINGTON 
AREA HEALTH AUTHORITY 

South Camden D I ~ h l s t  1 SECTOR 

CLWYD HEALTH AUTHORITY 
CLWYD SOUTH DISTRICT 

SENIOR ENGINEER 
ENGINEER 

to be d i re~t ly  respanme to ths 
District Engineer tor ail slectri- 
caI and mechanical engineering 
in the University College Hos- 
pital s m o r .  ~ p p ~ i c a n t s  should 
have relevant e ~ p e t i e n ~ e  and 
be qualiliod to HNC standard 
in Mechanical Or Electrical 
Engineering or alternativaiy 
hold D C 6 G certilicate NOS. 
293 or 255. inc l~d ing cerlilicale 
in haustrial Administration or 
a q ~ ~ a l i l i ~ a l i o n  01 comparable 
standard. 
Pralarenco will be given to 
candidater (MIF) from the 
North East Thames Region. 
Slarling ralary ES.682 inclusive 
01 London Wsiahtina. 

Required tor the Clwyd 'south 
District's Sub Group of Hospi- 
tals and Clinics, for the 
Engineering Maintenance. Oper- 
ations Programme, and Small 
Ca~it.1 Work.. 

Rarponsibls directly to the 
D i l r i c t  Engineer. spplicanls 
m w l  have experience in both 
Mechanical and Electrical 
service,. 

Electrical Engineer 
(2 PDSTS) 

~ppl icat ions are invited for the 
post1 01 EI~clr icaI Maintenance 
Engineer. The port located in 
Gl Yarmouth, the mcond post 
located in ~owss to t~ .  
Applicanlr murl  hare sompislod 
an spprsnticerhip in Electrical 
Engineering, hold the minimum 
01 Ordinary National Certificate 
in Eleclrical Engineering and 
have a minimum of live years' 
experience in slcctrtcal m+in- 
tenmm work and the dorwn 
and installotion of new works. 

Salary Scale: C4.497 10 ES.073 
PIUS up 10 15% additional 
payment tor msnagemenl insen- 
live bonus scheme. - - 

Appllcallons In wrillng to the 
P.rsan.1 0Mc.r lrom whom a 
job ~&SSrlDlion 1. .rallabI. 
100.lh.r w11h an appllsatlon 
lorm. Unlr.rdn Co1l.p. no.. 
p#Il.l. Q..., S1rn.l. London 

C1E EAU. 
Ploaro quota reference: SE/bp. 
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EAST CUMBRIA 'HEALTH DISTRICT 
1S.E. CUMBRIA SECTOR) 

SEN~OR ENGINEER 
The person appointed to this important post wi l l  be 
responsible for the Engineering Services (both Eiectri- 
cal and Mechanical) in the South East Cumbria Sector. 
based at Westmorland County Hospital. The. Sector 
covers a wide geogiaphical area and premises include 
Hospitals. Health Centres and Staff Houses. 
Applicants must have served an electrical or mechanical 
apprenticeship (or have undergone alternative practical 
trainingl, have at least five years' post-apprenticeship 
experience and possess HNCIHNO MechanicalIElec- 
trical Engineering (Electrical preferred) with endorse- 
ments in IndustrialAdministration. or equivalent quaii- 
fications. 
Preference will be given to non-assimilated personnel 
in the Northern Region. 
Salary E4.938-£5.718 p.a. There is an Incentive Bonus 
Scheme in operation for which a supervisory allowance 
is aavabln. ~- -.,.. 
Further details from Mr. C .  Young, District Works 
Officer, Eaa Cumbria Health District. Tel. Carlisle 
(0228) 23444, ext. 448. 
Application form and Job Description from the Person- 
nel Officer. District Offices, Cumberland Infirmary, 
Carlisle. Tel. Carlisle (0228) 23444. ext. 469. Closing 
date June 8. 1979. 

. SULTANATE OF OMAN 
MINISTRY OF HEALTH 

Applications are invited from suitably qualified can- 
didates for the dost of:- 

at Qaboos Hospital, Salalah 
Qualifications and Experience:- 
Applicants must hold a Higher National Certificate in 
Electrical or Mechanical Engineering (or equivalent) 
and should. preferably. be Members of the Institute of 
Hospital Engineers. They must be experienced main- 
tenance engineers with a thorough practical knowledge 
of Central Air-Conditioning Plant. H.V. Autoclaves. 
Steam Boiler. Plants. Laundry Plants and all other asso- 
ciated hospital equipment. They should have experience 
in the control of maintenance staff and maintenance 
programming. Preference wil l  be given t o  those who 
have worked in a similar position for at least five years. 
Salary and other Benefits:- 
The post carries a salary of Rials Omani 500.00 per 
month (R.O. 500 equals approximately £680.00 at 
27.4.79). Other benefits include free accommodation. 
free medical treatment and fifty days' paid annual 
leave. The appointment wi l l  be on one year's contract 
renewable on mutual agreement. 
Applications, giving details of educational qualifications 
and experience. names and addresses of W O  referees. 
together with photo-copies of certificates and testi- 
monials . should be sent to the undermentioned for 
forwarding to the Ministry of Health in the Sultanate 
of Oman for selection:- 

Student Supervisory Services. 
Marks Barn House. 
Crewkerne. 

. ' . Somerset 
. . TA18 7TS 

Closing date for applications: June 30, 1979. 

SALFORD A R E A  HEALTH A U T H O R I T Y  
( T E A C H I N G )  
AREA WORKS DEPARTMENT 

Vacancies exist for the following Professional and 
Technical posts:- 

1. 'Engineering Officer 
(commissioning) West Salford Sector. 

2. Engineering Officer 
Worsley Sector. 

3. Building Officer 
West Salford Sector. 

4. Building Officer 
Area Headquarters. 

The salary scale for all these posts is that of Engineer1 
Building ORicer under the new structure. i.e. £4.497- 
C5.073 oer annum nlus a oroductivitv allowance . 
expected;; be in  the r igion of 13%. 

Further details and a job description can be obtained 
from:- 
Mr. K. Wright. Area Works Officer, Area Works 
Department, Salford Area Health Authority (Teaching); 
Jesson House. 78 Manchener Road, PENDLEBURY 
M27 1FG. 

Senior Engineers and 
Senior Building Officers 
E5292-E8.072 inclusive' 
Minimum HNC and completed apprenticeship. 

Engineers and 
Building Officers 
f4.851-f 5.427 inclusive' 
Minimum ONC and completed apprenticeship. 

These posts, which offer a firm career foundation to 
enthusiastic and ambitious persons, involve the 
operation and maintenance of building plant and 
services, and the supervision of labour. Day release 
facilities available. 

'Additional allowancs of 15% may be payable in each 
case. 

For more details and an application form 
please contact: M r  G. A. Glessinger 
(Engineering) or Mr  R. J. Allen (Building) 
at The London Hospital (Whitechapel), 
London E l  18B. Tel: 01-247 7557. 

Tower Hamlets 
iUlNealth 
T h e  C i t y  & East London Area Hea l t h  A u t h o r i t y  (T) 
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UNITED ARAB EMIRATES 

AL QASSlMl HOSPITAL, SHARJAH 

The above British-managed 100-bed General Hospital 
requires a 

Deputy Hospital Engineer 
Salary: 4.782 Dirhams per month 
(Approx. 7.5 Dlrhams = £1.00) 

The Post will be vacant - August 1979. 

Broad Terms and Conditions: 
Contracts Initially for 24 months, renewable 

by mutual consent. 
Taxation There is no income tax in the 

United Arab Emirates. 
Travel and Leave Free air travel at beginning, mld- 

term and end of contract. Leave 
may be taken after 28 weeks' work. 

Gratuity A gratuity of one month's salary for 
every completed year of service. 
on completion of contract. 

Accommodation Single status accommodation 
provided free of charge. 

Medical Care Free for Officers. 
Salaries Paid monthly in arrears. 

Method of Application: 
Please telephone 01-630 4511 ext. 208 for an 
application form. i f  further details are required please 
ask for ext. 255. Forms to be returned t o  Dannls 
Debenham, Personnel Officer, Allied Medical Group 
Limited. 18 Grosvenor Gardens, London SWl ,  within 
10  days of the advertisement appearing. 

SUNDERLAND AREA HEALTH AUTHORIN 
AREA WORKS DEPARTMENT 
Due to promotion and reorganisatiun of the existing 
Engineering staff, the following vacancies have occured 
In the Engineering Section of the Works Department: 

SENIOR ENGINEER 
f4.938-C5.718 plus incentive bonus scheme. 
Duties include the operation and maintenance of Plant 
equipment and services in a multi-functional Hospital 
Unit comprising the Sunderland Royal Infirmary ibasel. 
Eye infirmary, Children's Hospital and Haveiock Hospi- 
tal plus Health Centres, Clinics and Residences. 
Qualifications: HNC Mechanlcal with an Electrical 
endorsement or HNC Electrical, with Mechanical 
endorsement or Equivalent qualification and endorse- 
ment in Industrial Administration. 

ENGINEER 
f4.497-f5.073 plus incentive bonus scheme. 
Duties include the operation and maintenance of plant 
equipment and services at Ryhope General Hospital with 
a possibility of gaining experience at other hospitals 
within the Area. 
Qualifications: ONC Mechanical or Electrical or Equiva- 
lent area a mlnlmum. 
Application forms and job descriptions can be obtained 
from Area Personnel Department, District General 
Hospital. Keyll Road, Sunderland. Closing date: June 
15. 1979. 

SOUTH DISTRICT WORKS DEPARTMENT 

ENGINEER 
required at 

GRANTHAM HOSPITAL 
to assist the Senior Engineer at this acute hospital which is 
being progressively rebuilt and offers a full range of engin- 
eering exDerience. - .  
Applicants should be qualified to OND or ONC standard (or 
equivalent) and have served a mechanical or electrical 
engineering apprenticeship. 
Preference will be given to existing NHS staff. 
Salary Scale: €4,497 to €5,073 with additional on-call, 
overtime and bonus allowances, as appropriate. 
Application form and job' description available from The 
District Personnel Officer, South District Offices, South End, 
Boston, Lincolnshire. Tel: Boston 66505. 

Lincolnshire 

11 HOUNSLOW 1 

Isleworth, Middlesex 

ENGINEERING 
OFFICER 

C4.851-f5.427 (inclusive of London Weighting) 

Applications are invited from suitably qualified and 
experienced people to ass:st Senior Engineers with 
the management of mechanical and e ectrical staff 
engaged upon day-to-day breakdown ana planned 
preventive ma'ntenance works. The successful 
candidate will be responsible for the operation of 
Bonus Schemes, oraering of materials and 
maintaining safety standards. 

Applicants should hold ONC or higher in Engineering 
or a n  alternative equiva ent qual~fication or have 
completed an apprenticeship in mechan:cai or 
electrical engineering and have five years' relevant 

& experience. 

1 Application forms and job descriptions from: Mrs. I Heather Rodgers. Deputy District Personnel Officer. 
Tal: 01-560 2121, Ext: 663. 

Closing date: June 12. 1979. 
<! 

"! 
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