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International Federation News 

New Post for Past 
President 
We are pleased to announce that 
Eduardo Caetano, former President 
of the International Federation of 
Hospital Engineering, is now a 
Professor a t  The National Schwl for 
Public Health (Escola Nacional de 
Saude Publica) having successfully 
completed his public examinations a t  
the end of February. 

IHF Special Study 
Visit 
France - Computerised 
Hospital Information 
Systems 
14-21 November 1982 
Between 1978-1981, the International 
Hosptial Federation (IHF) organised 
a number of special study visits 
to different countries, including 
England. Sweden. USSR. Mexico. 
Canada and the USA. Three more 
such visits are planned for 1982: one 
in Hungary on co.ordination of 
hospitals and primary health care; 
one in USA on healthcare planning 
in big cities; and one in France. 

The puruose of this study visit will three main themes of the Congress. 
be to- demonstrate and discuss In conjunction with these. ~ospin tex  
progress - and problems - in the '83 will feature the new products and 
development of computerised the most recent developments in the 
Lnfamation svstems for the ~ U a n d  field of hospital teehnolom. These 
management of hospi&l ser&es. subjects fit &to the overallrall&cture of 
including the application of computers Rational Construction (hospital 
for clinical information and manage- &sign, engineering, planniog, building 
ment. The visit is being organised and fittings, lifts and 
in collaboration with the Hospices means of transport, eleeh.id &tallatalla 
Civils de Lyon. which is the second tions, power, heating, refrigeration, 
largest hospital group in fiance, safety, mobile units, turnkey 
serving' a population of 2 million hospitals, environmental protection. 
people. water and air treatment). Efficient 
Applications computer Management applications, (administration. office 

Applications should be made on a insurance. specialist 
form available from the IHF at 126 literature, meals+n.wheels) and 
Albert Street. London NW1 7NX. ~~d~~ operation (hotel.type equip Early application is advised. ment. diaenostic and treatment 

23rd IHF Congress 
HOSPINTEX '83 
The 23rd congress of the Inter- 
national Hospital Federation IIHF) 
and Hospintex '83, an exhibition 
devoted to hospital equipment, yill 
take place a t  the Palais de Beaulieu a t  
Lausanne in Switzerland from 27th 
June to 1st July. 1983. 

Greater economy, greater efficiency 
and greater humanity will be the 

equipment, sanitary installations. 
sterilizing equipment, kitchens. 
dining-rooms, stores, food, staff 
equipment, laundry, ward furniture. 
clothing, linen. cleaning. 
maintenance, disinfection ete). 

Throughout the Congress, round 
table meetings will be organised 
between exhibitors and participants 
with a view to getting a better grasp 
of the needs of the hospital sector in 
keeping with its very special 
characteristics. 

Institute News 
Ian Murray Leslie 
Awards 1982 
These Awards, which have now been 
running for eight years, are designed 
to encourage the development of the 
communication skills of all members 
of the building industry and to facili- 
tate the exchange of knowledge. 
Winners in previous years have 
written on subjects as diverse as the 
settlement of contractual disputes. 
the future of rented housing, services 
co-ordination, force majeure and 
vandalism on building sites. 

This year's entries to the Open 
Competition - for which a Silver 
Medal and prize of E200 may be 

awarded - will need to discuss one 
of the following subjects: 

The buildina industrv is fettered bv 
its contractu~l proce&res. ~iscus"s 
giving attention to the significance 
of communication. relationships 
within the building team, and the 
close collaboration of builder and 
designer. 

Services account for an ever 
increasing proportion of the initial 
cost of buildings. Are the builder and 
services contractor equipped to 
achieve effective co-ordination. If not 
what can be done? 

How can computer technology be 
harnessed to improve building 
efficiency. 

Secondment to industry - a 
challenge and a solution for those in 
further education. Discuss. 
Anyone interested in competing for 
the Ian M w a y  Leslie Awards should 
wntact The Head of Information. The 
Chartered Institute of Building, 
Englemere. Kings Ride. Berkshire 
SL5 8BS. Telephoee: Aseot (0990) 23355. 

Anaesthetics Update 
A special wurse entitled 'Update in 
Anaesthesia and Intensive Care. 1982' 
is being held on the 17th and 18th of 
June. 

The course is aimed a t  Consultants 
and trainees and is organised by the 
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Department of Anaesthetics at the 
Royal Postgraduate Medical School 
of the University of London. 

Subjects for discussion include 
modern trends in resuscitation and in 
ventilator design. current status of 
local opiate analgesia, anaesthetic 
mortdity; hazards with equipment 
and standards and regulations relating 
to safety. 

Further details are auaitabk from 
the School Ofice (.%C/, Royal Post- 
graduate Medical SchooL Hammer- 
smith Hospital, Du Cane Road, 
London W12 OHS. Tel: 01-743 2030 
Ext. 351., 

Reliability Conference 
1983 call for Papers 
Reliability '83, one of Europe's 
principal platforms for the dissemina- 
tion of new ideas and techniques of 
assessing and assuring reliability in 
industry; will he organised by the 
Naticmd Centre of Systems Fleliability 
and the Institute of Quality Assurance 
a t  the Metropole Hotel, National 
Exhibition Centre. Birmingham. 
from 6th to 8th July. 1983. 

The organisers have issued a call 
for papers and 250 word synopses 
should be submitted by 30th June 
this year, followed by a 4000 word 
paper by 31st March. 1983. 

Synopses of papers should be 
submitted to Mr. A. Cross, National 
Centre of Systems Rdiability, 
U.KAE.A, Wigshaw Lane, Cukkth, 
Wain'ngton WA34NE. 

How many apprentices employers m drain the pool of s u e d  

will you take on? men. A much more constructive 
a ~ ~ r o a c h  is to build a skilled team bv 
"growing your own". People you train 

Aeathy now towards training craft apprentices are most likely to 
apprentice fitters and fitterlwelders, remain loyal, giving you good service 
on whom efficient engineering senices for quite some time, in-hospitals will depend in the future. is in the interests of respon. 
may lead to serious shortages in shle for the future of engineenng 
the late 1980s. services to maintain the level of 

Training is the O ~ Y  way to replace apprentice recruitment as high as 
& & d  people who leave the heating, humanly possible now. The Heating 
ventilation and air conditioning and ventilating contractorsr ~ ~ ~ ~ ~ i a .  
industry. You don't know how soon tion is committed to doing everything 
You will need extra S u e d  people - possible to this end and will readily 
yet it takes a long time to train some- with sectors of the industry 
body to a high standard of proficiency. to achieve it. 
A school-leaver recruited this year ~ ~ r t ~ , ~ ~  information is auaihbk 
will not qualify as a craftsman for from Kiemn D u i g ~ n  a t  the HVCA 
four more years a t  the earliest. Careers Seruice, ESCA House, 34 

Relying on "poaching" craftsmen P&e Court, Bayswater, London 
or engineers trained by other WZUG.Tek01-2292488 

Appointment of Branch Officers for 198213 

Midlands Branch 
K. W. Ashton Chairman 
A. P. Bnllard Treasurer 
W. Turnbull Secretary - 3 Rowden Road. Four Oaks. Sutton 

Coldfield. West Midlands 
Southern Branch 
D. W. Chaplin Chairman 
R. P. Boyce SecretaryfTrensurer - 35 Newport Drive. Fishbourne, 

Nr Chichester. West Sussex P019 3QQ 
East Midlands Branch 
F. P. Smith Chairman 
S. A. Lees SecretaryfTreasurer - 7 Rothervale Close. Beighton. 

Sheffield S19 6BZ 

Forthcoming Branch Meetings 
Southern Branch HonSec:R. P. Boyce Chichester(OZ4.V 781411 
13th July 1715 Branch Meeting Southampton General Hospital 

East Anglian Branch Hon Sec: M. Brooke Great Yarmouth (049.3) 50411 
17th July Visit to new District General 

Hospital, Gt. Yarmouth 

Yorkshire Branch Hon Sec: J. Bate Wakefield (0924)SZWlll Ext293 
14th June a t  1400 hrs Total Energy Stations Donald Kaherry Lecture 

Presented by Mr. S. Whitehead Theatre 
Station Superintendant Leeds General In f i i a ry  
Leeds General I n f i  Great George Street. Leeds LS2 

6 Branch Meeting 
12th June 1000 hrs John Radcliffe Hospital. Oxford 

Scottish Branches Conference T. M. Sinclair Glasgow (M1)332 9696 - 3Moruen Way, Kirkintilloch G663QL 
28th. 29th and 30th October Information Technology Year 1982 Walton Conference Centre. Southern 

General Hospital. Glasgow 
Those wiaaishing to attend any of the above meetings please contact the relevant L 4  Secretary. 
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Cor Sonius 
New President of IFHE 

MI Cor P Sonius of Holland. Chairman 
of the Dutch Institute of-Hospital 
E-, was elected a t  the Lbund 
Meetmg which immediately preceded 
the opening of the International 
Congress. 

Mr Sonius has had an interestingly 
varied career, becoming a Hospital 
Engineer about 20 years ago. Before 
that he originally qualified as an elec- 
trical engineer, and worked for 20 
years for a transformer manufacturer. 
He then had 10 years as a contractor. 
so his overall experience is as wide as 
could reasonably be expected for one 
man!He has been involved with the 
Dutch Institute for about eight 
years, and became a member of the 
International Federation Council a t  
the Last Coneress. held in Washineton " 
in 1980. 

Tallring to the Editor about this 
year's Congress. Mr Sonius said that 
he was with the general pro- 
ceedings, and the number and quality 
of papers being presented. Sadly, the 
worldwide economic recession 
certainly seemed to have kept the 
numbers of those .attending well 
down, and one or two countries had 
sent disa~~ointinrrlv small - * - - 
numbers. 

Discussim the future develo~ment 
of the Federation Mr Sonius sLd that 
he hoped that i t  would be possible to 
allow individuals from other pro- 
fessional bodies into membership, to 
further expand the base of the organi- 
sation. He also hoped t4mt it might 
prove possible to attract support 
from industry and other groups, all of 
which would help to increase the 
financial base of the Federation, and 

.thus to continue its very satisfactory 
development over the last few years. 
The Federation's main aim was still. 
as ever, the exchange of knowledge 
between all countries, and particularly 
between the developed and the less- 

* developed countries. 
As a move towards the develop- 

ment of the Federation, it was 
proposed to change the present 
situation, in which there is just one 
a 4  meeting of the whole Camcil, by 

appointing an Executive Council con- In his private life Mr Sonius is a 
sisting of the four main officers and family man, with 3 daughters and 6 
three other Council members. This grandchildren. Sadly. Mm Sonius was 
would enable the more routine taken ill iust before the Conmess. 
business of the Federation to be p m  and was not able to be present. the 
Prassed with m m  soeed and efficiencv oast he was much involved with the 
although there is, oi course, no inten- hound Table in Holland, and has 
tion of removing from the main also been a keen sportsman for many 
Council the power of decision on years. playing tennis and billiards. 
major matters. He is also a regular bridge player. 
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Above: The dmmatic lighting enhances the effect of the we& 
appointed R A I  conference centre in which the Congress was 
held Here Jan de V"es, well-known to readers as a former 
Northcroft medal winner for a paper in Hospital Engineering 
delivers his oaoer. Also seen on the oht form is Eduardo . . 
Caetano, a f o A k P r e s i d e n t o f 1 ~ ~ ~ .  
Left: The new President, Mr Sonius, flanked by two of his 
colkagues; Nico Snell Chairman of the Scientific Committee 
(left) and Leo "on Nomen, Secretary to the Organising 
Committee. 
Below: Members of  the organising committee relar during a 
bred in  thepmeedings. 
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Above: A typicol i n f o d  contact of the type that mokes congresses so well- 
worthwhile. Right to  left).  Vinson Ouiatt, Immediate Past.President, Mr U Gessner 
from Switzerland, one of the speakers, and Dr Ken M u m y ,  an IFHE Council 
Member, from the DHSS, England 
Right: Bob Cottn'lL newly appointed Vice-President of the IFHE, from Melbourne, 
Austmlin, who will preside at the nert International Congress, to be held in his own 
c o u n q  in two year's time. 
Below: Two well known Englishment arrive in style at the Official Reception given 
bv the Buraomaster and Aldermen o f  Amstemlam at the Van Gozh Museum The 
A s i d e n t  07 the Institute, John ~onsinble has just stepped ashoreypreceded by his 
immediatepredecessor as President, Lawrence Turner. 

President's 
Opening Remarks 
As President of the International 
Federation of Hospital Engineering. 
I take great   lea sure in welcoming all 
of you to our 7th Annual Congress. 
In particular I would like to extend a 
special welcome to her Excellency the 
Minister of Public Health. Mrs. 
Gardeniers-Berendsen. who has 
graciously consented to do us the 
honour of opening this Congress. 
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An extra welcome to all our mests one containing a great deal of highly This problem and the training of - .  - ~ 

who have responded to the invikion advanced equipment. personnel are matters of real concern 
to be oresent at this official ownina. A good management team is essen to the International Federation. 

~ef& I turn the ~rooeedihgs o& 
to the Minister, I would like to make 
a few remarks of my own. 

The International Federation of 
Hospital Engineering, now numbering 
members in 34 countries, states its 
objectives in the statutea as follows: 
1. to promote, develop and dissemi- 
nate hospital engineering technology; 
2. to wmpare international 
experienca; 
3. to promote the principle of inte- 
grated design by improved collabora- 
tion among the professions; 
4. to promote m m  efficient manage- 
ment of operation. maintenance and 
safety of hospitals, their engineering 
inatallationa, enuipmemt and bddiqp; 
5. to offer wIlaboration with other 
international organisations. 

One of the most important means 
the Federation has of realising these 
goals is the organisation of inter- 
national wngresses. Following Italy, 
the U.K.. Grww. Francs. Portugal 
and the USA.. it is now the turn of 
the Netherlands to host the 7th 
International Congress of Hospital 
Enain-. 
Aa an mternational Federation we 

wish to express our appreciation to 
the Nederlandse Vereniging van 
Ziekenhuistechnic for taking on the 
imDosinn task of oraanisinn this - - - 
wngresa. 

The mts involved in health care. 
both national and international. 
remain a wnatant subject of discus- 
sion. and rightly so, for they take up 
a large share of our available income. 

Often however discussion is carried 
out in the wmng way. 
Aa far as I know, the Netherlands 

possess oxie of the-best health systems 
in the world, yet every day the cry 
goes up for further -ion and 
improvements. At the same time. 
criee can he heard "It'@ getting too 
explensivel" It goes ~ t h o u t  saying 
that these two matters cannot be 
reconciled. The community must 
make a choice. More health care at 
more expense, or hess expense and. as 
a r d t ,  leas &. 

I t  ia obvious that within the field of 
health cam, efforts must he made to 
achieve and maintain practical 
facilities which operate as efficiently 
as possible. And this is an area in 
which the hospital engineer can make 
a very real and fundamental contri- 
bution. 

tial for the administration of 
such an important institution, a 
management team in which the 
hospital engineer has his place and 
which in fact could not function 
without his participation. 

On the one hand the activities of 
the hospital engineer have a direct 
influence on the well-being of the 
patient. 

We can think here for example of .  
the aireonditioning installation, the 
lighting. radio, television, the nurse 
call systems, oxygen facilities. 
monitoring equipment, elevators and 
other installations. 

On the other hand the hospital 
engineer can also co-operate indirectly 
with his fellow advisers by bringing 
his wide experience to hem in the 
design and construction of new health 
care institutions, thereby determining 
how buildings, equipment and installs- 
t h s  are to be maintained. He cnn thus 
exercise a considerable influence on 
future operating costs. 

An important contribution in the 
control of the costs of health care 
can also be made by the hospital 
engineer if he is called on to give a 
critical appraisal of proposals for the 
expansion of existing facilities and 
the replacement of equipment. 

The enormous diversity of technical 
matters with which the hospital 
engineer is involved makes his work 
extremely fascinating, hut also 
requires a high level of training and 
wide experience. 

By meam of this Conpan,  we hope 
to achieve a fruitful exchange of 
experience and practical knowledge 
on an international scale. 

A large pwblem in setting up a 
congress programme is the great 
variety of interest shown by the 
various participants. Colleagues from 
the technically developed countries 
naturally want to discuss the most 
modern and advanced systems, 
whereas colleagues from less 
developed countries often say: 
"What you're talking about is beyond 
our means. but even if we could pay 
for it, we don't have people with 
enough technical know-how to 
maintain such systems". 

The programme committee has 
done its best to take these opposing 
points of view into consideration. 

I would like to return briefly to the 

Just recently, from 18 April to 7 
May, a course for senior hospital 
engineers from throughout the world 
was given, by the Institute of 
Hospital Enginering in the "Manage- 
ment and Engineering Centre" in 
Falfield, England. This course was 
given under the auspices of the Inter- 
national Federation. Given the 
quality of this practical training, it is 
regrettable that only a limited 
number of participants were involved. 
I would like to take this occasion 
to stimulate interest in future courses 
of this kind and to bring this unique 
opportunity to the attention of 
colleagues in the developing 
countries. 

If we can be assured of sufficient 
participation, we will most certainly 
continue these training sessions. 
Please make your wishes in this 
reepealmowntotheGenegIS8wtary. 

After this hit of publicity for an 
extremely worthwhile initiative. I 
would like to conclude my introduc- 
tion by saying that this Congress will 
he a sueeess not only if you get a lot 
out of it, but above all, if you contri- 
bute a lot to it. 

Minister's remarks 
In her speech Mrs Gardeniers - 
Berendsen discussed the progress 
and problems of the Dutch Health 
Service. In conclusion she said. "I 
should like to round off my speech by 
wintine out that the soeeial nature of hosGtalbuildinge an i  the require. 
ments that are made of installations 
and equipment mean that energy is a 
major and complex problem in the 
health sector. I was gratified to learn 
that so much attention is to be paid 
to the energy problem during this 
congress, and this one of the the 
reasons why I shall be very interested 
to see the results of your discussions 
in due course. 

Your reputation certainly suggests 
that this congress will achieve much 
and I hope that your talks will be 
fruitful. You are goint to he tocussing 
on an extremely important field and 
it would be a source of great satis- 
faction to me if you were to hem in 
mind that the results of your discus- 
done wi l l  be of inestimable service to 
sick pople. 

Ladies and Gentlemen. I hereby 
The modern hospital has been lack of technical know-how in the less declare the 7th International Congress 

compared to a luxury ocean h e r ,  but developed countries. of Hospital Engineering open." 
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la ntkessit4 de normes, de la 
manih  dont cellesci sout Bstablies et 
de l'importance de la mise en applica- 
tion que peuvent envisager 
diffbrentes nations. 

Ceci est suivi par un examen des 
activites de la Commission Electro- 
technique Internationale (CEI). On 
explique la philosophic en matihre de 
&et4 et l'on domm aussi une explica- 
tion des paramhtres de sdrete pour 
1'6quipement. la mise en oeuvre de 
l'6quipement en toute stkurit-6, ainsi 
que la maintenance, et les directives 
pertinentes en cours de prbparation 
par le Comit4 Technique 62 de la 
Commission Electrotechnique Inter- ..-.!-..-,- 

et une organisatin de bienfaisance 
agrk. 

Dans son article, Christine Hogg 
soutient La these que, tan& que Les 
pays riches de igwope et de 
I'Occident, disposant de sommes 
importantes pour les soins medicaux, 
supposent que les meilleurs soins 
medicaux sont fournis dans le cadre 
d'une medecine bas& sur Les b8pitaux 
et une technologie avan&, il eat 
possible que cet argument ne soit pas 
ntkessairement vrai ou faisable dans 
le cas des pays en voie de dbveloppe 
ment du Tiers Monde. Par ailleurs, 
I'kuipement conw dans les pays 
industrialis& est souvent extra- 

Les courn de FalfieldlKeele sont 
organis&s nu Hospital Estate 
Management and Engineering Centre 
(Centre dea Services Techniques et de 
Gestion des (Biens Hospitaliers) B 
Falfield dam le Gloucestersbh. 

L & a a ~ u s o n t p a n b U t l i e ~  
les comp6hnces en mnti&re de 
gestion dea personnels des travaux 
employ& dans Le cadre dn Service 
National de Sane et. afin que les 
debate se deoulent au niveau le plus 
tUevb possible, on organise deux oours. 
un pour lea cadres moyens et un pour 
lea cadres sup6riem. 

Le contenu des deux wura eat le 

La technologie appro- 
pride 
Un d6fi aux inghieurs et 
techniciens. 
CHRISTINE HOGG 
Page 17 
Christine Hogg est un Directeur 
G6n6ral du Groupe d'Action sur les 
Technologies et Resources Medide 
Appropriks aui s'est d6veloppb B 
p"tir de la commission de sant4 r u d e  
du Groupe de DBveloppement de 
Technologie IntermBdiaire. Celuici 
fut crU en 1977 pour consid6rer les 
diffhnts moyens de fournir des 
soins medicaux offrant d'autres solu- 
tions possibles B la places des mesures 
normalement acceptees et d'un codt 
&eve. Les programmes de soins 
medicaux primaires ntkessitent 
l'assitance de technologies appro- 
pri&s et le Groupe a pour objectif de 
amsidQer lea teehnolcgies. I'equipment 
et l'education de prevention medide 

capable de supporter les rigueura du 
service dans les pays en voie de 
dbveloppement. M h e  B supposer que 
I'6quipement soit fourni B ces pays, 
des diffidtes h o m e s  se posent sur 
le plan de la formation du personnel, 
de l'entretien, de la reparation et du 
remplacment de I'equipement. 

En conclusion, elle declare que la 
mise au point d'6quipements pour 
faire face aux besoins des services 
mtklicaux dam les pays en voie de 
developpment ntkessite une 
dernarche toute nouvelle de la part 
des concepteurs et des in&eurs. 
Les pays en voie de d6veloppment 
utilisent d6jB un grand nombre de 
choses qui se smt a v W  d'excellentes 
troubailles et c'est B partir de ces 
modhles qu'il faut dhvelopper des 
technologies plus appropriks. PO? 
rhssir. 1'6tude et le developpement 
d'un equipment quelconque doivent 
Btre entrepris en collaboration btroite 
avec ,les membres des services 
medicaux qui vont effectivemerit se 
trouver amen& B l'utiliser. 

wmmunications. l'organisation, 
l'adminiatration, lea rap-, lea 
wmp6tanoes verbalea. le travail 
en e p e ,  lea relations industriellee. 
la prhntation. lea probMmes et 
mod88 de wmportement, le lender- 
ship et la prise de d6daions. 

Le cows met l'accent dnw une 
large mesure sur la participation 
individuelle et le travail en Bguipe et. 
e cette £h. lea participants sent 
di* en petite groups eonfies 
chacun A un membre du personnel 
assumant le role de formateur qui peut 
Lss guider et offrir quelquea sugges- 
tions mais gui s'efface dnw la meaure 
du ponaible et laisse lea membrea du 
group dBvelopper les debate ayant 
trait 6 une nituation susceptiile de m 
pmduire dnw un h6pital ou dans une 
zone due Service National de Sant4. 
Chaque group se voit attribuer des 
pmbbme de h manidre la plus 
rWste possible. 

Le8 cours durent une semaine et 
durant cette *ode lea soixante 
participants daident B Falfield. 
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International 
Congress' 
Paper 

Mr. Gaikhorst is the Secretary of the International Ekctrotechnical 
Commission's subsommittee 62.4 on 'Common Aspects: 

The article first appeard as a paper a t  the 7th International Congress of 
Hospitals Engineering held in Amsterdam in May. 

International Standards for 
Medical-Electrical Equipment 
GERRIT GAIKHORST and I M LOOY (The Netherlands) 

Introduction 

In the medical treatment of patients 
we see nowadays a tendency to find 
an optimum. Due to this, the patient 
is subject to an increased number of 
diagnostic and therapeutic treatments 
in which medical equipment W involved. 
However this equipment is becoming 
more and more complicated and the 
probability of unwanted effects is 

the heart requiring maximum leakage 
currents of 50uA. 

Internationally, a number of voltage 
bands are accepted and 50V a.c. (or 
120V d.c.) W regarded as a safe voltage. 

A potential difference of 50V in an 
installation may occur due to the dis- 
connection time of a safety device. 
The disconnection curves of such 
device are such that 2.5 times the 
nominal m e n t  had to be disconncted 
in a mven time e.g. 5 S for a quick 

generally made of a material with a 
lower resistance for electrical currents. 
reasons why in factories other require- 
ments apply. 

However both in the homes and in 
the factories the human beings are 
healthy and have the possibility to 
react in abnormal circumstances. 

In  medically used rooms the situa- 
tion is different in three aspects: 
- Patients may be connected for a 
longer time to medical electrical equip- 

;apidly increasing. fuse and 12 s for a slow working fie. ment e.g. patient monitor equipment. 
The use of electric wwer for medical If a fault current is lower than the - Electrical equipment may be con- 

equipment may i n tduce  an additional 
hazard. 

Basic research in this field resulted 
in the following threshold values of 
electrical current through man as  
shown in F i r e  1. 

The figures relate to shock received 
through intact layers of skin. 
which is a relatively good insulator. 
This condition does not apply when a 
patient has an intracardiac electrode 
or saline-fied catheter within the 
heart. the safety afforded by intact 
skin and tissue having now been by- 
passed by the wire or fluid column. 

The vulnerability of the heart to 
micro-shock under such conditions 
cannot be over emphasised. as a 
current level very much lower than 
quoted above may be capable of 
causing ventricular fibrillation. 

value mentioned above the current 
may flow for a longer time. 

The 50V is regarded safe as the 
likelihood that a human being will 
touch such a potential difference is 
.very small in normal houses. More- 
over there will he always an 'environ- 
mental resistance' between the man 
and the voltage source. The use of 
electrical domestic appliances is 
restricted to small periods of time. 
However in a number of countries i t  
is required that handles or parts of 
equipment which are intended to be 
held by hand are connected to protec- 
tive earth.. 
In factories or workshops the situa- 
tion is different as  the tools which are 
used may come in contact with the 
workers for a longer time. Floors 
used in such an environment are 

nected directly to the human heart 
(e.g. external pacemakers). In this 
case the natural protective barrier. 
the skin, is by-passed. 
- The patient may be unable to defend 
himself or to escape, because he is 
ill, unconscious, anaesthetised or im. 
mobilised. 

Beside these three main aspects 
electrical equipment which is used in 
medical practice may produce, unin- 
tentionally or otherwise, a number of 
hazards: 
- due to the energies delivered when 
functioning properly; 
- due to the energies delivered in 
the case of first fault conditioning, or 
- due to breakdown where: 

a) the well-being of the patient 
depends upon the functioning of 
Life-supporting equipment, or - 

The the heart Figure I: Patient connected to medical electricalequipment. 
muscles to fibrillate under locallv 

out mainly in dogs, with attempted 
. extrapolation to man. I t  has not yet 

been possible to establish definitive 
levels of current capable of causing 
ventricular fibrillation in man in these 
circumstances, nor have the effect of 
levels of anaesthesia and metabolic 
or biochemical states been considered 
in this context. On the limited evi- 
dence a t  present available, i t  seems 
that current levels between 100 and -- 
750 MA may cause ventricular fih- 
rillation in man and this has led to 
specifications for electro-medical 
equipment with a direct connection to 

Applied part 

Leakagecurrent toearth 

Mains Equipment 'I 

I - - - 
Physiological response Alternating Direct 

current (mA) current (mA) 

Threshold of feeling 1 5 
Muscular paralysis 15 75 
Ventricular fibrillation 50 250 
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b) the nature of examination or 
treatment does not allow intermp- 
tion or repetition. 
These hazards can be imposed upon: 

-the patient; 
- the user of the equipment; 
- the surrounding personnel; 
-the equipment or installation. 

Reliability of functioning is wed 
as a safety aspect for life-supporting 
equipment and where interruption of 
an examination or treatment is con- 
s i d e d  as a hazard for the patient. 
Adequate construction and l a y ~ u t  
which serve to prevent human errors 
are regarded as safety aspects. Safety 
precautions are considered acceptable 
if they provide adequate protection 
without an undesirable restriction of 
normal fimctions. 

Generally it is presumed that equip- 
ment is operated under the juris- 
diction of qualified or licensed persons. 
that the operator has the skill required 
for a particular medical aplication and 
that he acts according to the instruc- 
tions for use. 

A safety level however can only be 
settled by a number of technical rules 
given in a General Standard or if 
applicable in Particular Standards for 
particular equipment. 

In the circuit between the mains. 
which is in a number of countries 
connected to earth and the patient a 
number of safety provisions are 
necessary. (See Figure l). 

The electrical installation shall 
provide a protective earth and in the 
potential differences shall he a t  a 
lower level than in a normal living 
room. 

For rooms in which only electrical 
equipment is connected to the 
patient and his skin is not bypassed, 
a potential difference of 25V a.c. 
(or 60 d.c.) is regarded as safe. 

In those rooms in which electrical 
equipment is connected via cardiac 
catheters to the ventricle a maximum 
potential difference of 1OmV is re- 
quired. 

The equipment shall have safety 
provisions in order to minimize the 
likelihood that the leakage current 
thtough the patient may reach an 
unacceptable level. On the other hand. 
hazards like energies delivered to the 
patient, mechanical hazards, absence 
of functioning etc. shall be avoided. 

From different studies it is found 
that hazards which occur in hosaitals 
are caused by the failure of the h-- 
being involved in the treatment of the 
patient, and a relative high percent- 
age of 50-60% is mentioned. In the 

event of more complicated equipment 
being used, this number will be cer. 
tainly increased. 

The majority of these accidents are 
caused by improper use of equipment 
and inadequate electrical installation. 
Training of the medical staff and 
maintenance of equipment and i n s t .  
lation is essential. To mve euidanee - 
to the user of the equipment, a code of 
practice will be of much help. 

Standards 
In a number of countries it is required 
by law that electrical equipment shall 
be safe. However such laws does not 
explain what is meant be 'Safe'. The 
only way to prescribe safety is by a 
set of technical mles - the sc-called 
'Standards'. 

In the Standards, terminology is 
defined in order to provide a clear 
communication, measuring methods 
are prescribed and safety aspects are 
required. 

In a number of countries National 
Standards are prescribed and these 
standard4i are used in cnnjunction with 
the National Law. 

However the production of medical 
electrical equipment requires more 
and more and more high-level tech- 
nology staff and investment in the 
industry. As an example, the CAT- 
scanner is mentioned with a yearly 
turnover in 1980 of US8530 mil. In 
1975 approximately 20 companies 
were producing this type of equip- 
ment. At the beginning of 1981 only 
10 companies remain and by the end 
of 1981 only 5 companies are stiU 
in this market. 

This trend is going on in the entire 
field of the medicalelectrical equip- 
ment and now there are only a small 
numher of production centres which 
deliver equipment world wode which 
require global standards. 

The International 
Electrotechnical 
Commission 
In 1906. about 75 years ago, electrical 
engineers agreed to establish the IEC 
(International Electrotechnical Com- 
mission), an international body for the 
establishment of international Stan- 
dards. 

The main object of these Inter- 
national Standards is to provide: 

an international language by eatab- 
lishing terms, definitions and sym- 
bols used on equipment; 
standard unita for the expression of 

physical ualities of the equipment 
concernJ 
standard test methods in order to 
verify the requirements stated in 
the standard. 
The standard making procedure re 

quires experts in the particular field 
of the standard. At national level, it 
is often difficult to find the spedalists 
as mentioned here. On an international 
level, this is much easier. The p d .  
ure for the final agreement on a 
standard in the IEC is well prescribed 
in the rules and regulations and 
national committees, members of the 
IEC, are responsible for the final 
decision. 

At the moment the following 
general information on the IEC could 
be given based on 1981 figures: 
There are a t  present 44 IEC National 
Committees. There are a t  present 200 
IEC Technical Committees and Sub- 
Committees. Some 100 IEC Technical 
Committee and SubCommittee meet- 
ings are being held each year. not 
counting the m e e t i i  of the approxi- 
mate 600 existing Working Groups. 
Approximately 26,000 technicians and 
Science members contribute to the 
work of IEC VIA Technical Com- 
mittees. SubGommittees or Working 
Groups. The IEC is issuing each year 
an average of some 100 to 150 publi- 
cations, totalising between 4.000 and 
5.000 pages of V i a l  International 
Standards. The IEC m& countaim 
consume approximately 80% of the 
world's electrical energy and make 
use 90% of the electrical and elec- 
tronic products. There are a t  present 
owr 1.200 IEC standards rqmamting 
a volume of some 40.000 pages of 
V i a l  International Standards. 

Lgure 2 Hazards in hospitals. 
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IEClTC 6ZElectrical 
Equipment in Medical 
Practice 
In the IEC the committee TC 62 is 
responsible for standards applying to 
medical electrical equipment. 

In order to cover the whole field. 
which is estimated a t  approxi- 
mately 6,000 different types of 
devices. 4 different sub.committees 
were established: 

1. Common aspects, covering general 
safety requirements (IECISC 62 A). 
2. X-Ray equipment up to 400kV. 
covering particular standards for 
diagnostic and therapeutic X-ray 
equipment up to 400kV (IECISC 62 B). 
3. High energy radiation equipment 
covering therapeutic equipment, and 
equipment for nuclear medicine (IECI 
SC 62 C). 
4. Electromedical equipment, cover- 
ing the particular standards for 
medical electronic equipment, mech- 
anical and optical equipment (IECISC 
62 D). 

IECISC 62 A had published in 1977 a 
General Safety Standard. The other 
SubCommittees had issued particular 
safety standards in addition to the 
General Safety Standard. 

The general standard is in actual 
use in a large number of countries. By 
the end of 1981 a number of 2.000 
copies were sold. The standard is 
translated in Italian. German. Hun- 
garian. Finnish Russian and Japanese. 
A translation in Chinese is in pre- 
paration. The reason for these trans- 
lations is that national laws refer to 
the General Safety Standard and the 
text had to be produced in the local 
language. 

In a number of countries the stan- 
dard is adopted as a National Stan- 
dard and implemented in the National 
Standard System. 

The Safety Philosphy - - 

The safety of medical electrical equip- 
ment is, as described in IEC Publi- 
cation 513, part of safety situations. 
composed of: safety of equipment; 
safety of the installation in medically 
used rooms; and safety of application. 

Safety of equipment is generally re 
q u i d  for normal use and normal 
condition and for a number of defined 
single fault conditions; 

Safety is a compromise between 
the acceptance of a risk and the costs 
involved in avoiding safety hazards. 

  he total safety of equipment may 
consist of: 
1. Precautions incorporated in the 
equipment (unconditional safety). 
2. Additional protective precautions. 
such as the use of shields or protec- 
tive clothing (conditional safety). 
3. Restrictions in the instructions tor 
use concerning transport, mounting 
andlor positioning, connection and the 
position of the operator and his assi- 
tants in relation to the equipment 
during use (descriptive safety). 

Generally safety precautions are 
presumed to be applied in the order 
as described here. They may be reali- 
zed by correct manufacturing (which 
includes knowledge of methods of 
production and environmental con- 
ditions during manufacture. hmpmt.  
storage and use), by application of 
redundancy andlor protective devices 
of mechanical or electrical nature. 

The most important part of the 
philosphy is to protect the patient, the 
operator and surroundings as far as 
possl%le without restricting the normal 
function of the equipment. 

While realising this, solutions that 
give adequate proktion are p r e f d .  
This is realised in the standards for 
equipment, safety provisons in the 
electrical installation for the supply 
of the equipment and guidelines for 
the safe application of medical equip- 
ment. 

The safety requirements on equip- 
ment are based on the following items: 
1. Medical electrical equipment shall 
be supplied from a mains supply in 
which a number of safety provisions 
are realised. 
2. A single fault in the equipment 
shall not ereate a safety hazard for the 
patient, the operator or surroundings. 

In order to achieve a safe power 
supply in certain critical areas, where 
equipment is connected externally to 
the patient, the potential differences 
shall be restricted to 25V in order to 
avoid dangerous currents through the 
patient, which may muse ventricular 
fibrillation. In moms with intracnrdiac 
procedures these voltages are limited 
to 10MV. In the requirements for the 
electrical installation fm rooms outside 
the hospital, the potential differences 
are restricted to 50V. 

The fields mentioned above are 
based on the fact that the medical 
profession should decide on the 
medical procedure which should be 
undertaken in certain medically used 
rooms. With respect to safety of the 
patient, it is important to know what 
extent medical electrical equipment 

is used. The following categories could 
be mentioned: 

- there is no equipment involved 
during the treatment of the patient; 
- equipment is used hut only for an 
external contact with patient (e.g. 
non-invasive blood pressure measure- 
ment); 
-equipment is used and an electrical 
contact is made inside the patient's 
body (e.g. by needle electrodes); 
- equipment is used and a direct 
electrical contact is made to the 
heart or major blood-vessels of the 
patient. 

Safety aspects covered 
in the Equipment 
Standards 
The general safety standard for medi- 
cal electrical equipment is necessary 
because of the particular relation of 
such equipment to the patient, the 
operator and the surroundings. 

An individual item of equipment 
may be safe as  a single entity, a num- 
ber of items of equipment, simultan- 
eously connected to a patient, can 
increase the micro-shock hazards. 

The equipment is designed for well 
defined environmental conditions like 
temperature ranges, humidity, voltage 
and frequency deviations. 

The user has to realise, before using 
the equipment, that the equipment 
will operate within the limits speci- 
fied by the manufacturer and based 
on the requirements in the standard. 

The electrical hazard is caused by 
the fact that the human body is con- 
nected in an electrical circuit. The 
mains supply in many countries is 
connected to earth required by the 
system of distribution of the electri- 
cal energy. 

If the human body is connected to 
ground and a t  the same time a 
conductive connection is established 
with the mains a current can flow 
through the body. This current 
depends on the resistance in the cir- 
cuit. 

Protection against electrical shocks 
caused by currents not resulting from 
the specified physical phenomena of 
the equipment shall be obtained by a 
onnbiition of the following measures: 
- prevention of contact between the 
body of the patient, the operator or a 
third person and parts which are live 
or may become live in the case of an 
insulation fahm by mmm of enclosing. 
guarding or mounting in inaccessible 
locations; 
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- restriction of voltages on or cur- b) that the values for allowable leak- parts which are inteeded 
mts from park which may be touched age currents in single fault condition to be held in the hand or positioned 
intentionallv or unintentiondv bv the should be as high as is considered on a bed must be sufficiently robust 

These voltages or currents may be 
present during normal use or may 
appear in single fault conditions. 

Generally, this is obtained by a 
combination of: 

- limitation of voltaee andlor current. - 
or earthing; 
- enclosing andlor guarding of live 
parts; 
- insulation of adequate quality and 
construction. 

The amount of electric current flow- 
ing in the living body which may 
cause a certain degree of stimulation 
varies from individua, according to 
the way in which the connection to 
the body is made and according to the 
frequency of the current applied and 
its duration. 

Currents of low fFequency flowing 
directly into or tljrough the heart 
considerably increase the danger of 
ventricular fibrillation. For currents 
of medium or high frequency, the risk 
of electric shock is less or negli- 
gible, but the risk of burning remains. 

The sensitivity of the human body 
for electrical currents, depending upon 
the degree and nature of contact with 
the equipment. leads to a classifica- 
tion of equipment according to the 
degree and quality of protection. This 
is described in terms of the maximum 
allowable leakage current (types B, 
BF and CF equipment). 

Types B and BF equipment are 
suitable for applications involving 
external or internal contact with the 
patient excluding the heart. Types CF 
equipment is suitable for direct 
cardiac application. 

In conjunction with this classifica- 
tion, the requirements for allowable 
leakage v e n t s  have been formula-, 
ted. The absence of sufficient scienti- 
fic data concerning the sensitivity of 
the human heart for currents causing 
ventricular fibrillation still presents a 
problem. 

Nevertheless. engineers are pro- 
vided with data, enabling them to 
design equipment. so for the time being 
the requirements represent what is 
considered reasonable safe. 

The requirements for leakage cur- 
rent were formulated taking into 
account the following considerations: 

a) that the possibility of ventricular 
fibrillation is influenced by factors 
other than only electrical parameters; 

safe, tasking into account statistical 
considerations, and 
c) that values for normal conditions 
are necessary to create a safe con- 
dition in all situations by providing 
a sufficiently high factor with respect 
to single fault conditions. 

The measurement of leakage cur- 

to withstand a fall. 
Instruments may be subject to 

vibration and shaks, not only when 
transported but also when used in 
vehicles. This may be wvered by 
environmental wndition tests. 

Electrical equipment, used in areas 
in which flammable anaesthetics and/ 

rent has been described in a way 
which enables the use of simple 
instruments, avoiding different inter- 
pretations of a given case and indi- 
cating possibilities for periodic cbeck- 
ing by the user of equipment. 

Effects of mechanical overloads. 
material failure or wear can be avoided 
by: 
- means which interrupt the energy- 
supplying (for example, fuses, pres- 
sure valves) as soon as overloading 
OcCuI's; 
- means whilch guard against or 
catch flying or falling parts (caused 
by material failures, wear or overload) 
which may constitute a hazard. 

The requirements for the protection 
against mechanical hazards are 
divided into: 
- a nart describ'i hazards caused 
by & or deh?oration of equip- 
ment lmechanical stmnrcth): 
- ~ ' m d p a r t s p a r t s ~  
of a mechanical nature caused by 
equipment (injury by moving parts. 
by rough, sharp edges and corners, 
by instability, by expelled parts, by 
escape of pneumatic or hydraulic 
power, by vibration and noise and by 
breakdown of patient supports and of 
suspension means for equipment 
parts). 

Equipment may become uneafe be- 
cause it is damaged or deteriorated: 
- by mechanical stresses such as 
blows, pressures, shocks. vibration; 
- by ingress of solid particles. dust. 
fluids and moisture and aggressive 
gases; 
- by thermal and dynamic stresses; 
-by corrosion; 
- by loosening of fastenings of a 
moving part or a suspanded mass, and 
-by radiation. 

Roteetion against breakdown of 
patient supports and suspensions can 
be provided by redundancy or the 
provision of safety catches. - 

Attention is paid to the effects of a 
power interruption concerning un- 
wanted movements, removal of wm- 
prsshm farces, and wnwal of patients 
from uncomfortable positions. 

or flammable agents for disinfection 
or skin cleaning are applied, a risk of 
fire may exist if such anaesthetics or 
agents are mixed with air. 

Ignition of such atmosphere or mix- 
ture may be caused by sparks or by 
amtact with parts having a high sur- 
face temperature. 

The requirements, limits and testa 
are based on the results of statistical 
wnsiderations obtained from experi- 
ments with these atmoapherea of ether 
with air and mixtures of ether with 
oxygen. The requirements restrict 
the surface temperatures. Electrical 
circuits are e n c l d  in enelomuw with 
pressurised inert gas or clean air or 
in enclosures with mtrieted ventila- ~~~ ~ 

tion. 
An important part: is the construc- 

tion of the maim part of equipment 
and the way the connection to the 
supply mains will be established. 
Furthermore requirements for the 
creapage distances and air clearances 
between live parts and accessible 
metal parts are prescribed. 

A chapter is devoted to the m m -  
panying ~cuunents to the equipment. 
The d h n t a t i o n  for medical elec- 
trical Guipment i. regarded as an 
essential part of the equipment. There 
are two types of documents. 

The instrudiom for use will give 
pidance for the user in the appli- 
cation of the equipment. They wn- 
tain instructions for use of the equip 
ment directed to the medid  staff, 
who in general do not have sufficient 
knowledge of the electrical safety 
aspects; instructions are given for 
disinfection, sterilization, etc. 

I n t h e t e d m i d d e e e r i p t i o s ~  
in given to the uaer for the mainten- 
ance and Mfety inspection of the 
equipmint. Indicated are which spare 
parts should be used. the technical 
details Wre drawings. etc.. are indica- 
ted. Instructions are given for the 
osrformance of safety tests and d- 
brations. 

Reference to other publications is 
only made if such publications are of 
a mneral nature, that is: nof restric- 
td to particular equipment types. In 
other cases requirements and tests 
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may have been adopted unmodified or 
slightly modified without quotation 
of the source. 

Safety provisions in the 
electrical installation 
The safety of equipment during appli- 
cation depends highly on the safety 
provisions in the installation to which 
it is connected. 

In all immtries safety requirements 
exists for houses and factories. These 
requirements are based on the fact 
that inthese rooms healthy people are 
living or working and in general no 
continuous contact is made to elec- 
trical equipment or installation parts. 
At the moment the safety provisions 
of such installations are based on the 
restriction of a touch voltage of 
maximum 50V. If an unintentional 
contact is established the resistance 
incorporated in the circuit due to 
e.g. floor covering is such that a 
threshold of feeling is avoided. 

However in medically used rooms in 
which patients are ha ted  with medical 
electrical equipment a continuous 
contact may be established or the 
patient may be treated in such a way 
that his natural protection against 
currents is by-passed. Electrodes may 
be connected to the human heart. In 

limits, in view of the medid functions 
tobeearriedautintheareaswnmned. 

Potential differences in the direct 
proximity of the patient may give 
rise to inadmissible currents passing 
through the patient, and should be 
prevented. 

The maximum touch voltages are 
restricted to 25V by the requirement 
of 0.2 Q as a maximum resistance 
between the protective earth con- 
ductor busbar and the protective earth 
contact in the wallsockets. This pro- 
vision is recommended in rooms where 
patients are treated without using 
equipment or only treated with 
equipment externally. 

Potential equalization 
If potential equalization is &ed out 
strictly, all accessible metal parts 
are interconnected. This avoid the 
possibililty of longduration potential 
differences oeeuning near the patient. 

Restriction of touch voltages in rooms 
eauinoed for direct cardiac anolieation 
1; tkese rooms it is recommended to 
restrict the touch voltages between 
exposed conductive parts and extra- 
neous conductive parts in the patient 
environment to 10mV. 

Residual current operated protective 
device. 

Isolating transformers 
The Main purpose of the isolating 
transformer is to ensure the safety of 
the mains supply in a given area. The 
transformer provides a supply which 
is isolated from earth. Any earth 
fault occurring in a piece of equip- 
ment connected to the floating 
network does not result in disconnec- 
tion and normal operation can 
continue. The maximum - output 
power shall be restricted to 7.5kVA. 

Insulating fault monitoring 
When isolating transformers are used. 
it is essential to know when an insula- 
ting fault has caused the floating 
secondary network to lose its initial 
values. This can be ascertained by 
monitoring the insulation resistance 
of the network. 

High and low frequency electro- 
magnetic interference. 
Considerable savings may be achieved 
by taking into consideration external 
or internal sources of interference a t  
the stage when the building is 
planned. 

A careful planning of the lay+ut of 
power cables in and outside the 
building is essential. 

The effects caused by frequency 
interference may arise either from the 
mains suoolv or from radiation of -~ ~~ .. . 

such critical areas it is essential that Equipment with a higher power other equipment. A substantial 
potenrialdifferencesshd bedc ted .  consumotion of more than 63 A rated orevetnive effect can be achieved by 

In case the public mains system 
fails an emergency power supply will 
take over the normal supply in order 
to continue the m e d i d  treatment. 

High frequency electromagnetic 
field may cause interferences and 
malfunction of equipment. The stan- 
d& for instauation descn i  m?thods 
to measure these fields and provisions 
~rescribed to avoid interferences. 

As a minimum requirement the in- 
stallation shall be build to the so- 
called 5-wire system (three-phases. 
neutral and separate protective earth 
condyetor). Depending on the local 
regulations and the way equipment is 
used in the treatment of the patient 
a number of well oreseribed safetv 
provisions can be b h d  in the electh- 
cal installation in addition to the basic 
requirement, so the hospital can make 
a selection which safety provisions 
they regarded as optimal in the par- 
ticular medically used room. 

The following provisions are pre- 
scribed: 
Potential differences 
The provisions made are all designed 
to prevent potential differences, or 
maintain them within permissible 

value the overcurrent protective 
device and permanently installed 
may be connected to the mains pro- 
tected by a residualsurrentqerated 
protective device with 300 mA 
tripping current. 

Other equipment may be protected 
by residualsurrentqerated protec- 
tive devices with 30 mA tripping 
current. 

Other equipment may be protected 
by residualsurrent-operated protec- 
tive devices with 30 mA tripping 
current. 

Electrical equipment installed more 
than 2.5 m above floor level is 
excluded (e.g. general lighting). 

Isolating transformers 
The main purpose of the isolating 
transformer is to ensure safety of the 
mains supply in a given area. The 
transformer provides a supply which 
is isolated from earth. Any earth 
fault occurring in a piece of equipment 
connected to the -floating network 
does not result in disconnection and 
normal operation can continue. The 
maximum output power shall be 
restricted to 7.5kVA. 

~ n n e c t i  equipment which is known 
to cause mains interference directly 
to the supply source, os the impedance 
is kept as low as possible. When 
necessary, mains fdters can be used 
in order either to prevent mains inter- 
ference or to prevent mains-borne 
interference from affecting the equip- 
ment. 

Electromagnetic radiatio~) may pro- 
duce an effect in hoth the low 
frequency and high frequency ranges. 
Low frequency interference can be 
offset by maintaining the sources of 
interference a t  a sufficient distance. 

Cables carrying heavy current 
should be kept away as far as possible 
from sensitive measuring equipment. 
High frequency interference sources. 
such as diathermy equipment or high 
freqency equipment used for surgery 
or electrocoagulation should be kept 
as remote as  possible from rooms 
used for ECG. EEG or EMG 
measurements. 

Power supply cables for these 
special rooms can be fitted with 
special shielding during installation. 
Furthermore, such rooms can be 
shielded to keep high frequency 
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magnetic radiation fields outside the 
measuring area. 

Measures to prevent electro- 
static charges. 
Electrostatic charges may give rise to 
shock reactions to the operator or 
could cause sparking and hence fire. 

To prevent the accumulation of 
electrostatic charges, air conditioning 
may be provided for such areas. 
ensuring that temperature and 
humidity are maintained a t  a given 
level. 

- a preventive maintenance pro- 
gramme on equipment and 
installation to ensure the safe and 
continuous operation of the 
medical equipment. 

Since all electromedical equipment 
must be regarded as a potential source 
of danger in hospitals, it is necessary 
to subject their use to certain condi- 
tions on safety grounds. The user is 
responsihle.for safety of application. 
and he must take particular steps to 
ensure safe operation a t  all times. 

- Prevent the use of supply cables 
over four metres in length. 

- Prevent the use of extension cables. 
Prevent the use of adaptors. 

- Equipment leakage current testing 
in accordance with standards 
should be carried out regularly. 

- Equipment earthing should he 
checked regularly with an earth 
tester. which injects 25 A for 5 s into 
the equipment earth circuit. 

- The neutral-toearth loop impedance 
of all power supply points, socket- 
outlets and metal in the patient 

Another possibility is to install an 'Reiningand instrudons environment should he checked 
electrically conductive floor. Through Users education hased on the instruc- regular with a neutral to earth loop 
the lower-resistance the e~ectrostaEic 
charge will flow to earth. One of the 
basic requirements of an electrically 
conductive floor is to maintain as 
large and as permanent a conducting 
surface area as possible with the local 
ground, while L p i n g  the cost to an 
acceptable level. In the building and 
mnstruction industry concrete is used 
almost universally in the footings 
and foundations of buildings and is 
the basis for structures., Since 
concrete is in close contact with 
an inherent low resistance caused by 
carbon products added to the 
concrete. 

A good electrical contact with the 
ground is made through electrodes 
which take the form of metallic 
plates, rods or strips. The standard 
prescribes the resistivity tests. 

Emergency power supply 
Apart from the minimum lighting 
required for rooms, corridors. 
staircases. etc.. it should be home in 
mind that for most equipment an 
interruption of a few. seconds (not 
more than 15 S) in the mains supply 
can he regarded as permissible. An 
emergency generator will take over 
the mains supply. The installation 
standard prescribed the voltage and 
frequency devietions from the 
emergency power supply in order to 
continue with safe operation of 
equipment. 

Safe use of Electro- 
medical equipment 
The safe application will take in 
account: 
- an adequate traiing and instruc- 

tion of the medical staff on the 
safe use of equipment in the 
hospital based on the instructions 
for use provided by the manufac- 
turer: 

tions for use is important. This is 
nowever an organisational matter 
and could not be covered by a 
standard. The user shall make himself 
familiar with application of 
standards. 

The users must be taught to avoid 
physical abuse of the equipment and 
not to exceed the capabilities of 
devices. 

The operator should make himself 
familiar with the symbols used on the 
equipment and should he aware on 
abnormal situations, indicated by 
overheating or unusual noise. In addi- 
tion they must be taught to perform 
simple maintenance tasks themselves. 
incuding cleaning and visual inspec- 
tion on wear and fatigue. 

F'reventive maintenance 
Preventive maintenance includes per- 
formance testing, replacement of 
parts which are subject to wear, etc. 

Staff members with m e d i d  training 
must familiarise themselves with the 
electronic features of the equipment. 

Hospital technical staff members. 
who are responsible for judging the 
safety of the equipment, must 
acqure a grounding in medical and 
physical concepts as well as a 
thorough understanding of the equip. 
ment design and construction with a 
veiw to ensuring safe application. 
They must be able to calibrate the 
equipment or supervise its calibra- 
tion by others. They must collaborate 
on short instruction programmes for 
the medical staff, nursing personnel 
or patients. Technical staff must be 
able, if required, to discuss with 
medical staff subjects connected with 
interference problems arising when 
combinations of electromedical equip- 
ment are used. 

Special attention should be drawn 
to:- 
- Frayed or damaged power cables 

and broken plugs or socket outlets 
which must be replaced. 

impedance tester, which injects 
10A-25A for 5 S into the loop 
circuit. 
The capability of the maintenance 

programme will depend largely upon 
the expertise of the clinical 
engineering technical staff and on the 
repair facilities and stack p&s 
available. In 'some cases, out of 
hospital service contracts may be a 
more economic solution, although 
this approach generally has the disad- 
vantage of longer down-times. 

Thk maintenance should be 
performed a t  regular intervals hased 
on the local situation of the hospital. 

Hospitd administrators generally 
require economic justification for the 
expansion of activities into new areas. 
Such justification includes reduction 
in repair costs. Another economic 
benefit of good design, increased 
safety and reliability is a reduction of 
hospital, costs due to decrease in 
equipment related accidents and 
associated law suits against the 
hospital. 

Safe operation 
When acquisition of new medical 
equipment is planned a critical 
evaluation should be made of equip- 
ment on the market. In equipment 
se1,ection specific attention should be 
given to the standards to which the 
equipment is designed and 
constructed. Preference should be 
given to equipment desinged to Inter- 
national Standards as such equipment 
is used in different countries. The 
manufacturer should be asked to 
pmvide  cations on the standards 
to which the equipment is designed. 

After the training as mentioned 
under 8.1. the safety of the patient 
will be enhanced if the staff attending 
a patient observe the following p re  
cautions: 
- Avoid the possibility of becoming 

an electrical connection between 
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metal paks in the patient environ- 
ment and the patient, by using one 
hand only. 

- Avoid touching the patient with 
one hand and adjusting equipment 
with the other. 

- Avoid touching guide wires, trans- 
ducers and catheters etc.. with one 
hand whilst adjusting equipment 
or other devices with the other 
hand. 

- Wear rubber gloves when handling 
catheters whenever possible. 

- If chatheters must be handled with 
the bare hands in an emergency. 
ensure that the hands are dry. 

- Check the equipment as a shelf for 
liquids which may spill and enter the 
equipment. 

- If equipment fails, disconnect it 
from the power supply first and 
then the patient, before attempting 
to correct it. 
I t  is essential that the medical 

specialist consults a clinical engineer 
before he puts the equipment in 
actual use. 

Present state of affairs 
Publication 601-1 is in revision a t  the 
moment. After the publication was 
issued the experience in manufacturing 
and testing was gathered. As an 
important it could be mentioned 
that the standard will now have onlv 
requirements and tests. 

In an Appendix a rationale will 
be given. So the reader can find the 
explanation why a requirement or a 
test was formulated in the way it is 
expressed in the standard. 

This is a considerable improvement 
of the document which will be appre- 
ciated by everyone. 

A number of requirements and 
tests need further study and 
proposals were circulated to national 
committees for comments. 

So detailed information is now avail 

issued soon under the accelerated 
procedure and the opinion of national 
committees will be asked for. 

The documents on the safe use of 
medical equipment are still under 
discussion in the working group. As a 
first try a document as code of 
practice to the medical staff is circu. 
lated to national committees. From 
the comments received we can learn 
that a new approach should be 
followed. 

From the results of research done 
on the accidents with equipment we 
can see that: 

60% of the equipment was not used 
properly; 
20% of the equipment was wnnected 
to an inadequate installation; 
10% no proper maintenance was 

b e d  out on equipment. 
Furthermore we can learn from a 

study carried out by California 
Hospital Association in 1975 that 
60% of the injuries on patients could 
be associated with medical staff 
responsibilities. 

These studies show us clear where 
we should take action and a document 
understandable for the medical staff 
and drawing the attention to the 
hazards involved in the safe use of 
medical equipment should be our 
main task. 

To instruct the operator of medical 
equipment makring is necessary. 
However due to miniaturisation it is 
not always possible to mark equip 
ment parts with a text. Symbols 
displayed on medical equipment are 
very instructive and the operator 
need not to read a long test hut can 
immediately see what is the meaning 
of the particular function. 

A collective standard is in the final 
state of preparation and this docu- 
ment will assist to avoid that different 
symbols are used for the same 
function. 

Manv of the svmbols listed have 

radiology is in the final state of 
preparation. This document contains 
a compilation of terms and their 
definitions as used in safetv and 
performance standards issued by SC 
62 B and SC 62 C. 

All terms are concerned with 
Medical Radiology but are restricted 
to technical and physical subjects of 
a nature soecific to Medical 
Radiology. 

An index in French and Enrrlisb is 
included. This index contains k r the r  
a list of terms which should not be 
used in IEC standards because they 
are obsolete o r ,  not sufficiently 
defined or otherwise ambiguous. 

The above gives a review on the 
total effort spend on the Interna- 
tional Standards. 
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In  this thought provoking article Christine Hogg, an Executive Director 
ofthe A p p r o p ~ t e  Health Resowres and Technologies Action Group. describes 
a new approach to giving aid to'developing countries. 

Clearly, as in so many other fields, the nuture of such aid is not given 
sufficiently careful considemtion 

I t  is hoped that this Article might stimulate trained engineers in the 
developed countries of the world to devote expert attention to engineering 
solutions to some of the problems of primary care in the developing 
countries. 

Appropriate Technology: 
A Challenge to Engineers 

CHRISTINE HOGG BA(Econ.) Dip SAF(0xon). 

Introduction 
I t  is estimated that 60% of equipment 
in hospitals in developing countries is 
out of use or never used. due to the 
lack of trained personnel or the lack 
of spare parts. Even if the problems 
of manpower and of repair and main- 
tenance could be solved. this equip. 
ment would not make any significant 
difference to the health of the majority 
of the word's population. Technologies 
appropriate to the circumstances and 
health needs of developing countries 
are needed. The challenge of designing 
and developing equipment which 
meets the real needs of poorer people 
is one that ought to he taken up as 
a matter of urgency. 

The Problem 
Until recently, most people in Europe 
and the West have tended to assume 
that the best health care is provided 
in high-technology, hospital-based 
medicine, and that this must inevitabl 
be true for the rest of the world: 
Other people, however, do not believe 
it is true even of the developed world. 
Most of the advances against the 
infectious diseases of the last century 
- for example, tuberculosis, cholera 
and diptheria -were made as a result 
of public health measures. Further- 

more, some of the sophisticated tech- 
nologies to be found in hospitals are 
of unproven clinical value, such as 
intensive care of coronary disease and 
the use of foetal heart monitors. 

In spite of all our advances in 
knowledge and technology, it is still 
estimated that eighty per cent of 
people in developing countries have 
no access to health care. The high 
infant mortality rates, the prevalence 
of disabling diseases and the short 
life span are caused mainly by 
diseases that we know how to prevent 
and to treat: bilharzia, malaria. 
trachoma, polio, diarrhoea1 diseases. 
leprosy. 

In 1977 the World Health Organisa- 
tion declared their objective of 
'Health for All by the Year 2000'. By 
then it was clear that more doctors 
and more and better equipped hospitals 
could not bring health care to most 
of the people. Equipment and 
machinery in hospitals are often not 
in use, due to the lack of technically 
trained personnel or the lack of spare 
parts. Even in countries where there 
are colleges for technical training. the 
low salaries offered by the Govern- 
ment service cannot attract employees 

'from industry. New equipment is 
usually ordered by people who have 
no technical training so that new 
purchases are often unsuitable, even 
the electrical voltage may be wrong. 

Equipment is imported from many 
different countries and this diversity 
causes further maintenance 
problems. 

Often equipment donated by aid 
agencies is already obsolete in the 
country of origin and spare parts are 
no longer available. Even for newer 
equipment, spare parts are rarely 
ordered a t  the same time as the equip- 
ment so that even if the skills for 
maintenance exist, the equipment 
cannot be repaired. 

Hospitals are mainly based in to& 
and are often not intended to serve 
most of the population in d m e  
or those who cannot afford the fees. 
Hospitals cannot provide a service to 
distant areas or establish community 
based health programmes. However. 
if the technological skills and 
materials are supplied to help 
communities build their own wells 
and maintain them and to understand 
the importance of clean water, there 
will be a much greater improvement 
in h d t h  than by building any number 
of hospitals and centres of excellence! 

In order to bring health care to 
those who now have no access to it. 
the World Health Organisation. 
government and international 
egpndes have inFreasinefy emphasisad 
the development of primary health 
care programmes and on developing 
approprietetechnologies for health. 
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The Solution: 
Appropriate Technology? 
What is 'appropriate technology'? 
A technology is appropriate if it effec- 
tively does its job in the circumstance 
where it is used: The concept of 
appropriate technology developed 
from that of 'intermediate technology' 
develoned bv Dr E Schumacher.' 
~nter&edia~technology is defined in 
terms of its comolexitv relative to the 
high technologybf the Western world 
and the simplest hand tools of less 
developed countries. 

Appropriate technology may not be 
low technology, it may he quite 
sophisticated, depending on what it is 
to do and in what conditions. 
However, equipment that can be 
manufactured in the country where it 
will he used, is desirable from three 
points of view. Firstly, it will be 
cheaper than imported equipment: 
secondly, if equipment is 
manufactured locally, it means that 
the skills and materials to carry out 
repairs and maintenance will also be 
available. Thirdly. local manufacture 
will create employment. 

Appropriate technology can only be 
defined as appropriate or inappro- 
priate in terms of local conditions. An 
electric autoclave is appropriate 
where a regular and reliable power 
supply exists. I t  is inappropriate 
where the supply is irregular or the 
generator often breaks down. 

However, there are some constant 
factors which have to be considered 
in designing and developing tech- 
nologies for health care in developing 
countries. 
1. Most developing countries have 
limited resources to spend on health 
care, and foFeign currency in par tda r  
is scarce. For example, in the UK. 
public expenditure on health is 
US204 per capita, in most developing 
countries it is less than USS5 per 
capita. In such circumstances it is 
not realistic to design expensive 
equipment, however efficient, for use 
in rural clinics. 

In a p m j k t  in Chandigarh in India. 
neonatal tetanus has almost been 
eliminated. As a part of their training 
propramme the traditional Birth 
attendants are issued with a simple 

availability of even simple emergency 
treatment is limited more by a lack of 
basic hand instruments and drugs. 
than by a shortage of health 
personnel able to provide such care. 
Aid agencies often supply a dental 
unit. which generally includes a 
dental chair. light, drills, aspirator 
and spitoon which cost around E6000. 
For this amount of money you could 
supply 20 kits of basic instruments 
as well as d ~ g s  and materials for one 
year, for a primary health care worker 
with training in dental emergency 
dental care. 
2. All situations are different. and 
no technology can be designed 
without familiarity with the condi- 
tions in which it will he used. Many 
health centres or even district 
hospitals do not have a regular 
electricity supply. So alternative 
power sources must he 'used. 
Solutions to this problem have 
ranged from a pedal powered centri- 
fuge to solar powered refrigerators. If 
the roads are bad, or flooded for long 
periods of the year, mobile units will 
be useless. There may be no vehicles 
or little fuel. and so equipment which 
is to be taken to villages, must be 
able to be carried on a bicycle or by 
hand. Portable cold boxes to fit on 
the back of a bicycle have been 
developed in order to maintain the 
'cold chain' for vaccines. 
3. It must he robust to withstand 
difficult conditions. Fragile mobile 
units will he useless on rough roads. 
For example, a wheelchair or invalid 
tricycle must he able to go over rough. 
sandy or muddy terrain without 
getting stuck. Pneumatic tyres will 
puncture on thorny ground. 
4. Repairs must not involve 
expensive imported spare parts. 
Taking again the example of the 
wheelchair, bicycle wheels are often 
used, because they are available in 
most countries, and so will the skills 
exist to mend them.'Wheelchairs are 
often made from steel tubing. 
However, the construction demands 
accurate welding skills, and a wooden 
framed structure may be stronger 
and will certainly be easier to repair 
or adjust to suit the individual. 

is on these designs that we must 
develop more appropriate technologies 

For success, the design and 
development of any equipment must 
be carried out in close collaboration 
with the health workers who will 
actually be using it. 
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Footnote 
The Appropriate Health Resources 
and Technologies Action Group 
(AHRTAG) developed out of the 
rural health panel of the Intermediate 
Technology Development Group. I t  
was set up in 1977 to look a t  ways of 
providing health care which offer 
alternatives to high cost credited 
practice. Primary Health Care 
programmes need the support of 
appropriate technologies, and the 
Group aims to look into effective and 
affordable technologies, equipment. 
health education and training for 
them. Current project areas include 
diarrhoeal diseases, disability preven- 
tion and rehabilitation and dental 

kit including a razor, a piece of s6ap. Conclusion health. 
a amall bottle of disinfectant and AHRTAG is a collaborating centre 
some lint. Designing equipment to meet. the for the World Health Organisation 

In a recent survey carried out by needs of health services in developing and a registered Charity. 
the Dental Health Service Unit of the countries requires a fresh approach For further information write to 
Appropriate Health Resources and from designers and engineers. AHRTAG, 85 Marylebone High 
Technologies Action Group, it was There are already many good ideas Street, LONDON W I M  3DE.  
found that in many countries the in use in developing countries and it Telephone 01-4864175. 
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An account of the Middle Management 'Keele' Course held a t  the Hospital 
Engineering lRnining Centre a t  Faveld in 1981. 

Mr Bmy lectures in the Enuimnmental Department a t  the Hospital 
Estate Management and Engineering Centre, Falfield and has served as a 
course tutor fora number ofyears on the Keele Management courses. 

The Diary of a Course Tutor 
Developing the Management Effectiveness of Works Staff 

DAVID BRAY 

Dear Diary, 
Saturday 
'It' is with us again. The course that 
is fundamentally different from all 
the others run a t  Falfield. 

Constructed around a membership 
of sixty it is the only course to run 
this week, served by all the 'hotel' 
facilities of the Centre. 

I t  is not a technical course, but one 
which deals with the skills required 
by the works staff when dealing with 
people, assessing priorities, making 
the 'best' decision and desuibes these 
topics as the 'Intangibles of Man 
Management', but behind the locked 
door of the Tutors Retreat (a room set 
aside for the restoration of spirits) 
they become 'the ability to let some- 
body else have your own way!' 

To acquire these skills, each of our 
course members must have the 
opportunity to participate in the 
exercises which are set as part of each 
session, and also in the running of the 
course. To this end, the course is 
divided into six groupsindentifid by 
the colours Blue. Brown. Gold. Green. 
Purple and Red. Each group is super- 
vised by a tutor who is a guide and 
mentor, and who has to be able to 
'step back' to allow the group discus- 
sion to occur. This proves to be very 
difficult sometimes, but it is essential 
if the groups are t o  learn from the 
experience. 

The tutors precourse briefing 
started a t  2.30p.m. on the Saturday 
with Maurice Burke in the chair. In 
attendance were:. 

Frank Williams. Red Group Tutor. 
Duncan Macmillan 
Tommv Thomas. Green Groua 
Tutors. 
H a m  Pethen. Centre Administrator 
To me, the honour - Blue Group 
Tutor. 
AU the detailed preparation had 

been completed following manage- 
ment team discussions. Everyone 
knew the format and objectives of 
each of the course sessions and used 
the meeting to plan and practice 
tactics. 

The team memhers expect nothing 
from the course members that they 
are not prepared to give themselves. 
the session briefs alone provide ample 
evidence of that fact. 

I t  would appear to anyone not 
rarniliar with our meetings that the 
only sound we hear is the studious 
scratching of pens and the occasional 
learned comment. In addition to 
working as a team, we also play as 
a team (often a t  the same time) and 
the meetings are thoroughly enjoyed 
by all who attend. Today's efforts 
were concluded this evening with 
dummy runs through the projects. 

Sunday 
This morning the meeting was 
adjourned to the Northcroft Hall and 
our group rooms so that we could 
complete our physical preparations. 

I wondered, laying out the 
materials provided for the production 
of visual aids, whether this course 
would also produce an !artist' whose 
contribution to a mouo oresentation 

of the course with the assembling 
course members, searching for the 
familiar faces of those who have 
attended technical courses a t  the 
Centre, indentifying the members of 
my group. 

The formal opening session 
provided for the sixty or so course 
memhers an introduction to the 
course, by the Chairman. Maurice 
Burke, a welcome to Falfield from the 
Principal. Mr J Barnes, and an intro- 
duction to the tutors, by John Clarke 
all in thirty minutes. 

I t  demonstrated that the week 
would not be a rest cure for jaded 
works staff and that time would be of 
the essence throughout. 

The initial group meeting went 
well. I t  is amazing how quickly the 
human animal adapts to new situa- 
tions. Here are a group of nine indi- 
viduals, strangers to each other and 
to me, who after a few brief introduc- 
tions prepare to work together as a 
team and also to volunteer for the 
initial tasks which the group are 
required to perform for the whole 
course. 

And so to bed for all-except the 
two groups charged with the respon- 
sibility of stage managing the first of 
the three assignments - the Monday 
evening entertainment. 

Monday 
Lesson for today - the benefits of 
team work, when applied to the deci- 
sion making process, are wasted if 
the results of the discussion and the 
solution to the problem cannot be 
oresented effectivelv. 

John Clark, Course Director would have such a-vis;afimpact that ' First the plenary session, when the 
Jim Gough. Deputy Course Director it would create a lasting impression. techniques of effective presentation 
and Brown Group Tutor After lunch the course began for us were discussed, and then group 
George Stephens. Gold Group Tutor. with the arrival of the first course exercises providing an opportunity to 
Jim Parker. Purple Group Tutor. members. I enjoy discussing the aims practice the verbal and visual skills. 
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The exercise was of interest to the by 'The Falfield Factor'. particular interest to the 'builders'. 
observer in the group room, in that The efforts of the catering staff, led now that works orientated courses 
the group had 3 distinct problems to by Sheila Forsythe, as they braved are available. The optional public 
solve:. the smoke and flames of the pit, were speaking tuition in the Hall is being 
1. How to work as a team. without much appreciated. well attended. 
everyone pulling in different direc- 
tions a t  the sametime. 
2. How to apply to the exercise the Tuesday Wednesday 
skills available to the team and arrive A general heading of 'Industrial Rela- Interactive Skills - more roleplaying 
a t  a satisfactory solution. tionsv was used for the sessions today, exercises, but with a difference. The 
3. How to present the solution to I t  covered a varied collection of GOUP appointed an interviewer and 
the rest of the course. topics by M ~ .  ~ ~ d ~ ,  a an interviewee, who were then 

During this first exercise, a dispro- Superintending Works Officer with sepmate?v briefed on their roles, and 
portionate amount of time was spent the DHSS, such as industrial legis- they conducted the interview with 
solving the fvst problem, with the lation and tribunals, grievance the rest of the group observing the 
result that insufficient time was procedures, disciplinary procedures, discussion. 
available for problems 2 and 3. interviews, case This was when the 'actors' came to 

I t  was a valuable lesson however. and human relationships with the fore, elaborating on the back- 
because the mistake was not repeated comment from management, ground detail almost to the point of 
in the two subsequent exercises personnel and trade union viewpoints. tears. Also, the 'strong' personality. 
today, all the effort being directed A comprehensive package! The union who ignored the brief given to him 
towards the decision making process viewpoint, and a partisan one a t  that, by the group. and was then brought 
and the presentation of the solution. was put with great vigour by Alan to heel a t  the end of the interview. 

During the final session this after- Black of UCA'lT. A very effective D ~ n g  the plenary discussion 
noon we were briefed by course foil was ~rovided by Patricia Voaden, directed by Dr. Mumay. an Assistant 
members' Organising Committee on the Principal Employment Officer of Chief Engineer with the DHSS, the 
the finer details of the after dinner the South Western RHA, who put value of the session was highlighted 
entertainment. the case for management with style. by the number of 'learning points' 
This would be "The Falfield Factor" The groups had to use r o l e - ~ l a ~ i n ~  which had been identified. 

(based upon the television series The techniques to solve the exercise 
Krypton Factor, and would take the problems. A good manager must be The Project 
form of a series of inter-group competi- objective, seeking the hest decision Problem: How to ensure that each 
tions, the winning group being for the service (the patient) and not course member has an opportunity to 
presented with the 1974 Keele just for the professional department. practice all the techniques which 
Challenge Cup. I t  is essential to be able to examine have been taught. 

After a taxing first day, this was a problem from the viewpoint of each Solution: 
welcomed by all as an opportunity for of the interested parties. A difficult Form each group into a Management 
light-hearted participation. I t  did not technique perhaps, mastered only by Team. Each group member has a role 
however prepare us for the reality those who make the effort to to play, such that the team will repre- 
of Mr Barnes, who had adopted his communicate with all disciplines, and sent the views of a range of hospital 
"Mr Hyde" aspect. Could this be the a t  all levels within the service. Good disciplines. 
same man who had welcomed the managers dodo it! 2. Identify a number of problems. 
course to Falfield yesterday? Bow tie. Having reached a decision, the not necessarily works orientated. 
lapel microphone, clip hoard loaded groups were able to verify their con. which are currently b e i i  experienced 
with questions, professional presenta- clusions by discussion with our guest by a large local district general 
tion and devastating arsenal of audio speakers. who visited the rooms to hospital. 
and visual effects. I felt the contrihu- observe and, when invited. 3. Transport the group to the 
tion made to the score by Duncan participate. Hospital, where the team investigates 
Macmillanandmyself was particularly The video recordings of the disci- the problems from the viewpoint of 
valuable. but we were subject to plinary interview and the Industrial the various disciplines. 
occasional abuse by the MC. Tribunal were valuable examples of 4. Direct part of the group to 

I was pleased that Blue Group. as typical situations, and highlighted prepare a report. 
part of the Organising Committee, the need to act in a reasonable 5. Arrange for the rest of the group 
was not represented in the winners manner a t  all times and obey the tomeet formally todiscuss thereport 
enclosure. Unfortunately, our co- rules! and reach a concensus decision. 
organising group. Green, did not The two showings fo the film Get 6. Report upon the problem, the 
appear to have played to the same set off your a--- I were separated by solution and the decision making 
of rules, and the trophy was presented group discussions. This really is a process to the course. 
to their Captain. gwd film for highlighting the skilla After lunch the course was trans- 

The competition was followed by a needed by a good manager of people ported to the Gloucestershire Royal 
barbeque on the lawn in front of the as was confirmed by the groups Hospital where we were welcomed 
Main House. This provided an oppor- comments. and then afforded a structured tour of 
tunity for relaxation, with a After dinner; a free discussion the site. Since one of the problems 
hamburger in one hand and a pint evening. The groups were free to concerned Staff Social Facilities, our 
glass in the other, and was a particu- discuss all the tbinga that have been team felt that the appearance of a 
larly successful means of completing arranged for them to do. The tour of nursing sister carrying a tennis 
the inter-group introductions started the centre's laboratories proved of racquet might have been a 'fix'. 
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By the end of the afternoon we 
had reached 3. 

This evening - The Debate. The 
chamber was laid out in the main 
lounge with a raised platform for the 
Speakers and the Chairman. John 
Clark. John was firm in his control 
of the debate, but his humourous 
guidance was such that everyone 
entered into the spirit of the occasion. 
with speakers being exposed to a 
mil'd amount of good natured 
barracking -just like the Commons. 
only more restrained! The two Guest 
Speakers Mr C Davies and Mr R 
Body with their seconders and 
supporting speakers had done an 
excellent job in marshalling their 
arguments. the final vote resulting in 
a narrow defeat for the motion "That 
this House considers that the present 
trend in education results in a 
lowering of standards". All good 
experience to temper the manager's 
spirit and perhaps good news for all 
inyolved with Falfield courses. 

After the debate, more public 
speaking tuition and burning of mid. 
night oil by working parties preparing 
reports for tomorrow. 

Thursday 
Today was the climax of the week's 
endeavours. The information so care- 
fully gathered yesterday had heen 
compiled into reports. All round the 
Hall. mouos of people could be seen 
surro&hg ges&hting tutors who 
were advocating the joys of becoming 
Community Physicians or Finance 
Officers. 

At 10.15. a silence fell as  six District ~- ~~. 
Management Teams were called to 
order to consider a full agenda. the 
final item of which was a report on 
the Gloucestershire Royal Hospital 
problem. I t  was a great success. The 
most important feature of the 
exercise was the way in which the 
various members of the.group inter- 
acted. I t  was clear from this after- 
noon's reporting session that the 
group members had been able to use 
many of the skills which they had 
been taught. and to appreciate how 
valuable they would be back in the 
work place. The quality of the presen- 
tations was very high, the techniques 
having been practised throughout the 
week. 

To round off the day - the Course 
Dinner. The meals this week have 

speeches by men able to comment 
upon both the course and the NHS 
with authority, and define the contri- 
bution we can make to the latter as  
the result of the former. Short 
speeches were also made by two 
course members, and a warm glow 
could be detected emanating from the 
tutors who could see their sows ears 
of the previous Sunday perform like 
the most silken of purses. 

After dinner, sitting in the lounge 
with my group. I savoured the 
tremendous changes which had 
occurred since Sunday. They were 
very relaxed, but that was to be 
expected, after such a dinner and 
knowing that they had successfully 
completed their final tasks. I was 
most impressed by the feeling of con. 
fidence. Knowing now what they 
must do to manage effectively, they 
were looking forward to applying the 
techniques. Emotionally, they were 
off to change the world. 

Friday 
This mornings, last night's guests 
had to 'sing for their supper' during 
a wide ranging discussion on their 
personal experiences in Management. 
The different approaches adopted in 
industry and the NHS to resolve 
similar problems, eg Consensus vs. 
Authoritarian decision making, were 
of particular interest to the audience 
during question time. 

The final group meeting is always 
a sad occasion. The group completed 
formal assessments of the course, a 
written confirmation of many of the 
recorded comments from the social 
encounter yesterday evening. 

After lunch - the anticlimax. All 
have left for home, the exciting hustle 
and hustle of the course replaced by 
quiet personal relections on the week. 

PS March 1982 
This week, two course members have 
returned to Falfield, and have been 
greeted Like long lost friends. Their 
lasting impressions of the course are 
fond memories of the team spirit 
and friendship of the group, confi- 
dence. based upon their improved 
ability to tackles routine manage- 
ment tasks, and the number of tech- 
niques available to them when unusual 
problems are encountered. Finally. 
the knowledee that. irres~ective of 

niques identified and practised on the 
course. 

The 1982 Courses 
The programmes for both of the 1982 
courses will retain the same basic 
character as  previous courses. The 
course content will be amended and 
updated, which is normally a 
continuing process, but even more 
important this year, because of the 
effect that reorganisation will have 
on Management generally, and on 
Works Staff in particular. 

The course programmes will be 
structured round such subjects as 
Communications; Organisation; 
Administration; Reporting; Verbal 
Skills; Team Work; Industrial Rela 
tions; Presentation; Behaviour 
Problems and Patterns; Leadership; 
Decision Making. 

In addition, exercises and projects 
in which these managerial skills can 
be practised and developed will be 
included. In connection with this. 
ability to tackle routine manage; 
considerable emphasis will be placed 
on the intangible aspects of manage- 
ment. where interactive skill and poli- 
tics are required. 

The advanced course is aimed a t  a 
senior level of staff, whose experience 
is usually much broader than that of 
the target population of the middle 
course..Consequently. while many of 
the titles of the sessions appear 
similar, the standard of the exercises 
and discussions are adjusted 
accordingly, and a conscious effort is 
made to widen the difference in 
standard between the two courses. 

The inclusion of members from all 
disciplines in the Works Organisation 
is now well established and is of con- 
siderable importance, in that 
Engineers. Architects. Surveyors. 
etc.. can mix and learn about their 
common problems for each other. 

Broadly speaking the courses are 
split into the followingtwo categories:- 
Middle Management Course - K13. 
11th to i6th July 
Senior Eneineers and Senior Buildine 
Officers 
Eneineers and Buildina Officers 
RH-A Works Staff up and including 
TA1 
Foremen with potential for promotion 
Senior Management Course - K14. 
17th to 22nd October 
Senior RHA Works Staff 

heen of a consistently high quality. individual discipline, the new District District Works Officer* 
but tomght the catering staff cxcelled Works Departments will need Works Staff above Senior Engineer 
themselves. If that were not enough. professional managers. the common and Building Officer 
we were treated to some very erudite requirement being the skills and tech- Professional Staff of C~nsultants 
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Tutors for 1982 G E S Stephens. Falfield includes meals & accommodation. 
F J Williams. Coventry DHA For all others, including staff of 

The tutors for the two courses for D J  Bray. Falfield consultants, the cost is $240, inclu- 
1982 will be drawn from the Course Directors:. John K Clark sive. 
following:- and Maurice J Burke. Nominations and enquiries should 
J M Gough. Sandwell DHA be made to the ~ r i n c f ~ a l .  Hospital 
D Macmillan, Trafford DHA Course Fees for Estate Management and Engineering 
B E Thomas. East Anglian RHA The course fee for members within Centre. Eastwood Park. Falfield. 

~~~~ - ---- 

W Nicholas. Suffolk DHA the National Health Service in ~ o o t o & m d & ~ d ~ e .  Gloucestershire. 
J A Parker. Norfolk DHA England and Wales is $120. which GL12 8DA. Tel: Falfield (0454( 26027. 

Product News 
Inner London let by the North West Thames provided a t  each end so that 

Regional HealthAuthority to the f i  the workcentre can be lifted in or out Community of French Kier Ltd in the approxi- of avehicle. 
Hosoital launched mate sum of E3.2 million. Fees and Security of the contents is taken -- - - - . ..- - .~ --. .. 

Work started in April on a brand 
new E3 million hospital unit for men- 
tally ill people in London's inner city. 

The new unit - which will provide 
60 impatient beds and an 80 place 
day hospital for psychiatric patients. 
as well as 56.beds and 40 day places 
for elderly confused patients - will 
form part of St  Charles Hospital. 
Exmoor Street. North Kensington. 
There will also be out-patient clinics 
for all types of patients. 

Dame Betty Paterson. Chairman of 
the North West Thames Regional 
Health Authority, cut the first sod on 
the site on Thursday. April 15th. 

The psychiatric unit will he linked 
with another new unit a t  St  Mary's 
Hospital. Paddington. which is already 

equipment are estimated to cost a 
further El million. Architects for the 
scheme are the Maidment & Brady 
Partnership. Work started on site on 
Monday. April 19 and the contract 
period is Z112 years. The unit should 
be operating early in 1985. 

Mobile 
Workcentre 
Earl (Barton) Engineering Services 
Ltd.. of Northampton, announce that 
they are now sole agents for a func- 
tional workcentre which is a new con- 
cept in mobile workshop facilities. By 
pFovidmg tool storage space, a working 
surface which can double as a seat or 
step, and m y  hanqmtation, the work- 

care of by a central locking facility 
which can hold the handle down and 
prevent access to all compartments. 
The owner or user can fit a propriety 
lock or padlock according to require- 
ments. 

Closed dimensions of the unit are 
14'12 ins. wide x 25 ins. long X 20112 
ins. high. Construction is from 14 swg 
mild steel, welded, dressed and stove 
enamelled in textured blue resulting 
in both a rigid unit and an attractive 
appearance. Tota weight in 70 lbs and 
the unit is competitively priced at 
E85 plus VAT and carriage. 

Further details fmm Grnham Jones 
a t  Earl (Barton) Engineering Services 
Ltd., Titky Bawk Avenue Earls 
Barton, Northampton NN6 OLA. TeL. 
m", 0 .  .',*- 

under construction, to provide the centre is extremelv oractical and can -o"L"' 

Paddington and North -~ensington result in considerabfe savings in time Earl (Barton) Engineering Services 
Health Authority with a comprehen- andenergy. new workbench. 
sive service for mentally ill patients . Storage capacity is more than 
within its own district boundaries. adequate for the varied equipment 

This will mean there will he no required by skilled personnel away 
further need to send patients to from their workshop or home base. 
distant hospitals like Springfield in The compartment is large enough to 
Tooting and Holtan in Surrey. Patients take large items such as electric 
will be cared for in their own local drills, extension leads and wrenches. 
community hospital - conveniently For smaller tools, drill bits, taps etc.. 
placed for relatives and friends to there are five compartments on rigid 
visit them. pivots. AU compartments are lined 

The design of the new unit at St  with a ribbed rubber, providing a 
Charles aims as far as possible to non-slip surface. The same material is 
get away from the typical hospital used on the l 3  x 24 ins. top. 
environment - beds will be ordinary In the open position the top is 
divans instead of hospital beds. for clipped to the handle giving a f i  
example - so that the patients who working area. Stability is ensured by 
need to spend some time there will extensions to the handle which raise 
feel comfortable and relaxed about two of the four wheels off the ground. 
their treatment. With the top down, the workcentre 

Teaching of medical students will can be used for sitting or standing on. 
take place a t  both St  Charles and Low friction nylon bearing wheels 
St  Mary's. under the aegis of the St  allow the unit to be moved easily 
Mary's Hospital Medical School. about using the main handle. Sub- 

The construction contract has been stantial Lifting handles are also . - 



HOSPITAL E N G I N E E R I N G  JUNE 1982 INTERNATIONAL FEDERATION ISSUE No. 42 23 

Calomax Push Button 
Boilers Chosen For 
Third World 
Installations 
Efficiency, reliability in service and 
prompt delivery are given as reasons 
for the choice of a Calomax push 
button water boiler currently being 
installed in Mbeya Maternity Hospi 
tal. Tanzania. Other recent installa- 
tions have included maternitv units in 
Zimbabwe and Fiji. 

The Calomax ESL electric water 
boilers installed by Interplan Hospi- 
tal Projects, a Division of Charles F. 
Thackray Ltd. boil fresh water a t  the 
touch of a button, but use no power 
a t  all until the water is required, mak- 
ing valuable fuel savjngs. Only fresh 
boiling water can be delivered by 
these compact units, an essential 
feature for bacteria free water needed 
in the preparation of baby milk. 

Charles F. Thackray has used Calo- 
max boilers in installations, through- 
out the world for the past 15 years and 
the introduction of electrically oper- 
ated models has widened the possi- 
bilities of inclusion in many more 
situations where really fresh boiling 
water is required for the production 
of hot beverages and other uses. 

Calomax (Engineers) Ltd of Leeds 
supply two sizes of instant fresh water 
boilers to meet all capacity require- 
ments in both electric and steam 
operated versions. The units are 
slim-line and the Larger sizes occupy 
less than 3ir ft20f work surface. 

Further information fmm Calomlrr 
(Engineers) Limited, Lupton Auenue, 
Leeds LS9 7DD, Yorkshire. Tek Leeds 
105321 496681. 

The Watt Committee 
on Energy 
Report No. 11 
The European Energy Seene 
ISSN 0141-9676 
Papers presented at the Tenth Consul 
tative Council of the Watt Committee 
on Energy. London 21st May 1981. 

The European nations adopt 
different approaches to the problems 
of energy supply for various reasons. 
including the differences in their 
resources compared with those of the 
U.K. These are the subject of papers 
by authors from five member nations 
of the European Community. 
including the U.K.; following their 
original presentation a t  a Watt 
Committee meeting, these papers are 
published as Watt Committee on 
Energy Report No. 11 with a report 
of discussion and an Appendix. 
Contents 
D. le B. Jones: The energy scene in 
the United Kingdom. 
G. W. van Stein Callenfels and E. F. 
Bunge: The energy situation in the 
Netherlands; 
J. de Pemille: Energy and the steel 
industry in Fmnce: present situation 
and futureprospects; 
G. Meurin: German experience of the 
oilprice crises; 
h. Larsen: Danish energy planning 
after 1973 and its implementation; 
Discussion 
Appendix: A. Cluer: Energy intensity 
in theEuropean scene; 
April 1982. vi + 54 pages. illustrated. 
Postage and packing charges: U.K.. 
free; Europe. $1.80 per copy; rest of 
world. $4.00 per copy (airspeeded). 
f 1.80 (surface mail). 

Cheques should be made payable to 
The Watt Committee on Energy Ltd. 
and sent to 75 Knightsbridge, 
London. SWlX 7RB. 

Cost Effective Energy 
Control Brochure 
Holec Energy of Station Road. 
Horsham. West Sussex has published 
a 16-page. illustrated colour brochure 
describing its latest generation of 
microprocessor.based energy 
management systems for buildings. 

Using distributed microprocessors 
and advanced control techniques to 
eliminate energy wastage in building 
heating, ventilating and lighting, the 
Holec Energy system claims to save 
up to 30% on fuel bills and will 

normally pay for itself in only one to 
two years. I t  ean be applied to the 
majority of buildings including 
factories, office blocks, schools. 
hospitals, recreation centres and 
multiple buildings of all types. 

Particular emphasis has been placed 
on making the system simple to 
understand and easy to use. so that 
it can be operated without specialised 
skills and with a minimum of training. 
Operator interaction is in clear. 
English language statements and 
easy to read graphic displays are 
used extensively. 

The Holec system uses equipment 
of modular design, features two levels 
of distributed control and einploys 
standard software packages which 
can have extra routines written in to 
suit individual requirements. Con- 
sequently. installations can be tailored 
to the exact size and cost needs of a 
customer. System expansion is also 
easily achieved. 

Control is implemented by the 
recoenised method of emdovina 
aut&omous distributed coniro~eri 
which can be linked back to a central 
supervisory computer. However. .by 
using low cost. self-powered interface 
units which can be located a t  some 
distance from their controllers a 
second level of distribution is 
achieved and installation costs can be 
significantly reduced. 

Further information fmm: Rea 
Publicity Limited, Broadmead House, 
Hassocks, West Sussex. BN6 8AN. 
Tel: Hassocks (079 18)56.11. 

Automatic Condensate . 
Elevator 
The A.C.E. type Compact Automatic 
Condensate Pump and Receiver Unit 
has the special feature of a low profile 
cast iron receiver with two inspection 
covers. Vertically mounted electrically 
operated pumpls with discharge 
capacities up to 1.350 g.p.h. (6.317 
litres per hour) a t  93 degrees C. 1200 
degrees F.) depending upon $scharge 
head. The Units are completly p re  
wired, with magnetic float switch. 
contactor starter and isolator. 

The A.C.E. Unit is available in two 
sues. No. 101 & 202, either as duplex 
or single model, with '12 H.P. motor a t  
2.800 r.p.m. on the No. 101 sue  and 
2 H.P. a t  2.800 r.p.m. on the No. 202 
sue. for 3 phase electrical supply. 

Contact: Calenze-Watkins Ltd. 97 
~ & i n ~ t o n  ~oad-~tockwwd, ~ r i i t o ~  
BSI4 MP. Tel: 0272 836717. 
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Classified Advertisements 
APPOINTMENTS AND SITUATIONS VACANT 

Argyll and Clyde Health Board 

SECTOR ENGINEER 
Paisley District General Hospital 
A suitably qualified and experienced Engineer is required to 
initially form part of the Commissioning Team for the above 
hospital due to be completed in 1985 and commissioned in 
1986. Once commissioning is completed the person 
appointed will be assimilated into the local Management 
Team or into another management post within the Board on 
a similar grade. 
Qualifications 
Applicants must, at a minimum, be qualified in accordance 
with Whitley Council PTB requirements, ie HNC in Electrical 
Enoineerino with endorsements in Mechanical Enuineerinu. " " - . 
Apphed Heat and Mechanics, ana Bdsmess Aom~n~stratton. 
or. HNC In Mechancal Engmeermg w ~ t h  endorsements in 
Electr~c~ty and Bvs~ness Admmstrat~on The holalng of 
Higher qualifications would be an advantage, preferably 
these leading towards a professional qualification. 
Experience 
Applicants must have wide experience of all aspects of 
hospital engineering and management preferably in large 
general hospitals. Applicants should have experience of 
commissioning and contract procedures and the operation 
and maintenance of HV electricity distribution and coal 
combustion systems. 
Salary scale - €7963-£9429. 
Application forms and job description may be obtained 
from the Area Personnel Officer. Argyll and Clyde Health 
Board. Gilmour House. Gilmour Street. Paisley P A l  1DU. 
Tel: 041-887 0131. Ext. 215 to whom completed 
applications should be returned not later than 23  June. 
1982. 

BLOOMSBURY HEALTH AUTHORITY 
The Middlesex Hospital London W1 

PLANNER MANAGER 

Salary: €8000 - E9000 inclusive plus 15% maximum 
allowance. 
Responsibe for tne control of fodr Planner Estmators 
recrdited l 0  work on a recently ntrod~cea ncent ve Bonds 
Scheme for works staff at The Mnodesex kosptal n 
central London. 
The Planner Manager should have had considerable 
experience in the operation of and estimating for works 
staff Incentive Bonus Schemes. 
Consideration will be given however to existing Senior 
Works Officers who can demonstrate a sound knowledge 
of preventive planned maintenance and an appreciation of 
the skills involved in carrying out these works. Suitable 
training for these candidates will be arranged after 
appointment. 
Candidates should hold an appropriate works measurement 
qualification or in the case of Works Officersan HNC. 
Application forms from: Henry Stanley. District Building 
Officer. The Middlesex Hospital. Mortimer Street, London 
W l N  8AA. Tel: 01-580 6559. 

Engineer 
Salary Scale: £6583-E7425 per annum. 
New Entrance to the National Health Service, normally 
commence on the minimum of the scale. An incentive 
bonus scheme payment may be made. 
You will be based initially at the West Kent General Hospital 
and will assist a more Senior Engineer in the maintenance 
and operation of all engineering plant equipment and 
services. 
Applicants must have completed an engineering apprentice- 
ship and possess an ONC in engineering or an equivalent 
qualification. 

Application form and job descriptions obtainable from the 
District Personnel Office. 103  Tonbridae Road. 

A Maidstone. Kent. Telephone  aidst tone-56676. 
Ext: 33. 
Closing date-19 July. 1982. 

The above post is open equally 
to both men and women. 

r existing glass or 
disposables, giving 
a competitive price. 

Why use less than the best. 

For all your filter 
requirements: 

UNIVERSAL FILTERS LTD 
Unifil Works. Windmill Lane 
London E15 1PG -. - -- 

Telephone: 01-555 5128. 
Telex: 896998 UNlFlL 





you maystill make substantial savings- laundk  
A simple low-cost installation of the highest 

quality washing and drying equipment can 
cut yourcosts dramatically.And the latest washer 
-extractors don't even need bolting down. 

Send now for the facts about the complete 
Electrolux service which starts with a free 
survey of your needs.Contact:- a- @ @ 
Electrolux (Commercial Equipment) Ltd 
P 0 Box 18 Oak!ey Road Luton Beds LUM 9QE Tel: 0582 53255 

N- . Pcsnin 

- . .  
Address 

Tel: 

Efficiency 

Corndete SWd Mounted 

- 
bmplete systems engineered -efficiencies up to969i 

' Beverley Chemical ~nglneerlng Ltd, 
Billingshurst, West Sussex. England RH14 9SA 

Tel: 040-381 2091 Telex: 87416 . 00 

How8 U 
" AND PROFIT FROM OUR EXPERIENCE! 

Hoval Farrar Limited,Newark, Notts. 
Telephone (0636) 7271 1 Telex 371 64 Hoval Newark 


