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Dr Murra.y retires after a distinguished career in engineering. Looking hack, he 
thinks of the future and passes on a thought for the years ahead. 

Some reflections on retirement 
KEN MURRAY BSc(Eng) PhD CEng FIMechE FIHospE 
I suppose most of us looking hack over 
our careers are struck by the 
accidents of life which have led to 
changes in direction and the random 
way our careers seem to have 
developed. Very few of us I imagine 
have ended up even vaguely near the 
destination we had in mind when we 
started out. 

In my case, once I had been put offa 
career in medicine by being told that I 
would have to memorise Grays 
Anatomy, I set my sights on a life 
with engines and machines having 
been inspired hy the poetry of motion 
of the working models in the Science 
Museum, the evocative smells of 
petrol, oil and steam, and the musical 
sound of well engineered machinery. 

The first major turning point 
occurred when I was called up for 
National Service and drafted to 
REME when despite my declared 

SOMMAIRE 
FRANCAIS 
Quelques reflexions 
d'un ingenieur en 
retraite 
1,'auteur se penche sur les divers 
evenements de sa vie qui I'ont conduit 
a devenir un technicien specialise 
dans le genie hospitalier. I1 considere 
son experience comme etant precieuse 
en ce Bens qu'elle lui a permis d'avoir 
des idees plus larges en ce qui 
concerne le travail et  l'existence en 
general. Du fait que les inghieurs 
sont formes dans le hut de pouvoir 
trouver une solution unique a un 
prohleme donne, I'auteur remarque 
qu'ils sont souvent perplexes en 
presence d'un prohleme a solutions 
multiples. Aussi est-il d'avis que l'un 
des devoirs de l'ingenieur consiste a 
s'interesser aux interactions entre 
divers domaines et  a considerer sa 
propre contrihution par rapport a un 
contexte elobal 

preference for mechanical engineering 
I was given a first class training in 
electronics and telecommunications. I 
did get back on course again when I 
leR the army and was given a grant to 
study for a degree in mechanical 
engmeering. I even took up 
employment with a firm of diesel 
engine and gas turbine manufacturers 
but further random events diverted 
me into education, building services 
and then hospital en@neering. 

Although this meandering across 
the map of life may appear to indicate 
a lack of single-mindedness or 
strength of purpose, I am unrepentant 
and hold the view that one should 
take opportunities as they present 
themselves and use them to hroaden 
experience and outlook. And 
mentioning hreadth of outlook brings 
me to a theme on which I am inclined 

prcach. 

Many enginiwx in my uiew are fir 
too insular and are reluctant to thc, 
point of arrogance to look beyond the 
boundaries of the engineering 
concern Perhaps it is hei:ause wr arr  
trained to pursue a unique solution 
to aprohlem. I f  we calculate the duty 
of o pump or the load on a flange 
there is only one answer and we 
either gd it right or it.7 wrong. 
Perhaps we chose engineering for a 
career hecause we feel safe with such 
closed ended problems and are 
uncomfi~rtahle with open ended 
situations where there is a wide 
range of possible solutions and no 
golden rule as to which is the hest. 
This point is often illustrated on a 
multi-disciplinary management 
course when after a lengthy 
discussion of possible ways of 
dealing with a complex human 
relations problem the engineer asks 
'what is the right answer?'. Once we 
realise that we h u e  this tendency we 
are more than half way to correcting 
it. It is not that we should he any 

Ilr  Murray 

DR MURRAY has had long and 
distinguished service with the lnsitute 
of Hospital Engineering. He was 
Chairman of the 1nstitutelI)llSS 
Keelu Courses Committee for eight 
years, with final responsibility within 
the DHSS for all aspects of the course. 
and continued his responsibilitics 
after the 'Keele' courses had 
transferred to Falfield. Ho was ;I 

Member of Council, Chairman of the 
International Affairs Committtrc, 
Member of the Finance and General 
Purposes Committee, and Member of 
the Education Committee. Dr Murray 
was the representative of the Institute 
on the Council of the International 
Federation of Hospital Engineering 
fbr eight years. His contribution 
within the IFHE is recognised as 
being an outstanding contrihution to 
the progress of the International 
Federation. During the whole of this 
period Dr Murray firmly and 
tenaciously maintained the influence 
of the Institute within the IFHE. He 
also acted as Chairman of the 
InstituteIDHSS working group which 
organised and operated the two 
International Seminars on 
Appropriate Technology, which the 
Institute was asked to organise by the 
IFHE. 

continued on page 21 
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TALKING POINT The author is Trwsurer ofZFHE and a Health Service 
Regional Works Ofier m London. 

Balancing the operational costs 
BASIL HERMON CBE CEng MICE FIMechE FCIBS CIHospE 
Overseas travellers will see new 
hospitals being built in many parts of 
the world and many which have been 
built and opened over the past 20 
years and some of these are only 
partially opened. One international 
wnstruction firm has estimated that 
projects now being planned probably 
amount to many thousands of million 
dollars. Although these capital sums 
appear large they are not difficult to 
raise and therefore governments, 
health authorities and other health- 
care management bodies all too 
frequently embark upon new projects 
without giving proper thought to the 
long term running wst commitment 
to follow. The traveller will also see 
many hospitals very old and 
wmparatively new which are in poor 
condition, with equipment outdated 
and sometimes coming close to being 
unsafe. 

When estimates of running costs 
are prepared most attention is 
naturally given to manpower because 
it would absorb about 70% of the total 
but is this the right proportion, are 
authorities employing staff without 
allowing sufficient money to maintain 
a reasonable environment for them to 
work in, do they appreciate that 
modern sophisticated diagnostic and 
therapy equipment often has a life of 
less than eight years and that even to 
sustain this period i t  needa to be 
regularly maintained by specialists a t  
wntract price levels which often seem 
to be beyond the available finance. So 
are we doing our sums correctly, have 
we got the balance right between the 
manpower and the buildings, 
equipment, tools and consumahles it 
needs to do its job. 

Hospital engineers invariably 
prepare estimates of the cost to 
maintain buildings and equipment 
and to bring the delapidated assets up 
to a reasonable standard, but the 
amount they are allocated is often 
what is leR aRer money for manpower 
and drugs has been set aside and this 

is usually substantially below that 
which is needed. If authorities 
experience dificulty in filling staff 
vacancies they may add a little more 
to the engineer's budget in that year 
but conversely when other budgets go 
out of control and authorities are 
tending to overspend they will 
invariably rescue the situation in the 
short-term by deferring maintenance 
and equipment replacement without 
appreciating the size of the backlog 
which is accumulating and that some 
deferred maintenance will have to be 
done eventually a t  a far higher price. 

The option of cutting back the 
manpower and maybe the level of 
service to fit more equitably the 
building and equipment to provide 
that service is seldom considered 
when wsts are running ahead of 
allocations. Actually a cut in 
manpower whilst reducing the 
number of beds in use will often 
increase the throughput in the 
remaining beds and provide the 
incentive to do more day surgery so, 
overall, the same or even an enhanced 
level of service is provided. If the 
reduction of the number of beds 
becomes permanent the volume of 
buildings can be reduced which then 
reduces the maintenance and 
replacement hill. 

To get the balance between 
manpower and non-staff costs right in 
new hospitals, building and 
engineering designers should build up 
estimates of maintenance and 
replacement wsts as they select 
components and medical planners 
should be aware of the equivalent 
annual charge to follow when they 
specify diagnostic and therapy 
equipment for inclusion in a new 
projeet; when these wsts are added to 
the estimated manpower and 
consumables authorities can judge 
whether they can really afford to 
build and operate a hospital of the size 
originally proposed. 

But what of the vast decaying 

hospital building and engineering 
stoek which exists and which will 
have to provide a service well into the 
21st century - the backlog of 
maintenance is enormous and as 
politicians and benefactors are usually 
wncerned only with what is achieved 
in the short term it is doubtful 
whether any worthwhile initiatives 
will be taken to reduce it. 

The health-care services in many 
wuntries have developed in the past 
in an unwrdinated manner because 
hospitals were ereded or extended 
whenever substantial g i b  were made 
by grateful benefactors or through 
voluntary contributions with the 
result that many cities have more 
hospital beds than necessary or they 
do not relate properly to population 
centres. Some planning authorities 
are now realising the need to close 
entire hospitals and to make other 
hospitals more efficient and more 
sensitive to the needs of the l d  
population, but they have to do so in 
the face of fierce opposition from staff 
and other organisations, wherever 

SOMMAIRE 

Les h6pitaux nouvellement er& 
reatent souvent partiellement ou 
compl6ment f m b e s  en raison du 
manque de fonds nhssa i res  a leur 
fonctionnement. Quant aux hbpitaux 
deja existants, ils demeurent a un 
niveau beauwup trop bas. Les 
responsables de leur financement 
rbpartissent-ils les fonds dans de 
justes proportions - qu'il s'agisse de la 
main-d'oeuvre, des locaux ou de leur 
huipement - de f a p n  a leur 
permettre de fonctionner dans de 
bonnes cmdjtions? Zes inghieurs 
chaq$s de l'organisation de ces 
h6pitaux se wnsacrent-ils suffisament 
a l'etude de l'amhagement rationnel 
des etablissements hospitaliers? 
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IFHE News 
India 
New course at Thapar 
Starting in July 1984, is a one year 
postdiploma course in hospital engin- 
eering a t  the Thapar Polytechnic, 
Patalia. It is designed as a co-opera- 
tive programme in which the Thapar 
Polybxhnic and the Post-Graduate 
Institute of Medicine Research Centre, 
Chandigarh, have agreed to be 
partners in education and training. 
For further details apply fa the 
Principal. D.R. Gupta, Thapar 
Polytechnic, Potalia, India. 

Spain 
6th Annual Meeting of 
AEDIAH 
The 6th Annual Meeting of AEDIAH 
was held on 31 May-l June in Seville. 
The theme was Advantage of 
Resources, Reception of Works, 
Installations and Equipment. The 
president of the Junta de Andalucia, 
Excmo. Sr. D. Jos6 Rodriguez de la 
Borbolla presided. The programme 
was made up of seven papers and 
three programmed communications. 
Among those present were Bruno 
Massara, and Joao Lopes-Galvao, 
General Secretary of the IFHE. A 
p u p  of engineers and architeds from 
Portugal were also welcomed. During 
luch the Premio AEDIAH-83 was 

they have achieved this kind of 
rationalisation they have saved very 
large sums of money some of which 
can be used to raise the standard in 
the remainder of the hospital estate. 
This demonstrates the need for staff 
concerned with estate management to 
get involved in the strategic planning 
of their local health services to 
prepare proposals for rationalisation 
of the estate, gaining capital from the 
sale of land and property, making 
better use of the scarce revenue and 
contributing to increasing the 
efficiency of the service. 
This is a subject relevant to a 

number of the papers about estate 
management being presented a t  the 
8th International Congress in 
Melbourne on 1824 November 1984. 

presented to the best articles 
published in 'Hospital 80' during 1983 
on the subject of hospital engineering, 
architecture and maintenance. 

The eight papers that were given a t  
the meeting have been published in 
Spanish, and are obtainable from 
AEDIAH, Diagonal 647, 08028 
Barcelona, Spain. Price 2.500 ptas. 

Apology 
In the June IFHE of the Journal the 
article Essendon and District 
Memorial Hospital was wrongly 
credited to W. Geerlings (he writes in 
this issue on the  in Hospital). 
The author was in fact, John Yunchen 
of Yunchen, Freeman Pty Ltd, 
Melbourne, Australia. 

America 
Engineering asbestos 
standard voided 
A three-judge panel of the United 
States Court of Appeals for the Fifth 
Circuit, New Orleans, has 
unanimously overturned an 
emergency regulation proposed by the 
Occupational Safety and Health 
Administration (OSHA) last 
November to limit employee exposure 
to asbestos with a content limitof half 
a fibre per cubic centimetre. OSHA 
claimed that the standard would have 
immediately begun to save lives, but 
the court disputed OSHA's precise 
figures. 

The court upheld arguments by the 
asbestas industry that OSHA had 
failed to follow its own rulemaking 
procedures and that it had used its 
emergency powers without sufficient 
hearings or supporting evidence. 

The court's decision, which was 
issued on March 7, agreed that 
asbestos 'doubtleas may present a 
grave danger to workers'. The court 
added that OSHA had failed to 
demonstrate the need for an 
emergency rule, which bypasses the 
normal procedure of listening to 
arguments from all interested parties. 

Although OSHA e s t i i t e d  that, in 
six months, the pmposed emergency 
regulation might have saved the lives 
of 80 asbestos-exposed workers out of 
an at-risk work force estimated a t  

375,399, the court said, The actual 
number of lives saved is uncertain 
and is likely to be substantially less 
than 80'. 

The judges ruled, accordingly, that 
OSHA had failed to present suEcient 
p m f  of a n  emergency. The court 
volunteered, however, that a n  
asbestos standard might withstand a 
legal challenge 'if OSHA Pmmulgates 
i t  pursuant to proper notice-and- 
comment rulemaking procedures'. 

Stanley Gillard 
Stanley Gillard represented the UK 
Institute of Hospital Engineering on 
IFHE Council from 1970 to 1974 and 
was chairman of the Committee 
responsible for organising the 2nd 
Congress in London. His many 
international friends will be sony to 
know that he died suddenly in May 
aged 74. 

New D Members - 
Cundall, Johnston 
& Partners, 
Consulting Engineers 
Cundall Johnston & Partners was 
established in 1976 to provide 
consultancy in structural, mechanical, 
electrical and civil engineering, 
primarily to the building industry. 
The practice can provide advice in all 
project stages, from feasibility 
through design, billing engineering 
quantities, site supervision, to 
completion and settlement of final 
accounts. 

Where work in more than one 
discipline is entrusted to the practice, 
mponsibility is accepted for 
engineering design co-ordination. In 
projecta of a primarily engineering 
nature, the practice can act as design 
team leader, appointing and a?- 
ordinating the work of other 
specialists. 

A project partner is responsible for 
every commission. The partner is 
supported by a team of engineers and 
other technical staff appropriate to 
requirements. For multidisciplinary 
projects, a partner from each 
discipline asaumes responsibility for 
the execution of work in that 
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discipline under the direction of the 
project partner. 

The practice has offices in London, 
Edinburgh and Newcastle upon 
%be. It has its own computing 
facilities as well as terminal access to 
major computer bureaux. Facsimile 
transmission and word processing are 
available in London and Newcastle 
upon k e .  

In 1983 the practice received the 
CONSTRADO Structural Steel 
Design Award and a Financial Times 
wmmendation for the Civic Centre a t  
Chegter le Street. 

A wide range of hospital work has 
been undertaken in all disciplines 
ranging from upgrading of 
departments or services to complete 
new buildings. 

Innovative work undertaken udy for low energy hospital in the north ofEngland - 
includes a Low Energy Study on made in the study are for energy energyrecovery. 
behalf of the Department of Health saving of over 60% by a combination Development work in hand includes 
and Social Security for a 300-bed of methods comprising conservation, standard designs for ultra-clean 
district general hospital. Proposals use of alternative energy sources and operating theatres. 

WIMS - up and 
running down under 
N P PIERCE BSc(Eng) FIHospE 
In the three years since i t  became 
available, many branches of the NHS 
have install& WIMS - Works 
Information Management System - 
indeed very few hospital engineers 
could be unaware of its existence and 
the success that it has achieved. 

Whilst WIMS was written and 
prepared for use in the NHS, other 
government departments soon 
rewgnised its suitability for their 
particular purposes. In addition, since 
it became available commercially, 
WIMS has been used in a mss-seetion 
of manufacturing, property-owning 
and service industries. Systems have 
been implemented for use in many 
different environments, including 
chemical and cable manufacture, 
breweries, airfields etc. Hospitals 
already implementing WIMS have 
been highly co-operative in permitting 
demonstrations for intending 
wmmercial users. 

A significant factor when WIMS is 
used outside the NHS (for which 
royalties are payable) is that the 

DHSS can have free access to, and 
free use of, any modifications or 
improvements carried out by a 
commercial user. This means that the 
basic WIMS will have user-expertise- 
input h m  the largest number and 
widest range of installations 
available. 

Since being made available to non 
NHS users, the spread of information 
concerning WIMS has provided a flood 
of enquiries to the licensees from 
overseas, but particularly from 
Australia. 

As a result, Peter Pierce of Pierce 
Management Services, together with 
the author of WIMS, Dr Malcolm 
Green of the DHSS, visited Australia 
in November 1983, carrying out a 
series of seminars and presentations 
to federal, state and wmmercial 
organisations in Canberra, Sydney 
and Melbourne. In addition, as a 
result of a long-standing government 
to government moperation, an 
invitation had been given to the 
DHSS to enable presentations to be 

SOMMAIRE 
FRANCAIS 

Le Ssst&me de 
Gestion Automatisee de 
1'Information en Ate- 
liers mis en oeuvre 
en Australie. 
Le SystAme de Gestion Automatis& de 
Hnformation en Ateliers du National 
Health Service fonctionne au 
Floyaume-Uni depuis environ 3 ans. 
Suite a sa mise en oeuvre au sein du 
N.H.S., il e et6 pmpos4 aux utilisateurs 
commerciaux en dehors de cette 
administration et  a r e p  un tr6s bon 
accueil. Ceci a donne lieu a de nom- 
breuses innovations et ameliorations 
sur le plan wmmercial par rapport au 
systAme introduit dans l'in@r&t des 
utilisateurs au sein du N.H.S. 

La @netration des march& etran- 
gers publics et  commerciaux ne ceme 
de croitre, ce qui est d'autant plus 
Mnkfique au N.H.S. 

Cet expos6 insiste tout particuliere- 
ment sur les dernieres reussites 
propres a I'Australie. 
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Peter Pierce (R) handing ouer the WIMS opemting manual to Syd Wookey of the 
AustmlianDeplrtment ofHowing and Construction who haue now imtalled 
four system. 

made to the Hong Kong Government. 
A stopover was arranged on the 
journey for this g b e  fulfilled. 

To provide support services and 
back-up to mateh that provided in the 
UK, the Sydney-based consultancy of 
Kilpatrick Green Pty Ltd was 
appointed as the services agent in 
Australia. 

As a direct result of this 
venture, the first sales were made and 
a return trip to Australia was made in 
March 1984. During this tour, the 
first implementation was made for the 
Department of Housing and 
Construction in Canberra and, pre- 
implementation consultancy was 
provided to several of the prospective 

users. A paper was presented a t  the 
1st Australian 'Computers in 
Maintenance' Conferences and 
Exhibitions held in Melbourne (World 
Trade Centre) and Sydney (Menzies 
Hotel). The conferences attraded 
some 500 Australian mantenance 
managen who showed great interest 
in WIMS. Further sales have been 
made to state health authorities, 
hospitals, private companies and 
government departments. 

A further joint visit to Australia is 
planned to wincide with the 8th 
Congress of the Federation of Hospital 
Engineers in Melbourne, where Dr 
Malwlm Green will present a paper 
and Peter Pierce will attend as a 
delegate. Kilpatrick Green will 
demonstrate WIMS a t  the wncurrent 
exhibition. 

The position of WIMS as a world 
leader in its field is being 
strengthened almost daily and plans 
are under way to satisfy the market 
interest in North America and parts 
of Africa. 

- - - - - - 1 no scavenging passive system HOWORTH system 
600-1 DDm N :, 0 230-300 D D ~  N 2 0 0-3 D D ~  N 2 0 I 

I 
. . . - . . - . . - 

Results of over 100 surveys of anaesthetic gas pollution in operating suites. I 
DC&@ Scavenging of Anaesthetic Gases 

There's a lot we could say\bout the Howorth Active Scavenging System for 
Anaesthetic gases but really the figures say it all. Even the 3 ppm can often be 

leaks in the anaesthetic circuitry! 
Write for full details of the Howorth system or request a survey of your 

operating theatre, induction and recovery rooms, dental clinic or maternity unit. 

Q HOWORTH AIR ENGINEERING 
Howorth Air Engineering Ltd., Surgicair Division, HE982, 
Lorne Street, Farnworth, Bolton, BLA 7LZ. 
Tek- Farnworth (0204) 71131. Telex:- 635242 Howair G. 
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The Austin Hospital, Heidelberg, Victoria, will be hosting a visit from delegates 
of the 8th Congress to inspect features of interest such as a luminiar flow 
installation. A poper on this subject will be presented at the Congress. 

The Austin Hospital, today 
W GEERLINGS CEng MIMarE MIHE Aust (Sen) BHA 

The Harold Stokes Block, as Stage 2 is 
officially called, is the second part of a 
major building programme which 
began almost twenty years ago. 

The ten storey Stage 1 Clinical 
Sciences Building, which opened in 
1971, marked the change of the 
Austin from an institution 
distinguished in the care and 
treatment of chronic diseases to a 
community and teaching hospital 
through its affiliation with The 
University of Melbourne. Stage 2 is 
another landmark for the Austin. 

The Harold Stokes Block, named as 
a tribute to former hospital President, 
Sir Harold Stokes, marks a century of 
growth and compassion for the Austin 
Hospital and has been one of the most 
exciting phases in the expansion of 
the hospital. It provides 
administrative and diagnostic services 
for a major portion of the hospital. 
The focus of patient care has moved 
from the many old hospital buildings 
to consolidation within the modern 
Harold Stokes Block and nearby 'A' 
Block, 3KZ Block and Heidelberg 
House. 

Situated nine miles north east of 
Melbourne in Heidelberg, the Austin 
is a major hospital for the north east 
metropolitan region of Melbourne, 
and in the spinal, renal and several 
other specialities provides a senrice 
for Victoria, and other parts of 
Australia. Its catchment population 
exceeds 500,000 people. 

Along with the construction of the 
10 level Harold Stokes Block, an 
adjacent 506 vehicle capacity multi- 
storey carpark in Burgundy Street 
was built. 

Every attempt has been made to 
provide a non-institutional 
atmosphere a t  the Austin, and the use 
of colour mrdinat ion in offices and 
ward areas assists in this aim. 

The Austin is proud of the 
outstanding facilities provided in the 
new Hamld Stokes Block: areas such 

Stage 2, level 3, waiting area and pharmacy 

as nuclear medicine, coronary care, 
surgical intensive care and spinal 
intensive care. All sixteen intensive 
care m m s  are provided with 
individual laminar flow ventilation to 
minimise cross infection and a t  the 
same time optimise access to and 
visual contact with the patients. A 
suite of ten operating theatres has 
been included on level 2 of the 
building, with two having 
sophisticated laminar flow 
ventilation. The Harold Stokes Block 
houses modem medical and surgical 
wards, and commissioned beds to date 
in the new building number 210. 

With the wmpletion of the Harold 
Stokes Block, the Austin building 
programme can now move onto 
consolidation of facilities. Renovation 
and upgrading is planned for the 3KZ 
and 'A' Blocks, to provide modern 
amenities and services, as now exist 
in the Harold Stokes Block. 

In 101 years the Austin Hospital 
has grown from 66 beds in 1882 to 466 
beds in 1983. The gmwth of the 
Austin in terms of beds, outpatient 
facilities, diagnostic and treatment 
departments, together with the 
advanced technology and systems 
which will be used, particularly in the 
Harold Stokes Block has put the 
Austin in the forefront of Australian 
hospitals. 

Construction 
management 
In 1976, the Premier of Vidoria, the 
Hon Sir Rupert Hamer, ED MP, gave 
permission to commence wnstmction 

SOMMAIRE 
FRANCAIS 
Le Austin Hospital 
Le Austin hospital est un h6pital 
ghera l  disposant de 446 lits et  situ6 a 
14 km au nord-est de Melbourne en 
Australie. Cet article dkreit  la 
methode de recours aux entreprises 
pour le gestion de la wnstruction dn 
nouveau Bloc H m l d  Stokes. Le 
recows a une telle methode a permis 
d'hnomiser plus de 2,5 millions de 
dollars australiens. I1 a f a h  sept 
a n n k  pour qu ce bloc de neuf &ages 
et de 33.445 metres c h s  voit le jour, 
du wncept de depart B l a  signature du 
wntrat, ce a quoi sont venues s'ajouter 
les six annees nhssa i res  A sa 
wnstrudion. Cet article passe ensuite 
en revue les principaux services 
techniques. Les delbgu6s qui 
assistemnt a u  88me Co@s 
International de Melbourne du 18 au 
24 Novembre 1984 pourmnt visiter le 
Austin Hospital. 
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of the Stage 2 building. 
The hospital appointed Costain 

Australia Limited, as Construction 
Managers for the project, a unique 
arrangement which had never been 
used before on such a major hospital 
project in Australia. 

The process of 'construction 
management' which had been used 
successfully overseas involved a major 
building contractor with years of 
experience, entering into a contract 
with the hospital to provide a 
professional service for a fee. In this 
case, Costain Australia Ltd., was 
bound professionally to apply the 
proper combination of management 
activities to the project to achieve 
time, wst and quality wntrol. As the 
hospital's agent, Costain entered into 
direct contract with individual 
wntractars to carry out portions of the 
work and was responsible for w-  
ordinating all such contracts. Direct 
contracts were awarded as a result of 
public tender and selection by Austin 
and their wnsultant team. 

The project was managed through a 
project control team comprising senior 
hospital staff, Costain Australia Ltd., 
the architects Yuncken Freeman Pty. 
Ltd., other professional wnsultants 
and representatives of the Health 
Commission of Victoria. 

The aim in setting up the Stage 2 
project in this way, was to have the 
best possible wmbination of 
flexibility, cost control, time 
performance and quality control. In 
all, more than $2.5 million was saved 
by the Hamld Stokes Block being 
built in this way. 

Planning and 
commissioning 
Although Stage 2 of the building 
programme had been in the planning 
for same time, it was in 1971 that a 
special planning team - the Project 
Team - came into being with Mr M J 
Pavone as its leader. Other members 
of the original team were the General 
Manager, the Medical Superintendent 
and the D i r  of Nursing. The team 
had the assistance of a large number 
of people h m  the hospital and 
Melbourne University who made up 
the Planning Committee and many 
specialist subcommittees. 

Subsequent to Mr Pavone's 
resignation, a Buildings Development 

Stage 2, level 6, lnbomtory, western side 

Department was incorporated into the 
hospital organisation and Mr A J L 
Macdonald was appointed manager, 
and this department in 1974 became 
responsible for the Stage 2 planning. 
Mr Macdonald left the hospital in 
1978 and Mr F C Armstrong was 
appointed Buildings Development 
Manager. He retired in 1981 and Mr 
W Geerlings has occupied the position 
since that time. 

In 1979, a Commissioning 
Committee was formed for the 
formidable task of wmmissioning the 
building. The work of this wmmittee 
was considerably facilitated in the 
latter stages of the project by the 
establishment of a 'Joint Steering 
Committee' comprising senior 
representatives of the Austin and the 
Hospitals' Division of the Health 
Commission of Victoria. 

Timetable of major 
events 
Narrative agreed with 
Commission 
Sketch planning 
commenced 
Appmval to proceed to 
working drawings 
Calling oftenders 
Completion of working 
drawings 
Signing of contracts 
Firat concrete poured 
Completion of concrete 
structure 
Partial practical 
completion 

-1969 

-1971 

-Feb. 1973 
-1973 

-April 1974 
-March 1976 
-May 1976 

-1979 

J a n .  1982 

1. Structure 
The Harold Stokes Blwk is a nine storey 
structure with the top floor let? in shell. 
The building has a gmss floor area of 
33,445 square metres. Each of the lower 
three floors has a floor area of 4,407 square 
metres, each of the next three floors rising 
in a tower structure from a padium are 
3,735 square metres and the upper three 
ward floors are 2,787 square metres each. 

The Hamld Stokes Block forms an 
extension of the base structure and podium 
of the Lance Townsend Building 
(Melbourne University), Stage 1 of the 
hospital's building pmgramme. 

The structure and s e ~ c e S  are designed 
to enable a future addition of six floors. 

2. Statistics 
Structure -Reinfoxed concrete 
Floors -Concrete 
Window frames Anodised 

aluminium 
Height above 
gmund at level 4 
entry -30.5 metres 
Height below 
gmund at level 4 
entry -12.2 metres 
Weight 3 6 , 3 7 8  tonnes 
No. of moms -973 
No. of doors -2332 
Total floor area 3 3 , 4 4 5  square 

metres 
Floor area ward 
floor -2,787 square metres 
Airmnditioning 4 5 0  TR (3,000 kW) 
No. of IiRs --5 
Concrete -11,716 m. metres 

(2,930 truckloads) 
Ventilation -225,000 litres per 

second 
No. of sprinklers & 
fireprotection 4 , 0 0 0  
No. oflight fittings -7,000 
Construction time 9 1 2  weeks 
Cost of furniture & 
equipment 4 2 . 7  million 
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Engineering services - 
key technical details 
1. Mechanical Services 
(a) Steam generation 
Supplied fmm existing hospital 
boilerhouse, comprising: 

Four Trevor A type water tube boilers 
generating 4550 Kg steam per hour each. 
Gas fired with oil standby. 

One General Energy (Gibson Wells) 
straight water tube modular steam boiler 
with emnomiser. Gas fired with provision 
for oil standby. Installed to accommodate 
new building load. 
(b) Air conditioning/ 
ventilation systems 
All air systems 

(i) Level 2 general purpose 
operating theatres 

High velocity 100% fresh air zone 
systems. Two theatres per air handling 
unit. Final air filtration is achieved 
through HEPA 1 micron air filters. 
Vertical air flow at 65-70 F.P.M. 
achieves approximately 400 air changes 
per hour over the operating table. 
(ii) Level 2 special operating 

theatres 
High velocity duded zone reheat 
systems. Laminar flow ventilation is 
provided over the entire theatre ceiling. 
Each theatre is served by its own air 
handling unti. Pressurisation is 
maintained by provision of 
approximately 1,500 llsec. excess 
supply air. 30 air changes per hour are 
supplied to each theatre (12,600 llsec.). 
Air is supplied to a filter plenum 
covering the entire ceiling. Air veloeity 
.7 to .9 m i s  (25mm below filters) and .l to 
.45 l m  above the h r .  

Roughing filters are fitted under 
the perimeter flwr return air grilles, 
removable after raising the grille in 
sections. 'Meracell' preceded by a lint 
screen. 

Prefilters. First bank of prefilters 
is situated in the air handling unit 
upstream of the waling mil. This 
comprises flat dry media panel filters 
with an efficiency of 80% against No. 2 
test dust. 

Second bank of prefilters is situated 
downstream of the fan in the air 
handling unit, of the 'Pyracube' type, 
with eficiencies of 98% and 90% ta BS 
2831 test dust Nos. 2 and 3 respctively. 

Final filters consist of 2in thick 
resinated wool media backed either side 
by a protective layer of tontine WE.) 
media, similar to 'MEPA 95'. supplied by 
Rainbow Filters Pty. Ltd. Weight of 
filter media 125 g/ft2 plus or minus 5g. 
Efficiency is not less than 95% against 
BS 2831 test dust No. 1. 

(iii) Levels 1 and 2 general 
Low velocity 1GW6 fresh air zone system. 
(iv) Levels 5 to 8 - zone reheat 
system. Specialised departments on 
levels 5 and 6 - 100% fresh air. 

Smoke removal system ensures safe 
evacuation of patients. 

Cooling by reticulated chilled water at 
C 7-r v.. U. 

Heating by reticulated heating hot 
water a t  9.3.T. 

Isolating m m s  - separate air 
handling systems with positiveinegative 
pressure controls. 

(c) Central chilled water 
plant 
Two Trane steam generated, ah rp t i an  
cold generators (chillers). 
m No. l - 600 tonnes refrigeration 
capacity. 
m No. 2 - 200 tonnes refrigeration 
capacity. 

Two identical waling towers located an 
level 10 are common to both chillers. 

Stainlegq steel condenser water piping. 

(d) Water supply systems 
Cold water piped under mains preasure to 
twin 7,000 gal. storage tanks in the sub- 
basement, then pumped to two 3,000 gal. 
storage tanks on level 10. 

Two 3,000 gal, flushorneter water 
storage tanks located on level 9. 

Two steam heated instantaneous heating 
hot water calorifiers. 

Domestic hot water supplied via 2,000 
gal. m f  storage tank and steam heated 
calorifiers with a storage capacity of 2,000 
gal. 
(e) Medical gases 
Medical air is supplied via two Brwmwade 
compressors of the vertical recipmating 
carbon ring type, with a capacity of 100 
c.f.m. at 100 psi. Filtration is achieved via 
mist separators and cartridge type filters 
with filtration efficiency of min. 99.999% 
with 0.3 micron particles. 

Vacuum pumps - two Brwmwade 
suction units each 471 sec piped to 
hospital reticulated vacuum system. 

Oxygen is supplied from existing 15000 
litre bulk oxygen tank on hospital pounds. 

Reticulated thmughout building - 

natural gas, nitrous oxide, nitrogen, 
hydrogen and propane. 

2. Fire protection systems 
(a) Sprinker systems 
Building is fully sprinklered thmughout 
oecu~ied maces and falalse ceilinw. 

, . .  . 
In the P A H X equipment m m ,  telephone 
swrwh m m .  elecincal swwh m m  and Ill? 
machine m m .  

3. Electrical installation 
(a) HV Supply and 
substation 
Outgoing substation suoolv of 5000 KVa 

Hamid Stokes Block electrieitv suoolv is ~~ ~~~~~ , ~ .. . 
fwm the Lance Tuwn.send substation. 

Lance Townmd 3uhtatlon has two 
addmonal transformerj each of  1500 KVa 
to maintain load. 
@) LV Main power supply and 
dishibution 
Main switchboard takes two independent 
supplies fmm substation. 

Standby generator (in boilerhouse) will 
supply continuous alternator output of 600 
KVa to essential services in a %lack out' 
situation. 

An uniutermptable power supply 
system, via batteries, is installed for 
surgical lights with a capacity of 20 kW for 
30 minutes. 

There are three separate power 
distribution systems to distribution boards 
throughout the building. 

(i) General light and power. 
(ii) Essential light and power 

(automatically supplied from 
the standby generator). 

(iii) Emergency light and power 
(supplied automatically from a 
battery inverter system). 

(c) Lkhting 
Generally fluorescent throughout with 
incandescent feature lighting. 

Typical light fitting is an open diffuser 2 
x 40 watt low brightness combination IighU 
air fitting with aluminium rdector. 

Ward lighting is by a multi function 

The media is held in a re-usable steel 
frame, the nominal size of which has 
been selected to be 2 3 i  x 2 3 i  to also 
match the level 5 laminar flow ceiling 
layouts. 
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overbed unit housing general illumination Lift specification: 
light, reading light, examination light, 
general purpose power outlets, nurse call L i U U  
system. A 3900 ~b 500 r.p.m. 5'4" X 8'9' 
(d) Nurse call system B 4600 1b 500 f.p.m. 5'4" X 8'3" 
Gladstone system throughout. D 5500 lb 500 f.p.m. 5'3" X 9'5" 

E Combination of visual and audio visual F 
4600 lb 500 Ep.m. 5'4" X 8'3" 

W m .  
4000 lb 500 f.p.m. 5'5" X 7'3" 

G 7750 lh 500 f.p.m. 8'6" a 8' 
(e) Television systems J 3300 ib 500 f.p.m. 42" X 8' 
MATV wiring distribution to patient bed 
wards. 
(0 Commm'cation systems 
Systems include general paging, individual 
paging (beepers), fire and emergency 
warning and mmmunication system, 
intemm systems. 

4. Waste disposal 
Garbage and linen chutes. 

Incinerator, capacity of 1250 Lbs. of 
general hcapital waste per hour. Capable of 
destroying waste up to 85% wet, full 
capacity burning is achieved with 50% wet 

waste. ALso capable of destroying 
pathological wastes. 

5. Vertical transportation 
Pmvisian for a total of ten lifls in the 
central cone. 

6. Vertical system 
PABX system is a cross bar type 900 
extensions. 

Exchange lines: Inmming 40 lines 
Indialling 11 lines 
Outgoing 39 lines 

7. Building automation 
system 
Engineering &MW Automatic 
supe~eory system is pmpased to provide 
remote monitoring and mntml of 
engineering services plant, equipment and 
systems installed for the Hamld Stokes 
Bloek. The system will include a central 
pmeessor, an operator's terminal and a 
high speed printer. The installation will 
achieve plant mntml, operation monitoring 
and fault detection, with all information 
collected to one eontmller pasition. 

The author is an electrical engineer in the Health Section of the Department of 
Public Works, NSW, Austmlio. Previously he was the Deputy Group Engineer 
for the Hillingdon Group of Hospitals in the North West Metropolitan Region. 

Electrical safety in operating 
rooms - an Australian approach 
J LOVE CEng FIEE FIHospE 

Introduction 
Electrical safety is considered in two 
aspects, the protection of the patient, 
and the protection of the staff. The 
two are quite different as will be 
explained later. The former is 
distinguished by the terminology of 
m i d o c k ,  the latter by mamshock. 

The protection from macroshock 
follows modern standard practice; 
protection from microshock is another 
matter, and the methods used are 
understood to be different throughout 
the world. 

This paper sets out to present the 
Australian approach to the 
microshock hazard. 

SOMMAIRE FRANCAIS 
La &curit4 en matiem d'blectricit.6 dans les 
blocs op6ratoires - l'approche australienne 
En ce qui wncerne l'installation contre le macmhoc se situe dam la 
Blectrique, la s4curite peut etre lign6e de la pratique moderne 
envisagb sous deux aspects, la standard tandis que la protection 
protection du patient d'une part et  wntre le marrochoc et  lea methodes 
celle du personnel d'autre part car il auquelles elle a ~ U I S  varient d'un 
s'agit bien 18 de deux c h m  tout A pays 8 l'autre. Cette Btude examine 
fait diffbrentes. La premiere se dBfinit l 'appmhe australienne en ce qui 
en termea de m i m h o c ,  la derniere en wncerne les risque8 pdsentes par le 
termea de maemchoc. La protection mirrochoc. 

Brief history 
Research on the physiology of the 
heart muscle in respect of ventricular 
fibrillation has been active for over 
two decades; the Australian impetus 
came from a papers by Dr Loughman 
and Mr Watson'+2 which set the 
guidelines for an  Australian 
Standards Association Standard3. The 
work by Loughman and Watson was 
carried out a t  the Prince Henry 
Hospital in Sydney, Australia, and 
involved the accurate measurements 
and statistical analysis of fibrillation 
currents in patients. From this data it 
was possible to deduce the most 
critical electrical paramatem of the 
heart, viz, that  a safe level of 
fibrillation current is 100 microamps, 
and that  the impedance of the heart is 
1000 ohms. This formed the basis of 
the Australian Standard. 

Microshock defined 
Firstly for the heart muscle to 
function as a pump, the d a c  
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muscle fibres must polarize and 
depolarize uniformly; this is normally 
controlled by the Sino Atrial Node, 
which initiates the depolarization 
wave causing contraction of the 
myocardium. For a more detailed 
account, see the paper by Loughman 
and Watson (1971). If a heart rate is 
60 beats per minute, the cycle time in 
engineering terms is 1000 
milliseconds. There is a short period of 
about 40 milliseconds during this 
cycle in which a 50 HZ current in 
excess of 100 mimamps from an 
external source will cause individual 
fibres to contract in a random 
manner. This is termed ventricular 
fibrillation, and the whole heart just 
quivers and ceases to act as a pump. 

(Incidently, this makes the 
operation of a defibrillator more 
obvious as in this case a DC pulse of 
suflicient magnitude is applied 
indirectly to the heart to force all the 
fibres to contract at the same time 
and be able to accept the next pulse 
from the Sino Atrial Node). Secondly, 
the fibrillation current must reach the 
heart. The normal protection is the 
outer skin, which has an impedance 
depending on various physiological 
fadors, but o b n  up to 1 megohm. 
Then there is the impedance of the 
body tissue, which is lower. A current 
flowing between two points of the 
outer skin is unlikely to result in a 
current flowing through the heart, 
unless the current ia much higher 
than is likely in an operating room; 
this may well be the case in industrial 
accidents or accidents to electrical 
staff working on live ~witchboards.~ 

However, for the conditions in an 
operating m m ,  the parallel pathe 
through the body tissue form a shunt 
which minimizes the current, passing 
through the heart. The only way the 
current can reach the heart directly is 
when the heart is exposed as in open 
heart surgery, or by some invasive 
procedure in which a catheter 
carrying a conductive substance is 
passed through the veinsiarteries 
directly into the heart. Another 
example is where an electronic 
pacemaker is installed; the 
replacement of batteries affords a 
chance of current reaching the heart 
directly. Microshock therefore is the 
tern adapted to indicate that a 50 HZ 
current exceeding 100 microamp can 

Example of a class A installation. Note the line isolation monitor 

be passed directly to the heart by 
some surgical procedure for a period of 
more than 40 milliseconds. 

Sources of current 
There are various ways in which a 
current as minute as 100 microamps 
can be picked up in an operating 
m m .  The most obvious is from faulty 
electro medical equipment, although 
over the years, thk risk has 
deminished as older equipment is 
being phased out. Then there is other 
installed equipment such as the 
Surgical Luminaire (Operating light) 
which a member of the operating 
team has to touch to adjust. Another 
source is from earth currents in the 
building structure due to external 
occurences. 

To illustrate this source, consider a 
h l t  on' fault to earth on a switch- 
board some way up a multistorey 
building which is close to the 
operating suite. If the fault level is 
say ZOKA, and the breaker takes 5 
cycles to clear the fault, the fault 
current will be diversified through the 
building structure for 100 milli- 
seconds. The building structure may 
quite easily include the R N  which 
supports the surgical Luminaire, or 
the copper piping of the medical gas 
and suction lines. 

The solution - 
Australian style 
This part of the story starts with 
persuading our medical colleagues to 
make certain decisions, ie which 

procedures expose the patient to the 
risk of microshock and which do not. 
The Australian Standard defines the 
procedures as follows: 
Class A preoedure - a pmcedure 
whereby an electrical conductor is 
placed within the heart of a patient or 
is likely to come into contact with the 
heart, such conductor being accessible 
outside the patient's body. In this 
context, an electrical conductor 
includes insulated wires such as 
cardiac pacing electmdes and 
intracardiac ECG electrodes, or 
insulated tubes filled with conducting 
fluids. 
Class B procedure - a pmedure 
whereby a patient is connected to an 
item of electromedical equipment in 
such a manner that the impedance of 
the skin is reduced by electrode paste 
or by the entrance of conducting 
fluids, metal needles; saline-filled 
catheters, etc, but where direct 
contact with the heart is not possible, 
eg in extrathoracic procedures. 

It necessarily follows that all 
surgical procedures must include at 
least class B procedures, but only 
some operations would be class A 
procedures. 

The corollary to this is the concept 
of designating areas in which these 
procedures, are carried out as 'class A' 
areas and 'class B' areas respectively. 
At this point it should be observed 
that these class A and class B areas 
are not only applied to operating 
mm8, but any patient treatment area 
where there is a microshock risk. 
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Intensive care, coronary care, recovery 
etc., are examples of such areas. 

The protection required for these 
areas is again divided into two groups: 
a) the limitation of current by time or 

magnitude 
b) the equilization of potentials 

within a designated area. 
The latter will be described fmt  as 

it is fundamental to mimshock 
protection. 

Equipotential patient 
reference earthing: 

0 

(EPRE) 
To start with, a writ of 100 
microamps is k m  small to reliabily 
operate commercial quality electrical 
apparatus. Apart from this, the 
leakage current which the circuit 
wiring will pass would exceed this 
value, and extraneous currents 
indueed from stray fields would also 
be a nuisance. 

Remembering that the impedance 
of the heart is taken as 1000 ohms, 
then the maximum potential which 
can exist a m s s  the heart for a 
nulent of 100 mimamps is 100 
millivolts. This leads to the solution 
that if the whole areas is bonded 
together so that come what may, there 
can never be a potential difference 
between one point and another 
exceeding 100 millivolts. Then 
theoretically there can never be a 
current thmngh the heart exceeding 
100 micmamps. However, to achieve 
this object, there are several points to 
be determined, for instances, what is 
the area, where is the reference point, 
what resistance is required. The first 
question is answered by Figure 1: 

The second question, the reference 
point, is answered by a nominated 

Junction (EPJY. This may be a 
separate wall box with an earthing 
terminal marked EPJ. Alternatively, 
one of the earthing terminals on a 
multipurpose panel may be desig- 
nated the EPJ. 

The next question, as to what 
resistance is required, requires 
further assumptions in regard of fault 
current. There are two circumstances: 
a) where a fmal sub-circuit is 

protected by some earth leakage 
device in addition to the normal 
t h e d m a g n e t i c  protection. 

b) where the circuit is only protected 
by normal thermalhagnetic 
protection. 

In the case of a) the assumed 
maximum leakage current is taken as 
1.0 amps. This recognises that an 
earth leakage device or isolation 
transformers will limit the current in 
the earthing system. Thus the 
maximum resistance from the earthed 
metal of any equipment connected to 
such a circuit must not exceed 0.1 
ohms. 

In the case of b) the assumed 
maximum current is taken as 10 
amps. The electrical reticulation 
external to the class A area is not 
subject to limitation by earth leakage 
devices; in addition other reticulated 
services such as gas, water, suction 
which are likely to be present within 
the class A area may provide the 
earth path. Thus the maximum 
resistance to any elrposed metal 
conneded to any such service requires 
to have a maximum value of 0.01 
ohms. 

It is important to realise that this 
earthing is only an extension of the 
Australian Standards Association's 
Wiring Rules, and that the resistance 
of the earth between the EPJ and the 

h t  described as the 'Equipotential neutral link in the distribution board 

Figure l .  Patient equitjmtential area IEPAREA) 

is not particularly important. It is 
only necessary to meet the minimum 
earth conductor requirements. 

Limitation of current 
by time or magnitude 
The limitation of current by time is 
relevant to the first part of this article 
(mimshock defined) in which it was 
stated that the vulnerable time lasts 
for about 40 milliseconds in a cycle 
time of say 1000 milliseconds. It is 
required that an earth leakage device 
should operate within a specified time 
- 60 milliseconds at present, although 
many devices are now operating 
within 20-milliseconds. (The sensit- 
ivity is 10 mA and 5mA min.). Hence 
there is an acceptable level of safety 
based on the probability of an earth 
leakage current lasting 20-60 
milliseconds occurring within the 
1000 milliseconds cycle at the precise 
moment of the 40 millisecond 
vulnerable period. Remember that in 
any case that the Quipotential 
Patient Reference Earthing (EPRE) 
system will also prevent the effect of 
the leakage current fmm causing a 
fibrillating current. 

The limitation of current by 
magnitude uses an isolating trans- 
former and monitor. The transformer 
is made to a high standard such that 
the leakage is only 50 mimamps. The 
monitor, termed a line isolation 
monitor, samples the impedance of 
each leg of the isolated supply. The 
monitor itself has a leakage of 50 
microamps. When a leakage h m  
equipment oenvs and earths one leg 
of the transformer, an alarm is raised. 
The alarm level is adjustable, usually 
5 milliamps, and a mute switch and 
indicator famp is provided. The 
principal difference between these two 
methods is that the earth leakage 
devices provides a positive 
diwnnection of a faulty appliance 
and prevents further use, whilst the 
isolation transformer only provides 
indication that a fault has occurred 
and leaves the remedial action in the 
hands of the surgeon or medical M. 

Practical application 
An operating room engaged in 
openheart snrgery would undoubtedly 
be a 'class A' area mmplete with an 
EPRE system for mimshock 
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protection. Earthing leads of stranded 
green/yellow earthwire should be 
wnnected from the earthing studs on 
the wall panel to the various portable 
items of equipment. Protection may be 
either by earth leakage devices or 
isolation transformers. Isolation 
transformers would be employed on 
circuits supplying items such as 
cardiac Pulmonary By-Pass pumps 
due to the difficulty of manually 
operating these items. 

An intensive care ward or coronary 
care ward would be a 'class A' area. 

Operating rooms in which general 
surgery is camed out only require to 
be 'class B' areas. This does not give 
microshock protection as i t  is not 
required and avoids the wsts 
associated with the EPRE instal- 
lation; temporary upgrading can be 
achieved by using a portable unit 
wmprising a IKVA transformer with 
live isolation monitor and EP 
Junction for emergency use. 

Some difficulties have arisen where 
cleaning staff have used protected 

socket outlets for vacuum cleaners 
and cause tripping. It is advisable to 
provide 'cleaners' outlets' away from 
the classified areas. 

Microshock 
protection 
There is not much to say about 
microshock protection as it is auto- 
matically provided in both the 'class 
A' and 'class B' areas. 

Conclusion 
This is the 'State of the Art' for 
electrical safety in operating rooms 
and similar areas in Australia at  the 
present time. When the Australian 
Standard was introduced there was a 
tendency for any installation that 
resembled a n  operating room to be 
fully equipped with %lass A' facilities. 
Fortunately, as medical and 
engineering personnel have become 
more confident in interpreting the 
standard, only the larger complexes 
are likely to be fully equipped to 'class 
A'. If any Country is in the process of 

producing a standard on this subject, 
a word of warning would not be amiss 
- avoid a ranking in the terminology, 
or better still, deliberately arrange it 
in reverse order. 

The psychological effect of saying 
that 'class A' is better than 'class B' is 
that sometimes hospitals will require 
a 'class A' operating room for reasons 
other than purely medical. 
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Queen Victoria Medical Centre - 
Sbuth Eastern Medical Complex 
- part 2 
JAMES BARTLETT B Arch (Melbourne) 
This is the second part of an article on the Queen Victoria Medical 
Centre. The author discusses in detail how the planning of the centre 
serves both staff and patients. Visitors to the IFHE Congress in 
Melbourne in November will be able to visit this hospital. (Part 1 of this 
article was featured in the June 1984 issue of the journal). 

Level 1 
The gentle slope across the site to the 
south permits a natural access route 
for trucks to the service and support 
departments which are located a t  
Level 1. 

As most accommodation is below 
ground level, every effort has been 
made to avoid problems asmciated 
with deep planning and the lack of 

contact with the external environ- 
ment by the pmvision of a number of 
courtyards which penetrate working 
departments. 

The primary circulation route 
wnnecting the four lift nodes pmvides 
this floor with a major traffic route for 
the horizontal distribution and 
collection of goods. All support depart- 
ments plug into this circulation route 
and, as indicated on the plan, 

supplies, linen and food are received 
a t  the loading dock, processed through 
each department, and issued via the 
primary circulation route to l& for 
vertical distribution. 

Staff arriving a t  the hospital may 
travel h m  the car parking zones, 
change in local locker areas or have a 
quick snack a t  the cafeteria en-route 
to their working department. The 
dining area overlooks the gardens in 
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