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Institute News 
The Engineering Council 
Education Investigation 
A small team of engineers are quizzing 
industrial companies throughout the 
United Kingdom to establish their views 
on continuing education and training of 
engineers and technicians as a matter of 
urgency. The Engineering Council 
announced that it had setupthis working 
party to obtain information in its attempt 
to tackle the immediate shortage of 
engineers and technicians brought about 

Christopher Overland have accepted their 
invitation to join the Partnership from the 
1st of April 1985. In addition Robert 
Brough, Barry Hall, Brian Junes and Jeff 
Lloyd will become Associates on the same 
date. Christopher Overland, Barry Hall 
and Brian Jones are resident in our Man- 
chester Office, Gordon Meikle and 
Robert Brough arein Glasgow, Ray Evans 
in London and Jeff Lloyd in Paris. Eric 
Hunt who has been with the Partnership 
since 1946 and a Partner since 1957 retired 
at the end of March. 

by-changes in technology and marketing. 
This action follows the urgent warnings Lucas scholars hi^ 
about the shortage of engineers and tech- 
nicians which the Council gave a year ago 
and which have been recognised by the 
Government, particularly in the Chancel- 
lor's Budget statement. 

Jobswitch 
Architects Co-Partnership 
Raymond R Hatfield MIPHE, MIHospE, 
MIOP has been appointed to the board of 
Architects Co-Partnership Limited. He 
continues as Managing Director ofNorthaw 
Engineering Con&6ants Incorporated, 
the building services subsidiary of ACP. 

The Pashler Walton Partnership 
The Partners of The Pashler Walton 
Partnership are pleased to announce that 
Mr Colin Howlett, MCIBS, has joined the 
staff of the practice. Mr Howlett will be 
resident in the Liverpool office and will be 
responsible for mechanical service works 
emanating from this office. 

Donald Smith, Seymour & Rooley 
The Partners have pleasurein announcing 
that Ray Evans, Gordon Meikle and 

a 

Fund Award 
The Award for 1985 under the Lucas 
Scholarship Fund was made to D1 Sawkins, 
Holy Cross Hospital, Haslemere, Surrey 
at the Institute's Annual Conference at 
Harrogate. The Fund scheme was estab- 
lished by Dr B G B Lucas, Past President 
of the Institute, and allows the winner to 
attend the Conference, all expenses paid. 
The Award scheme is restricted to mem- 
ben under the age of 28. 

NEXT MONTH 

will include 

Ethylene Oxide sterilisation - 
the Bmmpton experience 
Professional liability 

FORTHCOMING BRANCH MEETINGS 
Southem Branch: HonSec. AJSlyles,  11 RuffordClose, Boyntt Wood, Eartleigh, Hanu 
S 0 9  4 K U .  TN Southampton (0703) 777222 
loth July Wessex 'Body scanner, Deans Suite, Southampton General Hospital 

~ e c r e t a j  by completing the sl$ bhluw: 

ATTENDANCE AT BRANCH MEETINGS 
Members who intend attending any panicular branch meetings are urged 
to complete this return slip and send it in to the relevant Branch Honorary 
Secretary so that anticipated numbers for each meeting are known in 
advance. 

To: The Hon. Secretary, Branch 

I would like to attend the meeting on 

Name: 

We reproduce a news itemJirst printed in 
the April issue of New Civil Engineer. 
A f 2OOOM building programme to u p  
grade National Health Service buildings 
I s  called fur in a report from the ~ u i l d -  
inr! Em~loyen Confederation. 

-BEC says this work would only 
bring NHS properties up to a minimum 
acceptable standard but if capital 
spending is not stepped up the build- 
ing stock will continue to decline. 

Government's present annual 
spending on NHS buildings of UOOM 
is not enough to reduce or hold at pre- 
sent levels the backlog of work. 

A 10% increase would mean the 
backlog would not be cleared for 
another 10 years. 

The report is the latest in a series 
from BEC ewnining the nation's build- 
ing needs. BEC president Michael 
Millwood said: 'The most recent 
statistics show that 52% of hospital 
floorspace dates from before 1918. 
Although older properties are not 
necessarily outmoded, the overall age 
of NHS stock must contribute to an 
inadequate provision of facilities and 
subsequent lengthening of waiting Lists.' 

Britain is said to spend less on 
health than any other major developed 
country with the exception of Greece, 
with 700,000 now on hospital waiting 
lists and about half the total number of 
beds occupied by elderly people. 

The capital spending shortfall takes 
place against a background of increas- 
ing demands from elderly people on 
NHS services, the report says, and will 
cause 'totally unnecessa j suffering to 
them and other sections of the com- 
munity'.. 
Building - The nation's needs, spotlight 
on health service buildings, from BEC, 
82 New Cavendish Street, London 
WIM 8AD, free of charge. 

Copies of The Directory of Proceedings 
are still available at AJlO.00 posted 
surface mail anywhere in the world. 
Available from: 

8th Congress Secretariat IFHE 
PO Box 302, Prahran, 
Victoria 3181 
Australia. 
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Talking Point 
Appropriate technology 

BASIL HERMON CBE - . .  

The aurhor ir General Secretary ofIFHE 
members. The  total membership of these 

In this issueof Hospital Engineering there added, governments and employing bodies is around 8000so to raise the neces- 
is a paper by 0 Soloye from Nigeria draw- authorities in some of the developing sary finance to runa  courseevery two years 
ing attention to the need to design and countries may question whether the would require them to ask their members 
initall appropriate technology m the monty can be found or u,hethcr i t  would tt1 pay inannual  l e q  uf ahuut I.? a year. 
developing cuuntrin anJ  to train engmryn be well rpent. Yet if these curta wcrc Whilst sume mcmhcrs w u l d  sec  his as a 
in t h e  skills necessary to main t in  the 
plant, equipment and services in good 
order. It is as well to remind engineers in 
the more developed countries of the need 
to keep things simple when they are 
designing hospitals in these countries and 
of the shortage of skills to keep hospital 
engineering in good working order. 

The  IFHE initiated courses in 
Appropriate Technology in 1980 and 
1982 but the numbers attending did not 
make them financially viable even though 
the need for them was known to be great. 
The  Federation considered running a 
third course in 1986 at Falfield England 
but the financial investment necessary 
would be beyond the resources of IFHE 
so the risk would be too great without 
some guarantee that about 20 students 
will attend. 

The  cost of accommodating and teach- 
ing each student at Falfield for two weeks 
would be between £ 1500 and £2000; when 
the travelling and other expenses are 

related t o  the value of the initial and 
replacement cost of the engineering 
installations in hospitals it would be seen 
to be insignificantespecially, as said in Mr 
Soloye's paper, when the unused equip- 
ment is taken into account. 

So how can this circle be broken? 
Should it be left to the developing countries 
to help by pmviding the teachers and some 
of the finance. When an appeal is made for 
money for food for a starving population 
and to improve their country's basic ser- 
vices, people in the developed countries 
will give generously yet if an appeal were 
launched to finance the trainingofhospital 
engineers who maintain the services neces- 
sary to treat the victims ofthese situations it 
is doubtful whether it  would succeed. 

The  Institutions and Associations of 
Hospital Engineering which are the core 
of the I F H E  know and appreciate the 
problem but they too exist on limited 
financial resources relying as they do on 
subscriptions paid almost entirely by their 

small sum to contribute others may not 
agree to do so and unless all 8000 were to 
contribute the sum raised would not 
finance a viable course. 

An appeal needs to be more widespread. 
W H O  may be prepared to help especially 
if we in hospital engineering are seen to be 
trying to help ourselves? Other charitable 
foundations may also be prepared to top- 
up any fund that may be raised. Hopefully 
the larger industrial concerns manufac- 
turing hospital equipment that falls into 
disrepute because of lack of maintenance 
may see an investment in Appropriate 
Technology as being worthwhile. 

The I F H E  Executive Committee at its 
meeting towards the end of June will be 
considering this problem with a view to 
putting a recommendation to the Council 
when it meets in Barcelona in May 1986. 
Hopefully before then the members of 
IFHE will put their minds to it, debate it 
at their meetings and generate a discussion 
rhmugh Ihe mhnnns of Hospital Engineering. 

IFHE News 
D members 
Manufacturers 
BOC Medishield Pipelines UK 
A PControl Systems Ltd UK 
Dowson & Mason Ltd UK 
MIM Ltd UK 
Static Svstems Grouo Ltd UK 
Medicai Gas ~nstallaiions UK 
IMEFsrl Italy 

Consultants 
Praetorius Wolf Canada 
Troup Bywaters& Anders UK 
DR Chick & Partners UK 
Cundall Johnstone & Partners UK 
Matt, Hay & Anderson UK 

IHF Special Study Visit 
A special study visit is being organised in 
collaboration with Kupat Holim, the 
Health Insurance Institution of Israel, 
and its purpose is to study the broad range 
of integrated hospital and community 
care services in Israel. The visit takes 
place on 17-29 November 1985. 

Furrherderails from Miles Hordie, IHF, 
126 Alberr Srreer. London NW1 7 N X .  

New D member 
IMEF of Italy 
For over 35 years IMEF of Brescia (Italy) 
has beena leadinginternational name in the 
disposal of urban, industrial and hospital 
solid and liquid waste. IMEF designs, 
builds and installs incinerators for special 
hospital waste (Haemodialysis depart- 
ments, infectious departments, kitchen 
garbage, laboratory or analysis rooms 
waste etc). Because this cannot be consi- 
dered as simple waste, special disposal 
methods are needed toguarantee complete 
destruction. Special incinerators are used, 
working on the pyrolisis process, in which 
waste undergoes a dry distillation in scarcity 
of oxygen (20.40% of the stoichiometric 
value) with production ofgases essentially 
formed by hydrogen, carbon monoxide, 
nitrogen oxide. 

These gases are completely oxidated, 
and reach a temperature of 1 10-1200°C in 
a suitable post-comtiustion chamber. 

Thanks to the work of the technical 
projects staff, two different types of 
incinerators (mod. 'hot hearth' and mod. 
LAB) have been patented, and are leaders 
in the pyrolitic incinerator field. These 
incinerators have been used in such pre- 

stigious hospitals as:- 
New Hospital, Riyadh, Saudi Arabia 
Ministero Bienestar Social, Mendoza, 
Argentina 
Veterinary Institute of University, Zagreb, 
Yugoslavia 
Bed Hospital, Tripoli, Libya 
University Institutc,Casablanca, Morocco 
Tarbela Hospital, Gujart, Pakistan 
MinisterofSanity, Addis Ahaha, Ethiopia 
Regional Hospital, Siliana, Tunisia 

Hospital, Sidi Bouzid, Tunisia 
The IMEF incinerators can beequipped 

with heat recovery systems for the best 
utilisation of the heat products by the 
burning of the waste. . 

Riyadh Medical City 
Saudi Consulting House, with WS Atkins 
& Associates, has been chosen by Hyundai 
Engineering & Construction Company 
Limited of Seoul toact as design consultant 
for the prestigious 1500-bed King Fahad 
Medical City and associated hospital project 
in Riyadh, Saudi Arabia. Saudi Consulting 
House and Atkins will be working with the 
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Hyundai design team to develop designs as 
part of Hyundai's 'turn key' contract for the 
consmction and equipping of the pmject, 
which includes a 450-bed general hospital, 
paediatric, maternity, rehabilitation and 
psychiavic hospital, with an associated 
health cenue and housing and general 
facilities for the staff of the complex. Fmm 
offices in Epsom, Riyadhand Seoul, Atkins 
will be working closely with International 

Hospitals Cmup and mechanical and elec- 
vical engineers Donald Smith Seymour 
Rooley for cenain elements of the design. 

Tharpar Polytechnic 
A one year Post Diploma Course in Hos- 
pital Engineering was inaugurated by 
Professor J C Pathak, Director, PCI, 
Chandigarh, in September, 1984. This is 

a sandwich course at Tharpar Polytechnic, 
Patiala, India, with an implant training in 
collaboration with the Postgraduate Insti- 
tute of Medical Education and Research, 
Chandigarh. On the occasion of the 
inauguration, a one-day seminar was held 
on the theme 'The present stateof hospital 
engineering services', and was cosponsored 
by UNICEF and the Department of 
Hospital Engineering. 

This paper was firsr presented or rheinsrirure's 40rhAnnualCafmencearBrisrol. The a u r h  
isHeadofBioPngim&ng Croup, Deparrmenr ofMedica1 Physics, BrirtolRadiotherapy and 
Oncolog~ Cmrre. 

Some aspects of equipment 
maintenance m practlce 
J A GARRETT CEng FIEE DMS 

1 Introduction 
It is just 14 years since Study Croup 8 
published EYI.0 in 1971. The generally 
poor standard ofequipment maintenance, 
low perceptionofelectrical safety and per- 
formance calibration identified by this 
document was also true of Bristol Hcmitals. 
At thrs tame Br~,toldewnded upnnalarge 
number of servtcc cuntrmr for 115 EBML: 
maintenance although a small number of 
independent first time technicians had 
been introduced to effect simple repairs 
and so alleviate some of the problems of 
long call-out times, p w r  and unreliable 
quality of service typicalofmany suppliers 
at that time. In addition, an instrument 
such as an audiometer, used for prescrih- 
ing hearing aids was calibrated only if it 
found its way back to the supplier for 
repair. It took the crisis of 1974 and the 
looming financian squeeze to bring about 
a fresh approach in Bristol. The opening 
of a new Maternity Hospital gave an 
opportunity to test in-house maintenance 
in a new area. A Medical Physics team 
recently recruited to install, commission 
and maintain linear accelerators was 
charged with the task of maintaining the 
foetal monitoring and ITU equipment. 

In a short time the move was acclaimed 
a success. In-house maintenance could 
deliver the right service at the right time, 
at the right cost. Still more it was there at 
hand to deliver the medical staff from the 
trauma of its new-found dependence 
upon electronic apparatus delivering and 
caring for the mother and her new-born. 

The Medical Physics team, then profi- 
cient in the repair of linear accelerators 
and foetal monitoring equipment, adopted 
the pseudonym BESA, Bioengineering 
and Applications Unit in order to give it a 
District as opposed to a Radiotherapy 
Department identity. 

2 Strategy 
Encouraged by the success of this first 
venture into in-house maintenance and 

with aneyeto revenue savings, the District 
gave BESA the following remit: 
1. To  IDENTIFY these items of electrc- 
medical and surgical equipment which can 
be mainrained in-house AS EFFECTIVELY 
as a supplier or a supplier's agent. 
2. Additionally to CARRY OUT such 
work at a cost expected to be approxi- 
mately TWO-THIRDS of the outside 
contract value. 

Development was initially controlled 
and monitored by a review team composed 
of the following: 
Support Services Manager - to provide a 
link with DMT 
Supplies Officer - to provide commercial 
link 
District Works Officer - to provide links 
with Works 
User - clinical and medical interests 

Head of BESA - to indicate technical 
feasibility 

Each service contract to come up for 
renewal was reviewed three months in 

contract if dissatisfield with the in-house 
service. 

This approach enabled the in-house 
service to developin a step by step fashion 
both in scope of service offered and scope 
of equipment cared for. In addition, a 
labour and materials charge was cross- 
charged for all repair work outside these 
arrangements. The current labour charge 
is f 7  per hour. This figure is discussed 
again later. 

3 Scope of service 
The service operated by BESA today 
comprises:. 
- Informal equipment selection advice 
-Acceptance of all District purchased 

EBME and Laboratory equipment 
- Planned Preventative Maintenance on 

an estimated f9.0 million worth of 
equipment. 

- Breakdown and repair on an estimated 
f l2 million of equipment. 

-Hazard warning, Management and 
advance of the renewal date. implementation. 

If the decision based on the remit was - Two on-call teams - Anaesthetic 
in favour of an in-house service, the user - Electfonic 
retained the option to reven to outside - of or improve- 

ments. 

Certains aspects This work is backed up by a variety of 
outside support contracts and arrange- 

concernant l'entretien & ments. Examples of these include: - - -- 

I'equipement -Comprehensive service in certain 
specific areas such as cenain specialised 

r~panse Q la mauvaise q u a ~ i t ~  d'exploi- biochemistry analysers and complex 
ration d'equipement, indentifike dans le X-ray units. 
document DHSS E7 1.0 en 1971, un - 0 E M  Support to BESA. These 
organisme interne a CtC Ctabli dans le ser- arrangements consist of special 
vice de santC de Bristol & Weston, pour arrangements for the acquisition of 
contr6leret excercer cette fonction, quand sparebarts usually in conjunction with 
cela est necessaire. Le document decrit les an agreement for manufacturer call-out 
bases de son developpement en donnant within the normal call-out response. 
des ditails de I'organisation, de sa perfor- Such arrangements are made relative 
mance financikre et les raisons fondamen- to both individual items or groups of 
tales de son r6k, qui se poursuit quelque equipment from the same manufacturer. 
dix ans aprk, et cela, dam des cirmnstanaes Examples of these are to he found in 
fort differentes. the computer service and some radio- 

logical computerised imaging fields. 
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Table I Scope of Equipment Maintained 

Comprehensive East. value 
f m 

Gamma Cameras 
Ultrasound Scanners 
C.T. Scanner 0.7 

3 High Energy Accelerators 
2 Cobalt Machines etc. 

Anaesthetic Machines 
Respirators, Ventillarorsetc. 

ECG, Defibrillators,Monitors 
Surgical Diathermy Lasers 

Maternity, Paediatric, Path., Lab. 
Microcomputers 

Southmead H.A. EBME 0.6 

Sraff Pagers, Weston EBME Audiometry 
2.35 

Physiotherapy Traclian & Cycles etc. 
Pathology Microscopes etc. 

Opthalmic Optical Equipment O L  
0.5 

X-ray Equipment 

Miscellaneous electronics 
Calculators, Stimularors, Proiectorsclc. 

- Cdl-out by BESA of supplier or manu- 
facturer to complement the in-house 
service on an hourly basis, the charges 
ranging from E28445 per hour, plus 
travel. 

4 Scope of equipment 
maintained 
Table 1 summarises the variety of equip- 
ment supported by BESA for which 
comprehensive maintenance services are 
provided. It represents almost every type 
of apparatus to be found in the wards, 
clinics, theatres, diagnostic and therapy 
facilities typical ofa major teaching hospital. 

The Bristol & Weston Health Authority 
employs about 8,500 staffand has an allna- 
tion of about f70M per annum. Since we do  
not as yet have a complete computer inven- 
tory ofequipment wecanonly estimate that 
the equipment numbers in excess of some 
4000 items from more than 500 British 

6 Acceptance 
All District funded equipment is accepted 
according to a protocol similar to that set 
out in HE1 95. This has now been in oper- 
ation for about 18 months. T h e  scale of 
the operation is indicated by the following 
figures for the year 1984185. 
- Capital value accepted f425,OOO 

- Numberof individual items 325 

- Man-hoursexpended 350 
- Mean timeper item I. l hours 

- Number of faultsdetected l 8  (6%) 

- Markingdefects(BS5724) 60(20%) 
Faults referred to above are regarded 

as defects which would render the equip- 
ment hazardous to user or patient or 
ineffective in application. 

In each category it is often necessary to 
return the item of equipment to the 
supplier. In a few instances the defect is 
repaired in-house hut strictly at the 
instruction of the supplier and only if the 
hest interests of the user are served in this 
way. 

Examples of faults detected as a result 
ofthe Acceptance programme todateare: 
- Incorrect colour code of mains lead 

- Excessive mains leakage current 

- Internal components dangerously 
insecure 

- Malfunction 
- Intermittent operation (dry joints and 

defective controls) ~~~ ~ 

I - Essential safety omissions (over- 
temperature device) 
It is clear that a small percentage of 

equipment supplied to the District repre- 
sented a finite risk of incident. Acceptance 
checking significantly eliminated that risk 
atacost ofabout0.6%afthecapital valueof 
the equipment. The procedure is regarded 
as an acceptable cost for thc value which 
accrues to all concerned. This may be 
summarised as follows:- 
- Problems arc resolved before final 

payment 
- Future problems are minimised (eg, 

documentation obtained while the 
equipment is in current production. 

- Safety control which has actuarial value 
- Training opportunity for technical staff 
-Opportunity to educate the user on 

~urchase and maintenance specifications. 

7 Performance statistics 
7.1 Distribution of repair times 

I An analvsis of the reoair work undertaken and foreign sources. 
Such an all-embracing inventory Figure, 

requires a considerable range of electronic 
and mechanical engineering skills and 
attendant organisational structure. cerned enable the organisation to he 

efficient. Twenty-seven technician staff 

5 Organisation 
Figure I illustrates the way in which the 
EBME service is composed of four sections 
comprising a total of eight teamsofspecialist 
technicians. Within this structure there is 
scope for career progression at the same 
time as increasing the total experienceand 
ability of the group. In  this way specialist 
and general knowledge in the fields con- 

are supported by three graduate engineers 
principally in areas of training, new techno- 
logy, quality control and management of 
resources. Each team leader is a sub- 
budget holder accountable for purchases 
made and costs reclaimed. Team leaders 
meet for progress meetings once a week 
and seminars for all staff are held monthly. 
In this way many problems are identified 
before becoming crisis. 
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in the year ending April 1984 has a cumu- 
lative distribution as shown in Figure 2. 
Two curves are illustrated, the solid line 
represents the distribution of repair times 
for general EBME work being a sample 
size of 3998 individual repairs, and the 
dotted line represents a sample of 11 10 
X-ray repairs. 

The  results of such analysis are now 
familiar and compare with experience 
widely reported. 

Our own mean repair time for EBME 
work generally is 1.3 hrs while the figure 
for X-ray work is nearly twice that value. 
This is not surprising as it is partly 
accounted for by the fact that there is sub- 
stantially higher proportion of work 
associated with the removal of covers and 
a substantial mechanical fitting element 
involved. 

A significant feature of these plots is 
that 60% of all EBME repairs are mmpleted 
in one hour and 60% of X-ray workcom- 
pleted in two hours. 

7.2 Spare part requirements 
Spare part holding is often identified as a 
problem for EBME and especially X-ray 
maintenance. Figure 3, is a cumulative 
distribution of spare parts value consumed 
in the same sample of repairs as alluded to 
above in 7.1. Tasks which rewired mare 
pnnrand rcpresentcd in ~ i g &  3accou"tcd 
for 52"h of liI3Mli ~enerdllv and 40"h of 
X-ray tasks. It c a n h e  seen that 40% of 
EBME repairs requiring spares cost less 
than f 10 being (52 X 40) 20% of the total 
repairs and similarly 5.2% of EBME 
repairs requiring spares cost less than 
S100 representing less than 3% of the total . 
repdlrscdrrieduut. Slmllar figures pertan 
I,, the X-ray work. The= figures i r e  also 
summarised in Table 2. 

Many of the parrs used will be mmmonly 
found in an electronics department equip- 
ped to provide small scaleelectronics sup- 
port. Substantial holding of reserved 
specialised spares is not necessary. Down- 
timecan be minimised by the keeping of a 
small number of special items and by 
identifying suppliers, distributors and 
delivery services which can he used at 
short notice. Alternatively support con- 
tracts can he made which willenable parts 
to be obtained quickly. 

8 Finance 
As nreviouslv indicated BESA has been 

:y , , , , , , , , , , , 

10 20 30 10 50 6 0  ?O 10 PO rm 
VALUE I* P 

'igure 3 F 
that renresented bv the %rds contract 

9 Discussion 
In  practice we have come to recognise that 
equipment management is wider than 
maintenance - it encompasses the 
resourcing, evaluation, selection, accep- 
tance, support, performance monitoring 
and control. This health District has not 
seen fit to appoint a District officer as 
envisaged by HE1 98 whose role is to 
bring together all these strands. P a n  of 
the reason why this has not been perceived 
as a priority is due  to the relatively high 
profile that in-house equipment mainte- 
nance has with all the spin-offs of 
facilities, skills and experience that this 
brings with it. 

As a Bioengineering support group we 
contribute therefore largely to thesupport 
aspects of equipment management. The  
circumstances of l974 caused the District 
to move awav from a service lareelv 

value. l 'hls arb~trary method has served ;r 
verv useful Durnose. in  line withReeional . . 
policy existing resources were redeployed 
to fund this activitv and as a result a ser- 
vice has been created to meet essential 
equipment management functions and 
needs previously unmet. The  climate is 
now such that costing of the activity on a 
more financially sound footing must be 
done. An initial attempt at this has been 
made but has yet to be refined. However 
the work so far indicates the scale of the 
salary overheads. 

STAFF PTA 
4 Graduate Engineers (Medical Physics 
Scales) 
PTB 
27 Medical Physics Technician Scales 
A&C 
I Higher Clerical Officer 
GROSS PAY f219,000 
OVERHEADS: 
PTA Staff f59,000 
PTA Supervision 
Holidays 
Sickness 
Training 
~ e e t i n i s  
Advisory 60,000119,000 
Direct Labour Cost 100,000 
Overhead rate: 

~ o u r l y  rate: 
219,000 (1 + 1.1) = £7.39 per hr. 

financed by Lnds  rel&sed from Contracts 32 X 57 X 37 
by being allocated two-thirds of the con- Employment Costs at 16% 1.18 
tract value for the same work. In addition Heat, light, etc. at f 6  cu.m. - 05 
all repair work is cross charged to the user (460 cu.m.) f8.6 
budget at S7 per hour. This represents an 
hourly charge considerably lower than Keulisric direcl iubour cos1 f8.60prr hr. 

T a b l e  2. Summay of repair rimes a n d  spares usage 

Mean % %of Total 
Time for Time Using Using Spares 
Repair of for spar& ~re'teithan 

60% 90% Repair £10 S100 

General EBME I 3 1.3hrs 52% 52x40 52x53 
20% 3% 

X-ray 2 6 2.4hrs 40 40x44 40x11 
17% 4.5% 

W .  

dependant upon service contracts to the 
present one dependent largely upon an in- 
house EBME service. 

In 1984 different circumstances, 
mainly politicial, are raising a new set of 
questions over an in-house service. The  
experience of l0  years, the higher aware- 
ness of safety, the valueof in-houseequip- 
ment expertise in evaluation, selection 
acceptance and ~ommissioning means 
there will he no turning back the clock 
exactly to 1974. 

We now have data and experience 
u m n  which all asvects of an in-house 
,erusecan be redistic3lly assessed. There 
ic a real dmaer  in this field of fncussine, on - 
the cost of everything and ignoring the 
value that now is taken for granted. 
Equipment management has been respon- 
sible for raising the standards of design, 
reliability and safety of EBME equip- 
ment. In-house groups such as that 
described here have played no small part 
in bringing about these changes. 

The  bulk of the work is composed of 
jobs taking less than I hour, the mean job 
being 1.3 hrs (2.4 hrs X ray). Even ignor- 
ing the fact that these times include a 
minimum dme charged for any task the 
productivity of any external group can at 
best ever be one quarter to one half that of 
the on-site service when travelling time is 
taken intoaccount. Furthermore, account 
must he taken of the old way of getting 
fast service by holding surplus instru- 
ments. This alleviated the long and uncer- 
tain resnonse times of off-site contractors 
(typically 4 hours minimum). Urgent 
repairs can he underway within less than 
10 minutes. If an estimate of realistic in- 
house cost isanywhere near correct S8.501 
hr. cannot he matched for the service 
given. I hope we no longer need to debate 
whose umbrella EBME should shelter 
i.e., Works or Medical Physics. 

It is more important that the people 
involved be so at an appropriate level, 
have a professional engineering approach 
matched by leadership, training and com- 
mitment of a high order. We value the 
tangible scientific benefits of our work 
which accrue from association with a 
hledical Physics Department particularly 
in the general field of performance quality 
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control. Experience howeve; shows that 
the grade of Medical Physics technician is 
inappropriate from two standpoints: 
Firstly, electronics technicians of techni- 
cian engineer calibre are in great demand 
and so are not attracted by grades and 
salaries offered. Secondly the level of 
work requires people who are qualified to 
HTEC in electrical and electronic 
engineerl&. There qualifications cxceeJ 
thwe rwuiremmrs the W'h~tlev Cnuncil 
which are quite acceptable in other 

branches of Medical Physics. 
This issue which requires urgent 

attention at a national level. In conclusion 
we would like to express our gratitude to 
the District Works Officer locally who 
gives us much tangible help and encour- 
agement in the support and development 
of this work. Without that collaboration 
the Bristol and Weston Health District 
would not today enjoy the benefits 
described. 

A s  this paper was  
originally given in May 
'84, it is possible that by 
publication some of the 
information contained 
may be in  need of 
updating. 

p- 

Tkir puper w s  presented ar rhe 8th Cwess of rhe IFHE ar M e l b m .  The aurhor ir Chief , 

Technical Offier ( lmmment),  Univmiry College Hospital, Ibadan, Ni~er ia .  

Planned preventive maintenance of 
hospital equipment in developing 
countries 
0 SOLOYE FIHospE 

Introduction 
It is estimated that a considerable percen- 
tage of equipment in hospitals in develop- 
mg countries is out of use or never used 
due to lack of spare parts or lack of trained 
personnel. Even if the problems of man- 
power and of repair and maintenance 
could be solved by the Hospital Engineers, 
this equipment would not make any sign& 
cant difference to the health of the majority 
of the population in developing countries. 
What should be taken into consideration 
first is the technology appropriate to the 
circumstances and health needs of the 
developing counuies where the technologies 
are needed. Therefore, the challenge of 
designing and developing equipment 
which meets the real needs of poorer people 
isone that ought tohe takenupasamatter 
of urgency. 

The problem 
Until recently, most people in the developed 
countries have tended to assume that the 
best health care is provided in high 
technology, hospital based medicine and 
that this must be true for the rest of the 
world. Other people, however, do not 
believe it is even true of the developed 
countries. 

Most of the advances against infectious 
diseases of the last century, eg, tuher- 
culosis, cholera and diphtheria were made 
as a result of public health measures. 
Furthermore some of the sophisticated 
technology to be found in hospitals in 
developing countries are of unproven 
clinical value. 

In spite of all these advances in know- 
ledge i d  technology, it is still estimated that 
over sixty percent of people in developing 
countries have no access to health care. 
The high infant mortality rates, the preva- 
lance of disabling diseases and the short 

life span are mainly caused by diseases 
that we know how to prevent and treat, 
sg, bilhania, malaria, 'polio, diarrhoea1 
diseases, leprosy, hypertension, etc. etc. 

Six years ago, the year 2000 was 
declared "Health for All" by the World 
Health Organisation. By then it was clear 
that more doctors, nurses, para-medics 
and more and better equipped hospitals 
alone could not bring health care to most 
of the people. 

Equipment and machinery in hospitals 
are often not enough to EO round users or - - 
not in usedue tolack ofmaintenance, lack 
of technically trained versonnel and lack 
of spare parts. Even in my country Nigeria 
where there arecollegesand Polytechnics 

Programmes d'entretien 
preventif de I'equipement 
hospitalier dans les pays 
en voie de developpement 
Un pourcentage important de I'equipe- 
ment hospitalier dans les pays en voie de 
dCveloppement est hors d'usage, voire 
jamais utilist, en raison du manque de 
pikes de rechangeou de personnel qualifie. 
MCme si les problhes de main-d'oeuvre, 
de reparation et d'entretien pouvaient Ctre 
rksolus par les ingiineurs des hbpitaux, 
cet Quipement ne ferait pas de difference 
significative a la sante de la majorite de la 
population. 

Une technologie adapt& aux cir- 
constances et aux besoins de same des 
pays en voie de dtveloppement, ou I'on a 
besoin de technologies, est primordiale. 
Le dtfi de c&r et de dtvelopper un 
equipemem qui rtponde aux besoins reels 
des pauvres devrait Etre relevt sans plus 
de dClai. 

for technical training, the poor salaries 
offered by the Government service do not 
attract employees from these Technical 
Colleges. 

This is where the Engineers in charge 
of the small amount of equipment have a 
lot of work to do as regards regular 
maintenance of hospital equipment. 

The following maintenance guide is 
strictly followed in lhadan Teaching 
Hospital:- 
(a) Dropping some switch cleaner on 

relays and switches regularly on equip- 
ment such as surgical diathermy 
machines, shurtwavr diathermy 
machines, stimulators, etc. 

(b)Weekly checks on patient electrodes 
on these machines. 

(c) Weekly checkson baby incuhators- to 
ensure that water level is not below 
normal level, to ensure that required 
temperature is kept constant. 

(d)Dropping of the recommended oil on 
equipment like high suction pumps, 
low suctions pumps and the laboratory 
high vacuum pumps. 

(e) Weekly checks on anaesthetic machines 
and ventilators for possible leakages, 
etc. 
These are just a few examples of what 

hospiral engineersindevelopingcountries 
are expected to do to increase the life span 
of their equipment. 

Despite this, in most developing coun- 
tries, new equipment is usually ordered 
by people who have no technical training 
and invariably some of the equipment are 
unsuitable, even the supply voltage may 
he wrong. Equipment is imported from 
many different countries and this diversity 
causes further maintenance problems to 
the Hospital Engineers. Often spare parts 
are rarely ordered at the same time and 
when theequipment breaks down, repairs 
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cannot be effected due to lack of spare 
parts thus making the equipment invariably 
useless since manufacturers change models 
very often. 

Moreover, hospitals are mainly based 
in towns and are often not intended to serve 
most of the population in rural areas or 
those who cannot afford the fees. Hospitals 
cannot provide a service to distant areasor 
established community based health 
programmes. However, ifthe technological 
skills and materials are supplied to help 
communities build their own wellsor bore 
holes, maintain them and to understand the 
importance of clean water, gmd sanitation, 
there will be a greater improvement in 
health developing countries 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, governmen! and 
international agencies have increasindv 
emphasised th;development of prim& 
health care programmes and on developing 
appropriate technologies for health. 

The solution 
A technology is only appropriate if it effec- 
tively does its job in the circumstances 
where it is used. Appropriate technology 

may not he low technology, it may be 
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 be used is desirable 
because it will be much cheaper than 
imported equipment, hut in developing 
countries where hospital equipment is not 
manufactured, the Hospital Engineers 
should be involved before any purchase is 
made so that: 
(a) Request for instruction manual, circuit 

diagram and spare parts-lists can be 
made before the purchase. 

(b)Recommendation for the purchase of 
spare parts needed to last at least five 
years. 

(c) The  Hospital Engineers will ensure 
that the supply voltage corresponds 
with the local voltageor recommendan 
appropriate transformer if necessary. 

(d)Training of Hospital Engineers by the 
manufacturers especially if the equip- 
ment to be purchased is highly sophis- 
ticated equipment. 

(e)The Hospital Engineers should be 
involved during installation of sophis- 
ticated equipment and the supplier of 
the equipment should maintain the 
equipment for at least a year - this 
should be part of the contract from the 

initial stage. 
(0 Because of the fluctuation in the Supply 

Voltage which sometimes could be as 
low as 180v instead of 220-240v in 
some developing countries, appropriate 
voltage stabilizers should be connected 
to sophisticated and sensitiveequipment 
or as a special request the manufac- 
turer can be requested to fix into the 
circuit a built-in stabilizer. 

Conclusion 
Designing equipment to meet the needs of 
health services in developing countries 
requires a fresh approach from designers 
and engineers. There are already many 
good ideas in use in developing countries 
and it is on these designs that we must 
develop more appropriate technologies. 

For success, therefore, the design and 
development of any equipment must he 
carried out in close collaboration with the 
hospital workers who will actually be 
using them. 

However, it is essential for Govern- 
ments of developing countries to get their 
engineers involved before purchasing 
equipment, especially the highly sophisti- 
cated ones, as the technical advice of these 
engineers will help the Government in the 
long run. 

. .~ 
Technical Semicrr, Regionol Heolrh Cenrre, L%jon,~Fronce; He is ~ e n & o l ~ e c r e t o ~ y  o/ 
A N I E H P .  

Telematique and communication in the 

J BUSSEUIL 

'System STSH.' 
Coficlusion of tests concluded at Regional 
Health Ccntre-lliian-FRANCE. 

To simplify the translation we will start 
with a glossary: 
Telematique: Name given to a system 
which incorporates computers tele-com- 
munication and audio-visual. 
C.H.R. D e  Dijon Regional Health 
Centre of Diion (Research Centre). 
Systeme Telematique de Surveillance 
Hospitaliere (S.T.S.H). Name given to 
the total system. 
Door Block: Relay boxes enabling connec- 
tions to diverses functions. 

As a preamble I k l i e re  i t  to bcnccessary 
to remind that "Telemstique" is most cer- 
tainly a special branch in Engineering. It 
can be described as the happy marriage 
between: Computer, Telecommunication 
(telephone-telegraph) and Audio-Visual. 

For the past year, the Regional Health 

Centre, Dijon, studies and tests a novel 
solution to the problem of "Communica- 
tion and Transmission" across the diverses 
hospital services. In the course of my 
account I will try to explain how the idea 
was conceived, of a System Telematique 
of Hospital Supervision, (S.T.S.H.) 
deriving from the ordinary Nurses' Call 
System operating in line with a 'autocom- 

TeKmatique et 
communication dam les 
hbpitaux 
Le rapport decrit le circuit de communi- 
cation installe a I'origine pour servir de 
systeme d'appel infirmieres, mais qui 
peut inclure d'autres systemes d'alarme et 
de communication, y compris des 
ordinateurs, des systkmes de tCICcom- 
munication et audio-visuels. 

murateur telephonique'. I will indicate 
the improvements noticed, the new rapport 
developed between the staff, the favoura- 
ble reception given to this new technology 
by both staff and patients. Finally, I will 
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analyse how this evolutive product will 
provide a constant answer to the develop- 
ment of the Communication in a modern 
hospital which, in turn will 'marry its 
Century'. (merge with). 

How to Rationalise the 
Existing Wire Net in a 
Hospital 

The  constant evolution technique in 
hospitals, the introduction of new equip- 
ment, new systems, made i t  imperative to 
evaluate the existing Wire Net which 
rebellious character was made more obvi- 
ous either through breakdowns either 
during the course of new work. 

Electrical circuits, telephone, nurses' 
call system, fire alarm, fire detection, 
clocks system, informations (computer), 
television, emergency lighting etc. etc.. 
Each one of those circuits usas treated 
separately when introduced, resulting in 
an impressive display ofcables ofall types 
travelling behind false ceilings, shields, 
basements, low volyage cables often 
mixed with medium voltage and old 
plumbing. 

In spit&ofthecomplex net created, the 
system wasseldom accessible and any new 
addition required a new circuit. 

It was then necessary tv study the total 
concept of those circuits and tu treat them 
in a coherent manner in order to end up 
with a system of cvolutives circuits. 
(Lending to further applications). 

Our study started frvm the patient and 
theequipment surrounding him, that is to 
say, the telephone and the Nurses' Call 
System. 

requires from the staff a certain discip- 
line, the Beepers must be recharged daily 
and carried at all times. The efficiency of 
the 'call by Beep' is doubtful. 

Therefore we reached the conclusion 
that our 'Base Communication System in 
a hospital situation' was to fulfil the fol- 
lowing characteristics:- 
- t o  combine 'Pear Switch' and 'Tele- 

phone'. 

- to be cheap to install. 

- to enable an extension of the mmmunica- 
tion functions in the entire Regional 
Health Centre without further cables. 

- to  he adopted by the staff to become 
the normal channelsofcommunication. 
This project was formulated with the 

collaboration of the Society INFORMEL, 
a young enterprise from Strasbourg, 
specialised in the study of Computer and 
Electronics. 

We wish to remind you also, that this 
project was discussed at length with the 
Nursing - Medical staff whose remarks. 
and suggestions wcrc stmngly taken into 
consideration. 

System STSHIcall nurse 
This system actually operates in the Reg- 
ional Health Centre of Dijon, in six units 

i t i s  made u p o f a  video terminal in the 
nurses'station, a transmitter ineachruum 
and a 'Pear Switch' alongside a 'Telephone' 
by the patient's bedside. 

It therefore fills the needsofall theser- 
vices of classic systems of "Nurses' Calls" 
and adds to it -modulation, adaptability, 
crolutivity, complemented with - tele- 

'Nurses Station' to the 'Patient's Room'. 
r\ .'*b\t 1101 1nu\11 J ~ I ' I T ~ C I I I  t~* lhe t~neprc \ . l -  
ously chpcrlr.n;ed in inculling J b o n J ~ r J  
' ~ u ; s e s ' ~ a l l  System'. 

Extension of system 
STSH 
1. A standard of communication 
(planned). 
The Nursecall System describes a system 
of communication in a service by a high 
speed transmitting line with 7 strands, 
but the ambition of the STSH system is to 
ensure in the future the mmmunicarion 
h u e h o u t  the Rezional Health Centre - 
rrithui~t h ~ v ~ n g r o l d y  another a b l e m J  hv 
urlnc svstcmat~cdllv the T e l c n h o ~ ~ c  Net 

W ,  

The STSH system therefore creates a 
standard of communication by which 
informations as diverses than:- 
- remote control of Boiler House (now 

being installed). 
- centralisation of all Fire Alarm (now 

being installed). 
- distribution of Electrvnic Directory in 

all services (being investigated). 
- distribution of all information (Memo- 

Medical Records etc.). 
- dialogue with internal system (Nurse 

Records) will be possible. 
It goes without saying that fur thenon- 

informed user of a Video Terminal, the 
operations will be made simple torxecute, 
bv the introduction of an appropriate lan- .~ ~ 

guage. 
It will be therefore possible to provide the 
Nurses' Stations with a wealth ofinforma- 
tion whilst no specific tralning in computer 

phone, clear messages, alarm systems ... will be required. 
HOW to Best Minimise After a few months of trial we disc,,- 

vered that our hypothesis was correct 2. Call by patient name (planned) 
the Cost of a sincc the majority of patients use the tele. Patient name will hc programmed 
Telephone Per Bed? phone tocall thcnursestationdirectly and together with bed number and room 

The standard "Nurse Call" by pear shaped that the staff admits that they have less to number. The system will be kept up to 

switch isextensively ucedand well received walk than before. We note equally that date by the nursing staff. It is expected 

1: by the patients, however it compels the with some training of the staff the lauer that this service will ~ersonalise the 

Nursing Staff to systematically visit the has well assimilated the mding of messages patient versus nurses relationship and 

patient whilst often a few wordsexchanged on the screen. We fvrcsec that the Nurs- facilitate the administration of the rooms 

i over a telephone would have been suffi- ing and Medical staff will accept with no (wards) as these informations will be 

I cient. further opposition to work with thevideo transmitted to admitting and accounts 

Telephone or Intercom seem to be the system as the system SI'SH progresses offices. 

answer, however can we impose upon an further. 
aged or handicapped person to lift up the We must also remind you that inaccor- 3. Fire alarm (being installed). 
receiver from their bed and make a vocal dance with our objectives, the cost of the Accordingtoneeds,thes~stem 

request? We therefore concluded that cables was minimal since apart from the Alarm krecorded in Nurses' 

both "Pear Shaped Switch" and "Tele- connecting of the Pear Snitches in the Alarm to be recorded at main switch- 

phone" had to coexist (dual system) and rooms and the signals in the corridors, board. 

i that the patient will be given the choice. only a seven strand cable was laid from the Alarm will shut fire doors, start ventila- 
We discard quickly the sophisticated 

i intercom, not only because of the amount 
of wiring to be installed between the 
Rooms and Bathmoms and Nurses Stations, 
but one cannot expect the patients to 

l handle a range of unknown apparatus 
I which will congest their bedside table. 

Granted there are gadgetries u,hich may 

1 provide varied forms of visual or audio 

I 
calls from room to Nurses' Station. 
Unfortunately, how to expect a nurse to 
identifv a call without conversine with thc 
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tion etc. etc. 
This can be easily connected to the 

transmitter located in the patient's room. 

4. General electronic directory 
(being studied). 
The Regional Health Centre of Dijon is 
presently being equipped with an elec- 
tronic directory which will permit us to 
know the names and phone numbers of 
staff and patients in the centre. Without 
new cable, this information will be readily 
available. 

This will considerably reduce the 
printed documents. The editing, updating 
and channelling of documents will no 
longer be necessary at station level. 

5. Other Extensions 
It is evident that the circuit so created can 
handle the exchange of information of all 
sorts (memorandum, medical records ... ) 
with the following common points. 
- systematic utilisation of telephone cir- 

cuit. 
- systematic utilisation of the videoconsole 

located in each service. 
Furthermore the Nurses' Station terminal 
may be connected to a recording system 
which will enable it to keep records of all 
calls and the time of their answer. In the 
area of Intensive Care this will provide an 
answer to possible 'Enquiries'. 
Also the whole system is self controlled. 
Any malfunction will be displayed clearly 
on the Video. 

In fact the STSH must integrate itself 
in a total program that may be rightly cal- 
led 'Hospital Telematique Architecture'. 

The following graph imagines an 
"operating program of telematique" as I 
could introduce in any hospital, within the 
abscissa the areas of implantation of the 
diverses terminals and in the ordinate the 
designations of the diverses applications. 

In fact each hospital has a specific 
program which relates with its size, its 
structure, at the time. Therefore thii graph 
is only one of many possible examples and 
of course should be completed with a 
description of each application and of 
each function. 

Through this graph we observe the 
wide range of the applications-'Telemat- 
ique computerised' incorporating as var- 
ied areas as telephone, archives, medical 
illustration, microbiology ... it is easy to 
visualise that in the interest of a total con- 
cept of Hospital Telematique all areas 
must be integrated. 
a) to duplicate the terminals in one given 

area (in this case 12 terminals in each 
clinic). 

b) to duplicate the information over a 
wide area, (in this case the identity of a 
patient had to be given to ten applica- 
tions). 

C) to create one wire circuit per a~plication . .. 
(function) certainly a more economical 
solution if we consider one only appli- 
cation which becomes totally abe;r;nt 
if we consider the whole concept. 

In concluding we can assert that we are 
gambling a lot on the system STSH to 
resolve the more difficult problems which 
arise daily in a responsible hospital. 

First of all we must reduce the inflation 
of cables to install and maintain (circuits) 
each new piece of equipment or new sys- 
tem installed requiring its own costly cir- 
cuitry. 

On the other hand to avoid the intro- 
duction of computers with different lan- 
guages, different video consoles were 
incompatible to each other. 

It is for these reasons that we have 
insisted for the STSH system to be stan- 
dard throughout the Regional Health 
Centre and that it should be able to incor- 
porate in its net, all systems or equipment 
already existing and toanswer to the most 
varied needs. Now and then the STSH 
system fulfils the same services that were 
provided by the conventional Nurse Call 
System - telephone, fire alarm, firedetec- 
tion, instruments failures etc. ... poten- 
tially, there are a great many more services 
to be eventually provided -which is not 
bad for a system originally introduced and 
acknowledged by the staff as an ordinary 
Nurse Call System. 

Rider 
Nurse call STSH system 
Basic system 
The Nurse Call STSH is made of: 
- Transmitters, one per room (ward) 

CODE: 0 MAIN APPLICATIQI FUR C D S I D E R D  'TZFWINU. 0 SECCKWY APPLICATION F U R  7Hf CONSIDERED lmWN4L 

X S U P P ~ ~ P R Y  APPLICATION mR ?HE  SIDER RID EWIINAL. 
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which control Pear Call switches, Signal 
Lights, Door relay and telephone line 
for each room (ward). 
A Unit of Specialised Treatment 
(U.T.S.) which signals all calls made 
through the system - it is the Master 
Control. 
A high speed circuit which connects 
(U.T.S.) and transmitters. This circuit 
is made of 7 ordinary wires which can 
connect up to 63 transmitters. 

- The STSH Nurse Call brings a complete 
range of services to all people in the 
hospital system. 

T o  the staff in the nurses' station 
- Call-back audiolvisual of the most 

urgent call waiting. No  CallMormal, 
CallAJrgent, CallIAlarm. 

- Audio signals as a new call is recorded. 
- Video (on the screen) by chronological 

order, all waiting calls with - Room 
No., nurse attending, nonurseattend- 
ing, type of call (normal, without 
answer, for help), area in the room 
(bed, toilet, failure of equipment). 

- Permanent display on the screen of 
staff in rooms. 

- Records telephone call to nurses' sta- 
tion. Bell ringing and r w m  number 
appearing on the video. 

- In case ofextreme emergency, a nurse 
may trigger the alarm to gather rapidly 
the staff to the station. 

- An ordinary call not answered within 5 
minutes from a bed, or 2 minutes from 
the toiler is automatically transferred 
to emergency call. 

The patient from his room 
may at his choice - 
- speak with the nursing station hy tele- 

phone just by lifting up the receiver. 
- call a nurse to his bed (Pear Call 

switch) - the pear switch lights up to 
confirm his call has been recorded. 

Nursing staff attending a room 
(ward) is kept informed of other 
calls recorded 
- Audio signal for all new calls. 
- Video light on Door Bluck - No Calli 

Ordinary CalllUrgent Cnll. 
Audio signal 'Urgent Call'. 

Staff in room (ward) can place 
calls in the service 
- T o  ask for help. The nurse uses the 

Pear Call switch. 
- For urgent help. The  nurse activates 

the signal from the Room Door Block. 
Of course this service is only available 
to the nurses when they are located in 
the room (ward). 

Automatic supervision 
of patients 
The Dour Block has a special plug to which 
may be plugged any medical equipment - 
should a failure occur i t  is immediately 
shown on the AudiolVideo. 

The staff commuting through 
the corridors is kept informed 
By light signals located above r o a n  doors 
(ward) (No CalliOrdinary CallIUrgcnt 
Call/Present in RoomlRequest for Normal 
HelpiUrgent Call for Help). 

Recall Audio-Visual for urgent call. 
Recall Visual calling nursing staffhack 

to station. 

From her office the supervisor 
(Group Sister, Matron) is kept informed 
of all emergencies. 
- AudioiVideu recall signal showing 

Urgent Call or Alarm. 

HOSPITAL 
ENGINEERING 

Display or 
classified 

advertising 
For further information on 
advertising in HOSPITAL 
ENGlNEERlNG or to book a 
classified or display 
advertisement, please contact: 

Michael Birch 
Aoven~scment Manager 
Te ephone (0793) 45311 

Correspondence, orders or  
wrftten enquiries should be 
addressed to him at: 
HOSPITAL ENGlNEERlNG 
IMR International 
14 Bath Road 
Swindon. Wilts SN1 4AA 

My C ~ W Y B ,  made out 10 HOSPITAL ENGINEERING, is BoClOIad Dr 
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DENTAL SUCTION PLANT 
MEDICAL G A S  ALARMS 
DENTAL AIR PLANT 
ALL ASSOCIATED ANCILLARIES 

MEDICAL AIR 
50-12WO UM 

Medical B lndurtrial Manufacturing Co. LM 

Cheshire Telex 835091 Albion G 
Ref. M l M  
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The author is on Engineering Director ond a Council Member of IFHE (ADIAH Spain). 1 Efficient energy plants 
I FRANCISCO CASTELLA Dr Engineer 

Basic principles 
The Spanish Energy Conservation Law 
and complementary regulations were 
issued in the first quarter of 1981 by the 

1 Minisuy of Indusuy & Energy, in order to 
l 
I promote saving projects, make incentives 

for investment by means of tax benefits, 
import duties reduction and preferential 
credits. 

1 Special emphasis was given to the 
'cogeneration' projects, that is the self- 

I production of electricity in parallel to the 
L utility mains, when this self-production 

had a better performance, lower cost and 
primary energy reduction, as compared to 
the utility company. 

This is the case with Total energy 
plants, in place where the simultaneous 
use of electricity and heat, allows to 
generating electricity and recovering heat 
from the total energy plant (otherwise 
wasted heat), reaching more than 70% of 
efficiencv in the utilization of the fuel 
energy. 

A hospital is one of those places. and 
one of the best to apply the basic principle 
of toral enemv. because of three coincident 
gcmi reasoG:' 
- The simultaneous use of heat and elec- 

tricity, exists during the whole year. 
-The investment in the emergency 

generators can be better used when in 
continuous operation instead of the 
stand-by position. 

-Where the natural gas is used, this 
clean fuel helps the system ecology and 
efficiency. 
In hospitals, the self-production of 

electricity covering a percentage of the 
demand, from 30 to SO%, recovering heat 
from the exhaust gases and cooling circuits, 
seems to be a clever idea and in fact many of 
such applications are operating in Europe 

(Netherlands) and America (USA). 
The abovediagram shows the operation 

of the ebullient system as applied to the 
Hospital General ofCatalonia. The recovery 
boiler receives the engine cooling water 
and by means of the high level energy of 
the exhaust gases, produces low pressure 
steam (315 psi). 

The enaine iacket is cooled at the ebul- - .  
lient temperature of the condensates. The 
circulation of fluids is automatic, without 
pumping, and the regulation is simpleand 
effective. Theeneineand all eaui~ment in . . 
general are prepared and constructed to 
accept these severe operating conditions. 

The application to the Hospital General 
of-Catalonia, has some particular charac- 
teristics, since the total energy generators 
are integrated in a more sophisticated 
energy plant, oriented to recover energy 
from any point where, otherwise, in the 
traditional system, could he wasted. 
Therefore there are installed other energy 
recovery systems interrelated to each 
other in order to automatically get at any 
time: 
-the best energy efficiency 
-the lower cost. 

The modem and advanced technologies 
offer many ways to recover energy and 
compose a highly efficient energy plant. 
In our project: 
-We recover the enthalpy from the 

exhaust air (Heat Wheel) 
-We recover low level thermic energy 

from the condensing water (Heat pump 
or also called Heat Reclaim Machine). 

-We recover heat from the exhaust 
gases of the incinerator (Heat exchan- 
g e ~ ) .  

- We recover heat from the total energy 
generators as explained before. 
Someone may ask the reason why the 

TOTAL ENERGY -EBULLIENT SYSTEM FLOW DIAGRAM 

sun collectors are not included in the list of 
applied technologies; really this is a well 
known technique to produce hot sanitary 
water in hospitals, since the consumption 
is very stable all around the year. 

In our case, the decisions have been 
taken not only to get the best efficiency 
from theenergy savingspoint of view, but 
also from the economical one. 

A computerized simulation of the plant 
operation was conducted hour by hour in 
different alternatives and the results of 
energy used were tabulated and compared 
in order toselect the best solution; accord- 
ing to the data obtained, the complemen- 
tary support energy of the steam boilers 
was needed only during three months in 
winter; this was the period when theenergy 
from the sun could be justified and obviously 
the R01 coefficient was too high. 

The plant 
The hospital is a big building of modern 
design, of750 bed capacity, 100%aircon- 
ditioned, of90.000 sq.m. ofcovered arca. 
The energy plant is composed oT: 
Electricity Supply 
3 Transformers of l200 KVA (mains) 
2 Transformers of 1000 KVA (mains) 
3 Generators of 900 KVA (Total energy 
plant) 
Steam production 
2 Steam boilers of 5000 Kglh 
3 Recovery boilers of ZOO0 Kglh (Total 
energy) 
Hot water production 
2 Heat pumps of 1630 Kw 
3 Heat exchangers(steam-water)of2325 Kw 
2 Heat exchangers from incinerators 
2 Hot water storage tanks (70"C)of 80 m' 

Excess heat exhaust 
I Cwling tower of9525 Kw 

de auto-generation dYnergie Clectrique 
avec recuperation au mCme temps de 
I'energie residue1 du combustible utilise 
dans la gknerateur d'electricite; nous 
pouvonsattendre hautsniveaux d'eficiencr 
energetique (>70%). 

Dans les hbpitaux, cc principe est per- 
fectement applicable, puisque il y a une 
simultaneitC de consommation de I'energie 
electrique et thermique; d'autre part nous 
ne devon's pas oublier des autres opportu- 
nit& de conservation d'energie possibles 
dans les hBpitaux (recuperation air-air, 
pompe B chaleur, etc.) La combination de 
ces technologies permet d'obtenir Salles 
d'Energie d'haute efficience, dont I'opera- 
tion o p t i i x e  automatique est conseillable 
avec I'integration d'un miniordenateur de 
Dara Center. 
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Chilled water ~roduction 
2 Chdlers rurlio compressors of l920 Kw 
2 Steam fed absorkrs of 755 Kw 

The energy flow diagram shows the 
figures according to the simulation of the 
computer and clearly define the operation 
and performances of the plant. The 
schematic fluid diagram shows the equip- 
ment interrelation. 

We expect to check these dataonce the 
hospital is operating at 100% capacity; 
but assuming a high degree of accuracy in 
the computerized simulationprogram, we 
may advance and point out the following 
ratios: 
- From I Kwlh of natural gas we get 

.0,42 Kwlh of steam 

.0.33 Kwlh of electricitv 
which means a 75% average efficiency 
of the total energy plant around the 
whole year. 

- The plant produces 46% of the electrical 
demand. The rest comes from theutility 
company in a flexible parallel connec- 
tion, thus ensuring a high degree of 
reliability in the electrical supply. 

- The hot water system is sewed by sev- 
eral means: 

50%- Steam recovery from the total 
energy plant 

10% -Steam from support boilers 
40% -Hot water from the condenser of 

the heat pumps. 

The control 
Every machine has, of course, its own 
regulation and automatic control; how- - 
ever the control ofthe several machines in 
a system, when we may usedifferent alter- 
natives in the production of steam, hot 
water, chilled water, electricitv ..., 
becomes a more sophisticated control. 

In fact, everv minute someone should 
take decisions on which alternative is the 
best one (considered from manv ~ o i n t s  of 
view) and in what degree eachone of the 
equipments in the system, should he 
used. 

For instance, let us remember that the 
hot water can be obtained: 
-from thecondensersofthe heat pumps 

-or from the steam-water exchangers, 

-or from the hot water tanks, 
- or from the heat recovered from the 

incinerator. 
T h e m e  applies to the r s t  of thesystem. 
In order to optimize the combined 

operation of the different equipment 
installed in the energy plant, it has been 
developed a special software in a data 
manaeement centre. comoosed of the CPU . . 
central computer, interact& display 
monitor. keyboard. winter and auxiliary . . . . 
disk memory. 

The signals and analogic data are col- 
lected through 10 peripheric intelligent 
stations distributed all around the building, 
which digitally transmit to the CPU. 

The data centre not only controls the 
energy consumption but also performs 
other interesting functions which improve 

GF : C h i l l e r s  GA : Absorbers I-Exchaneers  T - Tanks 
G : Boi lers  MG : Tota l  Energy groups BC : Heat pumps 

SCHEMATIC FLUIDS DIAGRAM 

I ENERGY FLOW D I A G R M  (*.W H)  

the safety and reliability of the engineering mation, with capacity to periodically 
installations and services. analyze data and automatically generate 

Monitoring programs, to collect infor- maintenance instructions. 
mation fro& the sensors, through the 
intelligent stations. Energy management programs, co- 

ordinating the operation of the different 
Emergency PrWrams, with regulated equipment according to preset criteria, 
alarms studied to cover different situa- for energy consumption and cost 
tions and emergency actions. ootimization. Data recordine and 
Maintenance programs, storing infor- energy reports. 



HOSPITAL ENGINEERING JUNE 1985 ( I n r o m ~ o l  Federorion Isme No. 54) l5 

This paper war presenred at the Inrriture's 40rh Annual Conference at Bristol lastyear. It war 
one of two papers given under rhir heading. The other by F H Bailey war published in the 
March issue. The ourhor is a director of RM Douglar Conrrrurrion Ltd. 

Middle East construction - the 
management challenge as 
viewed by the main contractor 
J DALZIEL MICE FIHE MBIM 

I intend ro pose a numkrofqucstiuns on As rotiming weihoosc togo3br(v~d when Jarxinmand many others. W1ethr.ncIc~tcd 
the suhircr and to rrv tu ~nlv ide  at least these m~ints hecomc obviou\:. to go ru thr. UnwJ  Arab Emtraer. I.ikc . . 
some of the answers. many people we chose wrong this time, 

When we areno longer able toget sufficient and after a year of looking for work a t  a I. Why do we go abroad? turnover. 
2. When do we go abroad? cost of about f 100,000 we pulled out. But 

When margins have been badly hit by we had made friends and we have now 
3. Where do we go? increasing competition, and eone back and are doirte verv nicelv. "~~~~~~~~ ~ U ,  

4. How do we set about it? When we have smff willing and able to Around 1981 Oman became a possibility, 
Basicallv the answer tothe first uuestion undertake the new task. and we set up there and this also is doing 

must be that companies go abroad in the 
belief that by so doing they can increase 
the profitability of their business. 

From the end of the Second World 
War right up until the mid 1970's the UK 
Construction Industry enjoyed a period of 
growth. There had been fluctuations, but 
the pattern had been generally upwards. 
People in the industry had by and large 
enjoyed full employment again with fluc- 
tuations, but certainly senior staffhad had 
few worries on the employment front. 

In the mid 1970's we ran into the oil 
crisis, the price of crude quadrupledalmost 
overnight and until the past two years we 
have seen a steady rise until at present it 
seems to have settled down at about 30 
dollars a barrel give or take a little. 

The effect of this vast increase in oil 
costs was manvfold. It hit British industry 
very badly and rusulrcd in [he slump 0111 
of which we arc still rrying painfully and 
hopefully to pull ourselvei. 

The majors in the mnstruction indusuy, 
the household names Like Wimpey, 
McAlpine, Tarmac, Taylor Woodrow, 
Cementation and a few others had been 
operating as established International 
Contractors, some for many years. Others, 
mainly the medium-sized Contractors had 
been able toexpand at homeand to absorb 
the ambition of their staffs by so doing. 

With the very serious downturn in 
work, however, this was no longer the 
case. The question was posed 'What are 
we to do?' and the answer in many cases 
was 'Let's look abroad'. for there was no 
chanceofmaintainingorganisationsofthe 
size which had been built u ~ o v e r  thegood 
years in the face of the new situation: 

So we go abroad for these reasons: 

Lack of opportunity at home to maintain 
our turnover. 
Reduced margins due to increasing com- 
petition. 
To keep our staff usefully occupied and in 
a position to earn their salaries. 

Which Country? 
Where do we go? At the time I am discus- 
sing, the oil producing countries had 
come into great wealth - unbelievable 
wealth and this had created aconstruction 
bonanza. So for the Companies who had 
decided to gamble on Middle East or 
Nigerian growth, it was a case of paying 
your money and taking your choice. Bear 
in mind that in the sort ofcompany I have 
mentioned there was no experience of 
working in developing countries and so it 
was necessary togain information from all 
possible sources. It wassometimes possible 
to recruit someone from one of the lnter- 
national Companies I have mentioned, 
but again bear in mind that they were very 
involved in the oil country's bwm. They 
had the staffalright, hut they could afford 
to look after them and keep them happy. 

So this was adecision left to the Boards 
and Senior Executives of the smaller 
Companies. Some have survived the exer- 
cise, some have not! 

For my own Company we elected for 
Saudi Arabia. It was gwd and remained 
so for a number of years. It is not so good 
now mainly because of increased compet- 
ition over the years from mainly Koreans, 
but also Turks, Taiwanese, Singaporis, 

Le d6fi de la direction au 
Moyen-Orient 
L'auteur dtcrit les raisons pour lesquelles 
les entrepreneurs britanniques dCcident 
de travailler a I'ttranger, et les nombreuses 
difficultCs qu'ilsdoivent y surmonter. Les 
relations entre eux et les personnes 
influentes dans les pays Ctrangers, I'utili- 
sation des connaissances locales et les 
problemes dfis a I'installauon du personnel 
de la compagnie et de leur famille y est 
aussi dCcrit. 

quite well. 
How do we set about it? To pick the 

country as I said earlier you glean infor- 
mation from many sources. Thecountry's 
UK embassies, the Board of Trade, the 
Export Group for the Construction Indus- 
tries, and the Banks are all good UK 
sources of information. These enable you 
to carry out fairly detailed desk studies, 
which in my experience tend to guide 
negauvely, in other words to establish 
countries to avoid for political or economic 
risks. Having eliminated the non-starters 
visits can be made to the hopefuls and 
once there a visit to the British Embassy 
Commercial Department or the British 
High Commission is the usual starting 
point. The Commercial Department of 
the Embassies have been transformed 
over the past decade from being almost 
useless from a businessman's point of 
view, to in the main, being absolutely first 
class. The Commercial Secretary with his 
ear to the ground, and that covers most 
nowadays, will quickly give you a list of 
people to see and potential partners and 
details of how to set up in business in the 
particular country. Visits to the Banks are 
also a useful source of information plus an 
accountant and a lawyer. About a week in 
a country will give you some sort of feel 
for it. A month at home to cogitate and a 
second visit will perhaps either confirm 
your views or otherwise. 

Operational Choices 
Having picked your country and established 
the viability of working in that country, 
there are several ways to operate. Mostly 
the laws of developing countries restrict 
your methods, but you may choose to 
operate:. 
(a)as an International Contractor with a 

registered branch and most likely a 
sponsor, or at least a Mr. Fixit. This is 
generally for mammoth jobs and it 
may be that several contractors either 
from one country or from several will 
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hand together in joint venture to carry 
out such a major project. 

(h)as a contractor operating from within 
the country with a sponsor. In this, 
method you bid for work and thesponsor 
will want a sponsorship fee, which may 
he, and certainly used to he, as high as 
10% ofthecontract cost. Oncethecon- 
tract has been secured the sponsor 
tends to back off and leave you to deal 
with all of the various problems which 
will beset you. 

(c> as a ioint venture comoanv. Here the 

get on tender lists, and so on, and hear in 
mind that all the while money is flowing 
out to the new Company. Even running it 
on a shoestring it is costing possibly as 
much as f25,000 a month. So you need 
your first job and having got it you then 
need your workforce. Visits to India, 
Egypt, Pakistan, Thailand, the Phillipines 
and Indonesia ensue for these are the 
sources of cheap labour, some good, some 
not so good. There are conditions laid 
down, different for each country, for the 
emnlovment of their Nationals and vou 

in time. 
You become involved in Letters of 

Credit and oftenfrom pretty disreputable 
Mediterranean suppliers. Goods when 
supplied do not come u p  to the specifica- 
tion. The  Greek or Italian supplier whose 
works you so carefully inspected refuses 
to supply unless you pay up front. 

With a performance bond, if 10% of 
the contract value, which the client is 
threatening to draw, you pay and then the 
goods fall short of the standard. O r  if you 
buv from the UK deliverv is late- it nearlv ~~, ~ ~ , ~ . , . 

law is likely to say that the locals have have to comply. For your interest, a UK alwaysislate-and you canonlyovercome 
to have a 5 1% shareholdine or  more in iunior eneineer and a UK foreman both the orohlem bvairfreiehtineat a v e w  hieh 
places like Nigeria, and this 1s the 
method ofoperation of many UKcom- 
panies. It has the advantage that the 
Io~a1 partlapant malntam\ dn mtcresl 
thruughout the opcrdtlon and uceq h15 
ability and influence to further the 
business. 
So you have decided to go, you have 

decided when to go and where to go and 
on the sort of set-up you want. You have 
chosen your partner and got a company 
into an embryo state. Let's get down to 
the practicalities. You need staff and for 
the first one or two really key jobs it is hest 
to find in-house people on whom you can 
hopefully rely for theirloydtyand integrity. 

At three and a half thousand miles 
away they have a lot ofresponsihility. You 
have to settle salaries, living conditions, 
local offices, airline travel, education - for 
you are responsible for educating the 
families - housing, at exhorhitant cost, 
cars, telephones, telex and many other 
items. You have to get work permits for 
your staff. In Saudi Arabia this alone can 
take two years. You have to decide from 
where your technical staff, your foremen 
and your work force will come. You have 
to recruit reliable UK staff and to try to 
avoid people with racial prejudice and we 
have many more in this country than you 
might think. 

Staff Problems 
And on the subject of UK recruitment, if 
I may expand a little, it is not only the man 
you ha& to consider it is also the wife and 
the family. For the man his attitude and 
acceptability as a person in a closed com- 
pany community at least weighs equal to 
his qualifications and ability todo the job. 

When you come to the wives then you 
do have real problems. At one time I inter- 
viewed them and this worked until having 
decided the man was suitable for the job I 

on bachelor status will cost about the 
same, about f 17,000 a year. Indians with 
equal qualifications and skills will cost 
about f8.000. 

~ i f f i iu l t i e s  that are peculiar to this 
form ofmntractine! The work is technicallv 

. 
cost. 

And after all that you have a client who 
does not speak English and who often 
does not honour the last certificate and so 
you have a seriously had debt situation. 

the same. You apply the same tests to 
materials and achieve standards of work- 
manship at least well up to, if not inexcess 
of, UK standards. 

On Site 
On the site you have to take special pre- 
cautions in some areas against salt in the 
soil and in the sands and a lesser extent, 
the aggregates. Curing of concrete in the 
high temperatures is more important. 

Your third country national (TCN as 
he is known) has little experience of west- 
ern technology. Safe working practises for 
him is a subject torally unknown. He is not 
skilled at producing a good basic structure. 
So our supervisors start with raw artisans 
and labour. But the TCN d o  bring with 
them tremendous willingness to work in 
a way long forgotten in the U K  and if you 
think just for a minute that their income 
at home is possibly L200 a year and their 
income in the Middle East is L250 a 
month, then you will appreciate one of the 
reasons for this enthusiasm. The contrac- 
tors supervisors have still to show 
understanding and if you are in a position 
of authority you are expected by the TCN 
to be worldlv-wise and to be able to advise 
on land disputes, family problems, educa- 
tion and so on in the villages of India or 
the jungles of the ~ h i l l i ~ i n e s .  If you see 
that they are properly housed and fed, 
also see to their personal prohlems and 
look after them, they will respect you and 
work extremely hard for you. In a campof 
Indians you can have several different 
sorts of food and if Indians from each area 
of the country do not have their preferred 
food. vou have discontent. It is essential 

Worth it all? 
The final question:- "Is it worthwhile?" 
and the answer must be "Yes". 

Why? 
In the first place you have increased 

the status of your company. In the eyes of 
your own staff, they now work for an 
international organisation and that is 
important. In the eyes of your industry 
you are now operating as an international 
organisation and opportunities will come 
evenat homebecause you have the status. 

You have, if you have chosen well and 
have a little bit of luck, found a .better 
hole, a place in the world where you can 
eain a better income from the capital you 
invest and this is after weighing u p  all the 
political and financial risks. 

You have provided an opportunity for 
your staff to grow as individuals. Very 
young men get very senior positions and 
with the growth they become relatively 
well-off. I see young men of thirty buying 
houses, not on a mortgage hut with hard 
cash. They live in maryellous conditions, 
albeit a bit hot and sweaty. They sail, they 
swim, they fly and in general they lead a full, 
satisfying life. Holidays are in Singapore, 
Kenya, Hung Kong and in Bangkok for 
the bachelors. 

And for the executive? He  spends 
much of his life on the move to the depri- 
vation of his family. Having said that 
every time you stepon hoard the Boeing at 
Manchester or London, you are starting 
another adventure. Who knows, this trip 
may he the one where you make the real 
breakthrough. Perhaps you will win a S20 
million contract. Perhaps it will have a , , 

decided the wife would not fit in. You can that UK supervisory staffare sympathetic 10% profit margin. Perhaps Mrs Jones 
imaaine that 1 was then in all sorts of dif- and at the same time. remain in authoritv. washing machine will not have broken 
ficulties. How do you tell a man he can't 
have the ioh because his wife is incompat- 
ible withother wives? 

Since we started using third country 
nationals in many oflesser posts, some of 
the personal problems have reduced hut 
I'm sure most people would be astounded 
by some of the moans with which the 
travelling executive is met. 

In the meantime, you and your key 
people are trying to get the Company 
going, to get commercial registrations to 

The  procurement of materials ranks 
high as a problem coming only after staff 
and labour problems. 

The people you purchase from may 
not speak English, they have no idea what 
BSS means; the chances are that you have 
no telephone on the site and so materials 
are bought with legwork. It can take hours 
to travel even short distances because of 
the tremendous traffic problems in many 
of these developing countries. Materials 
from Europe are at least four monthsaway 

down a i d  the Noritake dinner service she 
was demanding as a precondition for her 
husband staying on for another year will 
have arrived. Perhaps Shaikh Ali will pay 
you the half million pounds he has owed 
you for the past three years. Perhaps all 
the materials for that awful job in Ahu 
Dhabi will have arrived and perhaps 
(please God) this time you will not have a 
bad stomach. Please don't all rush to the 
Middle East. We don't want any more 
competition than we already have. 



MovaO ONCONERATORS SOLVE YOUR 
HOSPITAL WASTE PROBLEMS 
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Optional Waste Heat Recovery System 

Proven Pyrolitic Design Waste reduced t o  Sterile Ash 
Pollution Free Emission Automatic Feed and Operation 
LOW NO& Levels Available wi th Heat ~ e & v e r y  System N m r k  Nonr.Telephone N m r k  l0636l12111 Telex31164 

For Quietness, Economy 
and Reliability - choose 
MAHLE High Efficiency 
Air Compressors 
Piston Compressors 
2 to 219cfm FAD up to 20 BAR pressure. 
Many variations available including 
acoustic enclosures. 
Screw Compressors 
41 to 3,000cfm FAD up to 13 BAR 
Unsilencedlmid-silenced/fullvsilenced/ 
air cooledlwater cooled. 
All Mahle compressors are 
designed for: 
m energy saving&efficiency- high 
output per KW 
m reliability undertoughconditions 
m minimum maintenance even in 
high ambient conditions 
m low temperature high quality air 
3utput 
rn low capital cost 
For details of Mahle compressors, MIM dryers 
and man~otherproducts andservices available 
Contact- MIM Products Ltd., Broadway, 
Dukinfield. Cheshire SK164UU. 
M: 061 33b 602B..Telex: 835OSl Albion G. I 

%emowe a00 trace impaorities Proon 
:yOindeu gases to 5,000 psig wit! 

efficient BaOston [FiOters! 
0 Complete removal of solid and liquid impurities from gase 

Inert, nonamtaminating, disposable filter element 
0 Stainless steel, PTFE, or Monel construction 
0 Inhe or T.type designs with drain 
0 Immediate deliverv from local stock 



LESS ROOM FOR THE VOLVO 

BUT FIRST CLASS SERVICE IS MAINTAINED 
Theatre closures - whether planned or not - 
need no longer be a cause for major disrhption 
to the health care service. 

An 8 6 h  self-contained Trojan Interlok Theatre 
Suite can be rapidly positioned on site, commis- 
sioned and working within just 4 weeks. 

Of course, the Surgeon may lose parking space 
for his Volvo - but hell gain theatre facilities 
of the highest possible standard. So whenever 
there's a ~ressins need for an additional theatre - 
- whether you're thinking of covering the next 
20 months or 20 years - Trojan Interlok is the 
cost effective answer. 

TROJAN 
INTERLOK 

Roian Srmchues Ltd, 90 Tewin Road, Welwyn Garden City, H&. Tel. (07073) 28349 'Telex: 826542 Teltex G Choy) 





h 

;A breakthrough in patient 
handset design. ,---a% 

The nurse call patient handset has been completely 
redesigned by Static Systems in the UK to bring increased 
standards of help and comfort for patients. Static Systems 
have over 20 years experience in hospital communication 
systems, and have applied the latest in micre 
processor technology to make their nurse call 
systems even better and more reliable. 

The new-look handset provides a host of 
benefits. It is lightweight and comfortable to hold; 
simple to understand and easy to operate; all 
facilities including radiom channels are clearly 
identified; in particular there is a prominent large call 
button. There is a small matching call push unit 

The new technology reduces the 

The new nurse call 
handset can always be kept handy; it 
comes with a convenient linen clip and a cleverly 
designed wall bracket. 

No worries for those with existing 
Id like to benefit from 

these improvements: your pr 
can be updated. 

Take advantage of our improved 
nurse call system. Patients, nursing staff 
and maintenance engineers will all 
benefit. 



HOSPITAL ENGINEERING JUNE 1985 (Immnrwnal Isme No. 54) (Advcnising Supplemmr) 

for jobs 
(Mechanical) 

pp.tcatlonsare fnvded for theaDove post wltnmthe Mecha. 
Ica and Electrcal Sectlon of fne C~ty Eng~neer's Envlron. 
iental Services Division. 
he successful candidate will be required to lead a team ol 
lechanicaland Electrical Engineersengagedonthedesign 
nd maintenanceonawiderangeofservicesassociatedwith 
large Local Authority. 
heSenlor Engmeer W II bepr~mar~lyconcerned wlthdes gn 
nd contract worn, a .  ma.or des~gn projects are no* lncor. 
orat ng an Energy Management System 
ppllcants must have aualltfes of leadersh~p, ex1ens.ve 
lechancal w~thefectr~calexper~enceal Senlor Des~gn Level 
nd hola memoershlp or an appropriate Chartered lnstltu 
on. In appropriate cases, assistance with removal expenses, 
~dging allowance and legal fees will be available. 
alary: £11.562-£ 12.645 
or furtherdetailsand an application form, please telephone 
ristol(0272)266031 Ext247 orwrite tothe Recruitment and 
qual Opportunities Manager, The Council House, College 
ireen. Bristol BSI 5TR. ouotino reference CE742lHO. . . 
pplications returnable by 28th June 1985. 
RISTOLCITYCOUNCILISAN EOUALOPWRTUNlTlESEMPLOYER 

I BLACABURh HYNDBLRN AhD RIBB-E VALLEY 
HEALTrl AJTHORITY 

ASSISTANT DISTRICT ENGINEER 
WORKS OFFICER 3 

SALARY E10,863 - f 12,894 
Theapplicantwill beexpectedto haveconsiderableexperi- 
ence in design, specification, cost control, contracts and 
commissioning of electrical and mechanical services. A 
good working knowledge of W.I.M.S. is also required. 

Minimum qualifications required are to H.N.C. level. 
Informal enquiries will be welcomed by Mr. D. Holmes. 

District Enaineer (tel: Blackburn 661311 Ext: 230). 

I ~ppllcat& form an0 .ob descr pt on ava,laole from the 
Dlstrct Personnel OHcer. Dlstr~ct Off ces. CLeen's Park 
Hosp~tal. Blackburn Tel Blackburn 661311 Ex1 323 

I closing date: 2191 ~ u n e  1985 Ref. N0.201185 

~ssistant 
Engineer 
(Planning) 

li 12033-li14546p.a. 
We are looking for a first class 
engineer to join a team involved 
in planning a section of our 
capital programme and over- 
seeing the engineering content 
of projects throughout design, 
construction and commission- 
ing stages. 
Naturally this requires a 
thorough knowledgeof building 
services design and an ability 
to interact with others includina 
citent groups and the deslgi 
team, so yo,r techn ca mow- 
ledge neeos to be backed by an 

The Regional Engineer's Divi- 
sion has a responsibility for I 
over 200 hospitals, plus an 
even greater number of ancil- h p  h r e h  copies of the j0-l 
lary buildings, with an annual clean and intact in this bind-. 
budget for construction works With stiff board covers, bound in red, 
in excessof E30m. with the name embossed in sold on - 
Toapply for this post you should the spina 
be a corporate member of 
eitherI.Mech.E., I.E.E.,C.I.BS., f4.50incWT,p&pOEonlq. 
I.C.E.ori.E.R.T. 
For firther information and an inc P puEhrseas. 
application form please contact 
(quoting ref. 851613): 
Personnel Division 
West Midlands Regional 
Health Authority 
1st Floor 
Cumberland House 
200 Broaa Street 
Burningham B15 ISW 
Tel: 021-1343 5781 Ext 41 I 
Closing date for the receipt of 
completed applications is first 
post on 28th June 1985. 
The WMRHA s an eq-al oppor- 
tun;t;es employer. 

ORDER FORM 
Hospital Engineeing binder 

Please send bindeds) to 

Name 

Pddren 

I enclose chequelponal order for - 

made payble to Hospital Engineeling 


